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PREFACE. 

Having visited the various workshops that deal with repairs to rolling 
stock on the State-managed Railways of India, I wish to record a few 
general obsenations that bear on the quest ions im·estigated. 

The most striking features of the shops, when compared with those 
in England, are their size and the stren~th of labollr they employ, in con
sideration of the yolume of work turned out. "While aware of the dis
abilities that lm\'e to be contended against, with respect to climatic con
ditions, the low effieiency of the aYCt'/lge Indian vlOrkman, the difficulty of 
obtaining ~uitable sllp('ryjsin~ staff and the need for the provision of 
longer leaye, I "as not altogether pr('pared for the marl:ed differences that 
exist between the Indian and the English workshops. I have attempted 
to bring these out in the following table, where I haye shown the number 

Locomotives. 
Coaching Vehicles (Bc>gies) 
Goods Vehicles (4-wheelers) 
}Ien in Locomotive Shops 

Do. to carry out s'tme volume 
of work as in the L. & N. E. Ry. Shops. 

Area of Loeomot:vf' Shops 
~lell in Carriage and \Yagon shops . 

Do. to carri' out same volum·] 
of work as in the L. & N. E. Ry. Shops. 

Area of Carriage and Wagon shops . 

.:\u. 

sq. ft. 
.:\0. 

sq. ft. 

London and 
Indian tNorth Eas· 
State tern group 

Railways. of Railways. 

51H 7143 
\)li98 ::0275 

127076 301354 
31890 12079 

46000 
~j(j!J~3li 1!l:?8370 

3~9·n 11795 
,,2(11)0 

3~98:300 24G0259 

of locomotives, carriages and wagons repaired, the number od' workmen 
employed, and the areas 01 the workshops on the State Railways in India, 
side by side with the corresponding fil-!ures for one of the more important 
groups of railways in England. It will be seen that the number of men 
employed and the size of the shops in India are Ycry much in excess of 
those in Ellgland. 

Notwithstanding this and the defective lay-out of some of the shops, 
owing to additions having been made from time to time, I have pleasure 
in stating that most of the\ locomotive shops compare, in many ways, 
favourably with those on English Railwa~'s. I cannot, however, say the 
same 01 the Carriage and Wagon shops ("ith thc exception of the 
Carriage Construction Shop at Lillooah). For some reason, the same 
care and consideration that have been paid to the locomotive shops, do 
not appear to have been giyen to the latter, with the result that they 
do not compare equally favourably with those in England. 

In considering the llHlllDcr of eo-orr1inatillg thc work of manufacture 
carried on in the larger shops and in making recommendations for the 

tFigures include all building of new stock. 
LlSRWC 
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control of such work, I have not only supported remodelling of the work
shops, but have, in view of the proposed standardization of rolling stock 
details and the universal use of limit gauges, also suggested that the 
practice of manufacturing and supplying parts in common lL'>e on the 
Railways from one or more central sources be adopted. This will enable 
special machines and methods being brought into operation and will 
facilitate the supply of parts direct to the Central Stores of the shops in 
which they are required, in such condition as would involve the minimum 
amount 0'£ work being done at the fitting benches. 

The only true way of getting the best possible results from the different 
shops of the Railways now combined under the direct management of the 
State, is by the universal adoption of a method of progressing work under 
an improved organisation. and by introducing uniformity of system and 
practice. Success in this direction is possiblr of achievement only if an 
officer working directly under the Gowrnment of India, is cndm\'cd with 
the necessary powers to bring into operation such of the recommenda.tions 
of the State Railways Workshops Committee, as may be finally accepted. 
While I realise the importance of allowing the Chief Mechanical Engineer 
of each railway full control of his own workshops and of encouraging him 
to get the best results out of llis workmen and th!: machines at his command, 
the need for the co-ordinatioll of work on the different railways both with 
respect to repairs and to manufacture of spare parts, makes it imperative 
tha.t there should exist a central responsible source of authority. 

The problem in India with respect to the manufacturing shops is 
little different from that which had to be solYCd on the English Railways, 
when gronping was forced npon them by _\et of Parliament. It was 
recognised that economies would arise, as a result of the opportunities 
offered of standardisation on Railways and of using shops in such a way 
as to avoid all overlapping. Each of the four groups of Railways in 
England were unanimous in "deciding to have one Chief oyer all their 
workshops and this decision has been carried into effect. The great dis
tances in India may perhaps prevent an identical system being adopted 
here, but I cannot too strongly urge that, to get the full benefit of the 
economy that lies in bringing the repair facilities of the several large ra.il
ways together, unified control over all the workshops under one head is 
indispensable. 

Seeling that the divisional system now in operation has entirely 
separated the Transportation side of the State Railways from the 
Mechanical and that workshops now merely occupy the position of supply
ing the mechanical needs of the various railways, I would suggest the 
advisability of placing them under the final control of a Mechanical 
Engineer-in-Chief who could carefully examine the requirements of all 
the State Railways. He would be in a position to compare the work done 
in the various railway workshops under the several Chief Mechanical 
Engineers and to carry out a definite policy with re:spect to the standard
isation of manufacture and the co-ordination of repairs. He would further 
relieve the Agents of much work that they are now called upon to do, of 
which they ordinarily have little knowledge, owing to their not having 
been chosen from amongst Mechanical Engineen;. 

Thanks to the ready way in which I and my Committee have been 
provided with information, we have been in a position to state as clearly 
as possible the reasons for the recommendations that we have made, and 



... 
m 

! take this opportunity, 011 behalf of m:,' colleaguc,; and mysel£ o£ thank
ing the Agents, Chief Mechanical Engilleer;.; and their staff', for the very 
willing and valuable a"sistallee 1h~' h£lYe aff'onh·d us in our enquiry. It 
is also a great pleasure foi' Ille to aelll Illy !It'I''i()lwl thanks to my coUeagues 
for their aid ill compiling' this report, and' for the careful way in which 
all our visits had been planned, which enabled us to complete our investi~ 
gations with great expedition. 

bELHl ; 

6111 April, 1926. 

VINCENT L. RAVEN, 

Chairmaft, 
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OHAPTER I. 

Introductory. 

Appointment of thr: COlilmittee. 

1. The appointment of our Committee was intimated in the Govern
ment of India communique, reproduced below :-

" The Railway Board have decided to appoint an expert committee 
to im'e~tigate the problem of co-ordinating the repair facili
ties for locomotives and rolling stock on the State-managed 
railways. This question has become prominent by reason 
of the tran)lfer to State management of the East Indian 
Railway and Great Indian Peninsula Railway wlllch has 
brought the major portion of the broad gauge railways in 
India under the direct control of the Railway Board. The 
continual increase in the number 0'£ vehicles and the import
ance of arranging for the consequent increase in outturn of 
the workshops in the most economical and efficient manner, 
make it necessal'y to devjf.;e schemes of workshop improve
ment on a co-ordinated basis with a view to economising effort 
and expenditure and avoiding overlapping. 

The services of Sir Vincent Raven, K.B.E., J.P., M.INST. C.E., have 
been obtained as Chairman of this Committee. Sir Vincent 
was formerly Chief ..1\Iechanical Engineer of the North-Eastern 
Railway and has recently been elected President of the 
In."titution of Mechanical Engineers. The other member of 
the Committee is Mr. J. M. D. Wrench, Chi~ Mechanical 
Engineer, Great Indian Peninsula Railway, lately officiat
ing Director of Mechanical Engineering, Railway Board. 
In addition Mr. R. McChesney, Technical .A.ssistant to the 
Chief :Mcchanicd Engineer, N"ortl1-Western Railway, will act 
as Secretary to the Committee and a qualified officer of the 
Accounts Department, with a special knowledge of workshop 
accounts, will be attached to the Committee as a financial 
assistant-. The Committee will be instructed to enquire into 
and report on-

(a) The capacity or otherwis~ of the existing workshops of State 
Railways to deal economically and expeditiously with the 
maintenance of rolling stock at the present time. 

(b) The necessity or otherwise of enlarging and extending the 
existing workshops, man-power and machinery with a view 
to the maintenance of an increased quantity of rolling 
stock. 

(c) The advisability of concentrating the manufacture of spare 
parts in one or more of the larger workshops and to re
lieve the repair shops of all such manufacturing processes. 

• This was done by the appointment of MR. K.\LYAN C. SRINIVASAN, M.A., 
r.c.s., Indian Audit and Accounts Service, Workshop Auditor, Eastern BeIlilal 
Railway. 
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(d) The alternative of establishing an entirely independent work
shop wherein manufacturing work could be standardised 
and, if necessary, such maintenance work performed as 
other workshops may be unable to undertake. Considera
tion to be given to the question of the site or locality most 
likely to lead to economic manufactUl'ing costs and expedi
tious output. 

(e) The question of increased utilisation of Indian products in 
railway workshops. 

(f) Whether the manufacture of spare parts is done at rates which 
shew favourable comparisO!ll with the rates at which they 
eould be obtained from outside agencies. 

It IS anticipated that the work of the Committee will commence 
early in ,Tal11Lary and it will be in a. position to submit its 
report within four months." 

Conduct of the Inquiry, Touring, etc. 

2. We assembled at Bombay on the 4th January 1926, having pre
viously issued schedules (c/. Annexures I and II) to all State Railways 
ealling for certain information required in connection with the workshops 
administered by them, and from BomLay we also issued two Questionnaires 
(cf. Annexures III and IY)--one General and one dealing with Trans· 
portation matters. 

3. During January and February we made a tour of all State Railway 
Mechanical Workshops (with one or two unimportant exceptions) and 
several running sheds. We also visited the headquarters of all four 
administratioos (those of the East Indian Railway and the Eastern Bengal 
aailway being at Calcutta and those of the North-Western Railway and 
the Great Indian Peninsula Railway at Lahore and Bombay respectively) 
where we took the opportunity of taking the evidence of their Stores and 
Transportation Officers. 

Places visited. 

4. Altogether we toured some 7,500 miles and visited, for the purpose 
of our inquiries, and in the order nampd, the following workshops ;-

Parel (Locomotive), 

Matunga (Carriage and Wagon), 

Lahore (Locomotive and Carriage and Wagon), 

Rawalpindi (Locomotive and Carriage and \V agon) , 

Kanchrapara (Locomotive and Carriage and Wagon), , 
Saidpur (Locomotive and Carriage and Wagon, Metre Gauge), 

j amalpur (Locomotive), 

Lillooah (Carriage and Wagon), 

Jhansi (Locomotive and Carriage and. Wagon), 

tueknow (Locomotiv~ and Carriage and Wagon). 



and the following running sheds :
Rawalpindi, 
AsansoI, 
Jhansi, 
Lucknow, 
Agra. 
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5. In addition, we also yisited, by inyitation, the following :

The Indian Standard Wagon Company's works at Asansol, 

:\lcssrs. Tata Iron and Steel Company's works at J amshedpur, 

Thc Peninsula Locomotiw Works at Tatanagar, and 
The Locomotive and Carriage shops of the Bengal-Nagpur Railway 

at Khargpur. 
Plo.R of RepOt·t. 

6. 'We haw giwn thought to the question as to what may be the most 
helpful manner in "'hich Oll1" I"ep(\li may be presented and decided on the 
following. ". estate fir:;t (after giyin~ certain tables of distribution and 
Yalue, etc., of rolling stock) what \l"e saw in the various workshops and 
what struck us most at the time of our ,·isit. \Ve next examine the figures 
of costs we haw collected and then proceed to a detailed discussion of each 
term of reference. \Ve conclude 'rith certa in remarks we feel called upon 
to offer UIXlJl a few points of importance, outside of, but germane to the 
subject of our enquiry. Plans of all LocomotiYe and Carriage and Wagon 
shops are given as annexures to the RepOl"t and also a map showing the 
four State Railway systems. 

7. TABI,E I.-Present strength of Rolling Stock-Capital value and Cost 
of Maintenance :-Locomotives. 

(Note :-*Costs in thousands of rupees.) 

Hailway. 

I : Total Tractive 
i Authoriser! ~to('k ! effort on 1st Ap
. on 1st April 1925. ! ri11925. Omit· 

ting (000). 

------------, 
I 
I 
I No. Lbs. 

Eastern Bengal-
I Broad gauge 293 5,391 

Narrow gauge I 11 40 
Metre gauge 241 3,272 

East Indian 1,349 25,866 
Oudh and Rohilkhalld 31G 5,746 
Greal Indian Peninsula 1,281 29,234 
North. lVe~tan-

Broad gauge 1,554 34,486 
)\arrow gauge 99 1,320 

Surplus 
B. G. 53 
N.G. I 

Total 5,I44t 1,05,355 

I 

Ij 
I 

i) 
II 
if 
I 

\ 

t This exoludes tho 8\lfplu. locomotives OD the N. W. R. 
LlSRWC 

* Annual cost of 
maintenance and 
repairs of 10<',,
motives (1924-25). 

1655 

900 
5850 
1799 
8776 

12169 

31155 



8. TABLE n.-Present strength of Rolling Stock.-Coach·ing and Goods 
vehicles. 

*(Xote :-Costs in thousands of rup~(,8.) 

Coaching I'<·hides. Coods Yehicl"8. 

Authorised 8to('l, on I,t --\pril 
H)25. cost of ! 1925. cost of I 

AnnulIlt i---':-u-t-h~ri8~ st<X'k on 1st April ~nnllalt 
1-----,--------;----- lUainte· 1 ________ -. ____ 1 mainte-

I
i n:~~e n:~de Railway. 

Bogit· •. ·1 
\\'hoek·r_. 

Total repRirs I 4 Tot/II repain; 
<I' .f of eO:1· llogies. i \I'hed,''''', ~s 4 i of gor><ls 

",heekr,. II y~~:~Fes wheeiere. I .~~~cle;,'). 
1924-~5. 

---- -----:-~-II--:-.-:---
EMfern 

Benga!
H. C. 

X. C. 
M. C. 

Efl8( lilrlian 
OJ/·/}t (/I .. ,! 

R"hilkltal/d 
Ureal ludl'all ! 

Peninsula. 
... VOIlh.. 

Wr:S!Il,rn 
H.G. 

X.C. 

'fetal 

Xo. )\0. 

;'jon -i51i 

-ljs -t-.) .. 
j:J! 

I:l,,!) 
I I:ISI' 

44!1 ,.-)S 
1l!)7 13H) 

1986 

--I 
,WiS I 

I ~ I 

)\0. I Hs.* Xo. Xo. 1 Xo. 

1~-1 . I 
.'>~ I ~ 9tH I S4 ' 8623 8791 . 

],-'~'l i J 4S0 HiS! i 3408 683ti 

40!IS 31i40 :!';4 , 46:1i5 f -17123 
i 

, 
It •. it) l~xn 71 8:134 , S476 ! 

3~13 I -t:li; lu~'l I!J:lIo i 2:!6St 

I 

0710 
1319 

lii2 :!!l556 ! 31844'~ 4Si, 

_'~1 ___ 1_1:!5~ ~----.. 
5572 I I 586C 127fl7v }1-4}41 

tCharges under-\ootr:'.ct C-ll (·1) -Tepai" to Plant and machinery, etc., hnyc been e·jually d-istribnted 
between .Carriages and \ragons; and l'h~rgps on account of damages and dent ieneies of pooled wag-ntb 
have been excluden. 

j:Si x-whee!r.'f'. 

9. TABLE III.-Book L'alue of Rolling Stock and Total Cost of Main
tenance a;nd Repairs. 

Railway. 

Ea&tern Ben~al 

Ea8t Indian 

Oudh and Rohilkhund 

Great Indian Peninsula 

Narth-Wuurn 

Total 

Book \"alnc on 
1st April 192,:; of 
all rolling stock. 

---------
*Rs. 

101119 

318313 

lili301j 

18(}500 

274131 i 
I ---------

949369 

*(~ote :-CO"t" in thousands of rupees) 

I Cost of annnal re-
Total annual cost pairs and main-

of maintenance : tenanre as pel'-
and repairs, 1924-1 rentage on capit-
25. aloutlay_ 

i 
*Rs. Per cent. 

5401 5·34 

16206 5·09 

4407 1j·64 

If:i(}!ll g.fjlj 

21914 7·99 

64919 6·84 per cent. 
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10. Tables I, II and III show the distribution of rolling stock on the 
State Railways and the amonnts s}wnt annually on their maintenance and 
repairs. It will be seen that the capital outlay on rolling stock aggregateil 
to no less than 94 crores of rupees and that nearly 6~ crores are being 
spent annually in keeping this stock in proper repair. The bulk of this 
expenditure is incurred in mechanical 'workshops which form the subject 
of our enquiry. 

11. TABLE IV.-Present Equipment-Plant, Machinery, and Machine 
Tools. -- A. Locomotive shops. 

Workshopil. 

*(Figures in thousands of rup<'Cs). 

Plant and Machinery. Machine Tools. 

Book 
value. 

! I /' 
F.stimated I Cost of Cost of 
present I I t i proposed F.stimated proposed 

( c~s d' ; additions Book I present additiona 
ex(' II mg I. t. I ~ t . t machine 1 m nex va u,. I ('os. m nex 

tools.) : ten years. I' ten 
: i years. 

_________ :,_ ----~:-----I----II!-----,1-____ 1. ___ _ 

*Rs. \ *Rs. i 
Ea8/nn Bengfll

Kanchrapara . 

Saidpurt 

De.ccat . 

East Indian-

Jamalpur 

Oudh '" RohilkhawJ-

Lucknow 
I 

I GreaJ J ndian Penillituia I 
1 

Pa.rel 

Jhansi 

'yorlh,We8lerll-

Moghulpura 

Rawalpindi 

Sukkur. 

Karachi. 

Kalka 

I 

1 

442 I 

239 

150 

770 

767 

1423 

290 

1454 

326 

338 

287 

55 

::!07 

; 

i 
! 

33 I 
I 

38 i 
i 

460 1 

103 

753 

144 

484 

42 

4;; 

*Rs. 

1230 
I, 

146] , 
I 

1531 

71 

,,0 ! 

,;00 I 

100 

1000 

mn 

*Rs. 

1713 

600 

226 

4800 

i 
I 

1829 1 

3328 
, 

1645 ' 
I 
I 

4093 : 

1083 \ 

1234 

903 

228 ! 

tRs. 

1053 

275 

84 

2900 

1001 

2296 

777 

1876 

230 

265 

213 

74 

*Rs. 

1200 

550 

235 

900 

1433 

1836 

2000 

800 

55 
1-------1-------:'-------1-------'-----1--------

Total all shops 6541 2358 6;i93 21682! 11044 10309 

tLooomotlY~ and Carnage and '\'a.~on ShUPii combmed. 
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12. TABLE V.-Present Equipment-Plant Machinery and Machin, 
Tools. -- B. Carriage and Wagon shops. ' 

\\'IJrkshops. 

fiJa~!eTII Bel1gaJ-
Kanchrapara . 

Ea8t Iniian-
Lillooah 
OndRI 

Owlh and Rohilkhan1-
Lucknow 

Great Indian Pel1in8"la 
Matunga 
JhanBi 
BhUSRwal 

N ort1l· W utern-
Moghulpura 
Rawalpindi 
Sukkur. 
Karachi. 
Kalka 

Total all shops 

Plant and Machinery. 

Book 
value. 

*Rs. 

201 

852 
264 

225 

1214 
92 

109 

847 
34 
62 

106 
I 

4007 

I I 

,Estimated)' Cost of 
'present ,proposed 

cost additions 
'(excluding in next 

machine ten 
Tools.) years. 

*R8.\ *Rs. 

136 50 

472 
264 50 

129 71 

6.'16 100 I 

49 I 

I 
62 I 

261 200 
5 
6 

34 300 
I 

I 

2075
1 

771 \ 

*(Figures in thousands of rupee!.) 

Machine Tools. 

Book 
value. 

I Cost of 
[Estimated r proposed 

present I additions 
cost. in next 

ten 
years. 

*Rs. i *Rs. *Rs. 

576 i 326 325 

2017 Ill8 808 

656 412 220 

959 512 2040 
330 : 94 1738 

61 I 43 50 

1912 I 855 717 
1M, 12 
101 I 5 
228 ! 32 I 463 

17 13 

7011 3422 6361 

13. The amounts invested in Rtatc Railways' \Vol'kshopfi on plant, 
machinery and machinf.' tools are brought out by Tables IV and V, which 
show also their approximate present valuf.' and the additional outlay likely 
to be incurred in the next decade. \Ve would ha\'e preferred to include 
in the above tables the outlay on workshop buildingfi bllt reliable figures 
for each individual workshop not being available, We have refrained from 
publishing the figures we had collected. It will be seen that approximately 
four crores of rupees haye already been spent on the f.'quipment of thp 
workshops, and that nearly two and a half crorrs are to be spent in the 
course of the next ten yeal'!!!. 



OHAPTER n. 

General remarks on individual workshops. 
14. "\Ve now offrr OUI' grnel'al observatiom; with respect to each of the 

workshops we visite(1. 
.Vorth-Western Raifu·ay. 

15. The headquarters of the Xorth-Western Railway are at Lahore 
which lies mor!' or less at the centre of the system, some 750 miles from the 
seaport of Karachi. At Lahore, too, are situated the two main workshops 
(Locomotive awl Carriage and \Vagon) of the railway. 

16. There are no other large workshops on the North-Western Railway, 
. but small shops, both locomotive and carriage are in existence at Karachi, 
Sukkur and Rawlapindi. 

Jloghulpura Locomotive SJwps, Lahore. 

17. The main locomotive shops at Lahore are comparatively new. 
Shops have bren in existence there for many years but as the site on which 
they were located became incapable of further extension, entirely new 
workshops were built in 1912 on the present site at Moghulpura opposite 
the main Carriage and Wagon shops. 

18. Thl' buildings are large, well lightl'd and ventilated and there is 
ample room for I'xtension when this becomes necessary. The layout and 
equipml'nt are good and have been kept fairly up-to-date. 

19. The shops employ about 5,000 men. The class of labour (mostly 
recruited locally) is fairly good and stable. 

20. Lahore locomotive shops are required to deal with about 900 
locomotives mostly operating on the central sections. 

21. The shops have pit capacity for 80 locomotives. 

22. The shops are nnder the direct control of the Chief Mechanical 
Engineer. 

23. Except in the case of the foundry and the boiler shop, no 
remodelling of the exist in/? shops is contl'mplated in the meantime, as they 
arl' capable of executing a sufficient number of heavy repairs to allow 
.of all engines passin/? through shops in a reasonable period. 

24. In the locomoti\'e stores we found that stocks of spare parts were 
practically non-existent. This is undoubtedly dne to the fact that there i., 
no planning- and progress dl'partment in these works, with the result that 
the bulk of the machines that should be dealing with large repetition 
orders for spares are being- operated spasmodically on insignifica.nt orders. 
Till a proper planning and progress department is introduced and the 
machines economically and efficiently operated, this hand to mouth existence 
will continue. 

25. A lack of system was noticeable in all departments. Also the 
workmanshi p was not, in our opinion, of a sufficiently higb standard and 
in" this respect there is considerable room for improvement. 

'i 
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26. In the erecting shop there was no scheduling of repairs and the 
shop was badly organised with the result that although amply big enough 
for the outturn required, it was extremely congested. 

27. In the machine shop, the general condition of tlw machines wa" 
good and they were well grouped, but in \'ery few cases was anything like 
full use being made of them. There was no accurate .gauging of work nor 
were fixed tolerances being worked to. The absence of proper system and 
organisation for tlw manufacture of spare parts was particuJarly notice
able. 

28. It was evident that considerable sums have bren spent in recent 
years on new machinery, but notwithstanding this we noticed a large 
number of old and out of date machines in the wheel shop which could 
with advantage be replaced. 

29. The boiler shop was decidedly the worst feature of the works. 
A suggestion to (>xtend this shop has been put forward by the North
'Yestern Railway and 0111' yiews on this are g-iven in a latter para. \Ve 
may anticipate here. however, by stating thllt ill onr opinio·n, an extellsion 
would be quite unjustifiable, this in spite of the fact that we found the 
shop congested with boilers. Most of these were an accumulation of old 
boilers, many of them long past their economic life and n()t worth 
repairing. 

30. Adequate inspection of finished work, or indeed inspection of any 
kind, was conspicuous by its absence; this may be said to apply generally 
throughout the works. As has already been stated, we found the standard 
of efficiency generally to be distinctly low. and this was reflected in the 
many oomplaints brought to onr notic!' of eXTremely bad work turned out 
of these shops. 

31. We ha\'e. in para. 24 aboye, expressed the opinion that the 
present state of affairs has largely resulted from the want of planning. 
progress and inspection departments. This is no doubt due to the lack of 
sufficient supervising posh, but on the other hand it was apparent that in 
the past the :shops haw concentrated entirely on outturn of engines to the 
exclusion of ewrything else. 

Rawalpindi Locomotive Shops. 

32. Rawalpindi locomotive shops deal with most of the engines running 
on the sections north of Lalamusa and also with about 50 narrow gauge 
10comotiYes from the 2' 6" gauge strategic lines on the frontier. They 
haw a pit capacity for 12 engines and about 800 men are employed. 

33. The buildings. plant and equipment are old and badly laid out to 
deal economically with heavy repairs to locomotives. 

34. 'Ve found these "hops to be hopelessl:v congested, particularly tIll' 
boiler shop. We noticed a number of heayy repairs to boilers being c~rried 
out in the open. there being- insufficiellt room to accommodate them within 
the shops. We were of the opinion too that ill \'Cry many cases boilers 
were being repaired that had passed their economic life and ought to have 
been scrapped. 

35. The machine shop was badly laid out, the machines for the most 
part obsolete, and the general conduct of the shop not conducive to 
efficient or eeconomical production. 
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36. In the smithy, in spite of the fact that there were no. forging 
machines or drop hammers, a considerable amount of manufa~turlllg work 
was beinlJ" carried out. It is obvious that to do work of thIS nature on 
anvils or "'under steam hammers is uneconomical but we were informed by 
the Chief Mechanical Engineer that it was necessary to do so. as Lahore 
shops were not capable of supplying their requirements. 

37. The shops haw an iron foundry, but the volume of work is in
sufficient to justify its retention. 

38. No planning. progre&-;ing or inspection is carried out. with the 
result that the work is neither economically nor expeditiously dealt with. 

Karachi and 81lkkur Locomotive Shops. 
39. We did not visit the works at Karachi or Sukkur but we were 

informed by the Chief Mechanical Engineer that both these shops were 
very similar to those at Rawalpindi, being out of date and totally inade
quate to deal with the heavier types of engines it is proposed to use in the 
future. 

Lahorr ('fllTiagr and 1rayon Shops, Mogh1l1pura. 
40. Lahore ('arriagoe and Wagon shops are in close proximity to the 

main Locomotiw shops. Like tlIP latter. they al'e new, and the buildings 
art'. for the 1110st part. tint' modern structurrs. well lighted and Yentilated. 
The plant and machinery. too. are good. although not so up-to-date as in 
the locomotiw shops. 

41. These shops d('al with repairs to about 80 per cent. of the stock 
on the line and, in addition, build nearly all the new coaching vehicles. 

42. The shops haw a capacity of 330 to 400 new coaching units per 
anllum, and employ about 5,600 men. 

43. These shops arl' working under the same disabilities in regard to 
supervision, etc .. as the Locomotiw shops, with somewhat similar conse
quences. The layout. too, is not so good as it might be ; for example, the 
lifting shop (which deals with both goods and coaching vehicles) is some 
considerable distance from thl' carriage repair shop and on the other side 
of the traverser. In conseqUl'ncl'. the practice has arisen of keeping 
carriage bodies waiting in the lifting shop while light repairs are carried 
out on the bogies. If thl' lifting shop adjoined the body repair shop, 
repairs to bogies and carriagl' bodil's could bl' carried on simultaneously, 
and this delay obyiated. WI' will latl'r haw occasion to refer to the time 
taken by these shops to execute a heavy repair to a coaching vehicle, when 
the importancl' of cutting down such delays as those mentioned above will 
be apparent. 

44. As has been said. the plant and equipment are not so up-to-date 
as might be expected. This we found to be particularly the case as regards 
lifting appliances, neithl'r the wagon repair nor the coaching repair shops 
being equipped with cranes. 

45. As was our experiencl' in the locomotiye shops, we found that the 
absence of .a plannillg' depa.rtment had. resulted in the disorganisation 
of the machmc shops and smIthy for l'1'ficlent and economical manufactur
ing work. 

46. As was to be expected this state of affairs was reflected in the 
l'ltores, where stocks "-ere totally inadequate. 
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Rawalpindi Carriage and Wagon Shops. 

47. Our remarks regarding the locomotive shops at Rawalpindi apply 
with almost equal force to the carriage and wagon shops. 

48. Facilities for carrying out ,york expeditiously and economically 
"ere practically non-exi'itcnt, and we werr strongly of the opinion that 
short of entirely remodelling these shops, any further expenditure in 
respect to buildings, plant or equipment could not be justified. 

East Indian Railway. 

49. The headquarters of the East lmlian Hailway arc at Calcutta but 
the office of the Chief l\Iechanical Enginecl' is at J amalpur, about 300 miles 
north-west of Calcutta. 

50. At ,J amalpur, too, are the main locomotive shops of the East 
Indian Railway. the main Carriage and Wagon shops being situated at 
Lillooah. a suburb of Calcutta. 

51. There are subsidiary shops, both locomotiw and carriage and 
wagon, at Lucknow. the oid headquarters of the Oudh and Rohilkhand 
Railway. 

Jantalplo' Locomotive Shops. 

52. The Locomotive shops at Jamalpur are the biggest in India, anfl 
so far ai-i State Railways are concerned, the most important. 

53. By reason of its geographical position. J amalpur enjoys many 
natural advantages. It is conveniently situated with respect to the coal 
and iron fields of Bengal and the local labour employed in the shops is good 
and non-migratory. We will have occasion to refer to these factors again 
when we discuss, under our third term of reference, the advisability of 
concentrating the manufacture of spare parts in one of the larger work
shops. 

54. The actual site of the shops, however, is not an ideal one, as 
expansion can only take place easily in one direction. The existing shops, 
too, are congested to a degree, and the buildings and equipment are old 
and out of date. Their remodelling has been under consideration for some 
time and plans for this will be discussed later in our recommendations re
garding these shops. 

55. The shops, as they are at present, employ oyer 10,000 men. They 
have pit accommodation for 64 locomoti,"es. 

56. In addition to ordinary locomotive repair shops, these works have 
a steel plant and a rolling mill. 

57. A large permanent-way points alld croi-isings shop is also included. 

58. The almost universal congestion of the shops is proving a big 
handicap to their efficient working. We found this particularly so in the 
Piachine shops and erecting shop. The forme!' were working yery in
efficiently; many of the machines were obsolete and all were cramped and 
badly grouped. 
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59. The smithy, too, was badly congested and seemetl to be doing a 
great deal of unnecessary work. It was equipped with no less than 165 
fires. 

GO. In the wheel shop we found the same state of affairs. In fact, 
with the exception of the boiler shop and new foundry, congestion and lack 
of facilities generally were universal throughout the whole works. 

61. The erecting shop W(IS, in our opinion, the most unsatisfactory -;hop· 
in the works, the bays being much too narrow and inadequately equipped 
with cranes. 

62. A noticeable, and by no means satisfactory feature of the works, 
was thel enormous amount of work which was being undertaken in the 
fitting shop. This we have no hesitation in attributing to the many out
of-date practices we observed in the machine shops. 

63. As we have said, the one shop not handicapped by lack of space 
or facilities was the boiler shop. This was, in our opinion, very good 
indeed,-large and well equipped and capable of turning out excellent 
work. 

64. There are no Production or Progress Departments in Jamalpur 
shops, with the result that we found considerable delays common in 
meeting requisitions from stores. 

65. Also we had occasion to comment on the very inadequate use that 
was being made of gauges and on the fact that no fixed tolerances were 
being observed. 

66. Some years ago the works installed a chemical laboratory under 
the charge of a qualified Chemist and Metallurgist. This department is 
doing useful work. 

Lucknow Locomotive Shop$. 

67. Lucknow Locomotive Shops were the headquarters shops of the 
old Oudh and R()hilkhand Railway before the latter was absorbed into 
the East Inpian Railway. 

68. They e'mploy about 2,300 men and have pit accommodation for 
30 locomotives. 

69. As an extensive remodelling scheme has been sanctioned and is 
now in hand, comment on the existing shops would be superfluous. We 
found them, however, satisfaetor~' on the whole, except that the erecting 
~hop was rather cong-ested and the method of scheduling repairs poor and 
lDaccurate. 

7.0' The machine shop contained a bigger percentage of modern 
machmes than in oth!'\' works we yjsitt'd and with a good Plannino- Depart
ment it should work Y('ry efficiently. As it was, we found that ~upply of 
spare parts for stores was satisfactory so far as deliveries we're concerned 
but more attention will haye to be paid to gauging. ' 

71: The n.ew [oundries were, in our opinion, in excess of requirements 
and thIS q~estI?~ IS referred to la~er under our recommendations in respect 
to the adVIsabIlIty of conc(lntratmg the production of castings. 
LlSRWC 
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Lillooah Carriage and Tr agon Shops. 

72. Iliilooah Carriage and Wagon shops employ over 13,000 men and 
are under the direct charge of the Deputy Chief Mechanical Engineer, 
Carrjagf~. 

73. With the exception of the saw-mill, no extensive remodelling of 
these shops is contemplated, and on the whole we were of the opinion 
that, except for covered accommoddtion for ,,'agon repairs, none would be 
warranted at presf'nt. 

74. The saw-mill, howenr, certainly needs it urgently, being very 
cramped and equipped with out of date machinery. 

75. In the building shop we were very favourably impressed with 
the systematic and efficient way in ,,'hich the work was being done. Jigs 
and temp lets were being f'xtensively used for the mass production of 
standard body sections, doors, windows, etc., and the work of assembly 
was very creditable. 

76. Lillooah shops are capable of building 300 new coaching units per 
annum. 

77. In respect to carriage repairs, the state of affairs was not so 
satisfactory and we were inclined to believe that the shops are in danger 
of letting thi§l side fall behind in the effort of concentrating on carriage 
building. In spite of the humidit~, of the locality in which Lillooah shops 
are situated, we consider that the time taken to repair and paint a coach
ing vehicle (71 days) is too long-, and could be "ery considerahly reduced. 

78. 'Wagon repairs were bt'in~ carrit'd out much more satisfactorily. 
The wagon repair shop "'as good and adequately equipped with cranes 
and pneumatic tools. Moreover, it was laid with three tracks in each 
bay, thus facilitating the expeditious handling and removal of vehicles 
under repair. Altogether this shop was working wry efficiently and 
methodically. As in many other repair shops, howen'1', 1ye welre struck 
with the fact that a great number of wagons that had pnssed their economic 
life were being repaired. This, we consider, is uneconomical and ought to 
cease. 

79. The use ad' second-hand material was very noticeablc in the under
frame shop, where we saw new underframes bei~g built from old material 
obtained from condemned vehicles, to which old scroll irons. axle boxes. 
etc., were being fitted. These were admittedly for a small order 
of non-standard yehicles, but we do not consider the procedure justifiable 
even in isolated cases. 

80. The wheel and machlne shop, we consider. 'reak in the matter 
of mordern high capacity tools. For the latter, too, a planning depart
ment is urgentJly required, the organisation for thr manufacture of spare 
parts in large quantities being ,'ery poor and the methods of working 
far from efficient. 

81. The foundry was hadly equipped, and the yolume of work not 
sufficient to justify it<; existence. 

82. Lillooah Works posses.s an excellent tin-smith shop. We noticed, 
however, that they were manllfaetnrinl!. aJl1on~ other things, at least 
a score of different types of lamps. Weare of opinion that the 
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standardisation of many of the items would result in very considerable 
economies. Similar SllOpS to this could advantageously be introduced 
on other railways. 

83. We were not at all favourably impressed with the control of the 
stores at Lillooah. These are directly and entirely under the Deputy 
Chief Mechanical Engineer, which, we consider, is conducive to dis
organisation of both manufacture and supply. The stores themselves 
were good and systematically kept, but the stocks were low and consider
able difficulty seemed to be experienced in maintaining them. 

Lucknow Carriage and Wagon Shops, Alambagh. 

8-1. Lucknov: Carriage ,md Wagon shops dil repair work only. 

85. These works are under the charge of the Deputy Chief Mechanical 
Engineer, Lucknow. About 3,100 men are employed. 

86. The layout of the Works leaves much to be desired, but as fairly 
extensive alterations are in hand or about to be started, considerable im
provement in this direction is anticipated. 

87. The chief fault of the exi&1ing layout is in the bad balance between 
the shops. This was particularly noticeable between the carriage repair 
shop and the paint shop, the former haying accommodation for 75 units 
and the latter for 25 unit,; only. 

88. 'fhe machine shop was good and the nCfW wheel shop promised to 
be particularly so, judging by the excellent high capacity modern machines 
that were being laid down. 

89. The smithy was well equipped ,rith air hammrl"s and had three 
drup stamps. The latter, although none of them very large, seemed ex
cessive for a shop of this size. 

90. Work generall~', in our opinion, was progressing fairly efficiently 
cunsidering that 110 attempt had been made to introduce planning or 
progressing methods. 

Great I11dial1 Peninsula Railway. 

91. The headquarters of the Great Indian Peninsula Railway are at 
Victoria Terminus, Bombay. About 6 miles away, at Parel, are the 
offices of the Chief Mechanical Engineer and the main locomotive workshOps. 
'1'he main Carriage and Wagon shops arc at )latunga, also a suburb of 
Bombay. Subsidiary shops, both loco. and carriage and wagon, Are 
located at Jhansi, some 700 miles 110rth of Bombay on the main line to 
Delhi. 

92. There is also a small Carriage and Wagon shop at Bhusawal. 

Parel Loro. Shops. 

9:3. Pare! Loco. shops f'lllploy about 4./;"}O men. The erecting shop, 
which was completed ill 191-1, is the only modern shop in the works but 
the buildings are all quite suitable for the work required of them. ' The 
shops are well balanced and the- machinery installed in them is good. 

94. Parel shops are required to deal with ahout 700 locomotives and 
have pit accommodation for 64. 
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95. They are under the direct charge of the Chi~f Mechanical Engineer 
acting through a Deputy. 

96. The, superior supervision of the shops is adequate, there being a 
\V orks Manager with three assistants and a Production Engineer. The 
works have also a Metallurgical Department working under a qualified 
chemist. The labour employed, however, is bad and very unstable ; also 
the labour rate in Bombay district is higher than anywhere else on State 
Railways. 

97. There is no remodelling of Parel shops conteizuplated in the near 
future. 

98. We will later haw occasion' to refer to the time being taken in 
these shops to carry out heavy repairs to locomotives. This is certainly 
excessive, although in part due to the fact that a big programme of super
heater conversion is at. present in progress together with extensive scrapping 
of non-standard details as engines pass through l-ihops. 

99. Apart from the fact that the time taken to repair a locomotive is 
too high, we were favourably impressed with the systematic way in which 
work was being executed. 

100. In all shops a proper schedule for repairs was being worked to 
and accurate ganging of the work was universal throughout the works. 

101. All manufacturing operations are controlled by a planning depart
ment working in conjunction with the PJ'oduetion Engineer and this side 
has reached a considerable degree of efficiency. Special attention has been 
paid to machine operation in order to get the maximum amollnt of work from 
the machinery installed and to reduce fitting work to a minimum, \Ve 
found the stores excellent ; thl'ir reorganisation has only recently been 
carried out, but adequate stocks of most items have already been built up. 

Jhansi Locomotive Shops. 

102. Jhansi Locomotive Shops haw repair accommodation for 55 
locomotives, _ although this number of pits is not actually in use. They 
are required to deal with 600 locomotives, and employ about 3,150 men. 

103. They are under the dircct charge of a Dcputy Chief )[echanical 
Engineer, who has also the Jhansi Carriage and Wagon shops under his 
control. 

10-1. The present shops are badly congested and are not capable of 
carrying out repairs to the larger types of engines running on the Great 
Indian PeI\insula Railway. Remodelling proposals are, however, under 
consideration. The pit accommodation will not bp incrl'ased (in fact it 
will be reduced to 50), but much more spare will be giYl'n to the machine, 
erecting and poiler shops. 

105. These shops are working Yery efficiently indeed in spite of many 
di8abilities of layout and equipment. 

106. We were pleased with the systematic way in which all repair 
work is being scheduled, particularly in the erecting shop, which was 
well organiSM and was turning out excellent work. 
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107. The machine shop was very good indeed, and it was clear that 
the utmost endeavour was being made to get the maximum amount of 
work out of every maehine and to introduce the most up-to-date methods 
and appliances. Jigs and fixtures were being e~tensively employed and 
free use was being made of gauges wherever practIcable. 

108. The fitting shop, too, was turning out very good work, the re
pairs to motion parts being particularly creditable. The care taken. to 
insure that axle-boxes were machined accurately was another feature WhIph 
impressed us considerably both in the erecting and machine shops. 

lOa. As in the case of Parel, we found that in the erecting shop at 
Jhansi the system of " one squad one job" was being worked to. 

ilJatllnga Carriage and lV agon Shops. 

110. ~I.atunga Carriage and Wagon shops are the newest of their kind 
in India, and the buildings, with one or two minor exceptions, are all 
modern, well ventilated structures, very suitable indeed for their purpose. 
The equipment, however, is not so good. 

111. These shops employ about 4,000 men, and are under the direct 
cllarge of a Deputy Chief ~Iechanical Engineer as in the case of Parel. 
Unlike the latter, however, the supervision is poor, there being only one 
Assistant Works Manager and no Production Engineer. This shortage of 
supervising staff is reflected very clearly in the working of the shop. 

112. }Iatullga is also under thp same disadvantages as Parel in the way 
of labour which is poor and the turnover high. 

113. There are certain extensions contemplated in the near futur~ 'to 
the carriage and wagon repair shops. 

114. We wert' not at all favourably impressed with these works and we 
found them a very striking contrast to the locomotive shops at Parel. 

115. The saw-mill seemed adequate in size, but appeared to be finding 
difficulties in keeping up stocks of wood details. The latter were very low 
indeed and untidily stored. 

116. The stores were generally inadequate and the bins and racks 
clumsy and dilapidated. 

117. The machine shop was badly equipped and functioning in
differently, there being no organisation for the systematic or eeonomical 
manufacture of spare parts. 

118. The body building was not, in our opmIOn, satisfactory. The 
quality of the work turned out, howeycr, was good, but the outturn 
absurdly low. The same must be said in respect to tht' paint shop. 

119. 'rhe carriage repair shop was also poor and the time taken to 
l'xecute repairs excessive. 

120. The wagon repair shop. however, was distinctly the worst feature 
~f the ~orks. ~Iost of th~ ~york w~~ .being done out of doors upon long 
hnes .WI!h practIcally no hftmg facI.hhes or :r,nechanical appliances of any 
descrIptIOn. Many wagons, too, WhICh were m state of dilapidation, were 
being repaired or rebuilt ; also the general standard of workmanship was 
poor in the extreme. 
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jhal1si Carriage and Wagon Works. 

121. These works are under the control of the Deputy Chief ~Iechanical 
Engillcer. 

122. They are poorly equipped, and available space is seriously 
l'estrietl'd. About 2,000 men are employed. 

123. As it is intended to rebuHd these on an entirely new site, any 
detailed description of the existing shops would be superfluous. 

124. The shops are; badly handicapped by lack of space, inadequate 
machinery, and insufficient covered accommodation, but are on the whole 
working a'; efficiently as can be expected. 

Eastcrn Bengal Railway. 

125. The headquarters of the Eastern Bengal Railway are at Calcutta, 
the office of the Locomotiw Superintendent being at ICmchrapara. 30 miles 
away. At Kanchrapara, too, arc the broad gauge shops, both locomotive 
and carriage and ,,·agon. The metre gauge locomotive and carriage and 
wagon shops are at Saidpur, 215 miles north of Kanchrapara. There are 
also small shops at Dacca. 

126. The Eastern Bengal Raih\'ay i'l the only State line still working 
on the old departmental system with the running in addition to the work
shops under the Locomotive and Carriage and 'Wagon Superintendent. 

](al1chrapara LocomotiL'e Shops. 

127. Kanehrapara Loeomotiw shops are under the direct control of 
the Locomotive and Carriage and Wagon Superintendent of the line. They 
are required to deal with all broad gauge locomotives and have pit accom
modation for 22. About 2,500 men are employed. 

]28. The existing shops are old and out of date, but a remodelling 
scheme has already been put in hand. 

129. As was to be expected, we found that the dismantling of old shops 
was causing considerable dislocation of the work. The boiler shop ,,'as very 
congested awl in our opinion this ,vas largely due tb the fact that repairs 
were being undertaken on a number of old boilers whieh had exceeded their 
economic life. 

130. The erectinv f'hop was the worst feature of the works and owing 
to inadequate cranl' Ll\' iiij ies it comtitute(1 :l seriolls handicap to repairs 
being expeditionsly carried out. 

131. The machine shop equipment was on 1 he whole fairly modern 
but we did not eonsidn the lIlethods employed W('l'(' conduciw to economical 
Production. 

132. There was no scheduling of work in 111(' ~:hop with the result that 
the time taken to etIPet heayy l'c'pair:, ,,'as PxP('s"in'. 

133. The worl:illg' of th(' shops on the whol{' \HIS not at all satisfactory 
,,:hich in onr opinion was (lilt' bot h 10 had faeilities and defectiye organisa
tIon. 

134. On the othe]' ham1 the 'l'oJ'kshop stores appeared to be well con
ducted ancI carried considerable stol'ks (,f duplicate parts. 
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Saidpllr Locomoiiee Shops. 

1~5. These shops dC(l1 with repairs to all metre gauge locomoti\"es on 
the Eastern Ben~al Railway and h;ll'l' a pit capacity of 16. 

136. The huildings. plallt anrl efjUipmeni of the:-;e shops are very old 
and in .. iew of our recomllH'Jloati(,l1s fpr their complete rebuilding, we do 
not proposc to discuss thf'm in ; Ill:" (letail herc. 

137. 'Vc found thcm Ye1":" poorly laid out and eqnipped, and in our 
opinion, qnitc incapable of renlly d'ficipnt \\"Orking. There was no planning 
or inspection, and the schedilling" systelll in force "'as yery inadequat.e. 

] ~8. We notieed that the ~hops 'rt're eng-aged in the manufacture of 
considerable f]uantities of spare parts. which in our opinion, should not be 
undertaken in any shop of this size. 

](anchrapara Cal"riflgc alld 1ra[Joll 811OpS. 

139. Kanchrapara Carriacre and 'Vagon shops deal with the broad 
gauge stock of the Eastprn Brng-al Raih'-ay. 

110. They art' un (IeI' the dirp("t ('ontrol of the Locomotive and Carriage 
and 'Vag'on SuperintPlldent awl tlw snperior supenision, we were told, 
is adequate. 

141. About 2.700 nwn Ilrr employed. labonr being fairly good and 
stable. 

142. We were particnlarly !Strnck in thrse ,,-orks with the extraordinary 
lack of balance that exists between t]1(> varions shops. !\{any of them are 
big enou/!h to deal with con;..idf'rabl~· more Yehicles than the Eastern Bengal 
Railway He likeh' to haY(' for many Ycars. whilt' otlwrs are too small for 
eyen the present ~equiremrnts. Thi~<; ~,-as so obvious that we were at a loss 
to understand wh:' no cffort apprars to haw heen made to rectify matters. 

143. Thc saw-mill was thr 1)cst and most up-tp-date we saw anywhere 
on our tour. It is a nr,,- building- equipped with some excellent machinery. 
In the latter respect, howeYer, it was the exception as the equipment in 
other shops left much to be desired. 

144. Considering the Rize of the carriagoe repair shop. very little work 
seemed to be in prOg'reSR. This impression was confirmed by the Locomo
tiYe and Carriage (mel ,Vag-on Snperintenr1ent. who stated that he could 
undertake mor" than he was rE'ceiying-. thiR in spite of the fact that he was 
already doing qllite a lot of work for the Great Indian Peninsula Railway. 

145. A similar stfltt' of affairs was observed in the Paint and Bodv 
Building shops and the . .;e arc also rapahlc of nndertakinO' considerably more 
work. e • 

146. In the l\Iarhine and "Theel shops, howewr. the reyerse was the 
case; added to which no scheduling- was in f()rcr with the result that these 
shops 1'-ere workin!! Yery inrffieientl.'· and J~()t capable of keeping pace 
with the rest of the works. 

147. The covcrcd rrpair (Jpcommoclation for "'ag-ons (although exeel
lent) was, we con~idrrerl. too small. being ~nfficient for 60 wagons only out 
of a t?tal of 480 III tl1e shops. Also the tIme taken to execute repairs was 
exceSSIve. 
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148. The outturn from the Carriage Repair Shops was, in our opinion, 
unsatisfactory, both in quantity and in time taken. Only 50 units of 
coaching and 324 wagons per mouth "lere heing turned out, the average 
time ueing 84 and 58 days respectively. 

Saidplll· Shops. 

149. Said pur Carriage and Wagon shops deal with all the stock on the 
metre gauge system of the Eastern Bengal Railway. About 1,100 men are 
employed. 

150. Our remarks in respect to the locomotive shops at Saidpur are 
applicable in general to th~ carriage and wagon shops. 

151. In our opinion, any attempt to improve the present works short 
of complete remodelling would be inadvisable. 

152. 'rhe general layout was bad and equipment quite inadequate. 
The wagon repair facilities were practically nil, all the work being done 
by hand in the open. 



OHAPTER ID. 

Comparative Oosts of Maintenance and Repairs. 

Cost Data. 

153. We may now consider the costs of maintenance and repairs to 
rolling stock on State Railways. Before instituting comparisons between 
these and the corresponding figures of other railways in England. 
Australia and South Africa we have attempted, to the extent it was pos
sible, to make them comparable. This has been no easy task and we 
would here enter a caution against any suggestion, that we have placed 
too great a reliance on cost data. Carried out with due conservatism, 
the intelligent comparison of costs will not only usefully supplement 
conclusions arriwd at as the result of a detailed personal survey 
of faeis, but will often provide important clues that would lead to fresh 
investigation in useful channels. We may be allowed to anticipate our 
findings to this extent, that our conclusions have been generally borne 
out by the figures supplied to us. 

154. Annexures I and II are copies of the schedules of questions which 
were circulated to the several railway administrations in advance of our 
tour with a request that the information called for therein might be kept 
ready for discussion during our "isit. We found that on every railway 
considerable difficulties had been experienced in getting the figures to
gether and that even such figures as had been collected were, owing to the 
difference in the methods of accounting procedure employed, not com
parable with each other. It ,,-ill be seen from an examination of the 
items of the schedules referred to above that all the information called for 
was such as the Chief Mechanical Engineer of a Railway would ordinarily 
require to have put up to him regularly in some form or other, in order 
to enable him to carry out the necessary round of his duties; and the difficul
ties said to have been experienced either imply that the best use is not 
being made of the cost figures compiled or that there are certain defects 
in the organisation or in the accounts system itself that demand early 
investigation. 

No Reg'Y-lar COl'relation of Cost~ and Outturn. 

155. The most noticeable shortcoming appears to be the absenee of 
regular progressive correlation between the cost and statistical data that 
are being worked out year in, year out, at the expense of much 
time and money. Reliable information on points of fundamental im
portance, such as the comparative repair costs of different classes of en
gines and the cost of workshop repairs per engine-mile run between 
periodical overhauls, is, in most cases, not to be had at all. Locomotive. 
of improyed types are being purchased from time to time, but no attempt 
appears to have been made to keep track of the expenditure incurred on 
the maintenance and repairs of these locomotives. Increasing amounts 
are being spent upon improved mechanical plant and up-to-date machine 
tooli with the object of reducing the repair costs, but little has been 
done to have the effect of such additions reflected in the costs themselvel!. 

19 
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The monthly returlls of expemliture that are beillg put up to the Chief 
Mechanical En~illcer are such as would merely enable him to watch 
the pro!rress of expenditure a~'(linst the grant for the ~'ear under the 
various head.s of account; they fail to briJl~ the expenditure incurred 
during- the month in juxtaposition I\'ith the amount of work turned out 
in thc period. 'fhe inel"itahle result of this arrangeme.nt i.s that, provided 
the grant for the year is adequate, there is little to induce the Chief 
Mechanical Eng-ineer to take any particular trouLle. \Ve consider this 
extremely unfortunate as it leads tu uneconomical expenditure in times 
liE easy money, regardle:o;s of the adelluacy of the results achicved. We 
feel sure that were g-reater discrimination exercised, costs cuuld be kept 
down. 

Tilt: Luco/I/uticc lis illl' rllit of Cost. 

15G. \Ve cannot take exC('ptiOll to the existillg fabric of \Vnrkshop 
Accounts, which is apparently cast Oll mo\"(' ()t' less up-to-date models, 
but we consider it necessary to express our disappro\'al of the practice 
tlwt has ill recent years been adopted of charging all repairs to engines to 
olle Standing Work Order. This has praetieillly resulted in the costing 
system running' to seed and in the Standing \York Orders for repairs 
being used as a dumping' I!l"oltrlc1 for o\ltstanding iJalances. It is a pity 
that. while history ~;ll\'t'js of loeomotiH';; appear to be earpfully maintain
ed and show lllilea~es and details of periodical oH'r1laul and of other re
pairs, the lumping up of work orders has rendered it impossible to indicate 
simultaneously on the history sheet, the cost of such repairs. The extra 
expense that ma~' be inyohed ill the C(lst of allocating charges to each 
locomotiye or "arious t.rpes of lO('OIllOtiws would. in our opinion, Le fully 
justified, as the (lxtremely yaluahle infol"llwtinll that "'il! he rendered ayail
able thereb~' would allow of a (,jo-;l' and inec:;s<lnt ",atch being kept O\'er 
tIll' expenditure on rt'pairs. Till' j"('C"lllllll'IJ(latinIlS made in this connec
tioll by the \Yllrlo;hops .\l'('ollnt;; C()1llllli! tee of 1~11:J, in pal·a. 9 pal!e 21 
of their Proeeet1ings of l\Ippting's and ill pilr:!, :!--! of pag'e lG of their Report 
do not (1)1pea1' to warrant the practice nm\' jll'l'\"ailing on all ~tate railways 
(except the Ea>;t em Bengal Ha :h\,<1,\') of 1u\\' ing 1l111~' one Standing \Vork 
Order for enginc repairs and one for boiler repairs. 

Lack of Ulliformiluiu AccuuntiJlg, 

157. The analysis of the expcllditure incllrred in the shops as between 
labour, store~; and general charges is not hein~ carried out a>; completely 
as jt mi~ht he, In distributing' th8 ~eneral charges as between lahour and 
~torl's, all arbitrary ratio i:s adopted on some railways which vitiates the 
si!ruificance of the anal~'sis of expenditure as hetween wages and 
materials. Kor are the gellPral char~es of the different railways either 
worked out or distributed on a uniform basis. This lack of uniformity 
in accounting' procedure JLas made it exceedingly difficult for us to insti
tute comparisons between the rates at whieh the different worl,shops 
have been turning out spare pa rts or manufact urinl! articles in bulle The 
yariations in the priccs at which stores are charged to manufacture 
render it necessary to compare the expenditure incurred under all the 
three elements of cost 'viz" labour, m,~tetials and general charges; and 
thii can be done only when a uniform mcthod of compilation is in exist
ence. 
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A H cavy Repair. 

158, We recognise the difficulty in defilling a standard heavy repair 
and fully appreciate the action taken by the Railway Board in, arrivin~ 
at a formula for this pnrpose, This standard unit of heavy repa1r should 
be adopted; and the ,,"ork out-turned by the Mechanical 'Workshops 
should be analysed in such a manner as to distinguish between the heavy 
repair units in° connection with periodical (scheduled) overhauls and the 
nnits of other work of a lio-ht O)r Rpccial nature, The different and hazy 
notions that now e~ist as t; \\'11:1t may he <l light, a medium, a special or 
11 hp<l\,Y l'rpair mnstQ'i\'r wa~' to a single and well known concept of a 
standard unit of heav~' repair. "'ith the aid of which the uuits of work 
done On scheduled o,'erhallls ma~' he mea,~nred separately, at the same 
tim\' as other work of a lighter nature. 

Repairs to Plant ({lid Machinery. 

1;)9. Repairs to Machinc!'y and Plant in railway workslwp..; total 
up to large sums of mOlley pr1' annnm fOI' earh rail,,'ay and affert direct
ly the costs of maintenancf' and repail's of rolling stocle. The recognised 
practice in works costing is to tr('at these charg-es as elements of oncost 
that would cllt('r final\~' into 1111' cost of repairs, The practicf' tha~ 
obtains of allocating' tll('se ehal'!!l's to a final head of account in the Finan
I!id (as disting'uished fl'OlIl l'(),~t I ,\ecollll;'), is rcsponsible for thi:-; import
ant factor beill!! lost sight of in ('(lJ1sidcring the cost of a unit of heay~' 
repair. It would certaiJlI~' 1)(' mol'l' satisfactory if a method "'ere dc\'ised 
to a1l0\\' the expeJ1(litU!'I~ on repairs 10 machinery in workshops to he 
included in arriving' at the cost of repairs. 

Other Items of Oncost. 

160. There arc other similar items of expenditure which fin(l their 
way to different detailed finnl h('ads under diffprent 'Abstracts' of 
Re\,ellUf' Expenditure, \\'hieh 'ml~' profitahl~' lw \\'orked into w"rksh()p~ 
rep,'ll" eosts, for instance, pr'H'ident fund bonus to workshop employee<; 
and rust oms duty and freight eharg-es ineul'I'ed on stores supplied from 
Stores Depots for \\'ork on re\,enue aceount, Expenditure incurred in 
the Stores and Accounts Departments, ",it h r('spl'ct to the seryices l'pnd
erpd hy these Departments to the workshops. as well as expenclitul'e ;1n 
certain classes of superior sllpeJ'\'ising- and clerical staff, now charg-ecl to 
. General Administration' nlflY lwrhaps llP snsceptible of like treatment 
in accollnts. In any case, sneh clwrgt·s ha\'(' to be considered in institut
ing comparisons. as hetwrell ,my two workshops with regard to the 
economy and efficiency ",ith which repair ,,'ork is heing carried out. 
Further, ",ere the indil'(~ct chal'goes (Jf the n,ltUl'C we ha\'e spoken of I'tbove 
caught up in the routine of costing' and presrnted to the Chief ~rechanical 
Bnginel'r he ,,'ol1ld haw. in our opinion, e(:m;rlerccl it in manv cases 
cheaper to rcplaec ,\\,;th ]JP\\' stocl; than tf) r<11T~' ont r('pairs. \\~e hay,: 
noticed, specially ill the ease of boilers and ',\'Ilgons, repairs being carried 
out at a stag-e ,,;hrn tl:P~' rljl!!ltt to hill'r h'PTl condemned and hroken up. 
So long as the final ildministl'rrtiy(' pf)lltrol i:, \'estr(l in the Goyernment of 
India and the principle of health~' t'llluintion as hct\Yl'en railways is reeoO'o 
nised, the advantag'es of making eost or financinl rrsnlts eo~parable i~ 
some more detail will he milllifest [,nd will afford a satisfactory rejoinder 
to the naive protest commonly met with, that these are refinements in 
accounting that are not justified in ildn<1l practice, 
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• Need for Immediate Action. 

161. These are not the only difficulties we have experienced in I\t
tempting to institute comparisons as between railway workshops. The 
want of uniformity in the classification of labour, in the nomenclature of 
trades, skilled, semi-skilled and unskilled, and in the aceounts forms in 
use, have all presented to us problems less only in degree than the diver
sity in accounting procedure. We would emphasise the importance of 
the necessary spade-work being commenced without delay in order that 
the different problems in accounting organisation and methods, we have 
mentioned incidentally, may be either solved or kept readily assimilated 
in suitable form for examination by the firm of Chartered Accountanhl 
who are expected sh{)rtly to examine and report upon Indian Railway 
Accounts. 

Average OO$t of a Locomotit'e Heavy Repair. 

162. The average cost of a heavy repair of a locomotive in each Mecha
nical Workshop is shown below. The figures are those supplied 
by the different railways and though not exactly comparable, 
for reasons wc have mentioned above, do not fail to be instructive, when 
considered along with the average monthly outturn of such repairs and 
the averilge tractive effort of the locomotives repaired. They also bear 
out generally our conclusions with respect to the efficiency of the work 
carried out at the differcnt places. 

163. TABLE VI.-Average cost of a heavy repair.-A. Locomotives. 

Monthly outturn of heavy 
Mat('rials·1 Railway. repairs and average t.rac. Wages. Total. 

tive effort. 

i-

I 
Rs. Lbs. Rs. Rs. Rs. 

Eaa~rn Bengal. 
6·2 18,890 Kanchra para 5,930 I 9,300 15,230 

N.G. 4 3,569 
3,210 \ 8aidpur M O. 5·25 14,125 3,563 !I,77S 

N.G. 2 3,034 
Dacca ·75 12,263 5,700 

Eaallndian. 
Jam&lpur. . . 29 19,110 3,764 4,764 8,518 

Olldh and Rohilkhand. 
Lucknow 11·95 17,980 *6,692 4,009 10,701 

Gnat indian Pen'mula. 
Parel 21·1\ 25,193 7,188 G,317 12,505 
Jhansi . . . 21·3 17,936 3,127 4,654 7,781 

N orlh· W t81ern . 
Moghulpura 33·3 20,478 5,358 6,916 12,274 

N.O. 25 
Rawalpindi 6·3 19,837 6,060 3,353 9,413 

N.G. 1·4 Il,286 1,463 2,891 4,354 
Sukkur 6·2 22,022 3,801 I 4,208 8,009 

11'.0. 5 5,520 

Karachi 5·5 22,672 6,861 I 4,721 Il.582 
Kalka. N.O. 1·6 14,112 6,492 2,754 9,246 

" 

• All general cha.rgel a.re included under' waiea ' a.~ Luc~ow. 
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Average Cost of a Repair-Carriages ana lV agons. 

164. The average cost of a repair (heavy and lig'ht) to coaching 
vehicles and goods vehicles in each ~Iechanjcal W orkshcp has likewise been 
compiled a.nd is shown below. 

165. TABLE VII.-Average cost of repair.-B. Coaching and Goods 
Vehicles. 

... - -
Cost of repair per coaching vehi- Cost of repair per Goods 

cleo 4 wheeler. wagon. 4 whee:er. 

Railway. 

\YBge~. Materials. Total. Wages. Materials. Tota.l. 

Rs. Rs. Rs. I Ra. Rs. Rs. 

Ea8urn Bengal. I 
Kanchrapara 61 723 I SO 126 206 1,184 I 
Saidpur 241 302 ~~~ i 

87 154 241 
Dacca l:l4 1O-l - ~ \ 35 32 67 

I 

East Indian. 
i 
t 
, 

Lillooah :~51 433 78-1 
I 

54 107 161 
Dndal .. .. . . 58 95 153 

i 

Oudh and Rohilkhand. 

ooJ Lucknow . .. .. .. . . 214 

Great Indiall PwiMula. 

Matunga 1,293 1,584 :~,877 74 151 225 
Jhansi 715 905 l,H:!O 45 90 135 
Rhusawal. 1,004 639 1,643 70 43 113 

N orlh- lY estern. 

Moghulpura 342 I 599 9-11 47 135 182 
Re.walpindi I 

'61 I 72 233 37 14 51 
Karachi 

I 
615 423 1,038 III 58 169 

Sukkur 266 319 585

1 

54 81 135 
Kalka 635 178 813 226 25 %51 

-----_. 
Cost of Repair.i-Workshops and Running Sheds. 

166. The above are figures supplied by the different railways and do 
not in most cases take into account the cost of repairs to plant and machi
nery in the different workshops. We give below the costs of maintenance 
and repairs of rolling stock in 1924-25 for each railway (not each work
shop), as worked out from the published accounts and from figures we have 
obtained from the Deputy Director of Statistics. These are based on what 
we consider to be very much more reliable data und serYe to bring out in 
high contrast the costs of the different railways. \Ve have worked out also 
the cost of unit repairs in workshops by dividing the total espenditure in
curred in workshops by the outturn of repairs each railway has elaimed 

. from its workshops. 
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167. TABLE YIII.-Cost of Maintenance and Repairs of Locomotives in 
1924-25. 

Rajl\\·a~·. 

P('r I,f)()() engine 
miles. 

-~·-cI---

I 
I 

I Per locomotive 
! I)('r annum. 

PC[" 1,000 Ibs. 
tmctive ('fiort 

_pel' Rnn~. 

I 
: \YMk· All "·"rk.! All Work· All 
I sh"p rp· shop Ire· f;hnp reo 

I Co~t of hea vy 
repair in 

workshops. 

1 n'p.(il'.~. I pairs. rf'p;tirs. I p;-tir.:L J'l·pairs. pairs. 

-------·�----'-~-- ---~I----I-----I----:----I--~ .-
niT' I I 

EaM,ern Beng,ll
B.G. 
M.G. 

East Indian 
Oudlt & Hohil· 

khand. 

lSI! :~'~ !I' 4.'1:0 II 5~~q~:l ~:~ ~:~ I I::~3 ! I~~:~3 lUll 17.. 2,3;;0 3,iif)() 1()3 247 5,S3{i I 7,106 
110 L.9 2,9i:-l 4,308 154 223 10,282 i 1l,510 
::!41 J :!fi;) I :;.Il() I fi,(;~~ 2S1 :309 9, I U ) ) .::27 

Hs. 

Great Indian Pe
nh.,uh. 

North. We.-tern . 

231 I 

301 I 

330 I 
412 I 

i 

4,786 i 1;,837 210 

i .'),348 I 7,321) 266 
I 

* Exclusive of repairs to plant, machinery and machine tools. 

t Inclusive of repairs to plant, machinery and machine t00ls. 

300 I 
364 

10,394 I 
12,288 1 

1l,511 

13,261 

HiS. 'l'ABLE IX.-Cost of Maintenance and Repairs of Coaching Vehicles 
in 1924·25. 

Cost per I ,O(l{) whicle 
J 

Per four·wheeler 
Illik~. per annum. 

I *Cost per repair (in 
Raih·ay. I i workshop,) per 

\York- All i Work· All four wheeler. 
shop re-- I shop rE'-

repairs. pairs. i repairs. pairs. 

I ! . 
--~ I 

I 
I 
I 

Rs. Rs. Rs. Rs. Rs. t Rs. t I I Ea.tern Bt>ngal- I 

B.G. 10 II· 75 606 70.') 1,273 1,367 

lIl.G. 7 7·71 244 284 559 .5119 

Eaqt India'l 15 lS'13 763 930 704 745 

Oudh and Rohilkhand 18 22·1') 652 795 494 501 

Great Indian Peninsula 20 2fi·tH 992 1,~i2 2,192 2,275 

North. Weoiern 16 1!J·7!.l i G43 775 500 I 542 
( 
I 

* Arrived at by dividing the total workshop repair expenditure during the year by ihe 
annual outturn of all repairs. 

t Exclusive of Repairs to Plant and Machinery. 

t In.lullive of Repairs to Plani and lIbchinllry. 
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169. TABLE X.-Cost of Maintenance and Repairs of Goods Vehicles in 
1924-25. 

Railway. 

'utero Bengal-

B. G. 

:\1. G. 

East Indian .. 

o udh and Rohilkhand 

G reat Indian Pl'ninsula 

North- Western .. 

Cost per 1.000 goods 
vehicle miles. 

Per four-whel'ler 
pl'r annum. 

---~----- ---

: Workshop 
repairs. 

i Rs. 

i 10·3 

.3·7 

.j·6 

7·3 

.5·4 

11) ·1 I 
I 

I 

All re
pairs. 

Rs. 

1::·47 

6·81 

8·6~ 

I:l·04 

10·06 

HI·81 

Workshop 
repairs. 

Rs. 

87 

37 

80 

8tl 

s·) c_ 

13i 

All re
pairs. 

Rs. 

105 

fi9 

123 

1.53 

1-" ,,-

In 

·Cost pl'r repair (in 
workshops) per 
four-wheeler. 

Rs·t Rs·t 

182 197 

li3 176 

145 152 

liO 184 

203 216 

23! ~52 

* By dividing t"tal workshop l'xpenditure by total annual outtum of all repairs. 

t Exclusive of Hepairs to Plant and )Iachinery. 

t Inclusive of Repairs to Plant and ~Iachinery. 

Average Annual Cost of .!.llaintcl/a1!ce al/d Repa·irs. 

170. The scale of expend it ure on repair" and ll1;]illtenance is so greatly 
susceptible of increase or dcerease within short periods of time, that the 
considerat.ion of the results of a single year might lead to wrong conclu
sions. Further, the fi~un's wc haw ~iH'n abo\"l' do ])ot analyse the ex
penditure between "'ages and material,.,. and r(']>air cosh may haye bee)) 
largely inflated owing to preYCIiling prices for rillY matl'rial. \Ve haye con
sequently thought it desirahle to work ont for a longer pcriod. the cost of 
maintenance and repairs. ,Ye han <lllaly,;ed the expenditure in the fonr 
years 1919-20 to 1923-21 as, during this period. the extent of repair work 
undertaken on these railways may br considerrcl comparable to some extent. 
and any fluctuatiolls in cost,; of matl'rial would he larcreh- common to all 
the railways and will not affect the rxprncliture uncleI' "w~ges. \Ve would 
invite a study of the figures contained in Annexures V to IX, which cannot 
fail to be instructiw in this connection. 



171. TABLE Xl.-Average Annua~ Cost of Maintenance-Locomotives. 

I Per Locomotive. 

"'''.000 I Per 1,000 A verage period 
Railwa.y. lbs. trac. engine between heavy 

tive miles repairs. 
Wages .. Materials. Tota.l. effort. run. 

i Rs. Rs. Rs. Rs. Ra. Days. Mileage. 
EaHtern Ben· \ 

gal-
B. G. *2,727 2,615 5,342 281 246 943 75,000 

III. G. *1,584 1,340 2,924 209 154 1,127 76,000 

East Indian 2,179 2,571 4,750 270t 172 1,197 95,000 

Oudh & Ro- .. .. 5,980 I 326t 284 .. .. 
hilkhnn<i. 

7,547 \ Great Indian 4,112 3,435 340 357 1,048 62,000 
Peninsula. r 

North-We,. 3,801 3,783 7,584 i 381 461 '50 49,000 
tern. 

NOTE :-B. G. includes N. G. 

"Allocation between wages and materials made on the proportion these bear. irrespective 
of gauge. 

t A ve rage of two years only. 

17:!. TABLE XII.-Avf1'age Annual Cost of Maintenance.-Coaching 
Vehicles. 

Coaching Vehicles. 

Railway. Per four-wheeler. I Average I 

\ 

Per 1,000 I period I 

I 
I vehicle I 

between 
milee. I heavy 

Wages. Materials. Total. 

\ 

repairs. 

Rs. Rs. Ra. Rs. 

I 
Days. 

Eastern Bengal-

B. G. 310 418 728 16'56 840 

:M:. G. 147 198 345 10·71 878 

East Indian 360 435 795 16·60 1,M2 

Oudh and Rohilkhand " .. 642 19·69 730 

Great Indian Peninsula 711 924 1,635 28·69 905 

North-Western 402 444 846 21·22 U6 
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i73. TABLE XlII.-Average Annual Cos·t of Maintenance-Gooas 
Vehicles. 

Raiiway. 

Eastern. Bengal-
B. G. 
~I. G. 

East IndIa\) . . . 
Oudh aIid Rohilkhand . 
Great Indian Peninsula . 
North-Western 

Wages. 

Rs. 

3.') 
19 
39 

69 
43 

Goods "ehicles. 

Per four wheeler. 

• Materials. 

Rs. 

69 
38 

113 

179 
95 

Total. 

Rs. 

104 I 

57 
152 

77 
248 
138 

General Charges. 

Cost per Average 

1,000 period 

vehicle between 

miles. heavy 
repairs. 

I 
I-

Rs. 

I 
Days. 

I 

ll'60 i 845 
8·23 878 

11·12 1,095 
7·71 750 

20·10 833 
13·28 541 

174. The cost figures of Indian Railways are not directly comparable 
with the costs on Railways outside India. For instance, the figures of costs 
and maintenance that haw been published in the Report of the Depart
mental Workshops Commission on the South African Railways, show the 
expenditure that has been incurred ullder the three heads, wages, materials 
and general charges. Under" general charges" is shown the expenditure 
incurred on the items shown below. 

.-\ pproxim'l te 

" (A) Departmental or Shop Charges-
per cent. 

Staff, including illechanical Engineer. Draughtsmen and 5.2:> 
clerical. 

Foremen and Assistant Foremen 3.20 
Foremen's clerks 1.45 
Chargemen and Acting Chargemen 9.00 
Telegraph and Telephone Expenses .18 
Office equipment and stationery, &c. .10 
Shop Wages (stores running shop, cleaning, &c.) 4.85 
Tool store clerks .15 
Upkeep and repair of Tool store tools 1.20 
Driving overhead cranes .50 
Watchmen's 'Wages .75 
Native \Vages-general labour 9.00 
Removal of ashes .05 
Shop material, hand tools, oil and waste, OXYfJ'en . '" and 5.10 

acetylene, &c. 

Worn out and broken tools .65 
USRWC 
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Spoiled work 
Upkeel) of machinery, W3g'es 
Upkeep of maehinery. material 
Electric current 
Upkeep of Motors 
Proportion of cost of boiler house 
Depreciation of machinery 
Proportion of Fire Brigade expenditure 
Repairs to buildings 
Insurance of buildings 
Depreciation of buildings 
Leaye and holiday [lay 
Special leaye (Defelice Force) 
Compensat ion for injnrie~; 
Injury on duty pay .. 
Sick fund contributions (c1ep,lrtmrntal) 
Sick Fund and other allowallces 
Sick Fund meetings 
Sick Fund accounts 
Ambulance Srryiccs 
Shunting " 
Sanitary SerY}ces 
Feeding and accommod3tion of natiws 
Miscellaneous 

Interest on capital invested in land, huildings, sidings 

Approximate 
pel' ('~nt. 

.05 
4.30 
3.30 
2.00 

.SO 
.60 

3.GO 
.OS 
.50 
.10 

1.3'> 
5.:3.') 

.08 

.25 

.40 
1.;')0 

.05 

.01 

.07 

.15 

.75 

.25 
1.50 

.03 

68.42 

and stores materials, say 9.50 

(B) Expenses of Administration-
Head office expenditure (proportion of Chief l\1echnical 

Engineer's Office) 3.15 
Interest on capital inwsted in offices, &c. .50 

81.57 " 

175. On Indian Railways, only expenditure on account of the charges 
mentioned belo,,, is ordinarily included under the head .. general 
charges " :-

(a) Pay of monthly pa id .Jlistries and Chargemen. 
(b) Pay of European "nd Indian Apprentices. 
(c) Pay of Gate Sergeants ;llld Chmd;:idars. 
(d) Wages of Bhisties, Sweepers and Yard Coolies. 
(e) Cost of electrie power in shops. 
(f) Cost of steam pow'er in shops. 
(g) Cost of repnil's to prrishable tools. 



(h) Cost of ,,-orking and maintenance of traYersers, shunting 
engines and lorries in shops. 

(i) Cost of supply of water and electric light to shops. 

"Illdirect Charges. " 
• 

176. The influence on costs of the other important items of oyerheads 
is not ordinarily considered; but 1'-henC\I'I" other railways or priYate 
parties haye to be charged with the cest of thc ,,-ork, an " oYer-all" per
centage on labour and lllaterial:-; of .J 1)('1' ecr.t. for supenision and 5 per 
cent. for depreciation and illten~.-;t Oll b)ljldin~.~ is added under Article 12 
of the Adyanccd Chapter on \\-ork~;h(\ps of thc State Railway Code. This 
is an arbitrllry ratio, which tends, when applied to the erection of rolling 
stock or manufacture of spares, to giyc a figure for ow~rheacls, higher than 
would haw been arriYCd at on the ba . .;i.-; of al1 indiyidual percentage of 
labour for each ,,-orkshop and the C!dyisability of adopting the latter and 
bringing it into force is being considered. 

Certain Accollnting Difficulties. 

177. The cost accounts intel'loek "'ith the financial accounts. The 
latter haye displayed up to 1924-25 the costs separately under wages, over
time (md materials, but not separately for v;orkshops and running sheds. 
In the accounts of 1924:-25 and 0f sueceeding years, ho\':e"e1', the financial 
accounts sh.o'\\ the expenditure in workshops distinct from that incurred 
in running sheds, but fail to show the expenditure under" wages" and 
" matt'rials ", the clailsification of " cash" and " stores" being substi
tuted instead. There is a differenee bet,,-een these two classifications of ex
penditure, and this will he e\'ident from the fact that under" stores" is 
included all the expenditure 011 wages in Raihya;". 'Yorkshops. 

178. It is seen from the fore~oin;! that the expenditure on repairs and 
maintenance of rolling stock in Inc1ia-

(i) has at no time been shown in the published accounts analysed 
under wages, materials and general charges; 

(ii) has not. preyious to 1924-2;) heen shown separately for running 
repairs and for workshop rppairs; 

(iii) has not. after 192:3-24, been shown separately under ,yages and 
materials; and that 

(iv) the' general charges' that haw been shorrn in the cost accounts 
(as distinguished from th l , financial accOlmts) do not include 
items of expenditure taken into account by railways of other 
countries, the costs of which, it ,,-ould haw been instructiv~ 
to compare. 

179. It is not impossible to separate from the workshop accolmts of 
each railway the expenditure inrurrrd in each ,,-orkshop on the maintenance 
and repairs of rolling stork under the hrads-Jahour. stores and general 
charges. We had this done with respeet to the Eastel"ll Bengal Railway, 
but findin~ that the items of expenditure alloeatrd to the work orders for 
, general charges' and the methods of distribution of snch expenditure 
among' the other work or<lers differed on different railways ,ye did not 
consider it useful to haye the like figures for other railways ~orked out. 
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Percentages of Oncost. 

180. We ha\"e, however, attempted to find out ,,-hat percentage' of the 
expenditure on labour should be added, to make the costs comparable with, 
those quoted by outside agencies. To this end, we called upon each rail
way to furnish us with figures of the capital and present cost of buildings, 
plant and equipment and machine tools. We were aware that these costs 
were not readily available and we suggested that in cases where the ori. 
ginal costs could not be obtained straight from existing records, they might 
be assessed. Railways have experienced great difficulties in ascertaining 
the book ralne of workshop buildings and the figures eventually furnished 
appeared to us to be far from correct. We have had, consequently, to 
ndopt an arbitrary percentage to cover the charges on account of interest, 
depreciation and repairs, with respect to workshop buildings. The book 
value of plant and machine tools, having been arrived at from the registers 
of tools and plant maintained by each workshop, appear to be fairly re
liable and we have taken these latter into account, in arriving at the 
pprcentage on labour, that has to be added on to the cost of work done in 
the workshops. 

181. TABLE XIV.-Percentage of oncost in Locomotive Workshops. 

Jamalpur. 
E.1. Ry. 

Name of charge. --------

Thou. I Percen-
sands I tage on 

of direct 
Rs. 1 wages. 

,---'---I 
1. Dirc("t wage~ I 

:l194 I 
2. ' General Char. ! 1410 i 44,14 

ges '. I 
I 

I 
I 

3. Repairs to 31l!J i ) I . ;j,j 
Plant and 
~fachinery. 

4. Supen-ision. in 1068 33·44 
eluding pro. 
vision for 
leave. fund 
payments, etc. 

IS Interest (5?;,) 557 17·4-1 
and Deprecia. 
tlon (5%) on 
Plant and 
Machine tooL~. 

6. Rcp,drs, Inte. 10·00 
rest and De· 
preciation on I 
Workshop I 

buildings, sa Y 'r 
TotalOnco,t ..! ll6· 57 

Parel. ~Ioghulpura. 
n. J. P. Ry. N. \Y. Ry. 

--l~--- 1-· ------. 

Thou- I Percen. Thou· Percen· 
sands : tage on ~ands tage on 

of I direct of direct 
Rs. wages. Rs. wages. 

--------------
20,12 

13136 

428 

483 

475 

I 

I 
I 

66·90 I 
I 

i 
I 

20·!J1) i 
I 
I 

23·65 I 

23·26 

10·00 
I 

I 
i 
I 

I 
2614\ 

706 I 27·01 

I 
328 12·;j4 

I 

373 14·25 [ 

555 21·23 i 

10·00 

Lucknow. 
O. & R. Ry. 

------

Thou· Percen· 
sands tage on 

of direct 
Rs. wages. 

867 

453 52·25 

158 18·22 

223 25-72 

2130 29·99 

10·00 

1-1-4-4-' 7-7-1-'-'-- 85·03 i 136·18 
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182. TABLE XV.-Perccnlage of Oncost in Carrwge and Wagon Work. 
shop::. 

LiUooah inC'lud· 

\ 
ing Ondal). ~Iatllnga. Moghulpura. Lucknow. 
E. I. Ry. 

I 
G. 1. P. Ry. N. W. Ry. O. & R. Ry. 

Name of che.rge. 
I 

Thou· Percen· \ Thou. Percen· : Thou. Percen· Thou· I Percen. 
8and~ tage on sands tage on : sands tage on sands . tage on 
of Rs. labour. I of Us. labour. I of Rs. ia-bour. of Rs. I labour. 

i 1---1. Direct wagei! 3751 .. 1916 
6i :931 

2427 .. nl ., 
2. • General char· 1625 43·32 1187 611 

I 
25·28 361 46·82 

ges '. 
I 

3. Repairs to 329 8·77 330 17·22 309 I 12'73 83

1 

10·77 
Plant and I 
Machinerv. I 

4. Supervisi~n in· 513 13·67 433 22·60 456 . 18·80 181 I 23·47 
eluding 25% I 

for leave, 

I fund pay· I 
ments, etc. I 

5. Interest (5%) 169 4·24 217 11·32 2iti 
! 

11'37 88 I ll·41 
and Deprecia . 

. 
I I 

tion (5%) on I I I 
Pla.nt a.nd 

I Equipment. 
6. Interest a.nd .. 10·00 .. 10·00 .. lO'OO .. I 10·00 

Deprecia.tion I 
and Repa.irs 

I 

I 

on Workshop 

I Buildings, say. 

I 
7. Total Oncost . , 80·00 .. 123·07 

I 
.. i 78'18 .. 

I 
102·47 

p. c. p. c. I p. c. p. c. 

183. From these statements it will be noticed that the highest 
percentage of general chargcs on labour is about 145, which compares 
favourably with the 200 per cellt. on labour charged by certain engineer. 
ing firms in India as their normal oncost to cover overhead 
expenditure. 

184. We show below for convenience of reference the average 
annual cost of maintenance and repairs of 10comotiYes on the three bigger 
State Railways. 

-
LeCO!llOTIVES. COACHING VEHICLES. GOODS VEHICLES. 

Railway. 

I 
Wages. Mate- Total. Wages. Mate- Total. Wages. Mate- Tob!' 

rials. rialR. rials. 
'._---------

Rs. Rs. Rs. \ Rs. Rs. : Us. Us. Rs. Rs. 
East Indian 2,179 2,571 4,750 360 435 795 39 ll3 152 
Great Indian 4,ll2 3,435 7,547 \ 711 924 1,635 69 179 248 

Peninsula. 
North.We.,tem _ 3,801 3,783 7,584 J 402 444 8Hi 43 95 138 



Costs of Maintenance and Repairs compared. 
185. 'rhe figures show the expenditure (exclusiye of the expenditure 

on renewals and replacements) incurred on repairs and maintenance 
both in the work~hops and on the line (in running sheds) and arc the 
average of the four years 1919-20 to 1923-~-l. They include the cost of 
repairs to plant and machinery. It will be seen that ' wages' account 
for nearly half the total cost of repairs on almost all the railways. The 
, general charges' left out of account are, if repairs to plant and 
machinery are excluded, from 45 to 66 per cent. of the expenditure on 
labour in the case of locomotive shops and 28 to 4:) per cent. in the 
case of carriage and wngon shops. 1£ thesc charges were taken into 
consideration, the COf;ts of maintenance would be higher. Before the 
average maintcnance costs, arriycd at after including these charges, cnn 
be compared with those referred to in thc Reports on thc Railways :in 
New South 'Yales and SOUUl Africa, the revcnue expenditure on the 
replacements and renc\\'als of rolling stock ';'ill han to be divided up 
oycr the stock on the line. 'Ye have nrriH'u Lelo\\' at the costs per unit 
of rolling stoek, which we consider shou,ld be included 011 account of the 
above, during the pcriad under consideration. 

Original Provision 
C03t. Life. for 

renewal. 
Rs. Years. Rs. £ 

B. G. Locomotives :-Engine and Tender 30,000 35 857 94 B. G. Boiler 10,000 25 400 
B. G. Carriages (Bogie) 21,000 30 700 53 
B. G. Wagons (4 wheeler) 2,400 40 60 5 

186. These figures are necessarily rough a\'Crages brought in merely 
for purposes of comparison. In the tabular statements below, we have 
shown the costs of maintenance and repairs arri\'Cd at on the basis 
indicated above, on the East Indian, Great Indian Peninsula and N"orth
Westen Railway, converted into sterling at 18. 6d. per rupee.' in 
juxtaposition with figures for South African, Australian and English 
Raiihvays. 

187. TABLE XVI.-Maintenance of Loeol/lotil·CS. Coaching and Goods 
Yehicles per annum. 

Railways. * 

South African Railways. 

South African . 
Australian Railtt!dY8. 

New South Wales 
Victoria . 
Queensland 
South Australia 
Western Australia 
New Zealand 

Average 
cost 
per 

locomotive. 

£ 

I, III 

1,246 
849 
656 
798 
528 
784 

Average 
Average cost 

cost per per coaching 
goods vehicle. 
vehicle. 

£ £ 

197 32 

192 20 
157 20 
146 14 
179 17 
124 !) 

128 13 
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I 

Average 
cost per 

locomotive. 

Average 
cost per 

coaching 
vehicle. 

Average 
cost per 
goods 

vehicle. ___________________ 1 ___________ 1 __ _ 

I . I English RailwaY8. 

Great Western . 
London and North Eastern 
London Midland and Scottish 
Southern . 

Indian Railwayst. 
East Indian . 
Great India.n Peninsula 
North-Western . 

1\ 5is I 8~ 
506 85 
521 75 
503 71 

530 
795 
770 

190 
330 
200 

£ 
9 

10 
6 
9, 

17 
25 
16 

1< Figures for other than Indian Railways are taken from the Report on South 
African Ra.ilway Workshops and are for the year 1923. 

t Figures are for the period 1919-23; similar figures for any year between 1915 and 
1925 can be worked from data given in Almexure X. 

188. The costs that "e have ,,'orkecl out abow~ for Indian Railways 
are necessarily very approximate; but they need not be accurate to 
lead to the infercnce that the work of maintenance and repairs of rolling 
stock is not being conducted economically. The expcnditure on coach
illg "ehicles is particularly high and hears out what we have been led to 
expect from an cxamination of the cnrriage and ,,'agoon shops we have 
"isited. ",Ve feel Sure that with better organisa~on and methods of 
production, the adoption of ",bich we suggest in the next two chapters. 
it ,,.ould be possible to work to well \,.ithin English Railways' costs in 
India, thus bringing about substantial economies in working. 

Extent of Workshop Repairs. 

189. The figures that we have just considered are with respect to 
the expenditure on maintenance and repairs incurred on the whole line. 
What portion of this expenditure (exeIusiYe of that on renewals which 
is all incurred in workshops) is incurred in \\'orkshops will be 'evident 
from the followin~ :-

.190. TABLE xyn.-Workshop Repairs and Running Repairs. (Loco
mlltt'pes) 1924-192:;. 

Eastern Bengal
Broad GaU{Je 
Metre Gauge 

East Indian 
Oudh and Rohilkhand 
Great Indian Peninsula 
North-Western 

Railways. 

Percentage 
of running 
repairs to 

Total 
repairs. 

18 
34 
31 

9 
30 
27 

Percentage of 
workshop 
repairs to 

Total 
repairs. 

82 
66 
69 
91 
70 
73 



191. T.\BLE XVIII.-Worft~shop Repairs and Runtitng Repairs 
(Carriage and Wayon Stock). 

Railway. 

Eastern Bengal
B. G. 
M. G. 

East Indian 
Oudh & Rohilkhand 
Great Indian Peninsula 
Korth·Western . 

Coaching Vehicles. 

Percentage 
of running 
repairs to 

Total 
repairs. 

14 
14 
18 
18 
22 
17 

Percentage 
of workshop 

repairs to 
Total 

repairs. 

86 
86 
82 
82 
78 

Goods Vehicle,. 

Percentage 
of rllnning 
repairs to 

Total 
repairs. 

17 
17 
35 
44 
46 

7 

Percentage 
01 workshop 
repairs to 

1'otal 
repair~. 

83 
83 
/)5 

56 
54 
~3 

Staff per Heavy Repair. 

19~. The< staff employed per heavy repair on Indian and other 
Railways is shown below and is iw;trnctin 'as it gives a broad indication 
of the efficiency of labour in India as compared with that in other 
countries. ' 

193. 'fABLE XIX.-Staff employed 011 Repairs to Locomotives. 

-.: , 

Xumber 
of Staff 

Railways. \Vorkshops. Total heavy per 
Engines 

staff. repairs heavy 
built. 

I per repair. 
I annum. 

Indian Rajlw'l!l~. 
Ea~tern BC'nga! . Kanc'hrapra 2,4H 79 30·83 I Nil. 

, Saidpur 1,107 63 17·5 Nil. 
East [ndian ! Jamalpur 9,984 a48 28·66 Nil. 
Oudh & Rohilkhand : Lucknow 2,370 156 15·16 Nil. 
Great Innian Peninsula: Parel 4,909 2;;9 18·91 Nil. 

Jhan~i a,234 256 12·58 Nil. 
North Wef:tern . Moghalpura 5.297 a99 13·25 Nil. 

Rawalpindi. 8a9 92 9·08 Nil. 
Sukkar 1,099 80 13·66 Nil. 
Karachi 1,179 66 17·83 Nll. 

South African * 3,182 780 4·08 Nil. 
New South TV ales EveleiQ;h a,476 a52 9·88 5 

Honeysuckle 410 31) 11·71 Nil. 
London Midland and Horwich 3,885 808 4·81 21 

Scottish 
Crewe 7,687 1,478 5·20 30 
Derby 4,659 1,300 3·58 10 
St. Rollox 1.779 a59 4·96 

"'The staff (South African Railways) figures arc lor Europeans only. Native.!! 
'1527) represent approximate 48% additional. 
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Percentage of Supervision, 

194 We have attempted to ascertain the percentage of superviilion 
ovcr work done in the different railway workshops and we subjoin a 
statement which brings out the results. The percentages have been 
worked out both with respect to numbers and the amount of wages paid 
and bring about intet'esting comparisons as between the railways. The 
.detailed metbod of ani"ing at thEse figures will be e\'ident from a study 
of amlexures XIV 'and XV in which the strength and wages of supervis
ing staff, skilled and nnskilledlabour han becn worked out for each 
shop, e.g., Boiler Shop. Ereetin~ Shop. etc. These annexures will repay 
careful examination. Superior supen-ising establishment (above the 
nmk of foremen) has been excluded in all cases. It will be instructive, 
however, to refer back to item -l in Tables XIV & XV, paras. 181 & 182 
where the cost of superior supenising establishment, (including Foremen, 
Assistant Foremen, Clerical and Accounts Establishment) has been given 
and tpe percenta!!e it bears on direct wages worked out. 

]95. TABLE XX.-Supervision £n Locomotive Shops. 

Railway. Workshop. 

Eastern Bengal . Kanchrapara. 
Saiprlur 

,. " Dacea 
Ea.8t Indian .1alllalpur . 
Oudh & Rohilkhand Lu('know 
Grea.t Indian Peninsula Parel 

" 
.Thansi 

North· Western Moghalpura 
Karachi 
Kalka 
l{awalpindi 
~ukkur 

Percentage 
on 

Xumbcrs. 

1'45 
1·19 

'72 
3·29 
3·77 
3·1.') 
2·86 
3'4:! 
4·61 
7·96 
3·71 
:~·88 

! PerC'cntage 
I on 
I Wages. 

I 

I 15·97 
14·43 
13·34 
34·96 
37',,)1 
19·08 
20·07 
16·41 
19·14 
3;'j'07 
20·l\ 
18'8'~ 

196. TABLE XXI.-Supel'l'ision in Carriage and 1ragon Shops. 

Rai!wl\y_ 

Eastern Bengal . 

" " East Indian 

" Oudh & Rohilkhand 
(:reat Indian Pl'ninsnla 

.. 
North-Western 

L1SRWC 

Worhhop. 

I Kanchrapam 
Raipdur 
Lillooah 
Onrlal 
Lncknow 

~ :\Iatnnga 
: .Jhan,i 
: "f(lghalpma. 
I Kara(-hi 
I Kalka 
I naw[\lrindi 
I ~llkkur . 

Percentage Pcrcentage 
on 

Numbcr~. 

·75 
'50 

1'60 
1'0;) 
3·26 
3·29 
2·08 
3'66 
1'02 
4'66 
2-8<; 
2·9fi 

on 
Wa.ges. 

]0·80 
7·86 

]0'52 
13·92 
20·19 
16·27 
13·76 
17·22 
]0·33 
9'07 

12·30 
12·22 
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197. \Ve have, in this chapter, examined the costs of maintcnanc(! 
and repairs of rolling stock in the workshops of the different railways. 
We have taken into careful consideration the factors that determine the 
making up of costs before instituting comparisons with similar figures 
for railways outside India, that we were in a position to quote. It will 
be noticed that the cost figures bear out in a remarkable way the observa
tions we have made in the previous chapter on each of the workshops 
that we had visited and lead 10giclliUy to our recommendations on the 
terms of OUr reference, that we make in the pages that follow. 



CHAPTER IV. 

Term I.-The ca.pacity or otherwise of the existing workshops of State 
Railways to deal economically and ex:peditiously wi~h the main
tenance of rolling stock a.t the present tune.-Locomotlve Shops. 

198. In order that we might be in a position to judge whether or not 
the existing workshops of State Railways are in a position to deal ade
quately with the work required of them at present, it has been necessary 
to adopt a general empirical estimate of what repair facilities are required 
in l'elation to the total rolling stock, both locomotives and carriages and 
wagons, on all four systems. 

Formula, for Shop Accommodation. 

199. So far as locomotives are concerned, it has been arrived at as 
follows. 

200. The period that an engine remains in service between repairf'. 
varies with the work on which it isi engaged, its age, and many other factors. 
Apart, therefore, from abnormal cases of accidents or breakage of import
ant parts such as cylinders, etc., the question of whether or not an engine 
requires repairs will depend mainly on the mileage that it has run since it 
was last in the shops. 

201. A mileage basis, however, is useless for the pnrpose of determining 
the size of the shops required to deal with the total locomotive stock on 
any system. It is necessary, therefore, to fix an average period of time 
after which engines can reasonably be expected to have run their specified 
mileage and to require repairs. After careful consideration we have fixed 
on a period of 21 years, which has been found to be satisfactory on the 
majority of railways in the past. 

202. The next point is the outturn that ought to be obtained from 
each unit of repair accommodation provided in mechanical workshops. 
This resolves itself into two factors-firstly, the outturn per erecting shop 
pit per annum and secondly, the period each engine sheuld require to 
remain in -shops for heavy repairs. The latter differs from the former in 
that it is a total time--covering the period before repairs are put in hand, 
actual time on the pit, and time taken after the engine has left the erection 
shop for painting, steaming, trial, etc. 

203. For the former we have taken six engines per pit per annum 
and for the total period in workshops a figure of 2t months. ' 

204. We thus arri\'(' at a period of 32t months for the total turn round 
?f an .engine, and calculating on this basis, it will be found that one pit 
~s reqUIred to mahltain 16 engines, To this 'We have added one extra pit 
In e"ery hundred locomotives as proyision for special repairs due to acci
dents, etc., which gives a total of one pit required for "very 14 engines on 
ftny particulat' Rystem. 

37 
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205. Further, for the sake of uniformity between all railways, we 
h:1\'e had to take into consideration that on !lome systenui there is a con
~jderable excess of 10comotiYCs oYer actual requirements, and we have been 
compelled to devise some method of assessing this on a common basis, before 
attempting to decide on the adequacy or otherwise of the existing repair 
facilities on each railway. This has been done by assuming that not less 
than 65 per cent. of the total stock of engine.,! shotild bel in use daily. 
Where this percentage has not been attained, we have reduced the figure 
of authorised stock accordingly, before calculating the repair accommoda. 
tion required. 

206. In none of the foregoing, hoy,'ever, should it be assumed that the 
figures represent the maximum efficiency to be aimed at. 

N orth-lV estern Railway. 

207. 'j'he North-Western Railway haye an authorised stock of 1553 
broad gauge and 100 narrow gauge locomotives, a total of 1,653. This 
figure, however, is admittedly considerably in excess of requirement~, a 
fact which statistics of percentage of engines in daily use amply prove. 
The percentage for the North-Western Rail-yay averages 54, and calculating 
as indicated in paragraph 205 aboye, ,ye have arrived at a figure of 1,451 
broad and narrow gauge locomotives as a reasonable estimate of the present 
day requirl'ments of the Korth-Western Railway. 

208. For this number of locomotiYes, on the basis of one pit for every 
14 engines, the total repair accommodation required is 104 pits. 

209. In the existing loco. shops of the North-Western Railway there 
~s the following pit accommodation :-

Moghulpura 

Rawalpindi 

Sukkur 

Karachi 

a total of 120 pits in all. 

80 pits. 

12 pits. 

12 pits. 

16 pit8. 

210. This would indicate d'ilt the North-Western Railway have at 
present ample "hop accommodation for all the locomotiws they have in 
use, and thh" moreover, 'was the decision we arrind at in our inspection of 
the shop~ on that system. 

211. We give below figures of time taken to repair a locom01iw in 
all shops from which it will be seen that, on the "'hole, repairs in work
shops on the North-Western Railway, are being carried out fairly expedi
tiously as far as broad gauge locomotives are concerned, The same cannot 
be said about narrow gauge engines and the figures for these should be 
reduced to the same as for broad guage. 



212. TABLE XXII.-Locomotives.-Outturn of repatrs. 

Work~hoi ". 

]la,/ern Bengal Raiiway
Kanchrapara . 

Saidpur 

Dacca 

EUlt IfIIlian Railu:ay
Jamalpur 

OUllA and Rallill.:lHn-i Railway
Lucknow 

Great Indian Pp.niliiula Railway
Parel 
Jhansi ' . 

.\' orth- W utern Railway
:lloghalpura 

Rawalpindi 

Sukkur . 

Karachi. 
Kalka 

,\ v"rage period bet
I "l'(~n hra vy repairs. 

Days. )lilcngc-. 

I 
Average I 
monthiy 
outturn 

of 
heavy 
r('pairs. 

--------[ 
I' ,G. 943 

: :-:.G.l,070 

M.G. 1,127 

N.G. 725 

~r.G. 1,658 

B,G. 1,197 

B.G.l,048 

" 
750 

N.(;. 
RG.l,OiiO 
X.(;. 060 
B.G. 80:1 
N. G. 480 
RG. 930 
N,G 600 

74,795 6.2[ 

35,815 i ·4 I 

76,179 ' 

32,945 

92,837 

92,457 

G1,87(J 

4(1,121 

48,39(J 
43,65G 
47.578 
35,879 
40,43!J 
31,254 

I 

5.25: 
I 

·2 i 

·75 

29 

13 

21·6 
21·3 

33'3 
·25 
6·3 
1·4 
6·2 

·5 
5·5 
1·6 

A VE'rage 
days 

taken 
pcr 

he!wy 
repair. 

141 

161 

148 

101 

98 

144 
69 

77 

61 
171 
74 

132 
69 
52 

I, Average 
I days all 
:engines are 

out of 
service 
for all 
repairs. 

115 

143 

fi7 

101 

111 

83 

75 

104 

78 
51 

213. When, however, the question of whether repairs are being carried 
out economically is investigated, a wry different state of affairs is, un,. 
fortunately revealed. In this respect the North-Western Railway, is dis
tinctly bad. 

214. In tables VI lind VIII. paragraphs 163 and 167, the figures of 
cost of a hea\'Y repair, and cost of maintenance and repairs per thousanu 
engine miles, will be found, "'hich clearl~- demonstrate the very inefficient 
an.i. nne(:onomical mal1l1rr in which the shops are at present functioning. 

215. As far as the ~Ioghulpura shops are concerned, we attribute this 
to their many inherent weaknesses. reference to which we have already 
made in tbe description of tbe~e "orks and our visit to them. 

216. We haye already referred to the paucity of superior supervising 
posts for the administration of the mechanical workshops on the North
'Western Railway, and this ',e con"ider will have to be rectified promptly 
if adequate effect is to be gin>n to our other recommendations. 
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217. These latter are-

1. The immediate introduction of-

(a) a progress system for the scheduling of engine repairs, 
throughout the works, 

(b) a planning and production department. This department is 
most urgently required and its first duty will be to organise 
the shops for the manufacture of spare parts for stock and 
for supply to all subsidiary shops. 

II. The placing of inspection work on a proper footing, 

III. The use of gauges to be extended throughout the shops and im· 
proyed methods introduced in respect to machining opera· 
tions. 

218. A. further recommendation regarding these shops, namely the 
introduction of a metallurgical department, will be referred to later, when 
the advisability of instituting such a department on all large railways is 
considered. 

219. The only remodelling contemplated in Moghulpura shops at pre
sent is for extensions to the boiler shop and the iron foundry, and in neither 
case do we consider that the proposal can be justified. We have in para
graph No. 29 referred to the state of affairs in the boiler shop and we are 
decidedly of the opinion that the present congestion in this shop is entirely 
due to the cause we cited-namely the accumulation of old boilers, repairs 
to which had been neglected. l\Ioreover, we are recommending later in 
paragraph No. 415 that the accepted economic life of a locomotive boiler 
should be considerably reduced and if effect is given to this recommendation, 
tllP state of affairs should materially improve. The case of the foundry 
will be covered by our general recommendations regarding centralising 
foundry work. 

Rawalpindi Shops. 

220. The position as regards Rawalpindi shops is somewhat different. 
We noticed the same ,deficiencies in respect to the organisation as at Moghul
pura, but the shops are so laid out as to be incapable of much improvement 
short of entire rebuilding. Moreover, we are rather sceptical of shops of 
this size--even if equipped on up-to-date lines-being able to undertake 
heavy repairs to locomotives as economically as in large shops. We, there. 
fore recommend that the loco. shops at Rawalpindi be closed down entirely. 
The only objection to this that we can anticipate is the fact that these 
shops deal with the narrow gauge engines on the frontier lines. This ob
jection is not, in our opinion, of much consideration as the narrow gauge 
engines for repairs in Rawalpindi shops have in any case to be loaded up 
i!1 trucks and they can easily be sent the additional 190 miles to M:oghul
pura shops. Our recommendations regarding the use of the yacated site 
at Rawalpindi will be given when we discuss the question of locating a 
wagon repair shop there. 

Karachi and 8ukkllr Shops. 

221. As regards the question of repair facilities on the SouthrrD sec
tion, we have already remarked on the existing loco. shops at Karachi and 
Sukkur. We note, too, that the North-Western Railway have put forward 
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proposals to remodel both of these shops. This is, in our opllllOn, inad
visable and we recommend that Karachi loco. shops be closed down entirely 
and a new 40 pit shop laid down at Sukkur. This latter should be 
thoroughly up-to-date and capable of dealing with the largest types of 
engines likely to be used on the North-\Vestern Railway, in future years. 
It should, too, be laid out in such a way as to be capable of expansion at 
any time to not less than 80 pits. 

East Indian Railway. 

222. The authorised stock of locomotiyes on the combined East Indian 
Railway system is 1,684. 

223. To deal with this stock, shop accommodation to the extent of 121 
pits appears to be necessary but the actual existing accommodation falls 
considerably short of this, there being a total of only 94 pits-64 at 
J amalpur and 30 at Lucknow. An extension to the latter bringing it up 
to 60 pits is already well in hand and should be ample for present require
ments. 

Jamalpur Shops. 

224. Referring again to Table XXII, paragraph 212 it will be seen 
that the time taken to repair an engine is high at both Jamalpur and 
Lucknow. Figures of cost, however (vide Table VI, paragraph 163) are 
considerably in favour of the former. This is to a large extent due to 
abnormally low cost of labour at J amalpur. and should not be taken to 
indicate any special efficiency in the working of these shops. In fact, 
this would be an erroneous conclusion as these works are labouring under 
such extraordinary disadvantages.. due to bad and congested layout and 
poor equipment that the low cost of labour has been their saving factor. In 
spite, therefore. of the fayoluablc figures of cost, Jamalpur shops are 
certainly not dealing as expeditiously or economically, as they might, with 
the work required of them. 

225. \Ve hayc llirrady referred in sufficient detail to the factors that 
have brought about this' state of affairs and in recommending a very ex
tensiv'.) rem"dellin~ of these shops, we are only confirming a course of action 
which has long been realised to be inevitable. The question of what accommo
dation will be required in the remodelled shops falls more appropriately 
under our second term of reference and we will confine ourselves here to 
the more immediate necessities of the shops in the way of organisation for 
efficient handling of the work. 

::!26. In this connec1ion, our remarks relrardiugo MOlrhulpura loco. shops 
apply to Jamalpnr shop~ with almost equal force. The Jamalpur shops 
already have a Metallurgical Department, but planning, progressing of 
work, and inspection are little better than on the North-Western Railway. 
Their introductic:n is llrgently required and will, we are convinced, result 
in wry considerable econom!es. \Ye would particularly emphasise the 
necf.ssity for these departments at J amnlpur as the works in addition to 
carrying out repairs to locomotives, are utilised for the manufacture of 
very large quantities of oth.~r railway material. 

Luch:nou' Shops. 

227. As regards Lneknow. we are in a position to say very little, as the 
extensions to these shops are already in hand. We are inclined to think, 
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howeVin', that these llew Hhops haye been designed with the express inten
tion of being strictly self -C'ontained. At the risk of oYer-stressing the ad
vantages of Jamlilpur, 'I'C are of the opinion that this has been a not al
together wise stel', The figures of time taken and eost of heayy repair at 
Llleknow arc not good, and a considerable amount of work is being done 
at thei':(, shops which might with advantage haye been diverted gradually to 
Jamalpur. For the same reason we are of opinion that the auxiliary shops 
at Lueknow, more particularly the machine shop, smithy, and foundries 
have l)('en laid out too gcn'2ronsly in size and equipment in view of the faet 
that centralisation of 11lClllufactnring ,,"ork at the cheapest centre i~ desir
able. AB has been stated, howevcr, the remodelling of Lucknow shops is 
already in hand and 'H' aI''', perforce, compelled to confine our recom
me!l{~ations to thl' qUl'stjOllS of planning and progressing of work. The 
necessity for Thl'sC i:-! as vital as in other shops and should be instituted 
withont undllP delay. 

Great Indian Peninsula Railway. 

228. Like the North-Western Railway, the Great Indian Peninsula 
Railway have more locomotives than they require, and the existing repair 
accomn,odation is Also in excefl';. 

229. The authorised stock of locomotives is 1,281 broad gauge and 15 
narrow gauge, but working on the basis mentioned in paragraph 205, we 
have assess('d their requirements at a total of 1.181 locomotives. For the 
maintenancr of this stock, 84 pits are rcqnired, "'hereas the actual existing 
shops have 119 pits-64 at Parel and 55 at Jhansi. Referring again to 
Table XXII, paragraph 212, it will be seen that there are considerable 
differences in the results being achieved at the two locomotive workshops, 
Parel and Jhansi, more particularly with respect to the time taken for a 
heavy repair. Parel j" taking 144 days which is, in our opinion, an 
absunlly high figUl'(', and one which can readily be rcduced. 

Pard Shops. 

230. As regards costs, the labour charges per heavy repair at Parcl 
are Rs. 7,000. 'rhis figurp although startlingly high at first glance, is not 
exces~i\'e ",hen the vcry Iligh labour rate and tractive force of locomo
tives ~dealt with are taken into consideration. The average monthly 
wage of a workman at Parel is Rs. 44.62 as against Rs. 20.8 at J amalpur, and 
if the labour cost per heavy repair at Parel be reduced in the same ratio, 
the effect of this factor is ver:v strikingly demonstrated. Also in further 
mitigation of the high cost at Parel (and the excessive time taken), it must 
be borne in mind that the shops have been carrying out a v,ery extensive 
programme of superheating and they are also spending large sums on the 
replacement of non-standard parts as engines pass through shops. As far as 
Parel, therefore, is concerned, we consider that, although not carrying out 
repairs as expeditiously as they might, they are, nevertheless, working fairly 
efficiently. As regarclg the standard of workmanship, thi<; is yer~' g'ood in
deed, and the methods of working' in the shops are excellent. 

231. Parel is the only shop in which properly organised Planning 
and Progress departments are in operation and from what wc saw 
of the results that had been achieved since their introduction 
we. are perfectly satisfied that something on similar lines is 
urgently required for all the larger workshops on other railways. 
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Also the Parel system of scheduling engine repairs might, in 
our opinion, usefully ·serve as a pattern (with modifications to suit the par
ticular circumstanccs) for other shops. 

232. There is no lar!!e remodelling of Parel shops contemplated in the 
near fnture and none that we can usefully recommend. 

Jhansi Loco. Shops. 
2:i3. As regards Jhansi, the position is still more satilifactory. From 

the fjO'ures in Tables XXII and VI, paragraphs 212 and 163, it will be seen 
that the time taken to carry out a heavy repair is 69 days-( we were given 
to understand that this is now being reduced to 50)-and that the labour 
costs for the same are the lowest of any shop 011 State RailwaYli. This 
ili 110 doubt partly due to the low labour rate in Jhansi district, but mostly. 
we nrc convinced, to the thoroughly efficient lines in which the shops are 
being run. For the economical and expeditious carrying out of the repair 
work required of it, we are decidedly of the opinion that Jhansi Loco. Shops 
are far and away the best visited by us in the course of our tour. 

2:14. \\' e han already referred in sOllle detail to a few of the practices 
in vogue in these shops and to the systematic endeavours that have been 
made to diminate all obsolete and haphazard methods of working. These 
are meeting with a "ery considerable mea9Ure of success, and we strongly 
recommend their enforcement in other workshops. The existing loco. lihops 
at Jham;i are unfortunately not bi~ enough to deal with anything but the 
smaller types of engines. A remodelling scheme to remove this disability 
is, howe,·er. in hand and, with certain modifications referred to in para
graph 325, we recommend its expedition. 

2:35. Also we are of the opinion that consideration might profitably be 
given to the suggestion that the remodelling should include facilities for 
the gradnal transference of as much manufactming ,york as possible 
from Parel to .Jhansi. The labour rate at the former is not likely to da
crease, and although its reduction as a repair shop is not advo
cated, we consider that it would be economical to relieve it 
of all work that could pos~ibly be done in a workshoJl where laholll" ra;te~ 
are more fayourablc. 

Eastern Bengal Railway. 
236. The Eastern Bengal Railway haye an authorised stock of 309 

broad gauge and 231 metre gauge locomotiws. For this they have pit 
accommodation at Kanchrapara for 22 and at Saidpur for 21 as against re
quirements of 22 and 17 respectiwly. as calculated by the empirical for
mula. 

237. This would seem to indicate that the Eastern Bengal Railway 
ha:e snffieient accomn.lOdation to deHI with all their locomotives, but actually 
owmg to the congestIon and inefficiency of the shops, this is not strictly 
correct. 

Kanchrapara Loco. Shops. 

238. So far as Kanchrapara is ('oncenwd. we IUlYr already noted on 
the state of the shops there. aBel under the Second Term of Reference we 
are givi~g our views on the remodellin!! scheme now in hand. That thi" 
remodellmg scheme, howHet·, nera" to be exp('ditrd. is made abundantly 
clear by an examination of the figures of cost and time taken given in Tabl~~ 
XXII and VI, paragraphs 212 and 163. The time taken for a heavy 

L1SRW 
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repair (141 days) is of course, absurdly high, and the cost equally s~s
~ecially when it is borne in mind that the labour rate at Kanchrapara is 
cUlllparntlwly low. 

239. There is no doubt that this state of affairs is largely due to the 
hopeless congestion and inadequate equipment of the existing shops. 
l'Iluch more than remodelling, however, will have to be done to put the 
work on a really satisfactory basis. The internal organisation of the shops 
is very poor indeed and the recommendations we made in the case of 
Moghulpura Loco. Shops regardig Progress, Inspection and Planning are 
equally applicable to Kanchrapara. So far as the actual pit accommoda
tion is concerned, we do not consider that any more than exists at present is 
required, but the remodelling and reorganisation must be completed with
out delay if the present unsatisfactory state of affail'S i~ not to continue. 

Saidpur Loco. Shops. 

240. The condition of Saidpur shops has already been fairly clearly 
indicated and the figures in Table XXII arc sufficient testimony to their 
inadequacy for the work required of them. 

2-1-1. The present site, layout and eqnipment al'P all against any 
attempt to improw the ~hops as they stand, and we are, therefore, em
phatically oj' tIll' opinion that completP rebuilding is the only adequate way 
of dealing' \ritll the situation. Thf're is no doubt that 8aitlplll' mllst he 
retained as !l "epair cpntrr and we ronsidrr that a really effieiPlIt, up-to-date 
shop of ab01lt ];) pit capacity \,"ould meet rpquiremellts. In yipw of the 
fact that the Broad Gaul!r Section of the Eastern Bengal Railway is being 
extended, wp are of the opinion that a shop of this size would be sufficient, 
but to meet thr pwntllality of titP Dacca spction being connected with the 
rest of the l\Ietre Gauge system, the layout should be such as would allow 
easy expansion. 'Ye haY(' not, howeyer, had laid before us any plans of 
the proposed alh·rations to these shops that we could definitely approve of, 



CHAPTER V. 

Term I (contd.).--The capacity or otherwise of the existing workshops 
of State Railways t,o deal economically and ex~editiously ~th the 
maintenance of Rolling Stock at the present time.-Carrlage and 
Wagon Shops. 

242. In exactly the same way as for locomotives we have! adopted an 
empirical estimate of the total shop acco~modation requir~d on eac.h 
system to deal with the total stock of coachmg and goods vehIcles. ThIS 
we have done as follows :-

Formula for Shop Accommodation. 

243. For coaching vehicles, we have assumed that these are required to 
pass through shops for repairs every 18 months. In some cases, this 
period is probably too long and in (lthel's too short, but as an aYerage for 
all classes of coaching vehicles it represents, in our opinion, a fair esti
mate of what ought to be done. 

244. To deal with the coaching vehicles coming in after this period 
the total covered accommodation in all the workshops on any particular 
system should provide for the following percentages of the authorised 
stock :-

(a) In repair shop and lifting shop 3 per cent. 

(b) In paint shop, excluding accommodation for 
painting new vehicles -1 per cent. 

Total 7 per cent. 

245. This accommodation 3110ws an average of 40 days for coaching 
vehicles to remain in shops for all olasses of repairs. 

246. For goods vehicles, we have assumed a figure of 2 years as the 
period after which they should ordinarily require to come to shops for 
repairs, and for this, covered accommodation in all workshops of the 
system should provide for 1.25 per cent. of the authorised stock. 

247. This accommodation allows an aYerage of 10 days for goods 
vehicles to remain in shops for all classes of repairs. 

248. As regards carriage-building, the accommodation provided 
should be sufficient to allow of 121 per cent. of the annllal programme 
of new building being laid down at anyone time. 

249. We would repeat again that the abo\,!, est imate is not to be 
treated as an irreducible minimum. 

250. Before proceeding to discuss the capabilities of the carriage 
and wagon shops on each railway, it would perhaps be as well if we stated 
here the general principle underlving our reeommendatioIlS for the re. 
pairs of rolling stock generally. . 
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Concentration of Repairs. 
251. In the case of locomotives, we have followed the generally accept· 

~ idea that concentration of repairs in one, or at the most two, large 
workshops is best, and except in the case of the North-\Vestern Railway, 
we found that all railways had dii;tributed their repair facilities on this 
principle. 

252. As regards coaching vehicles, we are also of the opinion that 
repairs arc best executed in large workshops and at as few places as the 
size of the line will economically permit. 

253. In the case of goods vehicles, however, we consider that the 
reverse holds good, and that it is advantageous to provide repair shops 

'for these at several points on the system. In this we are departing some~ 
what from the practice that seems to have prevailed on 8tate Railways 
in the past, but our views in this connection are nevertheless in keeping 
with the be~t modern practice. 

. Nortll- Western Railu.:ay. 
254. On the basis mentioned in paragraphs 243 to 248, the position on 

the North-Western Railway is that the shops all round haw sufficient accom
modation fo~ the repairs to the stock of coaching vehicles, but the d istribu
fiV1! of the repair facilities for these is. in onr opinion, not as good as it 
might be. 

255. Covered repair accommodation for wagons is, on the other hand. 
very deficient and we will deal with thii; later in our recommendations. 

256. Below are given fignres of time taken to execute repairs to both 
coaching and goods vehicles; figures of cost are shown at table VII. From 
these it will be seen that, although the North-Western Railway shops com
pare quite favourably with other railways, they could not, by any means, 
be said to be working either expeditiously or economically. 

257. TABLE XXIII.-Carriage and lr agon Stock-Ollttllrn of /lepairs. 
(Coaching Vehicles). 

Average Average Average I 
Average 

period monthly days days all 

Workshop. between outtum tak .. n I vehicles 
in are out heavy four. per 

I of service repail's. whpe:er'. repair. ifor all repairs. 
I 

EalteYn Bengal Railway- Days. I 
Kanehrapara 840 

11 
r,o 84 I 58 

Sl\idpur M.G. 878 00 132 It 80 N.G. 824 89 I) 
Dacca M.G. 878 56 46 

I EfI.!t Indian Railway- I Lillooah 1,642 331 71 56 
Ou Ih and Rohilkhand Railway-

I 
Lucknow . . . . 730 168 38 

Orwt Indian Peninsula Railway-
r. 91 Matunga } 69 159 

Jhansi 894 ., , 41 38 I 38 
Bhusawal l 14 134 134 

North· W ute,,, Railway-

1 Moghulpura 419 76 
Rawalpindi . 92 70 
Sukkur 446 56 44 ~ 21 
Karachi .. 38 34 

IJ Kalka. N.G. 281 13 56 
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258. TABLE XXIV-E.-Carriage and Wagon Stock-Outturn of Re
pairs. (Wagons). 

Average Average Average 
period monthly days 

Workshop. between outturn taken 
heavy in per 
repairs. four· repair. 

wheelers. 

Days. 
E. B. Railway-

Kanchrapara 843 324 58 
Saidpur M.G. 878 } 148 89 

N.G. 1,108 35 
Dacca M.G. i 878 37 76 

E. 1. Railway-
Lillooah 1,095 1,908 10 
Ondal 1,095 132 37 

U. and R. Railway-
Lucknow 730 328 84 

G. 1. P. Railway- I 
Matunga ") rI 352 30 
Jhansi j 822 LI 274 14 
Bhusawal 169 21 

N. W. Railway-

1 r 798 52 MoghulJilura 
Rawalpmdi 

t 
210 25 

Sukkur J 541 205 20 
Karachi 250 24 
Kalka I 282 15 37 

I 

Moghulpura Carriage and Wagon Shops. 

Average 
day8 all 

goods vew-
cle8 are out 
of service 

for all 
repairs. 

54 
66 

66 

1\ 
21 

29 
13 
21 

259. We "Would here invite a reference to our earlier remarks on these 
shops. These shops have, as we stated, the same inherent weaknesses of 
organisation as the i\Ioghulpura Loco. Shops, and our recommendations for 
the one apply to the other. The carriage shops are "Well equipped-and 
except for one or h';o minor defects already referred to--well laid out. 
With adequate planning and progressing of work, therefore, great improve
ments should be possible. Again, ho"Wever, as in the case of the loco. shops, 
we have to call attention to the total inadequacy of the existing supervision 
as far as superior posts are concerned, and we are strongly of the opinion 
that, if this is not rectified promptly, the effect of Our other recommenda
tions will be seriously impairpd, if not rendered quite impossible. 

260. As far as the new shops required by the North-Western 
Railway-and thc remodelling of the existing ones-are concerned, we 
are not in entire agreement with the proposals put forward by the 
railway administration. Our objections principally follow the lines 
of the opinions expressed by us in paragraph 263. 
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Rawa7pindi, Karachi and Sllkkur Shops. 

261. As regards carriage repair shops, we agree that the work now 
being done at Rawalpindi, Karachi and Sukkur should be concentrated 
in one :;hop, but "'e do not concur that Karachi is the best location; in 
OUr opinion, Sul;:kur is preferuble in eYery ,,·a~·. Labour is cheaper 
(by oyer 25 per cent.) ; fuel is less costl~· ; and the humidity is much 
lower-resulting in a saving of time in the paint shop. Moreoyer, 
Sukkur is, in our opinion. a more favourable centre for the collection of 
coaching stock requiring repairs, situated as it is at the junction of the 
Quetta Section with the main Lahore-Karachi line. 

262. We therefore recommend that a new and up-to-date carriage 
repair shop be put "dowlI at Sukknr. with covered accommodation for 
about 75 units. This would be sufficient to deal with all the work now 
being done by the three small shopi-i, and Kat'achi and Hawalpindi could 
be closed down as carriage repair centres. 

263. 'lYe recommend. ho,vever, the retention of both Karachi and 
Rawalpindi as "'agon repair shops. As we have already spid, we arc 
strongly of the opinion that distribution of wagon repairs at several 
places on a big system like the North-'Yestern Railway, is very advis
able, and as the wagon repair accommodation on this railway is 
extremely poor. we recommend that this he rectified by providing 
considerably increased facilitiei-i at the three stations-Sukkur, Karachi 
and Rawalpindi. The total coyered accommodation in the existing 
shops is all at Moghulpura and this is only sufficient for ] 80 wagons, as 
against requirements of nearly 400. ~Ioghlllpura shops. in our opinion, 
are dealing with more than their propel' share of wagon repairs for the 
line, and no additional facilities should be provided there. Karachi, 
we consider, is the next best centre for this work. \Vagons are always 
liable to damage at a port, and we recommend that a well equipped shop 
capable of accommodating ] 00 wagons should be laid down there. 

264. Accommodation for still another 100 wagons is required on 
the North-Western Railwa~', and this, we consider. should be divided equally 
between Rawalpindi and Snkknr. A shop of this size at Rawalpindi (that 
is, for 50) ought to be capable of dealing with the "'hole of the Northern 
Section, and should relieYe l\Ioghulpura considerably. As regards Sukkur, 
we are of the opinion that it would be inadvisable to make the 'wagon repair 
shop there bigger than the 50-wagon capacity suggested, as the concentration 
on carriage repair work would otherwise he interfered ,,·ith. 

26:>. Our recommendations proyi(le covered accommodation for a 
total of 380 wagons. The proposed wagon repair shops should be laid 
out in such a way as to be' cnpable of eas:' expansion at a future date. 

266. Summarised, therefore, onr recommendations for repair work 
in the North-'Vestern Railwa~' carriage and wagon shops are 

I.-Administration. 

Re-organisation of the workshops on the same lines as recom
mended for the loco. shops. 
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II.-RebuildillfJ a1ld Remodelling. 
(a) Karachi and Rawalpindi to be closed down as carriage repair 

shops. 
(b) An up-to-date carriag-e rcpair shop to be la id <1O\\'n at Sukimr 

capable of dl'aling- "'itll all tht' t:oaching- stoek previously 
repairer! at the smaller shops. 

(c) Wagon repair ~hoJls to be provided at the following places 
in addition to the existing- shop at ~Io~hulpUl'a :-

(i) Hawalpindi 

(ii) Sukkur 

(iii) Karachi 

'Yith coyered accommodation for 
,iO waf!ons. 

With covered accollllllodation for 
j() \va gons. 

\\' it h <'oycred accoll1J1lodat ion for 
100 wagons. 

267. As reg-al'ds building of IH'''' ('oac-hing vl'hides, this question is 
referred to later. under oill' ]'('('olllllll'n<1ations in rt'gard to concentra
tion of mal1l1faetllring \york. 

E(lst Indian Railway. 

268. The pOSitIOn in til\' t\\'() I·aning·,· ;m,l \"ago)] shops of the East 
Indian Rail"'ay--Lillooidl and Lllekllo\\·.-is as follo\\'s :-

269. The total cowl'ed accOIllillodation for coaching repairs is 
deficient. but Ilot excessivel\' so. The hal?l1cl'. howeyer. between this 
and the paint shop acc-ol1l111l;dation is \'er~' had. Of the latter. Lillooah 
is in excess and LnckllO\v is d(·ncit'I1t. This will, howeye!', be put ril!ht 
as far as Luckno\\' is ('lInl'el'Il('(1 ill till' n'\IIotit'lling of thesf' shops no,,
in hand, leayin/! a considerable excess uf paint shop accommodation at 
Lillooah, but this will he r('ctifi('d if the recommendations we are making 
in a later pal'a~!l'aph re~ardin~ all increased amount of new building 
being undertaken at Lillooah. are I!iycn effect to. 

Lillooah and Lllclinoll' Shops. 

270. A~ regards the llHlIllll'1' ill whieh rf'pairs to carriages are being 
carried out, both shops compa!'!' ycr~- favourably with those on other 
railways. Tables YI and XXIII. paras. 16;') and 257 give figures of cost of 
repair and time taken respectiYCly. The latter for Lillooah is, we 
consider. too hil!~l. "'Jll'reas the fi),!'lIrf' foJ' Lnclmow (;~8 days) is very 
good indeed. 

27). ~\s regards costs. hoth shops are f!ood. and if our general 
recommendations fo!' the plaeini! of th(' \\'ork on an organised basis are 
carried out. these figul'(,s should be further reduced. 

272. Except Oil the carria/!e ]'uilcling side. th(' existing o!'~ani"ation 
(in both shops) is \'('r~' weak. and has tltf' same deficiency of planning. 
inspection. gauging. and 1'J'():.rl·(·~sin/! of work, noticed in the majority of 
shops both loco. at](l calTia!!/,. 

273. In the cas(' of wagons. the East Indian Railway possess very 
inadeqnate accol'lmodatioll. ilnd we are recommending that this be 
considerably increased. The cost of wagon repairs, hoth at Lillooab 
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and Lucknow is not excessive when compared with other railways but 
the time take~ at the latter shop is absurdly high and will have to be 
brought down. 

274. We have already outlined the remodelling schemes proposed 
for these shops and we also noted that Lucknow was to be used for 
repair work only. \Vith this we agree; in fact on account of the 
slightly lower labour rate prevailing at Lucknow, we recommend that 
any future extensions for carriage repairs should be made at this shop 
rather than at Lillooah, leaving the latter free to concentrate on new 
building and wagon repairs. 

275. As regards wagon repair facilities. we recommend that the 
capacity of Lillooah for this work should he increased by 50 per cent. 
Even when this is done, the East Indian Railway will still be nearly 
300 units capacity in deficit and this, we recommend should be distributed 
between Lucknow and Ondal in such proportion as may be considered 
advantageous. 

Gr.eat Indian Peninsula. Railway. 

276. The position on the Great Indian Peninsula Railway with 
regard to carriage and wagon repairs is unsatisfactory. The accom
modation specifically allotted to carriage repairs is insufficient, but 
actuaHy with a re-arrangement of the existing shops at l\1atunga, ample 
accommodation can be made availahle almost immediately. Wagon 
repair facilities, as on all other railways, are inadequate. 

277. In our description of Matunga we remarked on the inefficient 
manner in which these works were functioning, in spite of the fact that 
they are modern and well laid ont shops. 

278. A heavy repair to a coaching vehicle in l\fatunga shops takes 
159 days and costs Rs. 2,P,77, bein~ the hi/!hest figures of any shop on 
State Railways. 

279. In Jhansi carria~e and wagon shops the cost of a heavy repair 
to a coaching vehicle is higher than it should be, but the time taken 
is satisfactory; also the figures for wagon repairs are "ery good indeed. 
On the whole, Jhansi can be said to be carrying out its share of the work 
economically and expeditiously. 

'Afatunga Carriaae and Wagon Shops. 

280. As far as Matunga is concerned. the reasons for the present 
state of affairs are not difficult to trace; firstly, there are the natural 
disadvantages of expensive and unstable labour; secondly, the man
power of the shops has for flome time back been kept very low; thirdly, 
the superior supervision is distinctly inadequate. 

281. Still another reason could be found in the tremendous arrears 
of repairs to coachin/Z vehicles that have accumulated during the last ten 
years, but whether this is cause or effect, it would he difficult to say. 

282. Any reorganisation of these shops will necessarily be a long 
business, bu~ much can. be done immediately by the introduction of pro
perly orgamsed plannmg and production ; and in this connection we 
understand that a Production Engineer bas recently been appointed: 
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283. In paragraph 276, we spoke of the inadequacy of the accommo
dation actually allotted to coaching repairs. The carriage shop at 
l\Iatunga ii certainly too small for the work it is required to do (ooYing 
covered accommodation for 48 units only), but immediately adjoining 
is a large steel-work erecting shop. The use to which it was originally 
intended to put this shop is rather a mystery, but that it is not all requir
ed for the purpose for which it has been uSf:d is certain, and we recom
mend that a part of this shop be commandeered for carriage repairs
tlufficient to bring the total covered accommodation up to 80 units. 

284. Apart from this, one or tl\'O other pl"oposals have been submitted. 
One of these is for a new train-liihting shop which we recommend should 
be carried out. Another is for an extension to the sawmill which is cer
tainly not justifiable and, in our opinion, should not be proceeded with. 
We consider, however, that the -lifting facilities both on the Carriage 
and on the Wagon sides are inadequate and provision should be made for 
additional crane power. 

Jhansi Carriage and Wagon Shops. 

285. Jhansi shop remodellin~ proposals provide for 96 units, but 
this is, in our opinion, excessive, and we recommend that it be cut down 
to 48. The total of 128 thus made available for carriage repairs should 
be ample for increased requirements during the next ten years. 

286. As regards Wlll!;Ons, there is covered repair accommodation at 
Matunga sufficient for 72 wagons only. We recommend, therefore, that 
the existing shop he extended by four bays bringing the total capacity up 
to approximately 105. -

287. In addition to thi", covered accommodation for nearly 200 
wagons is required un the Great Indian Peninsula Railway, and for this, 
we recommend that the new shnp~ at Jhansi should be of 120 capacity, 
smd that an up-to-date shop of 7:1 wagons capacity be put down at 
Bhusawal. 

288. W e an~ dealing s(~parHtely with the building of new coaching 
vehicles for all State Railways, but we may state here that in view of th~ 
high cost of labour in the )latllnga shop!>, ""e are recommending that 
they be relie"ed of all new building except for their requirements in 
respect to upper class bogies. 

Eastern Bengal Railu:ay. 

289. In the carriage and wag-on ,",orks uf the Eastern Bengal Hail
way, we had o~casion to remark on the extraordinary lack of balance 
between the varioUs shops, especially at Kanchrapara. This defect has 
seriously affected their efficieney. 

Kanchrapara Carnage and Wagon Shops. 

290. Taking broad gaup-e stock ~rst, the carriage repair shop at 
Kanchrapara is hig enough to deal with more than 21 times the number 
pf coaching vehicles now runnir.g on the system, whereas the wheel 
shop and machine shop are inadeqnate to deal with present requirements. 

291. This, coupled with the fact that there is nO proper organisation 
for repair ,york or manufacture of spare parts, has resulted in coaching 
repairs being both costly .and slow. The fir~t requir~ment is that the 
proper balance of the varl0US shot's for carnage repalr work should be 
restored by increasinJt the plant and equipI11ent in the wheel and machine 
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shops. This has not np to now been put forward, but is, in our opinion, 
imperative. 

292. In the ease of wagons, matters are somewhat similar. Thc rp
pair shop is good, but inadequate in sizc. Thc time for a repair is, 
moreover, absurdly high, and the cost considerably more than it should 
be. 

293. "\Ve recommend that the existing J·epait· shop accommodation be 
doubled, bringing the total capacity up to 120. 

294. The whole shop, too, should be re-organised on an efficient basis, 
work must be progressed, and planning and production departments 
instituted as soon as staff for this purpose is avaiiable. 

Sai<ipllr Carriage and Wagon Shops. 

295. As regards the metre gauge stock, we have already remarked 
on the extremely inefficient and uneconomical way in which we found 
the Saidpur shops to be working. The impressions received at the timc 
of our visit ar"e ampJy confirmed by fi~~ures of time taken to, and cost ot. 
repairs-both coaching and goods. "\Ve have, moreover, already ex
pressed the opinion that the existing layout, equipment, and facilities 
generally are such as to make remodelling of the shops as they stand 
impossible, except at prohibitive cost. 

296. We, therefore, recommend that Saidpur carriage and wagon 
shops be entirely rebuilt on modern up-to-date lines properly laid out 

'and equipped. The size of this shop should be about the same as at 
present for coaching stock (namely of 45 and 50 units capacity), but the 
wagon repair shop accommodation ,,·ill haw to be increased consider
ably-up to about 80-wagon capacity. 

297. In the meantime, Saidpur shops should be relieved of as much 
manufacturing work as possible. 

Dacca Shops. 

298. There is a small metre gauge repair shop at Dacca which will 
have to be retained in the meantime, but when this section is joined up 
to the rest of the metre gauge lin(~, Dacca shop." should be closed down ; 
they ~houlrl, moreover, be relieYed of all manufacturing work at once. 

The Present Position. 

299. In the preceding paragraphs, we have ~xamined each of the im
portant mechanical workshops in detail and recommended measures, the 
adoption of which would enable them to deal with the work of mainten
ance and repairs economica ily and expeditiously. We regret to have to 
record that, (with the eXt'eption of one or two workshops) the work 
of repairs and maintenance of rolling stock is not being carried out either 
economically or expeditiously, for reasons we have stated. That the 
existing workshops have heen able to maintain the rolling stock in safe 
nmning condition. there is not a vestig£; of a doubt ; but this has been 
accomplished at thc expense of morc time and money than is called for 
by the conditions that prevail on each railway. Our recommendations 
contemplate in cases, rebuilding and remodelling of workshops, and lay 
stress upon the need for redsed organisation with respect to the methods 
of production, the adoption of a universal system of progressing work 
through the shops, and the more adequate use of cost data. 



OHAPTER VI. 

Term Ir.-The necessity or otherwise of enlarging and extending the exist
ing workshops, man-power and machinery with a view to the main 
tenance of an increased quantity of roIling stock. 
300. From our remarks in respect to the First Term of Reference, it 

will have been noted tliat we frequently, for the sake of continuity of 
narrative, had to anticipate Gn certain points that ought, strictly speaking. 
to have been resened for our Second Term of Reference. 

301. Moreover, our recommendations were so frequently for remodel
ling, and in some cases for rebuilding of the existing shops, that it would 
have been manifestly impracticable for us to have specified only suc~ 
remodelling as was strictly nrccssary for immediate requirements. 

302. As a result, therefore, our recommendations under this 'rerm of 
Reference will be. in many cases, a repetition of our remarks under Term 
I, or at most an elaboration of them. 

303. No specific period has been laid down with regard to possible 
increased requirements of repair facilities, but for convenience, we have 
confined ourselves to the ten years ending 1935. 'Ve have chosen this 
period partly because we felt that it is the longest for which it is safe. to 
make definite predi~tions. but principally on account of railways not 
being able to supply us with figures of estimated requirements of rolling 
stock beyond 1935. As it is, many of the figures supplied us as the prob
able requirements at this latter date seem to us to have been calculated in 
a very arbitrary fashion. but we have had perforce to accept them, in 
default of more reliable data. 

304. 'fABLE XXV.-Locomotives-Anticipated increase in the next ten 
years. 

Number Average trac. Pe~ntage 
tive effort of i ncrea.se 

Railways. 
on on on on on cn 

1·4·25 1·4·35 1·4·25 1·4·35 number. tractive 
power. 

lbs. Ibs. 
E. B. RailWay-

B. G.· 293 335 12,398 24,852 14·3 35 
M.G. 241 214 13,578 16,281 -1l·2 19·9 
N.G. 11 12 3,614 ~ 3,817 9·1 5·6 

E. I. Railway 1,349 1,472 19,174 1 24,060 9·1 25·5 
U. and R. Railway . 316 316 18,183 18,183 .. 
a. I. P. Railway 1,281 1,222 22,9r5 I 28,330 -4·6 23·6 

N .. W. Railway--
B. G. 1,554 1,96;') 21,460 25,613 26 19·4 

(plll,,53) 
N.G. 99 129 

(plus 1) I 13,200 12,450 30 -5·7 

--
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• 305. rl'ABLE XXVI.-Ca.rriage at/d Wagon Stock-A.nticipated Increase 
in the next ten years. 

Coaching vehicles Goods vehicles in four· 
in four-whcelc~ wheelers. 

R~UwaY8. 
01' on Increase 'n on Increase 

1·4·25. 1·4·35. per cent. 1·4·25. 1·4·35. per cent. 

E. B. Railway-
B. G. 1,475 1,003 29·00 8,791 8,791 .. 
M.G. 1,501 1,503 '13 6,836 6,836 .. 
N.G. 27 27 " 66 66 .. 

E. I. Railway 4,098 5,100 24'4 47,123 55,200 17 
O. and R. Railway 1,656 1,666 ·60 8,476 8,476 .. 
G. 1. P. Railway 3,743 4,253 13'6 22,684 24,844 9·5 

N.-W. Railway-

I B. G .. 5,787 6,762116'8 31,844 41,115 29·1 
No G. 494 527 6· 8 1,256 1,3213 5·6 

I 

N orth-Western Railu'ay Locomotive Shops. 

306. The estimated stock of locomotives, both broad gauge and narrow 
gauge, on the North-Western Railway in 1935 total.s 2,094. This figure 
seems high and on the basis of the formula given in paragraph 205, will 
rf'Quire repair accommodation of 150 pits,-that is, nearly 50 per cent. 
more than present requirements. 

307. We have already recommended the distribution of all locomotive 
repairs between l\[oghulpura and Sukkur and we further stipulated that 
the new shop at Sukkur should provide 40 pits in the first instance, but 
bc capable of expansion to 80. The first stage,-namely the existing ,80 
pits at l\Ioghulpura and a new 40 pit shop at Sukkur will be sufficient 
for the repairs of nearly 1,700 locomotives, which is, in our opinion. more 
thRll will be required for several years to corne. 

308. In the event of the North-·W estern Railway's predictions of re
quirements in 1935 materialising, the total of 150 pits could be made up by 
extending Sukkur, but we recommend that this should be done only as, and 
when, necessity arises. 

Carriage and Wagon Shops. 

309. 'Ve have nothing further to add to the recommendations we have 
alr~ady made regarding these shops. 

310. Carriage repairs will continue to be distributed between Mogbul
pura and Sukkur and any increased accommodation that may be required 
should be provided by extending the latter. 

311. Wagon repairs will be carried out at the four centres previously 
mentioned, and as all are to be laid out so that they will be readily capable 
of expansion, it would be absurd for us to stipulate which shop ought to be 
extended to cope with future requirements. This should be done at the 
place where facilities are found to be most urgently needed or at which 
the best re~mlts are being obtained. 



55 

East Indian Railway Locomotive Shops. 

312. The estimated stock of locomotives on the East Indian Railway 
in 1935 is 1 788. For these, accommodation of 128 pits will be required 
as against tie present capacity of 94. Remod~lling of. Luc~now ~hops is 
already in progress, and the ~ew shop of 60-Plt capacIty WIll relieve ~he 
immediate shortage of locomotIve repaIr accommodatlOn on the East IndIan 
Hailway. Jamalpur remodelling scheme i~ under. co.nsideratio.n,. but. t~e 
proposals are for an erecting shop of 96 PItS. ThIS, lD ~ur opmlOn, IS.lD 
excess of requirements and should be reduced to 70, whIch together with 
Lucknow will provide a total accommodation of 130 and should be sufficient 
for requirements up to 1935. 

313. Had the remodelling at Lucknow not been so far advanced, we 
would have recommended a reduction in the size of these shops and accepted 
the proposals for more capacity at Jamalpur. 

314. As things stand, however, the only recommendation we can make 
tegarding Lucknow shops is that manufacture should be kept down as much 
as possible and that no further extensions s.hould be contemplated there. 

Remodelling of J amaip1tr Shops. 

315. Reverting to the problem to be dealt with at Jamalpur, we took 
the opportunity, when there, of examining the plans that have been got out 
for the rebuilding of these shops. We have already made it clear that we 
~onsider a very extensive remodelling unavoidable, but we are certainly not 
prepared to endorse the sweeping proposals at present under consideration. 
The plans that were put before us were for practically the complete demoli
tiou of the existing shops and their entire rebuilding, and we are decidedly 
of the opinion that no considerations could ever justify the enormous ex· 
penditure that such action would certainly entail. 

316. Some of the existing shops will, we believe, certainly have to be 
pulled down, and at the present stage we are prepared to recommend that 
this should be done in the case of the large block of very old buildings 
eOlUprising the brass foundry, wheel shop, general machine shop, boiler 
mounting and structural shop, loco. machine shop, brass finishing shop, and 
tin and copper smith shop. This site when cleared, would provide abundant 
accommodation for new erecting, tender and wheel shops, (as well as the 
smaller shops), with ample space for future extensions. 

317. Moreover, still more space could, if ever required, be made avail
able by extending this block on to the ground occupied by the old" round 
house" now being used as a stores building. This, however, we mention 
only as a possibility as we find it difficult to imagine that the present avail
able area of over 3,00,000 square feet is ever likely to prove insufficient
at any rate for many years to come. 

318. The present erecting shop is quite unsuitable for its duties but 
it would make excellent machine and fitting shops, and we recommend'th&t 
it 00 equipped for this purpose. 

319. These constitute the only radical changes that We are prepared 
to reco~end on th~ repair side of t~e works, unless possibly the question 
of extendlllg the boIler shop be consIdered. We do not believe that this 
18 l'equired at present, but in the event of it becoming so, it should be ex
te1!-ded on to th~ sit~ now occupied by the signal and interlocking shop, and 
this latter- -WhICh IS old and cramped for space--rebuilt elsewhere. The 
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plan!'; we saw showed the boiler shop extended iIi the other direction necelt
sitating the pulling down of the Loco. Superintendent's Office. This, 
in our opinion, would be quite unjustifiable, and should certainly not be 
(·ontemplated.It will, however, certainly be necessary to provide increased 
crane capacity in the existing ;;hop and this should he taken in hand 
irrespective of any extension. 

320. As regards the manufacturing side of tll(' shops, remodelling of 
this will depend on the decision that is come to regardin~ our recommenda
tions on the subject of Jamalpur Shops undertaking the manufacture of 
l>pare parts for other railways, but the repair side is at present the por
tion .of the shops that most urgently calls for remodelling and this work 
should be taken in hand without undue delay. 

Carriage and lragon Shops. 

321. The question of the carriage and wagon shops on the East Indian 
Railway calls "for no further comment than that already made under 
first term of reference. 

322. Lucknow should continue to concentratc on carriage repairs an<1 
any increased facilities for this work should be made there. 

323. As regards ·wagons, the question of whether any extensions reo 
quired should be made at LilIooah, I~ucknow or Olldal will naturally depend 
on the conditions prevailing at the time the nec('ssity for extension arises. 

Great Indian Penins1l1a Railway Locomotive Shops. 

324. The estimated stock of steam locomotives on the Great Indian 
Peninsula Railway in 1935 is 1,260. For these, on the basis of 1 pit for 
every 14 engines on the line, 90 pits will be required. In addition, it is 
allticipated that the stock of electric locomotives will be 227. The latter 
will be dealt with at Parel where 14 pits will be utilised for this purpose, 
the number of pits for steam locomotives being reduced to 40. This will 
entail provision for 50 steam engine pits elsewhere, and will be provided at 
.Jhansi. 

Remodelling of Jhansi Shops. 

325. We have examined the plans for the remodelling of the Jhansi 
loco. shops and are of the opinion that the proposals are in excess of require
ments. We agree that the new erecting, boiler and tender shops are neces
!\ary, but we are unable to liupport the proposal to extend these in order 
to make provision for nc'\"'; paint and coppersmith's shops. A large increase 
in area available for the auxiliar~' shops will be brought about as a result 
of the removal of the erecting, boiler. tender and carriage shops, and this, 
in our opinion, will bc more than sufficient for all requirements. Further, 
if our recommendations regarding .Jhansi nndertaking the manufacture of 
., spares" for other railways is g'iYen effect to, we consider the existing 

. "hops remodelled on the above lines will provide sufficient accommodation 
for the additional work that will have to be undertaken. On the other 
hand, in the event of Jhansi not being developed as a manufacturing shop, 
that portion of the carriage and wagon shop which it is proposed to utilise 
as brass and iron foundries will not he required and might be utilised 
elsewhere. 
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326. It will be seen, therefore, that the remodelled shop at Jhansi 
(which will have 50 pits) together with 40-pit accommodation l~ft at P~rel 
will be sufficient to deal with the anticipated stock of locomotlves durmg 
the next ten years. 

Carriage and Wagon Shops. 

327 The recommendations that we have already made regarding the 
remodeliing of the carriage and wagon shops on the Great Indian Penh~.
sula Railway together with our proposal for the laying down of a new 
wagon repair shop at Bhusawal are sufficient for all estimated requirements 
of coaching and goods stock up to 1935. 

Eastern Bengal Railway. 
328. The estimated stock of broad gauge locomotives on the Eastern 

Bengal Railway in '1935, is 335, and to deal with this, pit cap.acity ~or 
24 will be required. The remodelling of Kanchrapara loco. shops IS makmg 
provision for this number so that all future requirements will be met with 
there. 

329. From the drawings of the proposed remodelling shown to us, 
we are inclined to think that the new shops are needlessly large. For 
instance, the boiler shop will have an area of 1,400 square feet per erecting 
shop pit. This is excessive and should be cut down to 1,000 square feet. 
The length of the proposed shop is 480 feet so that if this were reduced 
tf, between 300 and 350 feet, ample accommodation would be provided. 
Also we fail to see the necessity for the frame park, which might, we think, 
be cut out. 

330: The new steaming shop too, is considerably bigger than necessary. 
It has two tracks so that if the length were reduced from 140' to 70', it 
would still be capable of accommodating two engines at a time which 
is ample for a shop of this size, 

331. Further, the fact must not be lost sight of that the electrification 
of the suburban lines round Calcutta may possibly be an accomplished fact 
in the space of a few years. Apart, therefore, from the points we men
tioned above, careful consideration shollid be giwn to the question of laying 
out the new shops at Kanchrapara so that they could deal, if necessary, 
with electric locomotives and multiple unit stock. 

332. As regards the metre gauge, the estimated stock of locomotives 
in 1935 is 231, and the new 15 pit shop proposed at Saidpur will be able 
to deal with all requirements of the metre gauge system. 

II> 

Carriage and 1lT agon Shops. 

, 333. The recommendations we haw already made regarding the car. 
nage and wagon shops on the Eastern Bengal Railway cover all require
ments in the near future. 

Summary. 

334. It will be seen from the foregoing that we have recommended 
considera~le ' cuts' in seve~al of the proposed schemes for enlargement 
or extenSIOn of the mechamcal workshops. The Chief Mechanical Engi
npers and ~~e~ts of the various R~ilways, responsible for the proposals 
'l\'e have crItICls~d: have not been III the advantageous position we now 
occupy of examInmg the total requirements of all the State Railways 
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together. The large savings anticipated in capital outlay are rendered 
possible largely because the 8.'lsumption of State Management of two large 
railway sys1ems has made the pooling of repair and manufacturing faci
lities a practical proposition. We have not recommended any increase in 
either man-power or machinery, except to the extent that they form an 
integral part of the modified plans of remodelling or rebuilding we have 
accepted. 



CHAPTER VII. 

Term m.-The advisability of concentrating the manufacture of spare 
parts in one or more of the larger workshops and to relieve the reo 
pair shops of all such manufacturing processes. 
335. In investigating this subject we have interpreted our term of 

reference to refer only to such spare parts as can be manufactured in 
large quantities, and not to the cwryday llIallufaduring- requirements of 
the ordinary repair shop. It is patent that the latter could not be entirely 
depleted of facilities for a certain amount of manufacture and it would 
certainly not be economical, even if practicable, to make a repair shop 
dependent on a central source of supply for petty items of manufactured 
material required for say, some special purpose. 

Two Classes of Spares. 

336. Again, those items which are required III large quantities fall 
under two distinct heads :--

(a) where the cost of l'laterial constitutes ouly a small fraction of 
the total cost of the article-as for inst~nce, injector cones; 

(b) where the cost of material constitutes the biggest proportion of 
the total cost-for example, brake blocks and fire bars, 

and it does not follow that the circumstances best suited for the economical 
production of the one are similar to the other. The first would obviously 
be most economically rcanufactured in :l locality where labour is cheap, 
whereas the second depend" more on the proximity to (and therefore 
cheapness of) raw material. 

337. These differences, however, while they affect such matters as the 
choice and number of sites required, are subsidiary to the main issue of 
the term of reference which is the advisability of concentrating the manu
facture of spare parts. As regards this, our opinion is that it certainly is 
pconomical and desirable to do so, and we haye been exercised more as to 
the site where such concl'ntration shoulrl take pInel' rather than in attempt
ing to prove its obvious henefits. 

338. Needless to say, the extraordinary advantages of Jamalpur as 
the site for a manufacturing shop make its selection an almost foregone 
conclusion; and if we considered that concentration in one shop only would 
suffice to meet the requirements of all State Railways, we would recom
mend Jamalpur for this purp08e. In our opinion, however, confining 
this work to one bi~ shop to meet the requirements of all State Railways 
would be unwise and we are therefore recommending it being undertaken 
in two shops-Jamalpur and Jhansi. 

339. In deciding Oil two shops we hll.Ye followed the argument that 
it would be unwise to create an excessive concentration of labour in any 
one locality, and in fixing on the particular two shops mentioned above, we 
have been guided by considerations of geographi(·al position for easy dis
tribution of manufactured articles, cheapness of labour, fueL etc., and 
the proximity to the sources of supply of raw material. 

340. Our first choice~Jamalpur-certainly meets all these require
ments in an almost phenomenal manner, as a glance at Tables XXVII and 
XXVIII on the next page, will show. Jhansi, although further from the 
coal and iron fields. is the next most favourable in these respects. 

59 
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341. TABLE XXVII.-Elements of Cost (Locomotive Shops). 

I Labour. 

Average 
Average monthly wage of monthly Attendance. 

wage of ; workmen. 
i Workshop. subordi· ,------

Average natt> 
Skilled 

Average labour super- dail\' 
vising Skilled. i Unskilled. and un· absence tum· 

skilled. over staff. per· 
centage. per-, 

centage. 
-·---I-~~ 

Eaa/ern Bengal Rail· Rs. Rs. I Rs. Rs. 
I way- ! 

Kanchrapara . 246 35·5 13'5 30·73 13 43 
Saidpur 273 31·1 13·6 27·58 8 12 
Dacca 330 29·5 12·9 23·9 7 14 

Erutt I,,~ian Railway-
20.6 i Jamalpur 156 13·6 18·93 8 8 

Oudh and R"hilkhand 
Bailway-
Lucknow 310 36·8 13'4 33·5 7 15 

Great Indian Peninsula 
Railway-
Parel 223 53·6 28'4 44·62 15 39 
Jhansi 164 34'0 17'8 29·15 13 17 

N ortli Weatern Railway-
18·8 i Mo.gbulpura. . 156 50·4 41·99 9 9 

Karachi. 158 57·7 23·9 47·42 4 11 
Kalka 131 44·5 22·6 I 36·48 
Rawalpindi 143 39·05 7 16 
Sukkur . 118 47·8 i 20'0 37·58 8 21 

342. TABLE XXVIII.-Elements of Cost (Locomotive Shops)-contd. 

I Location. 
Freight on 

Cost of 
Distance 

steam coal 
unit of from Workiihop. Distance from the pit's mouth I 
eleotric 

from nearest per t 'no current. 
Tatanagar. port of I 

call. I , 

'1 I 

I 
I 

~Ii'e.,. ~[ile,. Rs. A. P. Anna. 
Ea&/ern Bengal Ry.-

Kanchrapara I 191 28 3 1 0 0·83 
Saidpur I 451 288 6 15 0 1·50 

ElUt Indian Ry.-

I Jamalpur. . 275 298 1 2 0 I 0·32· 
Oudh and Rohilkh'ln l Rg.-

Lucknow I 567 616 5 12 0 1·30 
Great Indian Peninsula Ry.-

Parel 1,065 5 13 11 0 0·76 
.Jbansi 746 702 8 8 0 1·07 

North. Western R y.-
Moghulpufa. 1.154 761 11 14 0 \·16 
Karachi 1.759 .~ 15 II 0 .. 
Kalka 1,017 891 11 1 0 .. 
Rawalpindi. 1.331 900 13 5 0 .. 
Sukkur : 1.469 302 ! 14 11 0 .. 

I 
• 0·95 anna, mcluSlve of mamtenance. 
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343. Another factor that has weighed considerably with us is that 
central manufactory of spare parts could most conveniently and with least 
cost be started at shops which require in any case to be remodelled or 
altered to some considerable extent. and in this connection we have found 
additional arguments in favour of our choice. Jamalpur and Jhansi are 
both about to undergo very extensive remodelling and in neither case have 
the prop~sals passed the stage where they could not be easily modified to 
include a scheme of the nature proposed. 

Distribution of Work not Territorial. 

344. In quoting- geographical position as one of the advantages of 
thesc two places, we do not wish it to be inferred that we are recommending 

. that the distribution of mallufaetured articles from each shop will be made 
on a strictly territorial basis. This, in our opinion, would be wrong, 
necessitating. as it would. NICh shop mannfactnrin~ precisely the same 
articles for distribution to its own particular area. Further, although we 
consider that two shops are de~irable, it iii obvious that there are many 
articles which it would be advautagpous to manufacture in one shop only, 
leaving the other to concentrate on some other items for which it has special 
facilities. 

Drop-Stamps. 

345. For instance (although we do not consider it part 00 our Term 
of Reference to sar what item~ :o.hould be manufactured in any particular 
shop) we feel. and most people will agree. that such work as drop
stamping should be concentrated in one shop, as it requires a highly special
ised :lie-sinking department, which it will be uneconomical to duplicate. 
In this particular case .• Jamnlp'll' would ob\'iously be the best place for 
such work, as the important factors affE'cting economy would be cheapness 
of raw material and fuel. In other cases, howeYer. it might be equally 
advantageous to manufarture at .Jhansi. 

Cylinders. 

346. The case of cylinders likewise deserves special mention. As with 
drop-stamping, this is a hig-hly speciali~ed job r.aIling- for special pnrpose 
plant and equipment which ol1~ht ohyiously to be confined to one shop 
only. Here again, how eyer, we would repeat what we said at the outset 

• namely, tha.t the ordinary repair shops of railways will not be entirely 
depleted of manufacturinl! facilitiE'~. It would obviously be far from 
economical for a central manufacturing shop to make all cylinders of a 
non-standard class. For this and similar work, therefore, repair shops will 
haYe to retain a certain amount of machinery for manufacturing purposes. 

Standardisation. 

~47. All of the foregoing refers to metal details, both loco. and carriage. 
and before going on to discuss the possibilities of concentrating the manu
factme of other than these, we would likE' to remark on the all-import.ant 
question of standardisation. It is our decided opinion-and we cannot over
emphasisI' it-that if th(' f!dlest henefits of c('ntral manufacturing' are to 
be obtained, a whole-hparted attempt must he made by all railways to 
adopt as many standard details as po~"ible on their present stock. We 
realise that this will entail initial expense and, in many cases, call for 
fairly extensive modifications tp e~il!ting rolling stock, be-fore standard 
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part.:" can be fitted, but we nevertheless consider that in a very large number 
of cases it woruld be amply justified. It would indeed be a pity to start 
an undertaking, with such a big initial handicap as the present imperfect 
state of standardisation undoubtedly constitutes. 

Building of Coaching Stock. 

348. In addition to the class of wOl'k referred tOi up to now, we have 
assumed our Term of Reference to include the manufacture of coaching 
vehicles and on this point we are of the opinion that as good a case can be 
made for the concentration of snch work as can be made for metal details. 
There is the added advantage that, if adopted, llur recommendatiOills might 
be put into operation almost immediately-at least for standard vehicles 
and parts. 

349. In the choice of location for this work, we have been guided 
principally by the cost of labour, the size of the existing shops, and their 
efficiency. Such matters as geo/?raphical position with regard to other 
railways, etc., are comparativel~' unimportant, but the question of pro
ximity of sources of supply of material (timber, in this case) is ad' as much 
importance as in the case of metal details. In the following table are 
collected data of interest in this connection. 

350. TABLE XXIX.-Elements of Cost (Carriage and Wagon Shops). 

Labour. 

Average monthly wage of 
workmen. 

Average 
monthly 

wage of 
subordi- 1----.,-----.------

nate 
supervis
ing staff. 

Skilled 
Skilled. Unskilled. and un

skilled. 

Average 
daily 

absentee 
per

centage. 

Average 
labour 

turnover 
per

centage. 

---------- -----------------______ ' ___ ~ 
Ea8tern Bengal Ry.- R5. Rs. iRs. Rs. I 

Kanchrapara.. 250 29'7 ! 10·6 : 25'28 8 ' 39 
Saidpur 233 25·6 i 13·4 '23-81 9 ! 12 
Dacca. . 27'5 ,14.21 ' 7 ' 14 

Ea8t Indian Ry.- i I 
Lillooah . . I 132 27'0 I 20 0 ; 28·34 14 • 25 

Oudk d: Rokillchand Ry.- 128 i 
Lucknow . . 37'0 15·9 26·93 7 I' 24 

Great Indian Pellin- ' 
8ula Ry.

Jhansi . 
Matunga . 

Sor/k· Wesl€rn Ry.
Moghulpura 
Karachi. 
Kalka. 
Rawalpindi 
Sukkur • 

145 
168 

122 
204 

72 
160 
122 

22'7 
51'0 

43·7 
55·8 
43·3 

39·4 

16·3 
28·7 , 

23·3 
23·7 
19·3 . 
.. , 
21· 8 : 

26·95 
46·11 I 

I 
37·34 
43·68 
37·48 
45·51 
34·26 

14 
11 

11 
[) I 

4' 

~ j 

27 
53 

17 
10 

12 
10 
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351. TABLE XXX.-Elrmenfs of C08t (Carriagf ([lid Wlly,m Shops)

cOllfd. 

Workshops. 

EaiJtern Bengal Ry.
Kanchra para 
Saidpur 

East Indian Ry.
Lillooah 

01ldh &: &htl1clmnd Ry.-
Lucknow . 

Great Indian Peninsllla Ry.-
Jhansi .• . . 
Matunga 

N orth-Western Ry.
Moghulpura . 
Karachi 
Kalka. 
Rawalpindi 
Sukkur 

Location. 

Distance I Distance 
from from the 

Tatana· i nearest 
gar. ;port of call. 

Miles. Miles. 

191 28 
451 288 

158 . 3 

567 616 

746 ! 702 
1,063 i 5 

I 
1,154 : 761 
1,759 : 5 
1,017 , 891 
1,331 ' 900 i 
1,469 i 3,021 i 

I 

Cost of a 
Freight on unit of 

steam electric 
coal per ton. current. 

I 
I 

Rs. A. P. i Anna. 
, 

3 1 0: 0·83 
1·50 

2 1 0, 0·59 
, 

5 12 0' 1·30 

8 8 0, 1·07 
13 11 0 1·76 

11 14 0 1·16 
15 11 0 
II 1 0 
13 5 0: 
14 11 0\ 

352. In our opinion the two best sites for the concentration of coaching 
stock building are Lillooah and Kanchrapara. The latter, in our opinion, 
&hould confine itself to all four-wheeled miscellaneous vehicles, horse
boxes, motOlr vans, etc., of which it could manufacture the total require
ments of all State Railways. 

353. At Lillooah we recommend concentration of the building of as 
many of the lower class bogie vehicles for all railways as the shops there 
can possibly take. The building programme averages about 350 to 400 
lower class bogies per annum. so that Lillooah could deal with all require
ments of these for the Great Indian Peninsula Railway, Eastern Bengal 
Hailway, East Indian RaHway. together with all the Xorth-Western Rail
way requirements, except about 100 bogies per annum. 

354. We, therefore, recommend that all other carriage and wagon 
shops on State Railways (excepting Lahore, to a limited extent) be en· 
tirely relieved of lower cla~ coach-building. They should, however, con
tinue to build their own upper class "ehicles. The figures of cost in the 
accompanying table will be found to bear out our recommendations. 
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355. TABLE XXX I.-Average Cost of Construction of Coaching Vehicles 
built during 1925-26. 

Railways. 

ElUkrn Bengal Rail. 
way-
Upper Class Bogir-

Broad Gauge 
Metre Gauge 

Third Clasg-
Broad Gauge 
Metre Gauge 

Horse-box 
Motor Van 

ECJ8t In7ian Railway- I 
Upper Class. . 
Third Class. . 
Motor Van 

Oudh &: Roh''lkhand Rail-
way-
Motor Vans 

OrtPJ Indian Peninaulh 
Railway-
I Class corridor 

Compos., etc. 
I & II Class Bogie 
Third Class 
Motor Van 
Horse-box 

N.- W. Railway-
Moghulpura-

Bogie Upper 
Bogie Third 

Karachi-
Horse box. 
C. C. Truck 

• Second-hand. 
t Petty Stores. 
t In 1921-22. 

Labour. English 
Stores. 

Rs. Rs. 

4,846 32,176 
3,642 28,965 

3,031 
13,949 ! 2,500 12,431 

805 800· 
.. 

I 
10,300 29,800 ' 
5,300 16,500 
3,500 5,300 

.. 
2,953 

15,649 20,870 
13,409 18,121 
5,975 13,262 
3,065 1,240 
2,957 1,638 

5,356 45,690 
2,396 19,638 

1,600 8,561 
1,438 6,048 ; 

§ Total of English and Indian Stores. 

Indian Timber Stores. 

Rs. Rs. 

4,422 9,098 
2,561 6,251 

, 

2,409 II,900 
992 r 6,330 

2,389tl 1,842 
.. I .. 

I 
l'~i 4,600 

3,600 
300 . 1,500 

4,710§ 6,277 

5,841 II,405 
16,044 9,986 
5,852 5,762 I 
4,170 1,975 , 
2,379 2,865 ; 

2,402 13,009 
1,770 8,577 

562 
3,

473
1 551 2,966 

Standardization of Coaching Deia·ils. 

General 
Total. Charges. 

Rs. R8. 

1,844 52,386 
1,879 43,289 

984 32,273 
854 23,107 
278 .. 

.. 6,460t 

1,300 47,800 
600 26,600 
400 II,OOO 

1,181 15,121 

• 
11,998 65,763 
8,123 65,683 
3,796 34,647 
1,749 12,199 
2,060 II,899 

595 67,052 
266 32,647 

178 14,374 
160 II,163 

356. Here again, we "'ould urge the necessity for ~i:andardization. 
Lower class vehicles could and ought to be made standard for all State 
Railways; also horse-boxes, motor vans and other miscellaneous four
wheeled coaching stock. Upper class stock is somewhat different but with 
these also we recommend the standardization of as many details as possible, 
such as doors, door and intermediate pillars, "'indows, louvres, door 
shutters, etc. 

Carriage Underframes. 

357. In this connection. there is [mothe)' important aspect of the case. 
which cannot be lost sight of. \,T e hnTe reee·mmended concentration of 
the building of new coaching vchicles, but this refers to bodies only and 
not underframes. The prescnt procedure is to obtain the majority of the 
latter from outside sources and his practice is often the cause of very 



65 

seriotlS delays. In nearly every carriage shop visited, we were informed 
that the delivery of underframes by private concerns had been so erratic 
and unreliable that it had been extremely difficult, and in many cases 
impossible, to adhere to a regular building programme. 

358. Carri.age bodies cannot be stored waiting fo.r underframes ; in 
tact, there is Dot a shop in India where they can even be lifted from one 
part of the building shop to another. It stands to reaso.n, therefore, that 
unless underframes are ready to be run under the bodies as soon as they 
are built, a building shop can be very quickly brought to a standstill. 

359. Delay in the delivery of underframes is a serious handicap at 
present, in spite of the fact that in the majority of cases there is accommo
dation in excess of requirements in the building shops, but in a central 
workshop manufacturing on mass production lines, such delay would be 
disastrous. 

360. It appears to us that jf the manufacture of coaching stock bodies 
is to be carried out in a central building shop, it would at the same time 
be advantageous for railways to undertake the building of the necessary 
underframes. This course in our opinion would be the most satisfactory 
method of insuring a central shop being able to adhere to a steady pro
gramme of work. 

Mass Production of Underframes. 

361. Apart from the question of convenience, we are convinced that 
with the favourable labour rates prevailing at J amalpur, this work could 
be mOIre economically carried out there than by purchasing from outside 
sources. As in the case of body building, underframes would be manu
factured on mass production lines and all details would therefore be 
nrictly interchangeable. 

Co-ordination of Work. 

362. In considering the co-ordination of the work of maintenance and 
repairs as carried out at the several workshops, we have recommended that 
such work as has to be done on the spot be conducted as hitherto. With the 
progress of standardization, increasing amounts of work can be undertaken 
at places advantageously located with respect to labour, proximity to 
t·aw materials and markets, etc., where the economies of mass production 
could be fully realised. In the foregoing paragraphs, we have conse
quently considered the most adyantageous distribution of work, such as 
is inherently susceptible of distribution and we have recommended the 
concentration of certain kinds thereof at J amalpur, Kanchrapara and 
Lillooah. We have had these proposals in mind in making our detailed 
recommendations with respect to Terms I and II and to this extent our 
recommendations are therefore interdependent. ' 

Costing of Repetit~·on 1V ork. 

363. We consider it of the great.est importance that, wherever the 
manufacture of spare parts and components of spare parts, or the con
struction of rolling stock, is carried out, the system of accounts should be 
so modified as to clearly bring out in fullest detail the expenditure that 
is being incurred per unit turned out. "\Ye have recommended elsewhere 
the need fOir revising the existing system of workshop accounts, and we 
wish to emphasise here the importance of being in a position to compare on 
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the one hand the actual cost of productioo of items that are being manu
factured on a comparatively large scale with quota.tions that it may be 
possible tQ obtain from outside firms eithel' in India o,r abroad and on the 
other hand, to keep a watch on the economies effected by the installation 
of expensive labour-saving machinery, The cost accounts that have to 
be maintained for repetition work are by nature comparatiVf~ly simple and 
the difficulties experienced in accurate cost keeping for repair operations 
will not arise, 



CHAPTER VIII. 

Term IV.-The a.lternative of esta.blishing an eitirely independent work 
shop wherein manufacturing work could be standardised and, if 
necessary, such maintenance work performed as other workshops 
may be unable to underta~e. Cons~deration to be given. to the 
question of the site or locality most likely to lead to econODllC manu
facturing costs and expeditious output. 

Term V.-The question of increased utilisation of Indian products in rail
way workshops. 

364. \Ve haye already declared ourselws in favour of concentrating the 
work of manufacture in existing workshops. The reasons for our preference 
are many and important. 

365. Each railway workshop is already equipped for carrying out the 
manufacture of mo:'t of such spare parts as are needed by it. Concentra
tion of manufacture can follow only on the heels of standardisation, and 
standardisation, ho'.\-eY€r desira ble. takes time to bring about. During this 
period of transition, and 'Ye hesitate to gness what this may be, the bulk of 
the work of manufacture will have to be done as heretofore. 

366. Further. raihyay repair shops now haw the advantage of being 
able to shift from ' repairs' to ' manufacture' and vice versa as fluctua
tions in the volume of work demand such manipulation. In a sense, the 
manufacture of spare parts is now a bye-product of the chief work of 
repairs and this is partly responsible for the favourable comparison which 
railway rates of manufacture (of other than articles of general commerce) 
ordinarily bear to those whieh engineering firms can quote. To centralise 
manufacture at a spot 'where repair work is not also carried out is there
fore to forego the advantages that exist in being able to turn the same equip
ment to either work. 

367. Granted that the volume of t.he work of manufacture of spare 
parts is sufficiently great to justify an entirE' workshop being devoted to 
it, it is not yery clear what particular advantages are to be found in making 
it an entirely , independent' workshop. COf,"t accounting on proper com
mercial lines, up-to-date methods of production and the obsenance of busi
ness prillciples in the matter of administrative control are not ipso fado 
divorced from a workshop which is not I'ntirely , independent '. We have 
no hesitation under the circum~t,ances to consider it both wiser and more 
economical to have recourse to the progressively increasing concentration 
d manufacturin~ work in existing workshops than to bring into existence 
a new crntral manufacturing- workshop with new buildings, plant, 
and equipment. The great distances in India also constitute an important 
objection to over-centralisation of supplies, which it will be difficult to over
look and we do not therefore favour the alternative suggested in this term 
of reference. 

368. Should the increase in the number of items of rolling stock on 
which special purpose machines and equipment can advantageously be 
employed on mass Droduction principles assume such proportions at tbe 
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places we have recommended as to Justify the latter being run as ' entirely 
independent' workshops, the que~tion could then be reconsidered. In the 
meantime the period of transition would be covered without. an experiment 
bound to be initially very expensive having been undertaken, and no 
advantages that may prima facie be claimed for an entirely independent 
workshop would have been sacrificed. 

TERM Y.-The question of incrcased utilisation of Indian products in 1'ail
way workshops. 

369. We find that the bulk of the raw materials used in mechanical 
workshops on Indian State Railways is being purchased locally according 
to the policy enunciated by the Government of India, Department of Indus
tries and Labour, in their resolution No. ::3.-217, dated the 6th May 1924. 
This policy aims at the encouragement of the industries of the country with
out sacrificing economy, and the main feature of these rules consists in the 
assertion of a definite preference for stores produced and manufactured 
wholly or partly in India. We understand that the spirit of these rules is 
being loyally observed. 

370. Most of tbe materials that are being imported are spare parts of 
rolling stock such as cannot be manufactured in India, e.g., wheels, tyre:;, 
tubes, etc. We would point out that it would be possible to manufacture 
a larger portion of such of the requirements of State Railways in the direc· 
tion of special stcels and steel products as are not being manufactured by 
local firms, if the steel plants at Jamalpur and the Ordnance Factories in 
India were called upon to undertake this ,,"ork. We recommend that the 
requirements of State Railways, both in the ,ray of special steels and special 
steel sections be met from these :;ourees, as it is difficult to ohtain supplies 
of such articles from manufacturing firms, owing to the comparatively small 
orders that could be placed. We haw advocated the building in India of 
all carriage underframes and this would also bring out greater utilisation 
than at present of Indian products and labour. 

371. The establishment of the Indian Stores Department is the direct 
outcome of the revision of the Stores Purchase Rules and the desire of the 
Government of India to pursue a definite policy with respect to the encour
agement of Indian industries. The Chief Controller of Stores is supplied 
with copies of purchases made by the State Railways either locally or abroad 
and watches the interests of the local manufacturers. \Ve would suggest 
in addition, his being invited to bring to the notice of Railway Administra
tions from time to time all cases where the increased utilisation of Indian 
products, is rendered possible cither by new sources of supply of raw pn
duch; being tapped or h~y new industries being started in the country. 



CHAPTER IX. 

Term VI.-Whether the manufa.cture of spa.re parts is done at rates 
which shew fa.vourable compa.rison with the rates at which they could 
be obtained from outside agencies. 
372. \Ve consider this the most difficult amongst our terms of reference, 

as the issues involved are of sueh a nature as would affect State policy 
with regard to pri\·ate engineering enterprise. We have consequently 
devoted our best care and attention towards a careful and impartial exami
nation of the question. 

" Repairs" and" Manufacture ". 

373. Every State Raihvay workshop is engaged to an extent, which 
we indicate below, paras. 376 and 377 on work of a ' manufacturing' nature 
as distinguished from purely repair work. This' manufacture' is essen
tially that of loeomotiye component parts, spares of component parts and 
carriage and wagon fittings. Since these have yet to be fully standardised 
and the existing standards themselves have not been worked to fixed 
tolerances, under a propcr g-Cluging system, the 'manufacture' work 
abovc referred to has been lar;rely dcpendent on the' repair' work in 
hand. Very little of this manLlfacturin~ work can by the nature of things, 
(as they exist at prf'SCllt), he Ulldcrtaken with convenience by outside 
engineering firms in India and in fad has never been so undertaken. 
The manufacture of ' spare parts' has, therefore, been generally conduct
ed entirely in railway workshops, a!1d few orders having been placed on 
outside agencies, it is founel impo:-;sihle to ::scertain the rates which outside 
firms in India "'oul(1 charge for such work if placed with them. 

Costs Not Directly Comparable. 

3i4. Except in the workshops at Parel and Jamalpur, no attempt hILS 
heen made at costing- individual items of manufactUre. A Imlk rate has 
nIl along been cOll';i<1er('d satisfactory and has alone been worked out. Con
seqnently. c\'('n if the ral('s of ontside engineering firms for specific items 
were availahle, it "'ould be impossible to compare the railway rates with 
outside rates except "'itll respect to such items as ha\'e been manufactured 
at Parel and ,J amalpur. Nor are the J amalpur and Parel rates directly 
comparahle with olltside rates. in as much as the expenditure on superior 
supervision, depreciation of workshop plant, buildings, etc., has not entered 
into railway costs. 

MagnitUde of Manufactllr~. 

375. Apart altorrether from the question of comparative rates, the bulk 
of the manufacture tl1;lt is heing carried on in locomotive workshops, in so 
far as it appertnins to the manufacture of component parts of locomotivt'J! 
and of spares of suc·h component parts, is of such a nature that it has to be 
cllrried Gut b~' railwaYli in their O\\"n ,,·orbliops. An id('a of the magnitUde 
of the work that is ])('ing done in railway workshops can be obtained from 
the following figures whi('h show that the yalne of the annual outturn of 
rough I!astings anel forgings in tlH' (';)s(' of the locomotive shops and of 
plallks and scantlings in addition. in the case of the carriage and wagon 
shops, aggregates t(1 1lI0r(' than ~ C'!) !'es and 27 lakhs. 
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376. TABLE XXXII.-Annual Outturn of Manufactttre. (LocomotitJe 
ShOp8) . 0 mitting 000. 

Railways. Labour. Stores. Total. 

Rs. Rs. R~. 
Eastern Bengal -

Kanchrapara 187 755 94-2 
Saidpur 14 81l 100 

Ea,;t Indian-
Jamalpur 724 5:J20 6044-

Oudh and Rohilkhand-
Lucknow 12:l 387 510 

Great Indian PeninsuJa-
Parel 637 2568 3205 
JhanRi 340 1361 170l 

North-We~tem-
Moghulpura 3RI Hill 1872 
Rawalpindi 7,'j :;18 293 
Sukkur. 98 199 297 
Karae-hi 7-! 162 2:J6 

Grand Total 26:J:l 12;';67 1.';200 

377. TABLE XXXnI.-Annual Outtlll'rt of Manllfacture. (Carriage 
and Wagon Shops.) Omitting 000. 

, 

Railways. Labour. Stores. Total. 

-.-
Rs. Rs. RI!. 

FAIStern Bengal-
596 Kanchrapara . · · 57 539 

7 72 79 
Ea8t Indian-

Lillooah · · 325 1227 1552 
Oudh and Rohilkhand-

Lucknow · · · 39 226 265 
Great Indian Peninsula-

JhanRi · · 14 401 415 
Matunga · · · 359 20Il 2370 

North-Western-
Moghulpura · · 254 1774 2028 
Rawalpindi · 1 55 56 · Sukkur . · 5 49 54 · Karachi . · · 18 100 Il8 

Grand To\a.l 1079 6454 7533 



D~lays in Supplies by Outside Ji'irms. 

37B. It is our considered opinion that, even if private enterprise were 
capable of raising sufficient capital to accomplish the feat of supplying 
railway requirements, delays in supply would be inevitable and would 
militate against the expeditions repair of rolling stock, llnless stocks out 
of all proportion to the work on hand, "'ere maintained on each railway. 
Considering the immense disadvantages of the railways being dependent 

. for such supplies on outside agencies-and the failure of firms to make 
deliveries to time has not been uncommon-we have little hesitation in 
recommending that the manufacturt' of spare parts be condu0ted by 
the State as heretofore, or conct'ntratcel in olle or more of the larger work
shops. In this we are snpported hy the general practice on other rail
ways of the worlel, including those which are more favourably situated as 
regards proximity to a competitive market for such spares. In 
Annexure XX will ~ found lists of such articles as have been purchased 
from local firms by the State Railways; a cursory examination of these 
lists will suffice to show how few their number is and how (comparatively) 
trivial their importance. The corrrspondin~ lists of articles manufaetured 
in the shops run into many thousands of items. 

Present JIethods of JlulIlIfactlire l·neconoml~cal. 

379. Subject to the aboYe general remarks. we wish to make the follow
ing observatiOl!s. \Ve are convinc('d that the methods of manufacture 
now prevailing in State RailwflY \mr!,shops (except Parel) are not suffi
ciently up-to-date, being improperly organised ; and that they are sus
ceptible of Yery considerable improH'ment which "'ould be reflected in 
a lowering of costs and rates. The only workshop in which any a,ttention 
has been paid to the plannin~ of production work and to the organisation 
of a regular scheme of outturn is Pare!. and we are pleased to record our 
satisfaction with the results achieYed. Despite Ies.,> efficient methods of 
production, the rates of articles manufactured at .J amalpur compare very 
favourably with those of Parel o\ying to the excellence of the location of 
the former both with respect to cheap labour and fuel. \Ve feel confident 
that, in equally advantageously located modern "'orkshops suitably equip
ped for the manufacture of components of rolling stock and the spares 
thereof and run on proper commercial lines ,,,ith the aid of suitable costing 
systems, the rates will be so low as to defy all competition from any source 
whatsoever. We may quote two instances where we have been in a posi
tion to work out the correct costs of certain material manufactured in 
railway workshops and compare them ,,,ith the quotations of outside firms. 

Costs of Points and Crossings. 

380. The first is with respcct to perm:mf'nt-way materials. The North
Western Railway recently im'ited tcndrrs for certain quanti tics of points 
and crossings. The cheapest among the tenders rcceiyed from local 
engineering firms was so much highC'r than the cost of mannfacture of 
similar crossilli!s made in thp .Jamalplll' shops that thr matter appeared to 
demand investigation; and inYcstigati0n led to the work not being given 
to outside firms but being undprtaken at .Jamalpur. We have carefully 
examined the cost figures in this connection and find that after making 
an allowance for all items of oncost, the railway rates are cheaper than 
tholle quoted by the lowest tenderer by 11.B to 34.2 per cent. 
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381. TABLE XXXIV.-Ratcs for Points ana Crossings. 

I 
Cro3sing Point.~ 12' Points 1&' Crossings Poinh 12' 

- I in 12, 90 90 los. 90 los. 1 in 8p5 75 Ibs. Remarks. 
Ibs. F. F. F.F. F.F. F.I<'. F.F. 

------;-----.--.----.----.--.- ----.--.--- - .... ---.-...---,--. ------.---.--. ---.-----. ---0---.... 

Rs. Rs. Us. Rs. Ra. 

1. Tender I 228 265 250 200 245 Rates f. o. r. 
Howrah per set. 

2. Tender II 294 284 248 240 260 Rates f. o. r. 
Calcutta per set. 

3. Cost to the East Indi"n 187 190 177 137 178 Rates f. o. r. 
Railway, inclusive of all Jamalpuro per 
indirect charges except Bct. 
those of superior SUPPITi-

sion and interest cn ouild· 
ings and plant. 

wit 4. Ditto inclllrl· 224 231 218 220 F. o. r. Jama\pur 
ing all indirect charges per set. 
and 10 % profit. 

, 

5. Ditto inclurl· 204 213 198 149 200 Ditto. 
ing all indirect charges 
but excluding profit. 

6. Percentage, lowest quota. 1l·8% 24·4% 
tion by private firm is 
higher than comparable 
quotation by Railway 

26·3% 34·2% 22'5% 

workshop. 

o Jamalpur is about 300 miles nearer the phce of destination. 

382. 'Ve haye not been asked to make any recommendations with 
respect to the mallufacture of articles other than spare parts of rolling 
stock. 'Ve haye been led to quote this instance and the next largely because, 
as we haye mentioned before, there are few instances of importance where 
spare parts of rolling stock manufactured in railway workshops ha;ve at 
the same time been pnrchased from local firms. In the manufacture of 
points and crossings, from a rrady supply of rails and plates, a railway 
'workshop has no natural adyantage oyer a priYate engineering workshop, 
and the instance quoted ahoY(' is proof that railway rates should and 
would compare fayourably with outside rates. 'Vhere the utilisation of 
scrap is an important factor in the elements of cost (as it is in the manu
facture of sparc parts of rolling stock) the railway workshop is obviously 
at an adyantag-c for raw-ma1erial and is in a position to produce cheaper 
than other workshops. 

Cost of Rolled Steel. 

383. The mannfaetnre of rolled steel sections at .Jamalpur affords an 
example of this nature that al-;o conyeniently allows of comparison with 
outside costs. .Tamnlpur is nnique in being the only railway workshop in 
India to C!ll'rY out the manufacture of roned steel sections. We had been 
told that the' cost of manufactl1re of rolled steel at .Tamalpur was very 
low and that th(' l'ailwa~' \I'as saying snbstantial sums by largely manu
facturing- its myn requirrments aneI keeping clown purchases from outside 
sources to a minimum. It appeared to us that this claim was far-fetched, 
as the II.verai!e daily out-put of steel sections was less than sixteen tons 
and the whole equipment of furnaces, producers and rolling mills was 
found, on inspection, to be of a type far from modern. W P consequently 



-.) 
t·, 

instituted an examination of the cost fig-ures oyer a period of SiX months 
and the results of this examination are giyen below. 

Rating of Scrap. 

384. Annexurc XVI afrords full details of the raw-materials used and 
the expenditure incurred in the manufad nrc of steels in the open hearth 
basic furnaces at Jamalpnr. It 'rill be noticed that a quantity of low
priced scrap i:; u:-;ed in making up the charge and tha.t the saying in 
• pig' thus brou!!;lt about is l'espom:i1J1e for a reduction in co:-;ts that is 
not negligible. \Ve fonml that the :-erap was being yalued at schedule 
1':1tes which haye remained practically unchanged during the last twenty 
Ycars. A :icrutillY of the rates ,,-liieh scrap ha,; fetched in recent auction 
~ales showed that "tIlE' market yaille inlS hig-her than that charged to manu
faeture anel we have adopted tile hig:hcl" 'ratcs in arriying at the cost of 
scrap to be debited to manufadure. Anncxure XIX shows the schedule 
aJld auction rates for the more important items of scrap. 

Rating of Labour. 

385. Labourers employed ill the shops contribute to the Raihyay 
Proyident FUlld Institution amI are entitled to a bonus and retiring 
gratuity under certain conditions. The tlwi'ges OIl account of the above 
ought to be incllldcd abo in the prime co:-;t of manufacture. A-;suming 
that the railway pays the bonus. g'l'ilt uity, etc., in ewry case, we haye added 
10 per cent. on the direct labour employed to the charges of smelting, 
thereby increasing the prime cost of 11l1mnfactlll"e of molten steel from 
Rs. 74-6-0 per ton to Rs. 83-0-8 per ton as shc)\\'n below. 

386. TABLE XXXV.-Prilllc co:;t of Moltcn Steel. 

1. Output of molten steel in six months (vide 
Annexure XVI) .. 3,49-1 tOilS. 

2. Prime cost of above (vide Annexure XVI) 

3. Add undercharge for scrap-

the steel mill being debited at lower rates for 
f3crap than it should have been (as per An
nexure XIX) and allowing for 126 tons of 

Rs. 

scrap credited to manufacture-- .. .. TIs. 

4. Add 10% on direct labour to covcr char~cs for 
provident fund bonus and gratuity, not includ-
ed in prime cost " Rs. 

5. Prime cost as it should be 

6. Hence prime cost of molten steel 
Rs. 

Rs. 

2,50,882 

24.860 

5,411 

2,90,153 

83--0-8 per ton. 

387. Annexure XVII affords an anal~-sis of the expenditure incurred 
in casting molten steel into ingots and takes account of the expenditure 
on crucibles and moulds al~d the .h.andling of the molten metal and ingots. 
We have to allow for certam acl(litlOnal charges, whereby the prime cost of 
ingots is forced up from an awrage of Rs. 87-11-5 per ton to that of 

Rs. 95-8-8 per ton, as shown below. 



388. TABLE XXXVI.-Prime Cost of Ingot Steel. 

1. Output of ingot steel in six months (viM An· 
nexure XVII) . . 3,250 tons. 

2. Prime cost of above (vide Annexure XVII) Rs. 

3. Add undercharge (vide Annexure ~XVII) for 
molten metal :---{)harged for 3,250 tons, 
Rs. 2,41,222, should have been charged, at 
Rs. 83·0-8 per ton Rs. 2,69,885 .. Rs. 

4. Add 10% on total direct labour (of Rs. 6,124) to 
cover provident fund bonus and gratuity not 

~,81,231 

28,663 

included in prime cost .. Rs. 613 

5. Prime cost as it should be .. Rs. 3,10,507 

6. Hence prime cost of ingot .. Rs. 95-8-8 per ton. 

Holiday Wages. 

389. The next operation is the rolling of ingots into sections and the 
expenditure incurred thereon is ~hown in Annexure XVIII. We wish 
to point out here that the scheduled rates of Rs. 95 and Rs. 90 per ton 
adopted in charging ingots to the Holling 1I1ill have prevented the addi
tion of a greater undercharge to the prime cost of manufacture than 
would haye othenyise been the case. Despite this, however, the average 
prime cost of steel bar has been forced up from Rs. 7·6·9 per cwt. to 
Rs. 7·10-1 per cwt., as ,,-ill be seen below. During the period under review, 
the Steel Plant and TIolling ::'IEll closed dmm for the Durga Puja holidays 
with consequent decrease in pJ'oduction and increase in labour costs (owing 
to the workmen being eligible for pay without work during these holidays). 
The prime cost of production of steel bar of Rs. 7·10·1 per cwt. thus errs, 
if at all, on the high side. 

390_ TABLE XXXVII.-Pl'ime Cost of Steel Sections. 

1. Output of steel sections in six months (Anne-
xure XVIII) 2,458 tons. 

2. Prime cost (Annexure XVIII) Rs. 

3. Add undercharge for ingot steel (charged for 
3,076 tons Rs. 2,82,802, should be a.t Rs. 
95·8-8 per ton, &_ 2.93,8861 . • Rs. 

4. Add 10% 011 direct labour (Rs. 29,531) to cover 
provident fund bonus a.nd retiring gratuity 
not included in prime cost Rs. 

5. Prime cost, as it should be .. Rs. 

3,61,135 

1l,084 

2,953 

3,75,172 

6. Hence prime cost .. Rs. 152-10-2 per ton, i.t., 

Rs. 7-10-1 per cwt. 

391. The prime cost of manufacture haying thus been arrived at it 
is necessary to work out the total oncost to ascertain the actual cost of 
production_ The charges on account of direct and indirect supervision, 
not included in costs. are as shown below. 
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392. TABLE XXXVIII.-Supervision Oncost. 

1. Pay of fiteel Plant and Rolling Mill Foremen 
for six monthg .. Re. 8,400 

Add 25~0 of abov(' to eowr leave, provident fund. 
plISSagI', etf'. Re. 2,100 

2. Sha,re of supt'rior, supervising, accounts and 
clerical e~tabli8hment. 

[Average monthly cost over whole worksbop at 
.Jnmalpur~Rs. 26,000. 

A,l-! 2.')% to cover provident fund, gratuity, etc.
Rs. 6,i500-total monthly cost Re' 32,500 

Share allocatable monthly to the steel foundry 
and roIling mill on the basis of labour em
ployed, P.ri. (700 to 12,0001-Re. 1,900] 

Hence for six months 

Total SIIpt'r\'ision oncost 

Re. 

R!!. 

11,400 

21,900 

393. The other items of oncost are of interest and depreciation on 
buildings, plant and machinery. The present value of these assets is only 
a small fraction of the book-yalue. \Ve have also charged interest at the 
rate of 5 per cent. although only 3t per cent. is being actually paid on most 
of the capital at charge. 

394. TABLE XXXIX.-Intl?r:cst and Depreciation on Buildings. 

Book-value of Steel Plant Rs. 1,11,500 

Book-value of rolling mill RH. 1,28.250 

Total R~. 2,39.750 

Interest at 50 ~ and Depreciation at 2~~ on total 
cost for one year :-Rf" 16,783 i.e., for six 
months Rs. 8,392 

395. TABLE XL.-Interest alld Depreci{]fion on Plant and Machinery. 
Book-value of Steel Plant 
Book-\'aJllc of R0lling Mill 

Total 

Rs. 
Rs. 

Rs. 

5,52.583 
2.51,736 

8,04,319 

fnt.erest ut 5~o and Df'preciation at 5% on total 
cost .. Rs. 80,432 

Ditto for six months . _ R~. 40,216 

:~!l6. The total oncost on 2-158 tons of steel sections is thus Rs. 70,508 
or Rs. 1-7-0 per C\\-t. The cost of production is therefore Rs. 7-10-1 plus 
Re. 1-7-0=Rs. 9-1-1 per cwt. 

The Cost of Production of Steel. 

397. The cost of production of steel sections to British Engineering 
Standards Association specification is thus about 25 per cent. higher than 
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the rate of Rs. 7 per cwt., which the Railway has been considering as its 
cost of production. The basic selling price for Tata's steel sections is 
Rs. 9 per cwt. and quotations for similar steel sections in the Calcutta 
market during December 1925, was also Rs. 9 per cwt., f. o. r. Calcutta. 
The cost f. o. r. Jamalpur will be higher by about Rs. 0-3-0 per cwt., i.e., 
the average market quotation f. o. r. Jamalpur would be about Rs. 9-3-0 
per cwt. or just a little more than the cost of production at J amalpur. It 
is evident, therefore, that, despite the 'i'Cl'y low and uneconomical output, 
the manufacture of rolled steel sections is being conducted at Jamalpur 
within the margin of economic production. 

Oncost of Railway Workshops. 
398. One of the principal shortcomings of the existing ~'stem of cost 

accounts is that, as it is worked at present, any additional expenditure 
incurred in providing more economical plant and machinery and the cost 
of better supervision is not caught up automatically in costs and reflected 
in the rates of production. This has made it extremely difficult to compare 
c09ts readily even as between Railway Workshops. The addition of an 
arbitrary percentage of 'indirect charges' common for aU railways, serves 
and is meant merely to serve as a safeguard against any loss accruing to 
the state, when work is done for private parties and outside firmg and 
has to be-paid for by them, but fails to allow of the rates of two different 
railway workshops being compared. These and other sueh problems must 
be tackled without dela~', if cost figures are to be of real assimance in 
effecting comparisons, first as between railways themseh'es and next. as 
between them and outside firms. Weare, howcYH, of the ~onviction that 
the percentage of oncost, which railway workshops have to charge (were 
a complete commercial system of cost-keeping- installed) would ordinarily be 
less than that whieh an~' private engineering firm will have to charge. 
Thif; important point was raised 1I0t long' aQ'o, in connection wi1 h an Engli-;h 
Raih,ay and the late Lord Airedale, well-known as a pionerr of private 
industrial rl1terprise, submittc-d it to a close scrutiny on behalf of private 
lIIanufa(·t lIrers and admitted that the overhead charges of a private con
cern bore much more heavily on costs, than that of a railway workshop. One 
of the biggest engineering firms in India has to 11rovide for a normal oncost 
of about ~OO per cent. on lahnnr, and this confirms what "oe haY(' 8tatl l 1 

above, as this percentage is nearly double what in our experil'nce, has 
normally to be allowed for, in any workshop on an English Railwa:·. 
Figures for Indian Railways have been workl'd ont and will be found at 
paras. 181 and 18~. 

Other Elements of ro~t. 

399. Further, having regard to the comparative ~e':t!'ity of tenure 
which labour enjoys in State Raihvay 'Workshops and the elimination of 
the middleman (Labour Contractor and Managing Agent) it is our opinion 
that the rates for labour and material private firms hayc to pay, should of 
neeessit:· be higher than those a railway has to pay. Assuming equal 
efficiency of organisation and control on either side, all the elementfo,l of 
cost, such as labour, materials and oncost have necessarily a tendency to 
be lower in a Railway Workshop than in a private workshop. Private firms 
have ordinarily to provide a margin of 10 per cent. over and above their 
actual costs in thl' shape of profit, while it would be perfectly just if the 
State included interest alone a!'l an element of cost. These are considera
tions which would obviousl! bl;l t&ken into full account in determining the 
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poliey of the State; We only wish to emphasise here that, with respect 
to such components of locomotives and spare parts of carriages and wagolli 
that have till now been manufactured almost entirely in railway work
shops in India (and not locally purchafled), and on the regular and ex
peditious supply of which depends the efficiency of railway transportation 
for which the Railway Board is respomible, the arguments advanced 
aboYe, ought to carry more "'eight than when the manufacture of other 
articles is being considered. 

C onclllsions. 

400. Briefly then, our opinion is :-

(1) that the rates at which spare parts of rolling stock are being 
manufactured in railway workshops do bear favourable com
parison with the rates which outside agencies could or would 
charge, 

(2) that nevertheless such manufacture is not being carried on as 
efficiently and economically as it could be, owing either to 
lack of organisation and co-ordination or lack of suitable 
plant, and 

(:3) that with the concentration of the manufacturing work, in such 
existing ~hops as are advantageously situated with respect to 
cheap labour. flH'1 and suitable equipment, on the lines we haye 
recommended, great economies could· be achieved. 



OHAPTER X. 

RElcohimendatlons on POInts of Importance germane to the Terms of 
Reference. 

Repairs at Running Sheds. 

401. As already noted, we took the opportunity while on tour, of 
inspecting four or five of the IJl"incipal running sheds. Om' time, how
ever, was very limited, and the few running sheds visited were hardly 
sufficient to give us a very comprehensive idea of the work being done 
in them. \Ve saw sufficient, however, to cOllvince us that they are not 
confining themselves to running repairs ollly. • 

402. Running sheds are not intended for other than wry light repairs, 
and although they may claim to be able to do fairly heavy work on an 
engine and turn it back into traffic sooner than if the engine had been 
sent to shops, it stands to reason that the work done in sheds must neces
sarily be more expensive than work done in properly equipped workshops. 

403. In our opinion, the temptation to carry out fairly heavy shed 
repairs has been incrcased by the practice of allowing sheds to accumulate 
too much machinery with the result that many of them have developed 
into miniature workshops. 

404. 'We, therefore, recommend that steps be taken to put strict 
limits on the work sheds are allowed to undertake, and in our opinion, tht 
best way to ensure that these will be observed is to transfer away from 
sheds all machinery not absolutely lIecessary to carr~' out purely running 
r~pairs. 

Cranes, 
405. It was our opllllOn after going round State Railway shops, both 

loco. and carriage, that not enough foresight had been shown in the past 
ill providing adequate crane capacity for anticipated increase in the size 
and weight of rolling stock. In many 9hops this has resulted in Railway 
Administrations now being faced with the necessity of expending very 
considerable sums of money on the strengthening of columns and girders 
in order to enable heavier cranes being iJL<;talled. In all new buildings 
alld remodelling, therefme, we recommend that the possibility of bigger 
cranes being- required in the future should not be loot sight of. 

406. A further point in this connection to which attention should be 
puid is the desirability of cranes spanning three tracks wherever possible. 
This of course is already the case in loco. shops where the erecting shop has 
longitudinal pits, but in the carriage and wagon repair shops we were struck 
by the fact that failure to allow a third clear road between the working 
tracks, for the purpose of bringing and taking away material, was one of 
the most fruitful eauses of cOJ1~estion. This was particularly noticeable 
in the wagon repair shops and it is for these that we specially recommend 
cranes spanning three tracks. 

Planning, Production and Metallurgical Departments. 

407. It will have been noticed that in nearly every loco. and carriage 
shop visited by us, we had occasion to refer to the introduction of Pro-
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gress, Planning and Production Departments and we do not think we have 
left any doubt as to the urgency we attach to our recommendations on these 
points. 

408. In again emphasising them, however, we would like to add our 
views regarding the equally important questions of inspection and gauging. 
With very few exceptions, these are not being given the attention they need, 
and we cannot too strongly urge the necessity for doing so without delay. 

409. As regards inspection, this in our opinion should be extended to 
include inspection of materials as well as finished work. To undertake 
this calls for adequate testing plant, both physical and metallurgical. The 
Great Indian Penimlllia Railway and the East Indian Railway already 
have Metallurgical Departments, but the other two railways are dependent 
on the Government Test House for work of this nature. In the case of the 
Eastern Bengal Railway, this is probably not inconycnient, and we do not 
recommend allY change in the existing procedure there. On the XOlih
\Vestern Railway, however, matters are different. Lahore is too far away 
from any Government Test House to allow of such being used regularly or 
satisfactorily. In ~loghulpura shops there is already the nucleus of a 
testing plant which could be extended ami brought up to date, but in 
addition we recommend the introduction of a )letaUurgical Department 
under the charge of a qualified Chemist and }letallurgist. If this is accept
ed, the Great Indian Peninsula Railway could, we believe, assist in its 
initiation as they already have two qualified chemists working at Parel. 

Economic life of Locomotive Boilers. 

410. We haw previously referred to the question of repairs being 
carried out on boilers that had in our opinion greatly exceeded their useful 
life. Thet'e is no doubt that the life of a boiler can be prolonged more or 
less indefinitely but there is no less doubt that to do so is contrary to all 
interest9 of economy or efficiency. Thc question therefore resolves itself 
into one of fixing what is the economic life of a boilrr, or in other word'l, 
after what time it ceases to be worth repairing. 

411. To do this, the boiler cannot be treated entirely on its own merits 
but must be com;idered in relation to the whole locomotive. A locomotive 
can also be ,repaired almost indefinitely, but it differs from a boiler in that 
it reaches a state of obsolescence of type aftrr a more or less definite num
ber of years. Experience has shown that altering- conditions of traffic, 
permanent-way, loading, etc., almost invariably render a locomotive obsolete 
I!fter 30 to 35 years. 

412. If a boilet' could be run for a like period without requiring ex
ces.<;ive repairs, it would ohvionsly be P' ·nwnipnt t.o scrap both boiler and 
locomotive simultaneously, but this is not a practical proposition and 
need not be considered. 

413. ~o reliable figures seplU to be available on Indian Railwavs of 
cornparatiYe cost of upkeep of a boiler during', say, the first ten ye;rs as 
compared with subsequent years, but the general experience in India 
certainly confirms the re~mlts of experiment!-l eonductt'd in Europe and 
America which all go to show that cost of repairs to a boiler during the 
second ten years of its life rapidly rises to a figure which is out of all pro
portion to the original cost of the hoiler. 

414. All other things being equal, therefore, it would obviously be 
convenient to fix the economic life of a boiler at a figure that would allow 



of a lo~omotive ontliving two boilers-in other words to accept a figure of 
approxImately 16 to 18 years, and that this figure is a fail' estimate of the 
economic life of a boiler has been proved by experiments on many railways 
both at Home and abroad. . 

415. 'Ve therefore recommend that the accepted life of a locomotive 
boiler be reduced from 2;) to 17 years. 

Piece-work and Bonus Systems. 

416. Piece-work is being carried out on three of the State Railways, 
the Eastern Bengal, the East Indian and the ~orth-Wcstern. 

417. On the East ern Be IIgaf Rail (m!) there is both a straight piece
work system and a Rowan bonus system. .A very large number of opera
tions and processes have been carefully timed. the daily wages rate for 
each arrived at on the basis of ideal outturn, a percentage (usually 33 p. c.) 
allowed in the shape of a bonus or profit and the piece-work rat!' in money 
worked out. The daily "-ages of ,rorkmen are assured and the profits 
that accrue on t]1(> basis of the pil'(~e-\\-ork rates arc IHlicl the month follow
ing that in which the work has been done. Losses are deducted from the 
profits of succeeding months. 

418. The Rowan bonus system has come into operation on the Eastern 
Bengal Railway only very recentl.,,- Careful attention has been paid to 
the accurate timing of each individual process. The rates for each 
operation are fixed on the basis of time and the bOllus made by the indio 
vidual, which depends on the time saved, is distributed between him and 
the railway in proportion that the time sayed bears to the time allowed. 
An extension of this system is in contemplation. 

419. On the East Il1dian Railway a large amount of work is done Oll 

the strajght piece-work system, the men being paid on the basis ot 
outturn. The rates are money rates and have been carefully fixed. 
These are being continually checked and reviewed as new machinery is 
installed. There is a good system of inspection and the check on outturn is 
satisfactory, most of the materials passing directly into stores. 'Ve consider 
that the piece-work system on the East Indian Railway has been success
ful in cutting down labour costs. 

420. On the },'orth-Western Rail/cay, the shops at ~loghulpura ,york 
to a large extent on a bonus system which has for its feature the payment 
of a bonus on outtnrn in e.rcess of a fi.red mil1imum. ~early three-fifths of 
the locomotive shops are on this bonus system, which, howcyer, does not 
obtain in the carriage and wagon shops at the same place. 

42l. We understand that with the institution of the bonus system. the 
outturn has doubled and that the cost per unit of outturn has greatly de
creased. We find, howewr, that thesc savings are not reflected in the 
to:tal cost of maintelHUlce amI repairs of locolllotiws on the North-'Vestern 
Railway. The rells(lll for this appears to he that the shops, by increasing 
their capacity have been enabled to receiyc eng-ines for repair in far 
greater numbers than previously, leadill,!r both to an accumulation of 
repaired engines for ,,,hich the Transportation Department has no im
mediate use and to a tClldrney 011 the part of that department to offer 
engines for repairs before completioll of a reasonable mileage. 
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Snrlit-1l'('stCl'II Railwa!J ''''!lsfem Unsound. 

422. The weakness of the s:vstem appears to consist primarily in the 
fact that the time rates for thl' minima of outturn that are in force haye 
not been obtained as the result of any sn;tematic or scientific method of 
time-fixing'. Other short-coming-s I'o~sist in the supenising staff havin~ 
a share in the bonus, and in the cast' of I'IIg'ine repairs, the outturn being 
measured in terms of ' heavy \'epairs . for \I'hich tltere is no precise defini
tion, 'Ve are of the opinion that no hontls system can function satisfac
torily that is not based on the accurntr timing' of indh'idual operations, 
carefully carried out by a hig'hl~' skilled ratc-fixer "'ith considerable ex
perience. There must also be adequate supen'ision to watch that work is 
not scamped, and the complaints of the Transportation Department on 
the XOl'th-\\Testl'1'11 Haih\'C1Y ,"olll(l h'cld to th(' su!-'picioll that the work 
that is being done at present is not of a high order. Th~ cost of main
t('nance and repairs to locomotiws on the :'\orth-\Yrstern Railway is the 
hig-hest among' the State Railways whether taken on the basis of cost per 
1,000 engine miles or per loeomotiw. \Ye ,,-ouId. in the circumstances, 
strongly recommend the immediate substitution of the present bonus 
system by one more scientific. This is a measure of reform on which 
both the Accounts and the Administration appear to be "ery keen as is 
instanced by the steps taken to obtain infol'lllation as to the latest practice 
in England. 

The Mechanical Department nnd Stores Organisation. 

(a) Stores ill Running Sheds. 

423. We feel it necessary to place Oil record the difficulties we experi
enced in our investig-ations owing to the g-eneral practice that has obtained 
on all the Indian State Raihyays, of keeping- a fairly considerable stock 
of stores in rUllning sheds and oth!'I' plaef's. ,,-hicll had been " charged 
off " and debited to runlling- expenses. This procedure of charging off 
imprest stores not only upsets greatly tllr accurae~- of the progressive 
figures of revenue expenditure. bring' responsible for the great fluctua
tions in the monthly repairs bill. hut is conduciYe to waste and leakag-(' 
of matrrial. \Ve have personally noticed in one of the larger running 
sheds these " charged off " stores lying' about the place in disorderly 
heaps, no arrangement haying been in ('xistence to bring to bear the ordi
nary checks and procedure of store-keeping. \Ve have been told that this 
is a rcsult of the campaign of reducing" stores balances" but we cannot 
accept this ('xplanation. Xc., book-ker>ping method of reducing stores 
bahmces could go to the root of the evil, which it is obviously sought to 
eradicate and it is our com-iction that necessary eeonomies in expenditure 
cannot be enforced without a proper system of store-keeping and store
accounting- being- ohserved at all places wherr stores accumnlate. Dis
tinct minima and maxima of stock should therefore be prescribed for all 
important running sheds and carriage and wagon sub-stores and these 
should be watched as in the case of other stores b~- the Stores and Audit 
Departments. \YhateYl'r may be the detailed arrall)!ements that nHI~- be 
adopted as a result of this recmmllendation--and these need immediat(' 
attention-there should in om' opinion exist a continnolls and concurrent. 
check on these storrs. ann the stores thems('/w'< should not be charged off 
to final heads of revenue account until actually required for use. 
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(b) Stores in W orksho'Ps. 

424. The above remarks apply with even great~r force to workshops, 
as these latter are usually situated in close proximity to the Central Stores 
DepOt on each railway. The accumulation of raw and finished material 
in 1fechanical 'W orkshops complicates accounting and makes it extremely 
difficult for the requisite check to be exercised on the allocation of ex
penditure as between work orders. 'Ve have noticed in more than one 
place the existence in workshops of large quantities of 
"charged off" material awaiting distribution. In some cases 
these materials have been received on Capital Account, charged 
off to the work for which they have been received long 
before the commencement of any building or erecting operations and 
kept lying about the shops, without any apparent check whatever. We 
are told that this is a recent practice adopted in order to bring about 
the reduction of stores balances we have already made mention of. It is 
obviously ineffectual to resort tn such practice, where the resulting reduc
tion in stores balances is merely artificial and fictitious and we recommend 
that it be made a strict rule that no stores should be issued to workshops 
unless actually required for immediate use. \Ve would also recommend 
that ordinarily no manufactured articles, spares, component parts, etc., 
should pass out of the workshop except through the Stores Department. 
Further, where stocks of manufactured material are held, whether they 
are in a finished or a semi-finished state, these stocks must 
be under the eontrol of llle Stores Department. We noticed at 
Jamalpur and Lillooah large stocks of material within the work
shops worth sHeral lakhs of rupees and under the charge of the Chief 
Mechanical Engineer. Though under the Mechanical Department, the 
cost of these stores is shown in accounts as part of Stores Suspense 
(Capital) ; and in order to do this, the (U'wunts are maintained as they 
would be if the stores were held by the Controller of Stores and not bv 
the Chief Mechanical Engineer. 'Ve are of opinion that, as a matter o"f 
principle, these stores should be put under the full control of the Stores 
Department. The location of the stores and the service rendered will be 
precisely the same as before ; but there will be outside control and regu
lar store-keeping, which we con!'lider esscntial elements in a properly 
organised stores service. 

(c) Stores Distribution. 

425. We have noticed many instances of stores for outstations having 
been requisitioned direct from l\Iechanical Workshops, the deliveries being 
made almost without the knowledge or intervention of the Stores Depart
ment. It has happened very often that demands for the same items of 
stores have been placed simultaneously on the Controller of Stores. On 
the North-Western Railway, the Carriage and Wagon Shops at Moghulpura 
lun'e more or less completely usurped the functions of the Stores Depart
ment in having made themselves definitely responsible for the distribution 
of carriage and wagon stores to outstations. We are of the opinion that 
no requisition for stores should be sent into the workshops from outstations 
except through the Stores Department and tliat all stores should be under 
the direct supervision of the Controller of Stores or his officers. The ques
tion of the supply of stores is of the first importance and careful consider
ation must be given by the Chief Mechanical Engineer, in consultation with 
the Chief Controller of Stores, to the time required for such supply so that 



the maintf>nance and repairs of rolling stock on the line can be carried 
on without delay. The illusion appears to exist in the mind~ of certain 
officers of the Mechanical Department we haye met, that supphes of stores 
to outstations could be speeded np if the ~IedJanical Workshops undertook 
the responsibility therefor; it should be recogni~ed that the proper func
tiun of the Mechanical Department is production and not distribution. The 
Stores Department should be organised so as to carry out the proper storage 
and expeditious distribution of stores and in this respect must bear its 
full share of responsibility. It appears to us essential to have officers with 
a mechanical training in charge of workshop stores, or at any rate someone 
fully conversant with material specifications and mechanical details. 

(d) The Root of the Evil. 
426. We learn that the abow is rather the exception than the rule on 

the State Railways and this explains to a large extent the lack of co-ordina
tion between the Stores and Workshops which has led to stores being 
drawn by the workshops in bulk and store-keeping (and e\'en stores dis
tribution) being duplicated with results that are far from eco~omical. We 
~tl'ongly recommend that early steps be taken to remove tlus defect and 
to ensure that the work of the two department~ is carried out in closer 
eo-operation. It ought to be clearly recognised that it is as important 
for the Stores Department to aClapt itself to eater to the ~pecial requirements 
of the workshops as it is for the ~Iechanical Department to obserye strictly 
the rules of procedure laid down for the requisitioning, receipt, issue and 
return of stores, The Stores Department should be organised in such a 
way as to be in a position to render the workshops effectual assistance not 
only with respect to the new and second-hand materials that are being 
regularly dealt with, but also with respect to the many items of surplus, 
scrap half-finished and repaired store5, that pass in, or out of, or are. dealt 
with, in workshops. It is the neglect of duties such as these that is 
primarily responsible for waste in repairs and manufacture and this 
could be avoided \rere a more elastic and responsible system of store-keeping 
in force ill and through the workshops and not merely in close proximity 
to the workshops. 

(e) The Remedy. 
427. In short, the casual store-keeping that is now being done in almost 

('very sub-shop of each Mechanical \Vorkshop by men of the Mechanical 
Department is really duplication of work that is being done outside the 
workshop by the Stores Department. Owing to its being improperly 
organised, it is extremely difficult to exercise a due measure of control 
on material pa~sing through the workshops and there is a great amount 
of wastage in material that can be avoided, This, in our opinion, is an 
important factor that is responsible for the repairs and maintenance of 
rolling stock generally being carried out uneconomically and inefficiently. 
The situation can be met only by introducing strict and careful store
keeping within the workshops. of all material, new, second-hand, surplus, 
or scrap-whether on the stores books or no-under the control, not of 
officers of the ~Ieehanieal Department, but of suitably trained and qualified 
officers of the :::\tores Department, whose work will be subject to the checks 
of stock-verification and audit in the usual approyed manner. Costing of 
repair and manufacture work would be possible only under these conditions. 
Accounts do not no\\' represent facts as larg(' quantities of material worth 
several lakhs of rupees are recorded as having been consumed in \\'ork , 
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when they haYe merely left the shelves of the Stores bepal'tment to test 
in those of the workshops. With a good system of store-keeping within 
the shops, the accounts would be more in harmony with facts and efficiency 
of control oYer materials would come within the region of practical achieYe
ment. 'Ve feel it onr duty. under the cireumstances, to commend thr 
urg~Jlt need for the examination of the present system of store-keeping and 
the institution of rrforms on the general lines we haw suggested ahoyI'. 



OHAPTER XI. 

Summary of Report. 

I.-INTRODUCTORY. 

428. Between the 4th January and the 2ud of JIarch, the Committee 
visited all the principal workshops on the State Railways and some of the 
more important running sheck in addition to the works of certain private 
firms. The capital outlay on the plant and equipment of these railway 
workshops is shown as well as the strength, annual cost of maintenance and 
capital value of the rolling stock that is repaired in them. 

n.-GENERAL REMARKS ON \V ORKSIIOPS. 

North-Western Railtcay. 
429. The main workshops of the Xorth-\Yestern Railway at Moghul

pura, Lahore, are modern, well laid out and excellently equipped. Paucity 
of supervision, absence of all planning and progress, inadequate inspection 
of finished work and a faulty bonus system greatly offset these advantages. 
The subsidiary shops at Rawalpindi. :Sukkur and Karachi leaye much to 
be desired in their layout and equipment a:-; well. 

East Indian Railway. 
430. The locomotiye workshops of thE' East Indian Railway at Jamal

pur, which include Ii stel)l pia lit, a rolling- mill and a large manufactory of 
points and crossingi' enjoy a good location, but are old, badly planned amI 
greatly congested. There is <l chcmical and nH't3.11ur~ical laboratory that 
is doing useful work, but neither a Planning nor a Progress department.. 
The Carriage and Wagon shops of the East Indian Railway at Lillooah 
are more modern and better laid out. The mass production of standard body 
sections deserws creditable mention; hut repair work has been relegated 
to a secondary place and the system of stores control is defective. 

431. The locomotive shops of the old Oudh and Rohilkhand Railway 
at Lucknow arc well equipped. Their layout is also satisfactory which 
cannot be said of the carriage and wagon shops at the same place. These 
latter suffer also from the bad ' balance ' between the repair and paint 
shops. 

Great Indian Peninsula Railwa:J. 
432. The only shops to have an organisation for planning, progr,,~ 

and produetion are those of the Great Inrlian Peninsula Railway at Parel, 
Bombay. A proper schedule of locomotive repairs is being worked to, 
accurate gauging of work is 3 commendable feature, the stores organisation 
is excellent and there exists a metallnrgical laboratory. The labour force ii" 
however both expensive and nnstable, aI¥l in this respect, the Jhansi 
Locomotive shops haye the advantalIe. Despite mallY disabilities of layout 
and equipment the latter are carrying out repairs in a manner deserving 
of special mention. The carriage and wagon shops at Jlatunga, Bombay, 
are of more recent date, but the equipment is poor. the organisation leayes 
much to be de!'\ired and the labour rates are prohibitiyc. 
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Eastern Bengal Ruilwl:!J. 

~ 33. The locomotive shops of the Eastern Bengal Railw'ay both at 
Kanchrapara and Saidpur, are old and out of date. The former whicR 
arc the bettcr equipped are being remodelled. The stores organisation 
is good. The carriage and wagon shops at Kanchrapara are compara
tively new, of large size and include the best equipped saw-mill on the 
State Railways. But the outturn of work is small, owing to the great 
lack of balance between the several shops. 

IlL-COST OF MAINTENANCE AND REPAIRS. 

434. The existing framework of cost accounts is gooe, but costs are 
not worked out in sufficient detail, and there is lack of uniformity in the 
manner of their compilation. Nor is the best use made even of such 
figures as are obtained. The principal obsession is the progress of 
expenditure against the grant for the ycar. All this requires radical 
alteration. 

4315. Certain elements of oncost are for the purpose of convenience, 
deliberately left out of account in arriving at the costs of production. 
This has led in many cases to repairs being carried out at a stage when 
it would have been more economical to scrap and renew, and renders the 
comparison of costs with those of the railways ouside India and of private 
firms a matter of some difficulty. 

436. Figures are given showing the costs of unit repairs of rolling 
stock for each workshop. These will be fonnd to hc instructive. 

437. The annual costs of maintenance and repairs per unit of rolling 
stock have been worked out for the bigger State railways and compared 
with similar figures for the South African, Australian, and English 
Railways. 

IV & V.-FIRST TERM OF REFERENCE. 

(" The capacity or otherwise of the existing workshops of State Railways 
to deal economically and expeditiously with the maintenance of rolling 

stock at the present time.") 

438. The existing "'orkshops of State railways have been able to 
maintain the rolling stock in a safe running condition but, with one or 
two exceptions, have not been doing so either economically or expediti
ously. 

439. Among the many contributory causes are paucity of supervision, 
inadequate equipment, bad layout, but by far the most fruitful cause 
of inefficiency has been the absence of proper internal organisation for 
systematic working. 

440, The State railway workshops arc generally singularly deficient 
in such matters as scheduling of repairs, planning and progressing of 
work, inspection, and gauging. The immediate introduction of the 
necessary facilities for rectifying this has been recommended. AI 
regards the remodelling or eXtension of the existing shops, the following 
recommendations 8re made :-

Locomotive shops. 

441. North-Western Railll'ay. 
(0) Existing shops at Karachi and Rawalpindi should be closed 

down. 
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(b) The existing :shop at Sukkur should be entirely rebuilt on 
up-to-date lines with forty pit accommodation capable of 
extension to eighty. 

442. East Indian Railway. 

The remodelling now in hand at Lucknmy should meet all present 
requirements, but Jamalpur will haye to be remodelled. 

443. Great Indian Peninsula Railway. 

fare! and .Jhansi shops are at present meeting all requirements. 

444. Eastern Bengal Railway. 

'J'he shops at Kanchrapara should be remodelled as soon a~ 
possiblf: as the existing facilities are quite inadequate to deal 
with the work expeditiously. 

'l'he shops &t Saidpllr are wry badly laid ont and should be rebuilt 
entirely. 

Carl'ia[lc und Wagon Shops. 
-145. Nor/h-Western Railway. 

(a) Karachi and Rawalpindi should be closed down as carriage 
repair shops. 

(b) An up-to-date carriage repaIr shop should be laid down at 
Sukkur capable of dealing with all coaching stock 
previously repaired in the subsidiary shops. 

(c) Well-equipped wagon repair shops should be provided at the 
following places m addition to existing shop at 
~loghulpura. 

(i) Rawalpindi 

(ii) Sukkur 

(iii) Karachi 

446. East Indian Railu:ay. 

for 50 wagons. 

" 50 " 
" 100 " 

(a) Carriage repair work at Lillooah should be reduced as far as 
possible and this shop should concentrate on the building of 
new Yehieles. 

(b) -Wagon repair accommodat ion at Lillooah should be increased 
b,\' 50 per c('nt. 

(0) Wagon repair capacity of Lucknow and Ondal should be 
increased to gin accommodation for an additional 300 
units. 

447. Great Indian Peninsula Railway. 
(a) Carriage repair shop accommodation at ~latunga should be 

increased by utilising part of the adjoining steel erecting 
shop. 

(b) Carriage repair accommodation at Jhansi should be increased, 
but the proposals submitted are excessive and should be 
considerably curtailed. 

(c) Wagon repair accommodation at ~fatunga should be increased 
from 72 to 105 units. 
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(d) Additional wagon repair accommodation ~hould be provided at 
Jhansi and Bhusawal to give a total of 200 units. 

448. Eastern Bengal Railway. 

(a) The carriage repair accommodation at Kanchrapara is badly 
out of balance and this should be rectified by increasing 
the capacity of the wheel and machine shops. 

(b) The wagon repair shop at Kanchrapara should be doubled in 
size. 

(c) Saidpur shops being vld and badly laid out, should be entirely 
rebuilt. 

Vr.-SECOND TERM OF REFERENCE. 

(" The necessity or otherwise of enlarging the existing workshops, man-power, 
and machinery with a view to the maintenance of an increased quantity 

of rolling stock.") 

449. The proposals for extensions and remodelling of shops ~ubmit
ted by the various railway administlrations have been examined and 
criticised in the light of probable requirements during the next ten 
years. 

Locomotive Shops_ 
450. N orth-Western Railway. 

Recommendations made under the first term of reference ('over all 
requirements for the next ten years. 

451. East Indian Railway. 
(a) The propo<;als for the remodelling of Jamalpur should be 

reconsidered. Complete rebuilding of all shops is 
advocated by the East Indian Railway but this does not 
appear to be nece;,sary. The number of pits su~gested 
(96) should be reduced to 70, and the rebuilding confined 
in the first instance to the large block of old buildings 
situated in the centre of the existing shops. 

(b) Auxiliary ~hops provided fol' in the Lueknow remodelling nOw 
in hand are exce~ive but the work has already proceeded 
too far to permit of any material ~urtailment. )t:anufactur
ing work should be transferred as far as possible to 
Jam;llpur. 

452. Great Indian Peninsula RailH'ay. 
(a) Little change will he ne(~essaT'y at Pal'el exeept that the number 

of steam engine pits should be reduced as the stock of 
electric locomotives increases. 

(b) Remodelling at Jhansi will be necessary in the near future. 
The proposal~ submitted by the Great Indian Penisula 
Railway have been cut down a~ they ,nre considered to be 
in excess of requirements. 

453. Eastern Blmgal Railwa!J. 
(a) Some of the auxiliary shops in the remodellinl! proposals of 

Kanchrapara were considered to be too large and have 
been consequently reduced. 

(b) Recommendations alrpady made under the first term of ref er
ence for Saidpur should meet future requirements. 
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t'lli'r:tl[!i and 11"aoo/1 Shops. 

454. !\ orth-Western Railu:ay. 

(a) Any further increa~e in Carri,ll"'p repair acenmmodatioll should 
be pl'oyided at Sukkur, 

(b) Increased \\'agoon repair facilities should be provided at 
Rawalpindi, Karachi and Bukkur as and when required. 

455. East Indian Railway. 

(a) Additional carriage repair accommodation should be provided 
at Lucknow. 

(b) An" further extensions to \\'a20n repair shops should be made at 
Lillooah, Lncknow or OJl(l~l. 

456. Great Indian Peninsula and Eastern Bengal Railways. 

Recommcndtltions made under the first tel'm of reference are 
considered sufficient to meet all requirements for the next 
ten years. 

YII.-TIIlRD TER)I OF REFERENCE. 

(" Th!' advisabilit~, of concentrating t.hp manufacturE' of spar!' parts in one 
or more of thl' largl'r 1I'0rk"hops awl to relieve the rl'pair shops of all 

such manufacturing processps.") 

457. The concentration at t,"o sites-.Jamalpur and Jhansi-of the 
manufacturE: of spare parts has been recommended subject to the repair 
shops l.eing provided with sufficient machinery for the manufacture of 
small Qrders of urgently required or non-standard articles. 

458. The building of all lower class coaching "ehicles should be 
concentlated at Lillooah, (Lahore to assist if the requirements exceed 
the capacity of Lillooah) ; and all miscellaneous four-wheeler coaching 
stock 'Should be built at Kanchrapal'R. 

459. The manufacture of bogie underframes in railway wokshops 
has been recommended. in the interests of economy and to avoid disloca
tion of building programmes through late deliYCI';' of underframes from 
outside sources. 

VIII.-Fol"RTH A);D FIFTH TERm; OF REFERENCE. 

(" The alternati\'e of establishing an entirely independent workshop wherein 
manufacturing work could be stalHlardised and, if necessary, 

such nL.'lintenance \york performed as other workshops may be 
unable to undertake. Consideration to be given to 

the question of the site or localitv most 
likely to Ipad to pcononllc manuf;c-

. turing costs and expedi-
tious output.") 

41)0. An entirrly independent manuf;leturin~ workshop has no 
prima facie adYantages, and standardization of rollin~ stock detnih is a 
necessary pr('liminar~' to roncentration of work. Thr great distances 
in India also con~titut(, a problem of no small difficulty. This alterna· 
tiYe is, nndel' the cil'cmnstanrl's.not fHYOllred. 

(" The question of incrpascd utilisation of Indian products in railwav work-
shops.") . 

. 461. The bulk of thr articles importNI for utilisation in workshops 
IS marie up of s11ch IlS rannot be. or arc not. manufactured in India
cg., whf'rls.. t~·res. tnhes <lnd rubbt>r goods. All other products are 



obtained locally and the spirit of the new f-ltores Purchase Rules of 1924 
that lay down the policy of the Government of India in this connection 
is being observed. The manufarture 10ca,lly of special :,iteels, steel pro
ducts and carriage underframes is advocated and the importance of the 
Indian Stores Department bringing to the notice of the Hailways all 
indigenous sources of supply of either raw or finished products, is 
emphasised. 

IX.-LAPT TERlI OF REFERENCE. 

(" Whether the manufacture of spare parts is done at rates whit'h show fayour
able comparison with those at which thpy could be obt.'liIlPd from 

outside agencies.") 

462. State Railways manufacture in their workshops all their 
requirements of spare parts of rolling stock. 'l'hey purchase from 
outside sources only when they are unable to manufacture the spares 
themselves, owing either to the articles being of a proprietory nature, 
or to lack of suitable equipment and facilitie:,i, or to arrears of repair 
work having to be overtaken. 'Repairs' and ' ~fanufacture ' are so 
much intertwined and delays in supplies by outside firms are so dis
astrous to economical' wol'l~ing that this is the correct course to follow. 
Further, railway work"lhops are in a posltioll to command cheaper labour 
and lower rates for raw material at the expenditure of smaller overhead 
charges and can defy competition from private firms. 

463. Railway costs are not directly comparable with the costs 
quoted by olltside firms ; but it is not impossible to render them so. 
Illustrations are given which prove that manufacture is carried out at 
rates which compare favourably with those quoted by outside agencies. 
X.-RECOMlIIENDATIONS ON POlNTS 0[0' IMPORTANCE GERMANE 'ro THE 

TERMS OF REFERENCE. 

464. The following points outside of, but germane to, the terms of 
reference demand attention. 

(1) Running s]u-:ds ought to carry out running repairs only and 
should not attempt to undertake repairs that are better 
carried out in the workshops. 

(2) ProYi~ion should be made in all new shops for cranes of greater 
capa('ity being su bSl'quently installed to meet increases in 
the size and weight of rolling stock. 

(:~) A metallul'gical laboratol'Y is a necessary adjunct to a 
meehanic8'1 workshop. 

(4) It is more economical to renew locomotive boilers after 16 to 
18 years service rather than to prolong their life to 25 
years. 

(5) Piece-work and bonus systems of payment of labour, that are 
not based on careful timing of individual operations are 
uneconomical. An alteration of the system on the North 
Western Railwa,· is called for. 

(6) The methods of store-keeping employed at present need drastic 
revision before economy in the use of materials can be 
assured. 

DELHI, 

The 6th April 1926. 

VINCENT L. RAVEN, Cltail·man, 

.J. M. D. WRENCH, Member. 
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ANNEXURE 1. 
Schedule of information called for.-Locomotive W orkskopA. 

1. The uuthorised stock and the average tractive effort of locomotives 
on the system on 1st April 1925. 

2. The estimated stock and average tractive effort of locomotives on 
the system on 1st April 1935. 

3. The capital outlay on 1st April 1925 on existing, 

(a) Work !Shop Buildings, 
(b) Workshop Plant and Equipment, 

s~paratt-Iy for each mechanical workshop on the line, showing both book
value and estimated present day value (depreciated). 

('fhese values may be assessed on the best available data if not readily 
ascertainable and a note may be appended stating how the depreciated 
values of the different items of plant and equipment have been calculated 
and also what is included under plant and equipment.) 

4. The additions to capitlll outlay on, 

(a) Workshop l'uildings, 
(b) Workshop Plant and equipment. 

provided for in any remodelling schemes or considered necessary in the 
course of the next ten years, (a note may be appended showing what is 
included under plant and equipment). 

5. The capital outlay on 1st April 1925 on existing mAChine tools ill 
each mechanical Workshop on the system, showing both original cost and 
present cost as depreciated. (A list of the machine tools may be prepared 
and the original and present costs assessed on the best available data). 

6. 'fhe additions to capital outlay on machine tools. provided for in 
any remodelling schemes or the purchase of which is either contemplated 
or considered necessary in the course of the next ten years. 

7. Average period (days) and mileage run by locomotives from heavy 
repair to heavy repair in mechanical workshops. 

8 . .A v~rage monthly outturn of heavy repairs to locomotives from 
each of the shops which carry out such repairs and the average tractive 
effort of the locomotives repaired. 

9. The a\'('ra~e time taken to complete a heavy repair to an engine, 
i.e., from the date received in mechanical workshops to date of despatch. 

10. The average time all engines are out of service, for all classes of 
repairs in Mechanical Workshops. 

11. 'fhe number of engine repair pits in each of the existing'mechaRi
cal workshops ; aL"o numher provided for in any remodelling schemes. 

12. The number of spar(' locomoti,'e boilers on the system expressed 
as percentage of the authorised locomotive stock. 

9:1 
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13. Average cost of a heavy repair to a locomotive in the various shops 
(labour and stores to be shown ieparately). 

14. Average strength and ,"agcs of staff employed during the last six 
months in the various shops which carry out heavy repairs to locomotives; 

(a) Erecting shop, 

(b) Boiler shop, 

(c) Fitting shop, 

(d) Machine shop, 

(e) Smithy, 

(n Foundry, 

(g) Other shops, 

Total. 

Note.-The information should bp in tabulated form and should show 
ihop by shop, the strength and monthly wages bill of-

(a) Supervising staff charged to General Administration, 

(b) Supervising staff charged to Workshop Suspense, 
(c) Skilled labour, trade by trade, and 

(d) Unskilled labour. 

15. Average daily absentee percentage. 

16. Average annual labour turnover expressed as a percentage of the 
total staff. 

. 17. Th6 tutal monthly outturn for the last six months of each Stand
ing Work Order for manufacture showing the quantities (weight, etc.) 
outturned eitLer by classes of work or by individual items, the cost of 
such outturn under labour and stores and the rate of outturn. 

" 
18. Average weight and cost of spare parts-

(a) Manufactured monthly, 

(b) Supplied to the 'rransportatioll Department or Running 
Districts monthly, under the following heads :-

(a) Cast Iron (Rough), 

(b) Cast Iron (Finished), 

(c) Wrought Iron (Rough), 

. (d) Wrought Iron (Finished), 

(c) Brass (Rough), 

(d) Brass (Finished), 

(g) Any other main heads. 

. 19. The average period taken to comply with requisitions received 
from the Transportation Department or Running Districts, for spare parts 
which are -in constant demand. 

20. 'I'he [otal outturn of work monthly for the last six months for 
eaell: mechanical workshop separately if possible by Labour and Stores 



Note.-This should be in tabular form lihowing :-

(1) The cost of capital work uone in the construction of roliing 
stock and in providing additional workshop equipment, 

(2) The cost of work, chargeable to Capital, done for the Stores 
Department, 

(3) The total outtUrll chargeable to Capital, 

(4) The (lutturn chargeable to Abstracts B. and C., separately for 
Ordinary Repairs and for Renewals and Replacements, and 

(5) 'l'he tot al outtrun chargeable to Reyenue. 
21. AYerage men-days per heavy repair in each Workshop. 

Note.-A heavy repair means a standard first class or unit repair as 
per last part of para. 9 of instructions sent with the Railway Board's letter 
No. 1100-St., dated the 15th December 1925. 

22. The cost of ordinary maintenance and repairs in mechanical work
IIhops of locomotives per 1,000 engine miles during the period 1st October 
19~4 10 30th September 1925. 

2a. The cost of ordinary maintenance and repairs in Transportation 
\Vorkshops and Running Sheds of Locomotives per 1,000 engine miles 
during the period 1st October 1924 to 30th September 1925. 

24. (a) Areas of the following shops in each of the mechanical work
shops :-

L Erecting shop, 
2. Boiler shop, 
3. Fitting shop, 
4. Machine shop, 
5. Smithy, 
6. Foundry, 
7. Tool Room, 

Total. 

(b) Any increase or decrease in the aboye as the result of any proposed 
remodelling.. ' 

25. The percentage of wastage on all manufacturing operations, with 
a note as to the manner in which the wastage is calculated. 



Cd) Wrought Iron (finished), 

(e) Brass (rough), 

(f) Bral;l:; (finished), 

(g) Any other main heads. 

] 9. The average period taken to comply with requisitions received 
from the Transportation Drpartmpnt or Running District~, for spare parts 
which are in constant demand. 

20 The total outturn of work monthly for the last six months for 
each lllechanir,al workshop by Labour and Stores separately, if possible 

Note.-This should be in tabular form showing :-

(1) The cost of capital work done in the construction of rolling 
stock and in proyiding additional workshop equipment. 

(2) The cost of work chargeable to Capital for the Stores Depart. 
ment. 

(3) The total outturn chargeable to Capital, 

(4) The outtum chargeable to Abstracts B. and C., separately, for 
Ordinary Repairs and for Renewals and Replacements, and 

(5) Tbe total outturn chargeable to Revenue. 
21. Average men-days per beayy repair in eacb workshop. 

(a) Coaching vehicles, 

(b) Goods yehicles, 

Note.-The percentagr of upper class stock and lower class stock 
repaired may be stated. 

22. The cost of ordinary maintenance and repairs in Mechanical work
shops of YehiclE's dnrin,!! tlw ]wriod 1st October 1924 to 30th September 
1925. 

(n) Coaching whicle pE'r 1,000 PaSf;E'nger and mixed train miles. 

(b) Goods yehicle per 1.000 goods train miles. 

23. The cost of ordina]'~' maintenance and repairs in Transportation 
workshops and Running Sheds of yehicles during the period 1st October 
1924 to ;30th Septrmber 1923. 

(a) Coaching "ehiele lWl' 1,000 Passenger and mixed train miles. 

(b) Goods whiele per 1.000 goods train miles. 

24. (n) Areas of the following shops in each of your Mechanical 
Workshops :-

1. Saw-"Jlill and 'Vood )Iachine Shop, 

2. Body Building Shop, 

3. Underframe and Bogie shop, 

4. Carriage Repair shop, 

5. Paint shop, 

6. Wagoll Repairs shop, 

7. Total on 'wood ' side, 
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8. Total on ' iron' side, 

9. Grand total. 

(b) Any increase or decrease in the above as the result of any pro
posed remodelling. 

25. The average cost of construction of coaching vehicles built or 
erected during the last 12 months in eneh ~Il'('hnni('al \Vorkshop separately, 

for a. Upper bogie vehicles, • 

b. III elm;s bogie vehicles, 

c. Horse-boxes, 

d. Motor vans. 

11lP cost should be analys!'(l at least to the following extent 

1. Labour, 

2. English stores including underframrs. "'heels and axles, elec-
tric fittings, etc., 

3. Indian Stores (excluding timber), 

4. Timber, 

5. General charges, 
I 

6. Total. 

26. The percentage of wastage on all manufartnring operations. with 
a note as to the manner in which the \rastagl' is calculated. 



ANNEXURE III. 
Questionna;ire I.-General. 

1. What is the practice on your railway with regcll'd to the manufac
ture of spare parts in the Mechanical ~V orkshops Y Are they manufac
tured in large quantities and placed in Storef; to be drawn on as required, 
or made in small numbers to meet outstanding requisitions? 

A brief description of your system of manufacture and distribution 
may kindly be supplied together with any remarks you may have to offer on 
its advantages or disadvantages. • 

2. Are detailed parts machined to fixed tolerallces in order to ensure 
interchangeability. If so, please state what gauging system has been 
adopted? 

3. Is there any provision in your workshop organisation for the ins
pection of manufactured articles prior to being despatched or placed in 
Stores? 

4. Does your workshop organisation include a planning department 
for dealing with progress and production? If f;0, pleaf;e give a brief 
description of the work undertaken and the starr employrd. 

5. 'What safeguards are in force to ensure all material and its subse
quent heat treatment if necessary, being in accordance with the B. E. S. A., 
or 1. S. R., specification. 

6. What is the percentage of skillrd worbaen in till' Tool Room to 
the number in i\fechanical Shop? 

7. Are the requirements of your Railway sufficient to justify the in
troduction of full automatic machine,; for the manufacture of such details 
as piston valve liners, piston and valyl' rings, side-rOll bnshps, crosshead 
gudgeon pins, etc., etc., or could these be more economieally manufactured 
in large quantities to meet the requirements of all State Railways 1 

8. Have you any piece-work system in force in ~'our shops? If so, 
please give a brief description. 

9. Do you consider that you have sufficient SUI)ervision in your shops? 
If not, what is the real inadequacy-lad: of sanctioned posts or inability to 
fill them with the proper type of men? This ref .. rs to both superior and 
subordinate posts, but these may please be given separately. Your definite 
recommendations on this question are not at this stage required, but your 
reply should give sufficient detail to make your position perfectly clear. 
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ANNEXURE IV. 
Questionnaire 1I.-Transportation. 

L 'l'he number of Running Sheds on the system and the number of 
engines stabled in each. 

1 (a) The number of carriage and wagon examination depots and 
the number of light repairs carried out at each. 

If possible a small map of the system showing the above might be 
supplied. • 

2 (a) The nature and extent of repairs carried out in running sheds. 

(b) The nature and extent of the repairs carried out in sick lines. 
3. On whose ordel's are (a) Engines, (b) Carriages and \Vagons sent 

into workshops for heavy repairs Y 

4. What principle is adopted to decide whether or not heavy repairs 
are required to (a) Engines, (b) Carriages and Wagons? 

5. Are you satisfied with the condition of (a) Engines, (b) Carriages 
and \Vagons received out of shops after hea\')' repairs? 

6. Are the engines coming into shops for heavy repairs in such :-t 

condition as to be unable to work a load ? 

7 . .Are you satisfied with the deliveries and quality of spare parts 
supplied by mechanical shops (I.Joco. and CarriagtY and Wagon material 
separately), or have you any difficulty in obtaining these without unneces
sary delay to rolling stock! 

8. If the 1Iechanical Department \\'('re to hold complrte stocks of all 
mechanical parts, would ~'ou be able to rpduce impl'csts held by ~'ou in \'i~,\' 
of the fact that you would be able to obtain s'lpplies from the 1Iechanical 
Branch at very short notice. 

101 
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ANNEXURE V. 

008i3 of MnintenrfllCC (/ild Repairs of Lo(omotil'('s (Erell/site of Renewals). 

Pl'!' Engine :\fik. 
Annas to two 

Bailwa.\·. i par. \\·agps. I. j • l'rt imp. :\\;;h'ri;11s. TIIL11. placf's of 
decimals. 

R. G. :\L G. 

------~------ ----- ---_._- -. 

n,. f:". J;s. ns . 

1 Ea.~tem Bengal 1!l20.21 9"j4.235 
Railway. 

.itl.24fi H,0l.iIl3 16,12,244 2·76 1·44 

1921.22 9,42,751\ 00,41)8 !1,0l.782 19,35,006 3·16 2·10 

1922-23 12,00,579 61.928 10.77,968 23,40.475 3·72 2·45 

1923·24 11.00,O!l!l ;i(j,509 11,05.192 22,61,740 3·62 2·41 

192·1·2.~ .. .. . . 21,82,140 2·93 2·47 

2. EAAt Indian 1920.21 21.45.028 1.19.4:i2 !l2.99,11l5 55,63,1l45 2·32 .. 
R~ilway. 

1!121.22 20.47.;:;43 1.:l!l.HI7 30.97,!l43 52,84.503 2·43 .. 
1!l22.23 24.1)0.:rl~l I.fl2.209 3fi.!li.834 63,:10.371) 2·72 ., 
1923·24 2:UU:i8 1 J;.'. fI!l 1 31.97,226 57.07,515 2'53 .. 
Ill2!.2;"i liU!I,fl43 35.78.204 ;'3.97,847 2·35 ., 

:~ Oueih and Ro. Hl20·21 1.8i.fI·H) 18.;';77 11.1n.531l 13,2!l,05!l 3·39 .. 
hilkhand Rail· 
way. 1921.22 2.28.740 :!1l.810 12.!l1.007 14.S6,557 3'73 .. 

1922·23 2.-l0.fif18 2·U18i H.9l.S02 li,nO,157 4·18 

1923·24 2,47.031 22.2;,8 11.29.374 lfl,98,n63 4·1i '. 

1924·25 1.6tJ.:;1 :3 I:LOIl.9fl() 14,73,503 3·52 

4. Great Indian 1~120.21 4S.tI!l.4-I4 1,.43.099 :l:2.FO.1 fill S7,}l2.739 5·05 .. 
Peninsula ) ~ .. ii -
W;ly. J!121.22 4:).81.2(12 ·1.80.13;) :3!lJm.442 90.:;0.779 5·42 .. 

1!122·2:3 43,49.91)4 2.28.'-,:l8 41.~n.24i ~7.ti~,-;4H 5·44 ., 

1 !12:l.2·~ 40.02.;iOO 1.11i.OOO :18.:>1.US() S() .. i!l.:'SO 5·21 .. 
1924·2,> 41,72:;:17 2.2:l.I!IR :li.i().U;29 SI.Ii.I.9Iii 4·92 -

5. North. Western 1920·21 4:l.;'R.:lRS .. 7:2.44.12:1 1.11;.02 .. 311 11:03 -Railway. 
]!121.22 tili.22.2;;9 · . .,11.10.215 \.22.32.474 7 ·:ll " 

1022.23 .-,9,4.-;.31 i · . 4;>.11.082 1,04,56,399 fl·30 -
1!l23·24 1i1,7:2.li.':1 · . :.II.:{n.s.;o 1.12.03,503 fl'45 -
I 92·l·2:; .. .. .. 1.I3.n8,SOI fl·19 -

MlSRWC 
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ANNEXURE VI. 
Oosts of Maintenance and Repairs of LocOmotive Plant and Machinery (Exclu

sive of renewals.) 

Per Engine Mile. 
Annas to two 

Railway. Year. Wages. Overtime. Materials. Total. place. of 
decimals. 

B.G. M.G. 
~ 

Rs. Rs. Rs. Rs. 

Eastern Bengal 1920-21 1,56,227 800 1,96,284 3,53,311 ·57 ·36 Railway. 
1921·22 1,69,106 1,178 1,90,789 3,61,073 ·61 ·37 
1922.23 2,07,139 819 1,96,835 4,04,793 ·66 ·41 

1923-24 1,94,ti53 303 1,57,042 3,51,998 ·58 .35 

1924-25 .. . , . . 3,6i,049 ·61 ·33 

Ea,t Indian Rail- 1920·21 2,91,895 .. 2,48,065 5,39,960 ·23 .. way 
1921-22 2,63,935 .. 2,26,635 4,90,570 ·23 .. 
1922·23 3,08,273 .. 3,58,873 6,67,146 '29 .. 
1923-24 2,94,545 .. 2,97,745 5,92,290 '26 .. 
1924·25 .. .. . . 4,27,136 '19 ., 

Oudh and RohiI- 1920-21 .. .. .. 2,21,055 '57 .. khand Railway. 
1921·22 .. .. 2,70,855 '68 . . 
1922·23 .. .. .. 3,39,291 '81 . . 
1923·24 .. .. .. 2,46,214 '60 .. 
1924-25 -, .. .. 3,02,945 '72 .. 

, 

Great Indian 1920-21 2,70,418 14,772 6,42,496 9,27,686 '53 .. P~ninsul& Rail-
way. 1921-22 2,59,220 11,914 5,04,680 7,75,814 ·46 .. 

1922-23 3,14,412 4,793 3,46,524 6,65,729 ·41 .. 
1923-24 2,00,178 1,876 2,65,919 4,67,973 ·30 .. 
1924-25 2,88,447 12,020 2,91,509 5,91,976 ·36 .. 

North-Welltern 1920-21 5,15,475 .. 7,24,833 12,40,308 ·74 .. Railway Rail· 
way. 1921.22 5,28,480 .. 8,50,892 13,79,372 ·82 

1922·23 3,99,121 .. 5,17,037 9,16,158 '55 .. 
1923-24 4,15,170 3,43,854 7,59,024 ·44 .. 
1924·25 .. .. .. 7,41,692 ·40 .. 



105 

ANNEXU'BE VIT. 
Costs of Maintenance and Repairs of Coaching Vehicles (Exclusive of Renewals). 

Per 1,000 ooach· 
ing vehicle pUles 

Railway. Year. Wages. Overtime. Materials. Total. run by home 
line vehicles. 

B. G. M.G. 

Rs. Rs. Rs. Rs. 

Eastern Bengal 1920-21 5,71,927 730 7,45,231 13,17,888 17'56 11'44 
Railway. 

1921-22 5,87,352 925 7,66,166 13,54,443 15'87 12'88 

1922·23 5,64,048 738 7,74,606 13,39,392 16'19 10'36 

1923-24 5,54,627 484 7,82,216 13,37,327 16'62 8'15 

1924-25 .. .. .. 13,76,153 1l'75 7'71 

East Indian Rail- 1920-21 8,41,923 48,661 10,88,091 19,78,675 12'63 -way. 
1921-22 10,77,675 1,18,975 14,59,259 26,55,909 16'83 

1922-23 12,20,706 56,317 14,74,153 27,51,176 16'81 -
1923-24 14,40,996 66,042 17,45,003 32,52,041 18'71 -
1924-25 6,85,145- 27,95,777 34,80,922 18'13 -

Oudh and Rohil- 1920-21 28,890 1,784 6,88,461 7,19,135 16'87 -khand Railway. 
1921-22 37,151 1,919 9,44,209 9,83,279 23'84 -
1922-23 46,095 2,217 9,51,375 9,99,687 22'26 ~. 

1923-24 50,386 2,013 8,89,465 9,41,864 15'78 .. 
1924-25 2,37,881 9,95,509 12,32,590 22'19 .. 

Great Indian Peni· 1920-21 21,47,609 1,07,404 26,32,190 48,87,203 29'17 .. 
nsula Railway. 

1921-22 20,12,957 1,09,678 29,35,464 50,58,099 28'90 .. 
1922-23 i9,55,792 81,901 30,94,538 51,32,231 29'99 ,. 

1923-24 20,98,732 45,287 24,49,493 45,93,512 26'71 .. 
1924-25 17,39,264 79,139 24,31,393 42,49,796 25'64 .. 

North· Western 1920-21 19,92,667 .. 16,69,518 36,62,185 19'88 .. 
Railway. ! 

1921-22 21,57,628 .. 24,17,244 45,74,872 22'52 .. 
1922-23 20,51,359 .. 28,21,1l7 48,72,476 22'37 ., 

1923-24 21,30,435 .. 23,10,859 44,41,294 20'11 .. 
1924-25 .. .. .. 45,51,403 19'79 

-
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ANNEXURE VIII. 

Costs 4 Maintenance and Repairs oj Ooods Vehicles (Exclllsive of Renewals). 

Per 1000 vehicle 

;\1nteriak 
miles (goods) 

Railway. Year. WageB. Overtime. Totn!. run by home line 
vehicles. Rs. to 

two places of 
decimals. 

- ---- --------~- ----~ --------~ 

Rs. Hs. HR. 11,8. 
E astern Bengal 1920-:21 4,12,17fJ 8()1 tj,07,O~4 10,20,090 .. 8'3:1 

Railway. 
Hl21-22 4,:!8,40tj 1,8!)5 5,59,962 9,90,263 5 '~i2 9-W 

1922-23 4,51,723 872 14_13,579 18,66,174 15-83 7-87 

1923-24 4.80.171 544 9,06,402 13.87.117 13'54 7 '23 

1924-25 .. .. .. 13.32.033 12'47 n'81 

"ast Indian Rail-E 1920-21 9.05.;,39 82.654 25.41.741 35.29.734 5'65 .. 
W;ly. 

1921-22 13,08,381 1.27,763 33,46,432 47,82,576 9'46 .. 
1922-23 15,11,321 63,041 46,83,198 62,57,560 12'06 .. 
1923-~4 22,39,379 1,02,816 84,15,275 1,07,57,470 17 '29 .. 
1924-25 20,58,624 35,60,583 56,19,207 S'62 .. 

udh and Rohil- 1920-21 22,592 1,563 6,29,322 6,53,477 6-56 .. 
khand Railway_ 

o 
1921-22 28,848 1,675 3,24,375 3,54,898 4'50 " 

1922-23 fi4,297 1,727 -7,18,428 -6,52,404 7'37 .. 
1923-24 38,588 1,845 8,12,942 8,53,375 12'07 .. 
1924-25 5,91,650 6,70,428 12,62,078 13'04 .. 

Great Indian 1920-21 13,37,317 63,506 34,64,Oil 48,64,874 19'91 .. 
Peninsula Rail-
way. 1921-22 12,82,520 66,607 43,94,240 57,43,367 27-08 .. 

1922-23 13,42,341 51,571 26,59,007 40,52,919 17'76 .. 
1923-24 11,40,461 27,978 32,70,857 44,39,296 15'64 ,. 

1924-25 9,41,344 46,201 21,89,452 :31,76,997 10'06 .. 

North-Wester, 1920-21 12,89,064 .. 22,33,205 35,22,269 . 11'51 .. 
Railway. 

1921-22 14,48,982 .. 37,44,452 51,93,434 15'80 .. 
1922-23 12,90,393 .. 32,74,009 45,64,402 15'02 .. 
1923-24 13,06,316 .. 24,74,813 37,81,129 10'77 .. 
1924-25 .. .. .. 45,56,786 10 '81 .. 

-
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ANNEXURE IX. 
Costs of Ma1:ntenance and Repairs of Carriage and Wagon Plant and Machinery 

(Exclusive of Renewals). 

Railway. Year. Wages. Overtime. Materi::tls. Total. Per 1000 coaching 
and goods vehicle 
miles. 

/ 
---- . .1-

Rs. Rs. Rs. Rs. Ra. Us. 

E astern Bengal l!)2n-~~1 t:7,OUO 
Railway. 

25:3 1 ,O,!,:~22 1. 71,535 'U:3 '26 

1921-22 56,100 89 8!J,27'± . 1,25,463 '81 'U 

l!i22-2:i uH,:m 1 102 90,nUIl 1,57,492 1'04 '12 

J(123-24 03,"124 40 :57,1l32 1,21,396 '97 '03 

1(124-?:J .. .. .. 1,27,598 '90 '12 

E aRt Indian Rail. 1f12()-:!l 1,:17,:Wl 1,1l,l1l 2,48,440 '31 .. 
way. 

1921-22 1,00,2~J3 1,11,236 2,77,549 '42 .. 
HJ22-2:l 1,70,570 1,86,687 3,57,266 '52 ., 

1923·2,t 1,86,82:J 1,37,143 3,23,960 '41 .. 
1924-25 .. .. 3,25,391 '39 ., 

Oudh and Rohil- 1920-21 .. .. .. 76,107 '54 ., 
khand Railway. 

1921-22 .. .. .. 90,614 '75 .. 
1922-23 870 .. 87,839 88,709 '66 .. 
1923-24 155 .. 94,321 94,476 '72 ., 

1024-25 .. .. .. 1,08,802 '71 .. 
Great Indian 1920-21 1,69,SlG 8,026 2,10,%5 3,88,087 '94 ., 

PeninQula R?,il .. 
way. 1921-22 1,35,774 7,665 2,26,601 3,70,040 '96 .. 

1922-23 74,833 3,285 1,55,711 2,33,820 '59 .. 
1923-24 62,031 1,586 1,10,127 1,73,744 '38 .. 
1924-25 1,17,535 5,71!) 1,23,7H7 2,46,991 '51 .. 

North·\Vestprn 1920-21 I,Hl,155 .. 2,03,945 3,23,100 '66 .. Railway. 
1921-22 2, UJ,S71 .. 3,68,553 5,88,424 1'1l .. 
1922-2:3 I,GS,OS:l 

" 3,2S,721 4,9G,804 '95 ., 

1923-24 l,tl4,ORO " 3,78,508 5,73,488 1'00 .. 
1924-25 .. .. " 6,27,834 '96 ., 
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ANNE 

Cost of repairs per unit of rolling stock.-(Exclw;ive of renewals but inclusive of 
machinery has been divided equally 

R.i1w.y. Year. 

TotHI cost of repairs (including repairs to 
m,ehincry but excluding programme 

revenue). (Omitting 000.) 

Locomotives· (:oaching 
Vehicles. 

Goods 
Vehicles. 

-------~ 
------~~--.- --- ---- ----

Rs. Rs. RB. 
E •• tern Bl'IlgAI·--Broad Gauge.- I n Ii;· jfj 6,24 3,,:1 ;),38 

1916.17 6,87 3,53 :!,6i 
1917·18 7,86 ;1,09 ;{,74 
19I5·I!! IO,SI 4,85 4.31 
W19·20 11,48 7,04 6,.50 
19~O.~1 1:1.811 9.05 7,01 
IH21-::2 /.,.41 7,98 5.72 
19~~-23 18,6;, 8,86 14,95 
1!l~;U4 1-; ,;is 9,44 10,10 
l!):!J-~.J H,86 I,:?:! ! •. 2~ 

& .. tem Bengal-)[etre Gauge.- Ifli.'·lG 4,:18 " ~~ 1,97 ... ,11 

1916·1i ;.86 2,66 2,06 
Wli-Ill ·1.5:l 2,73 1,93 
H1l8-19 ,,,66 3,61 2,13 
1919-:!f1 6,78 3,75 3,29 
19:!lJ·~1 5,73 4,98 4.05 
1921·22 7,58 6,18 4,80 
1!l:!Z-:?3 S.B4 i}.3::! 4.50 
1923·24 8,;;6 4,M 4,38 
1924·2;, 8,9i 4,02 4,i:l 

East Indian . 1915·16 :H"j2 w,n 17,47 

1916·17 3:1,60 12,09 24,61 
Hlli.IS 33.44 ll,2:! :?o,36 
19I5·]!1 H,12 12,23 24,29 
1919·20 !)o.:n 19,05 50,9-l 
1f);?I).:?1 61,04 22.49 36,54 
19~1·~2 57,i.11 27,95 49,21 
1922-23 70,18 29,30 64.36 
IH2:I-U 63,00 34,14 1,W,1 !l 
1924·25 58,25 36,44 37.S:! 

(/udh Rnd Rohilkhand I !ll.i·I6 7,117 5.(n 4, jf) 

1916-17 6,91 6.;'1) 4,5:1 
1917·18 7,7~ 6,W 4,28 
1!lIR·W 9,69 6,9.5 7,02 
lfIl9·;?0 13,10 8,8,; 1:1,48 
1920.21 15,44 7,57 6,92 
IH2[·2:.! 17.57 10,29 4,W 

I 92:!·23 20,99 10,44 6,08 
1923·~4 I\U5 9,89 9,08 
1 !l:?4-~5 17,76 e,87 1:1,16 

Great Indian Peninsul" 1915·16 47,6.'; 12,88 13,78 
HIl6·17 4!l,81 1:1,19 1:1,91 
1917·18 49,27 18,73 14,:?:? 
1918·19 67.69 28,04 23,88 
1919·20 8:1,06 41,63 42,15 
1!)20.21 97,20 50,81 50,59 
1921·2~ !JR.:?7 52,43 59,28 
]922-~3 !l4,:lO 52,49 41,70 
1923·24 8:;.28 46,811 45,26 
192·1·25 87,58 43,73 33,00 

Sorth.Weotern 1915·16 :n,n 1:1,74 7,84 
1910·17 32,93 I1,M 9,10 
Hlli·IS 4R,51 l!'l,'i·i 14,68 
1!)18·1!) 68,10 22,Sl 25,,~8 

101!1-20 94,72 26.39 :10,06 
1920·21 1,29,10 38,42 36,fti 
1921·22 1,36,12 48,69 54,88 
1922·23 1,1:1,73 Sl,21 48,13 
1923-24 1,19,63 47.28 40,68 
1924·25 1,21,10 48.6:; 48,71 
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XURE-X. 
repairs to plant and machinery. 
between coaching and good~ vehicles.) 

Cost of repairs to carnage and wagon 

I Authorised stock. )Ia;ntenancp co_t per (excluding Pro. revenue). 

Tota] Coaching ~Iaintenance (;{lQd. 
tractl\:(' Vehicles Goods ,'ehi. cost ppr Coaching vehicle 

Locnmotivf:'8. (·tl.)I't. in fOlIr- cleo in fOllr LoC'omotin', 1,000 lb •. vehicle four· 
Omitting wtll'f'[{'r~. wht·e/t·rs. tractivt' four· wheeler. 

OuO. effort. Wheeler. 
--------.---.- --....---- ~---.---- ~~----.... ---.-------.- 1 ------"'--- ----- -----

No. Lb •. No. No. R •. Rs. Rs. Rs. 
:l:~:! li I.:l~ I,:!.,)ti 7,459 1,!rJ7 102 297 45 
:l~(i til,32 1,285 7,-l6ti 2,197 112 275 36 
HI (io,1;7 1,:12:1 7,580 2,376 129 234 49 
:IH GU,uo 1,282 7,ti3:1 3,44:l 180 379 .56 
:!~8 .-,!-l,flB 1,2ti:\ 8,022 3,8M 193 5.57 81 
30.) ;")u.:!!J 1,:!11 n,U63 4,553 247 744 77 
:105 ,.9,49 1,21:1 ~,059 5,053 259 658 63 
:108 :~,85 1,tlll 9,079 6,055 317 -.)~ ItH ._. 
:\1)3 ;is.S;) 1,211 9,1~6 ti,707 299 779 111 
~93 ti1.8U ],272 8.784 5,073 240 705 105 
26:? :HUli I.Hli i,6.j,j 1,671 120 192 26 
:!5i :W,4ti I,H7 -;,5-!~ 1,889 1:1:\ 184 27 
~·;8 :1.3,1U 1,5:18 7.566 1,756 129 178 26 
~4:1 :1:1.0., 1,48,) 7.567 2,330 160 243 28 
~;):! :1:1.60 1,463 •. 668 2,690 :Wl :!5i 43 
:!(jU :I,~.:!S 1,522 f,57:1 2,132 150 .128 53 
269 3i, i,j 1,.334 i.754 2,817 201 403 62 
:!58 :!6,Uil I,":U 7,781 :I,4::i 246 347 58 
:?58 30,06 1,5[;1 7,;91 3,318 237 300 56 
252 :17,0(\ 1,418 6.811 3.560 24i 284 69 

1,:!j9 .' :1,3~6 36,198 2,74:? .. 484 48 
],~.;!) " 3,373 36,048 2,669 .. ,'l58 68 
1.~~9 .. 3,:17,'; 36,163 2,656 .. 332 56 
J,2~-)n :1.421 :16,19:; 3,5o.t .. 258 67 
1,269 :1,.;28 38.176 3,964 .. 540 13:1 
1,299 .. 3 .. ';18 -1U,676 4,699 

" 639 90 
1,328 

" :U2() 40.781 4,349 ,. 794 121 
1,32tl 2:1,828 3"jG8 oJ:?7:?:? .),.284 '!95 823 151 
1,350 :'!5,i:'!;3 3.702 H,-1;;U 4,667 245 922 246 
1,352 2t),l:l() 3.918 ·l7,I:!a 4,:\(18 223 930 123 

286 " 1,-BO g,186 2,691 Xii 352 50 
28ti I.HI 8,198 2,415 .. 451 55 
286 .. 1,440 8,189 2,699 

" 424 52 
286 .. U71 8,2U7 :),387 .. 473 86 
290 .. 1.508 8,513 4,516 

" 
587 158 

3M ., 1,496 8,665 5,0.9 506 80 
" :\04 ,. 1,462 8,;;.9 5.781 .. 704 47 

304 21,24 1,-196 8,684 6,906 ,. 698 -.0 
:116 ;;6,88 1,501 B,G:!7 6,155 342 659 105 
316 57,46 1.6J9 R.61!) ,5,62~ :l09 79·5 153 

1.19~ 2.46,41 ~,8,i9 1~,971 :1.997 193 450 73 
1,195 :!,·r;,o~ ;:'OtH 19,039 4,168 20:! 439 73 
I,Hl5 :!,.t7,O:! :1.11;16 19,089 4,123 199 617 74 1.19;; 2.46,97 :1,0:1:1 HUll .'>.G6t 274 924 125 
1,195 2.46,97 :1.0.3(1 19,098 G,9.i I :136 1,365 221 
1,:16 :,62.86 :1,146 Ig,]'!7 7.994 :170 1,615 264 
1,239 :?,iG.i:? 3,146 19.71S 7,931 355 1,667 301 
1.:.!39 ~. 77,04- :1.I:\4 19,843 7,61 I :140 1.675 210 
1,282 ~.9n, 7;; :1,:181 211,86:1 6,652 :!9:J 1,:184 .:!l"j' 
1,281 2,92.34 :1,H9 21.659 6,837 :100 1.272 152 
1,49S 2,9:1,9:) 4.892 :;I,::ns 2,492 ]27 281 ~5 
U98 2,94,71l ;),(),jn al.:J,jo :!,I~S 112 228 29 I.4WI :!.91,1ll ,1,(1.19 :l1,19H :1,136 165 312 47 
1.494 2,!J3,!)() ,3,:I.i9 :!:I,IHIO 4,558 232 426 " 1,li18 a,:?l,:!:l 4.94\\ :13,040 5.8;/4 295 533 91 I,G30 :~.:!3. 71 5.3;':1 :12,:119 J.9:!O :199 718 114 1.63.) :;.24,6,) .>,:142 3:.!.:J;1fl 8,3:!5 419 !ll:! 170 
ItGj.~ :1,:;0,08 ;1,~1:?3 :1:J,086 6,872 345 H::?-: 145 
1.657 :),31,2. ,,).70:l :13.14,,) 7,219 :161 829 123 1,6.i:l :),32,99 tj.~'jH a:uoo 7,326 3tH 775 147 
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ANNEXURE XI. 
lProyressivl'; capital ol/tlay 011 I'olhll,(j stock, plallt and lIwchille tools.] 

Omitting oOv. 

Outlay on Loco- Outlay on Car· 
motive Work· rlage and 

Railw,,)'. 
Outlay on Outlay on ~hop Plant, Wagon Work-

Year. Loeomo- Carriages including 'h0l: Plant, In· 
tives. and Machine Tools. elu Ing Marllln~ 

Wagoru. Tooill. 

-

RB. RB. RB. RB. 

J.: •• tern Bengal Broad Gauge 1915·16 15,44 29,76 1,81 2,57 
1916-17 ;,40 10,04 74 10 
1917-18 .. 8,03 .. .. 
1918-19 -30 3.79 1,19 26 
1919-20 :lO 43.60 1.08 25 
1920-21 ·-15,54 61,86 1;73 12 
1921-22 \).64 18,75 

. '1,26 
58 

1922-23 3,70 48,16 39 
1923-24 4,26 5,35 3,87 54 
1924·25 6,13 12,62 1,45 34 

Eastern Bengal Metre Gauge 1915-16 8,98 14,83 29 22 
1916-17 -2,32 6,36 15 8 
1917-18 4 2,43 .. .. 
1918-19 -8,67 -7,66 5 1 
1919-20 2,95 -8,93 3 --84 
1920-21 6,39 10,59 37 31 
1921-22 -99 15,16 .. 10 
1922-23 1,72 17,37 18 18 
1923-24 4,59 3,87 77 73 

E 
1924-25 44 1,59 17 24 

'ast Indian. 1915·16 17,00 43,93 25 -2 
1916-17 -1,29 14,22 39 18 
1917-18 26 8,42 26 11 
1918·19 .. 4,47 -46 15 
1919·20 8 62,47 2,33 63 
1920·21 56,27 58,48 5,89 37 
1921·22 31,16 1,13,83 4,41 I," 
1922-23 26,31 2,53,06 4,20 3,89 
1923-24 47,89 2,17,24 8,24 3,66 
1924-25 .. .. 3,14 i,57 

udh and Rohllkhand 1915-16 4,41 12,53 o 
1916-17 .. 3,21 
1917-18 .. 50 
1918-19 .. 1,30 Old records not available. 
1919-20 .. 25,80 
1920-21 7.60 26,94 
1921-22 5,16 31,27 
1922-23 23,96 14,75 
1923-24 14,24 23,64 
1924-25 1 16,56 

Great Indian Peninsula. 1915-16 42,59 44,88 3,15 1,38 
1916-17 2,38 12,32 1,44 2,78 
1917-18 .. 4,25 1,93 117 
1918·19 .. 2,52 49 31 
1919-20 

S'7,46 
3,62 54 24 

1920·21 67,66 15,51 3 III 
1921·22 39,68 30,94 6,41 1;04 
1922·23 1,67 81,93 3,14 88 
1923-24 47,00 i5,76 8,68 1,25 
1924-25 63 6;;,00 4.61 3,88 

North·Western Broad Gange 1915·16 8,69 :l5,31 1,57 46 
1916-17 2.63 10,37 45 90 
1917-18 22,9S 38,40 11 21 
1918-19 5,66 63,02 1,43 8 
1919-20 28,87 89,81 4)35 10 
1920-21 1,06,31 18,75 61 98 
1921-22 16,27 20,87 11,76 3,84 
1922·23 3.,11 72,95 47 3,17 
1923-24 26,69 77,99 1,55 4,16 
1924-25 3,80 54,23 2,28 1,28 

,,"orth-Western Narrow Gaug~ 1915-16 1,29 2,70 4. .. 
1916-17 1,51 40 .. .. 
1917-18 95 2,18 .. .. 
1918-19 5,39 5,18 .. .. 
1919-20 1,59 5,42 .. .. 
1920-21 73 1,09 .. .. 
1921-22 13,78 82 .. .. 
1922-23 99 46 .. .. 
1923-24 3 3,99 .. .. 
1924-25 5,62 2,66 .. .. 

---



ANNEXURE XU. 
Looomotive Shops-Percentage of Supervision to Labour. 

FOTCm('n and AsHistant Subordinate Bupervision Percentage 
Foremen (charged to charged to Skilled Labour. Unskilled Labour. of 

General Administration). 'WorkshopR. 8UPPTvision. 

Railways and Shop. On 
On Monthly 

No. Monthly Rate. No. Monthly Ratr. No. Monthly Hate. No. Monthly Rate. Num. wages 
wages. wages. wages. wag('~. bers. (ekilled 

a.nd un .. 
,killr·d). ----------------- ----.- ---- ---- ----- ----"--- ____._----0_ ---- ---- ---- ---- ----- ---- ---- ----

Ea .. tern lIengal Railway .• 
R8.' R8. Re. Rs. Re. Re. Re. Rs. 

(I) Kanchrap''''' 12 6,175 502 23 5,649 U6 1,886 li6,961 35·5 52:1 7,061 13'5 1 '45~~) 15·f)i~I;) 

(2) Saidpur . 4 1,895 474 II 2,400 27:1 874 27,185 31·1 220 2,!I{1l 13·6 I . J 9'/~;, 14'43% 

(3) 1>acca I 550 550 1 330 3:lO 183 5,:196 29'0 93 1,:lOI 12·{j .... ·)n' 13'34% I .... ,0 ---East Indian Railway-
(4) Jamalpur 37 20,195 546 281 43,78~ 156 1i,405 1,32,253 20'6 3,261 50,745 15·6 3·29~,~ :14'96% 

Oudh and Rohilkhand Railway-

(5) Lucknow II 5,302 482 75·5 23,387 310 1,960 72,169 36·8 323 4,316 13'4 3'77% 37'51% 

Great Indian Peninsula Railway-
(6) I'."el 17 IQ,833 li37 133 29,687 223 3,05!1 1,64,090 53'6 1,700 48,258 28·4 3'la~~ 19'08~~ 

(7) .Jhansi 10 5,285 529 80 13,108 164 2,197 74,830 34 947 16,825 17·8 2· 86'Yo 20'O7~,~ 

North. Western Railway-
(8) Moghulpura 23 11,512 501 152 23,765 156 3,762 ,1,89,434 50·4 1,357 25,550 18·8 3'42% 16'41% 

(9) Karachi 5 2,800 560 47 7,431 158 783 45,195 57·7 344 8,251 23'0 4'61% 19'14% 

(10) Kalka I 600 600 15 1,971 131 127 5,656 44·5 74 1,676 22·6 7'96% 311'07% 

(11) Rawalpindi 5 2,800 I 560 25 3,563 143 608 .. .. 201 31,599· .. 3'71% 20·11% 

(12) Sukkur . 6 3,375 1 562 35 4,114 118 668 31,943 47·8 390 7,816 20 3'88% 18·84% 

• This figure II the total coat of skJlled and unskilled I .. bOllr. 



ANNEXURE xm. 
Carriage and Wagon Shops-Percentage of Supervision to Labour. 

Supf'rioI'S!JP:'fVisi()Il: Su bllrdinai(' ."up('.vi~ PcrCClltagc 
('ha~·g(.'d to :-;ioa ('ha;'g<·d to ''''killed 1",lIour. (:nskilled Labour. of 

(iellpra.l Admini:-ltrati(Hl. \\'ol'ksIHtpS. Rlllt(,l'vi~i(ln. 

-------
Railway and Sll'lp'. 

On 
Un mont.hly 

No. 'loathly H.'(". Xo, ~!on(hly Ra(p, No. ~f()n(hly Rat", No. Mon(hly Ha('. Num- wagps 
wag(~."\. \\'af.;(·~. wag('s. wagl's. ber •. (,kiIIPd 

a.nd un· 
'killl'd). 

--~~-~-~--------
_-___o_ ---- --1 __ ~ 

~~-- ---- --~- - --- ~--- ---- ---- ----
En,,[!?r» nrwptl Rrtilu'(l,Y- Ha. Hs, H •. Hs. Hs. H •. Hs. R •. 
·(1) Kanchrapara. 7 :I,IU;; i).1(j 1:1 :1,~;;11 :!fiO 1,!Ha ;i7,77l :!!). ~ (iSti 7,1:;:; 10·:1 . 7;j Oo ((1'80~;, 

(2) f;a.idpur :1 1,;;011 :;110 :; 710 :!:I:; J,(HI/ :!.).7~;) ~;)'G 17:1 ~,:Ilt; 1:;·4 . [iOo;) 7'8()~;) 

(3) Dacca. , IGI '1,:;~6 ~7·i) :!O .28;') J.!.;! 
Efl,r.;l lnrlirln R(ti!U'rt:/- -(I) LilJooah :!8 J;';,:!OO iiI:; 18,') :!I,:;OO I:;~ 11,500 :;,'11,1100 :..n I,HOO :Hi,100 :W l'uO',);) IO·r;:z~;) -~ 

(;;) Ond:d 2 !Jill) ·L')I) :! :!OO 100 270 (i,SOO :\(i';l 110 1,100 10 I ·O;)~;) J:J'f):!°0 
O'ldh (/nd Rohilkhrt"d Raiiw(t!J-

(6) Luckno\Y In :'), 100 iii 0 R!I 11, to:! U8 I ,;,)~l ;)~,(L:!n :17 1.1411 ~:;,071 I:;· !J a·~()I:;) :!o· ]~I):) 

Grc,'tt Intil'an Penin'1,l/ht Rfz/lu..'a.'l-

(7) Ma.~lIn::r." IG 10,70:1 Wi!! lin ~0,0!12 IGS :J,IHi 1 ,fi:U{j3 ;')1 nOli 2(;,080 28·7 :J.:?!I0;) J (). :!7(~{) 

(R) ,Jhrn'li ·1 I,ROi 4(;7 :10 !),:?:W l·t:; 1,214 40,U;;:,) '22·7 (,-., 10,975 16·:1 :!'O8°;) 1:1· 7W,~~ ll_ 
l\Torlh- IV (''if('rn RrtilICay-

(n) Moghulpura 27 II, lin ;,.:t 17R :! I ,8 II ,.-,.) :;,7ll;; I,(l'),HH! ·1:;·7 1,801 4:;.1:!0 23·3 a'GG~;) 17· 22~,~ 

( IIJ) Karachi 600 GOO :.W !),:JI7 :!Ol 'i!ri 41.407 ;');)·H 5:W 12,7:11 2:1·7 l'O:?I)~ 10·:;:;% 

(II) Kalka ;; :;r.1 7'2 kl :;.:.O!l ·1:1·:1 2G 50:! In·:1 1'6G~;) f)·07tjri 

(12) R",ulpindi GOO 600 I:! ],!1~;; IGO 372 in 20,!):!7t 2· 88~~) 12':Wo~ 

(13) 8ukkur 600 600 :.!:. :;,0711 I')') (lIn 2·l,410 :m,,1 2;'7 :;,GII 21·8 2'fI()~:) 1:!':!2':{, 

• Dose not indl1dt' ca'-riagc con8tru~tion shop. 
This fig"rc is the total cost of skilled a'l<i un,kille<i iI,Lour. 



lnil\l'ays IIml shops. 

- -------

I Railway-Easlrrn BenUa 
Kanchmpar 
Saidpur 

(Paint) 
Dacca . 

(Paint) 
East Indian R 

,Jama]pur 
(Paint) 

a* 

ailwl1iJ--

YliJ--O. ,c· R. Railu 
Lucknow 
(Paint) 

Great 1 ndian P 
Parp] 

enin811lrt Railway.-

(Paint) 
Jhansi 
(Paint) 

North- Western 
Moghalpura 
Karachi 
Kalka 
Rawalpindi 
Sukkllr 

Railway-

. . 

ANNEXURE XIV-(i). 
'" ,-a11d Wages of Staff employd E reeting Shop. 

Superior Supervision Subordinate Super-
charged to (lpncml vision ('harged to Rkilled Labour. 

ArlminiHtration. \Vorkshojls. 

l\Jonth]y l\J ontll I \' l\lonthly 
Numhpl'. \\'ag!'8. Numh!'r. Wag('~. Numhp!,. Wages. 

------ -_ .. _---- ---.- ~----- -------- -----.---

Rs. Rs. Hs. 

3 1,421 !l 2,4:1fl 471 17,!lGS 

I 440 4 1,0:,0 l!)!) Ii, WO 
I 47G .. · . 312 7,Ga2 
I [)fj() I :~:)O 27 771 

. . . . .. · . 63 1,014 

G 2,72;; ()i) 8,400 I,IG() 24,04:; 

I 500 2 121 12:1 2,402 

2·3 !}:H lG :1,04K :154 14,H74 

.. . . . . · . :10 KOO 

:1 I,S;;(j :IH II,OKS R63 G4,04!i 

.. .. 2 2:12 41 2,2!l7 

2 I,ISH 21 4,H27 379 14,647 

.. " 
1 71 :36 1,103 

6 2,695-3 40 7,063 R2f> 46,002-15 

1 52:, 13 1,G64 177 10,453 

It GOot 2 2:10 24 1,056 

I uno 5 !l21 102 .. 
I 550 13 I,611 126 G,1I02 

, * Erecting and FlttlIlg ,shops are a smgle charge. t For all shops at Kalka. 

Unskilled Labour. 

l\Jonthly 
Num!,pr. \Vagcs. 

----

Rs 
11:1 1,1167 
71 7m 
55 fi71 
10 WJ -.. . . -Ci-' 

1 !I:~ :1,77S 
:IS 4:n 

7!l 1,075 
IK 22() 

24:1 7,073 
48 1,2{j4 

12:1 2,OG6 
20 323 

209 4,256-12 
76 I,H2H 

() I:ln 
65 6,226-5 
(8 870 



Railwa,ys and liIhops. 

Eastern Bengal Railway-
Kanchrapara. . 
Saidpur 
Dacca . . 

Ba,~1 Inrlia1' Railway-
Jamnlpur 

Oudh and Rohilkhand Rallway-

Lucknow 

Oreal Indian Peninsula Railway-
Parel . . . . 
Jhansi . . . 

Nortlt- Western Railway-
l\Ioghalpura . . 
Karachi 
Kalka 
Rawalpindi 
Sukkur 

ANNEXURE XIV-(ii). 
Strength and Wages of Staff employed-Fitting Shop. 

J 

Superior Supervision 
charged to General 

Administration. 

Number. 
Monthlv 
Wages: 

Rs. 

Subordinate Super
vision charged to 

Workshops. 

Monthly 

Skilled Labour. 

Number. Wages. Number. 
Montroy 

Wages. 

Rs. Ha. 

J See erecting shops same figures apply to fitting and erecting. 

22 622 

4 1,950 18 2,397 538 10,845 
80 1,499 

540-8 9 1,374 264 10,958 

1 900 13 2,038 217 10,035 
1 525 8 1,068 165 5,748 

575 15 2,658 269 11),528 
5 738 75 4,199 

6 480 53 
1 69 60 2,784 

Un~kill"d Labour. : 

Number 

12 

54 
1 

31 

50 
55 

76 
25 

22 
18 

Monthly 
Wages. 

Rs. 

143 

794 
23 

427 

1,:-104 
848 

1,255 
598 

3,292 
364 

-..... 
~ 



ANNEXURE XIV-(iii). 
Strength and Wages of Staff employed-Boiler Shop. 

--~"" ,~---~ -- - ------------~~-" 

Supprior f;upervision charged ''''ubordinatc S.;:rerTi. 
to ion chars to Skilled Labour. Unkilled Labour". 

Gpn!'r"l Administration. W ork.hops. 
Rni)"ays and Sho"". 

Numbt'r. Monthly I Monthlv Number. Monthly Numb('r. Monthly 
Wage •. _~~':~ -::~-. Wag"', Wage •. 

-----------.----,.---.-~-~----------- --------.---0--- ---.---.---.-- ------0---"'- -------. ~---- ---
Rs. Ih R •. Rs. 

Erz..ter" Be""?,,l Rai/.m!l-
K&ilChrapara 2 !l8:l 3 8M 442 13,GilR 69 1,137 
~11,idpllr 1 550 2 47() 192 6, 1Il7 4fi Gt2 
Dacca .. .. 

" .. 36 I,O;U; [; 85 

l1a,'d InfJian Railway-
,Ta.rUl\lpur 2 1,IiiO 14 2,982 1\39 9,491 7'2 733 

(Con.tn.) 77 1,6:IR 4 125 
Repairs 3 1,650 :J!) 6,:1Il3 1,058 19,.t7H 231 :l,:!ll 
Tin~mith 1 600 J HI) 64 1M Ii 9!J 
C()JlPt'fRmith .. .. 2 6~0 135 2,81\4 7 76 
Tuhl'~IH)P · " .. .. .. 33 643 27 355 

Oud" "lUi RollilHand Railway-
Lncknow · 2 872 16·5 :l,25:! 414 14,04\1 2R 373 
Tin and Copper .. .. 2 275 94 :l,rd7 11 If/O 

Great '"tiian PenirulUla Railwag-
Par!'1 · · 2 1,360 !l 2,059 505 20,lJIi 164 3,956 
COPPt'rsmith 1 455 7 1,260 117 6,2A3 50 1,734 
,Tho.ll:-li . 1 475 11 1,479 37.~ II ,:l 1 Ii 121 1,823 
Copper and Tin 1 475 2 286 132 4,414 44 702 

North· IV e .• /Prn RuillVuy-
Mo~h"lpnru · · 5 2,157 32 4,515 1,145 IiO,601 176 3,441 
Kl\rlv~hi · 1 500 11 1,454 260 15,()46 56 1,353 
Coppersmith " " 1 210 18 1,019 I 26 
Kalka 1- 600- 2 602 24 996 8 188 
Rawalpindi' I 500 5 6,679 224 .. 42 lI,nl:l 
Sukkur · 1 MO 9 1,070 196 1O,15!l 62 1,214 

. . • Figures represent the SupervI810n Staff charged to General AdllUmstratton for aU shops at Kalka • 



ANNEXURE XIV-(iv). 

Strength and Wages of Staff (mployed-Millu'11'g1ct and other shops. 

Kllp('l'ior SupcrviHion Sllbonlillatc :::;\1)1('1'- I 
chargl'd to Ol'nf'ral yiAion dWl'ged to Skilkd L:1bour. l~nskil[Pu L:1bour. 

AdminiAtration. \Yorkshops. 

Railways :1nd shops. 

Monthly Monthly Monthly Monthly 
i\nmLf'r. W:1ges. Number. Wages. Number. \Vagcs. Numbcr. \Va!:!f's. 

------- ---- ------- -----~- ------- -~----~- --~ --- "_._----

Ea~telll Bengal Railway- Ra. Rs. Rs. Rs. -Kancnrapara 1 f>1O 4 94!) J.')O'!J 6,S~2 76·7 I,Wi':1 
70 1,/ HI -Co 

Saidpl1f .. . . 1 :{ilO 121 4,:.'41 ;31 489 
Dacea .. . . · . · . 32 1. I:! I 40 .')07 

Ea..t rndian Railway-
Jamn.lpur G 3,400 32 7,820 (lim l'i,O,'I8 1,36!) 2U133 

Oudh and Rohilkhand Ry.-
Lw·know 1·7 R81 9 2.080 .. · . " . . 

G. I. P. ltailway-
Pltrl'l 4 2,.')05 20 ;{,7S:{ 246 16,561 5:32 16,:W~ 
JLansi 2 1,120 Hi 2,408 :H7 12,307 341 7,106 

North·Wcstprn Railwa)-
J\Tnghalpum :{ 1,f>20 If> 2,:H6 29fJ 15':;62 260 4,710 
Ka!Etl"hi I 700 · . · . .. · . .. . . 
Kalk'1 . . " " 8 SSO 'r -I 1,479 40 942 
Rawalpinrl1 . 1 700 " 500 14 · . 4 1.249 
Sukl<ur . I 700 · . · . . . · . . . .. 

1 47:' .' 464 40 2,298 :{O Ro'! 



ANNEXURE XIV-(v). 
Stren.fJth and Wa.fJes oj Sta:ff employed-Loco. Foundry Shop. 

Superior ~upervisi()n Subordinate Super-
charged to (~encral vision "harged to Skilled Labour. UnskillNI Labour. 

Admini"tration. \\'orksho),s. 
I<ailways und shops. 

l\Ionthly Monthly Monthly I1lonthly 
Number. "'Tages. Number. Wa.!!('8. !\umhcr. Wage,;. ;o.;umher. \\'ages. 

---- -------- ------ ~----- --------- -----._-- ~------ ----"-- ------ --, - --- -----
Eastern Bengal Hailway- g,;. Rs. Rs. gR. 

Kanehrapara ~ (illi) 1 :117 WR·7 7,~4:1'4 8H'8 1,221' a 
Sllidpur · . · . · . · . · . · . · . · . Dacl"a (BmHs Founclry) · . · . · . · . I) 171) 2 28 

ERHt Il1di!Ul gRilwt1y--
;Iamalpnr ([roll) ., 1,2;)\) 18 2.-l:12 :1i):1 7,!)78 221 :1,2:12 

I 77 41) 1,021 
.Jamall'lI!" (BrasH) 2 1,(Wi 4 fJi)t) 1M 2,7(\8 21:1 :1,I)On 
Pattern Shop 1 ",,0 14 l,077 lii:1 :1,727 4;) ,,:lO 

Oudh and \(ohilkhand Hailway-
Lucknow I !)j[) :1 4;)7 202 -l.2B-l 80 I , 1 ~;., 

Cn'at Illdian ["'lIiIl8ula Haihmy--
1'111'\,1 I fJ:32 1:1 2/,:1:1 2!1l li.!IO!l :I:n n.7!!2 
.lhllll,i · . · . · . · . · . · . · . · . North- W,·,;t!'l'1I Hailway-
'1l)ghalI'll I'It 2 1,200 12 I ,;iO I ~Ol l:l,fiH 201 :IA84 
Karaehi (l!'On) · . · . 2 480 27 1,:11)2 J(i :18:1 
Kar:whi (Bra8~) · . · . I 287 !I ,,08 7 ]()O 
Kara<:hi (Pat (','m) · . · . 2 :122 II 1i7:1 1 :!~ 
Kulka 1* fioo* I !l:1 1:1 ;'411 G 8r; 
I:awall'illdi · . · . 1 ~.;2 · . · . · . · . 
~l1kkll" · . · . 1 In:1 4:1 :u:\!\ 42 70(: 

. * Figures rppresent ihe SUPt'rvlslon ~t~tI charged to (lPlwral ,\dmltllHtratlOll for ali Hl\()p,~ at Kltlka . 



ANNEXURE XIV-(vi). 
Strength and Wages of Staff employed-Loco. Smithy Shop . . 

Superior Supervision Subordinate Super. 
charged to General vision charged to Skilled Labour. 

Administration. Workshops. 

Railways and Shops. 

Number. Monthly Number. Monthly Number. 
'Vages. Wages. 

----- --

lEas/ern Bengal Railway-· Rs. Rs. 
Kanchrapara 2 1,583 1 219 326 
Saidpur 1 425 . . .. 176 
Dacca · . . . .. . . 29 

Ea..,t Indian Railway-
Jamalpur 3 1,750 27 3,450 210 
.Jamalpur (Forge shop) 1 650 8 685 28 
.Jamalpur (Bolt & nut shop) · . .. 3 685 89 
Jamalpur (Spring shop) · . . . 2 186 26 

OuJh and RoMlkhand Railway-
Lueknow . 1 524 6·8 1,078 203 

Gr&zt Indian Peninsula Railway-
Parel 1 1,002 5 804 250 
Jhansi 1 491 6 655 321 

I 77 
Nor/h· Western Railwa!;-

M.oghalpura 3 1,596 8 825 282 
Karachi 1 525 3 444 45 
Kalka 1· 600· 1 85 13 
Rawalpindi 1 550 1 95 8 
Sukkur . 1 550 1 ~1 44 

• Figures represent the Supervising Staff charged to General Administration for all shops at Kalka. 
tThe figures are for skilled and unskilled labour combined. 

Monthly 
Wages. 

gs. 
8556'1 

4,623 
770 

6,073 
872 

2,308 
520 

5,633 

8,977 
8,413 

13,533 
2,768 

563 
.. 

1,660 

Unskilled Labour. 

Numb!'r. Monthly 
Wages. 

Rs. 
12 310 
7 117 

15 120 

383 5,628 
111 1,913 
70 1,115 
33 474 

14 177 

60 1,481 
58 796 

247 4,816 
104 2,380 
10 219 
27 1,081 
77 1,843 



ANNEXURE XIV-(vii). 
Strength and Wages of Staff employed-Loco. Machine Shop. 

Superior Supervision ::.Iubordinate ~uper-
charged to Generltl viRion ehllrged to Skilled Labour. nnskilled Labour. 

Administration. WorkHhops. 
Railways and Shops. 

1 Monthl.\' Monthly Monthly Monthly 

Nllmbe'f. Wag"", Number. "'agcH. Number. Wage's. Number. Wag!< 

--.- ._--- --.--.--- -~ ----- - -- ;-- -----" ---- ------ -_._--------- ---~--.- ----

,a,tun n"l/,IjIll RaillVl1!f- HR. Rs. Rs. gs. 

Kanehmpara 2 1,07:1 5 926 2117'3 1253:1'5 \I[)·6 1,:;68 

Kanl'hrapara (Wheel & Brass) . .. · . . . . . 4[) 1,4!l7 24 :15\1 

~aidpllr I -lHO 2 r;r.0 141 4.017 42 587 

1),t(",,1. " · . . . . . :{:? \101 n 14!1 

E 

~'(/8t In·Ji.,l/I Rai/ll.'.I!/-
Jalllalpllr 4 I,S[)O 16 2.:lO0 :\76 KJi2, 4!1 iii!) 

2:; 63:\ I 17 

1 --~ 
.lamalplll' (Wll('ul ~hop) I (jOO 6 7H4 184 :1,H09 HI 7:l4 

.huHtlpm (Bra"" Finishin!l;shop) . I r;.,,)- J4. 2,726 294 G,O!)4 .)- :!,i I .)_., -" 

urlh .(. j(()/tif/:h(lIu/ RaiZu'r1!1-
Llleknow 2 !lI!) 12 11,5110 3:1G I :i,:l\):'; :1(; :\HO 

Lnekllow (Whee'l) .. · . I 2:n n:l 2,[):J~} 2:1 :101 
o 

;rcal llldifUi f'~llil,"la Uailil'''Y-
I'a rei :1 1,!)4-il 24- I>,04r; 4[)O 24,28:~ I:!:') :U",\I(j 

Will',·1 ~h,,1' 1 ;,7!) 4- H4fi 70 :l,4!l1 71 I.SI!) 

.J hall~i I !)54 ]() 1,:154 :{4!l 13,!)61 IO:~ 1,8:11 

\VIH,e\ lend,'!" 1 457 5 860 92 2,!)22 82 1,:110 

'(j1"th- Jre~lr:rll H"i"!"l?!-' 
:\,oghalpum 3 1,76!l :10 4.H56 MI 34,5B:~ I8S :1,i)!J!) 

l,a!'ftc"hi I 550 !l 1,!)32 161 9,177 58 1,:398 

Kallvt 

I 
1* (iOO* I 76 

I 
24 1,012 5 133 

Ha\H\ll'illdi I ,,00 

I 
Ii 541 207 .. 41 8,737 

f-iukl;lIr 1 ;;i)O Ii (i')(\ H7 (\,4:IS 94- 1,706 

- "'Figures include eost of snpervision for all shops. 



ANWEXURE-XV-(i). 
Strength and Wages of Staff employed-Saw-mill. 

Superior Supervision Subordinate Super-
charged to General vision charged to Skilled Labour. Unskilled l.abour. 

Ad ministration. Workshops. 

Railways and Shops. I . 
Monthly Monthly Monthly Monthly 

Number. W~ges. Number. Wages. Number. Wages. Number. Wages. 

-- .----- -- ._--- --- -----

E(UJle.rn Bp,ngal RailWQy--- Ra. Ra. Re. Ra. 
](anchrapara. . 1 5fjO 1 170 87 2,7f>3 JlS 1,422 
Saidpur · . · . . . " 232 8,332 22 334 
Dacca .. " .. .. .. 2 40 " .. 

Ji}(UJ/ Indian Railway-
LiUooah. . 2 1,300 3 900 200 6~OOO 200 2,600 

Oudh and Rohillchand R~i/way'--. 
Lucknow. . . . 1 550 5 769 150 5,381 124 1,890 

Great Indian Peninsula Railway--
Matungo. . . . . I 628 8 1,272 94 5,9!i2 110 3,284 
Jhansi . . · . · . :J 465 55 1,873 6~1 1,201 

North- JVe,/em Rllilway-
MoghaJpul':l :3 1,53f1 13 1,470 218 9,474 159 :3,684 

Karat"hi · . · . 2 159 25 1,932 I):~ 1,1O.j. 

Kalkfl · . · . " 
.. .. .. . . .. 

R.awalpindi · . · . 1 12;; 19 Included 13 1,001 
in 

I 
column 9 

I f'iukkur I · . · . I J 85 7 319 :1I 575 
, 



ANNEXURE XV-(ii). 

Strength and Wage.s of Staff empl0.'le:l-Body Bu~"lding Shop. 
---_. 

Superior Supervision Subordinate Super-
charged to General vision charged to Skilled Labour. Unskilled Labour. 

Administration. Workshops. 

Railways and Shops. 

Number. Monthly Number. Monthly Number. Monthlv Number. Monthly 
Wages. Wages. Wage~. Wages. 

---~---- --- --
.MlUtern Bengal Railway- Ra. Rs. Rs. Hs. 

Kanchrapara · . 
" . - ., .. 329 1l,796 46 615 

HlUt Indian Railwav-

Lillooah · 2 1,200 23 2,100 1,970 68,700 90 1,600 

Grll4t Indian PeniMula RailIMY--

Matunga I 917 16 2,170 214 17,766 39 1,089 

Jhansi I 620 7 1,01' 263 9,343 37 706 

N Of'th· We"tern Railway-

Moghalpura . . · . 3 1,422 18 923 387 19,184 36 633 



ANNEXURE XV-(iii). 

Strength and Wages of Staff employed-Unrlojrarnp and Bogie Shop. 

Superior Sup(,TviRion SubOJ'dinate Super-
charged to General vision charged to Skilled Labour. Unskilled Labour. 

Administration. Workshops. 

T~ailways and Shops. 

Numb"T. Monthly ,\'nmil(,T. Monthlv ~\lmber. l\10nthl~' Number. Monthly 
\Vag"", 'Va~!Ts·. 'Ya'~p". Wages. 

-- .. - ------- --- - --- ---- ~. -.-- --- --- - ------ ----- -----

Rs. R~. Rs. Rs. 
Eastrrn nfl/qal Railwa?l-

Kanchrapara . .. .. 1 2flO lOi 2,!)34 4!) G06 

F:a91lndian Railway-

I Lillooah 2 l,O()O 11 I.r;oo 1,190 35.400 30 600 

GrMI Indum Penin~lIla Railway-

Matunga 1 5;1) [, r;o;\ ~2 1,436 3() 1,054 

.Than~i . . .. . . " . . .. .. . . 

North-Western Railu'ay-

Moghalpura 2 I,ll\)!) 2~ 2,m6 612 25,42i 138 2,56;; 



Haliwa.v~ IIn.1 ~hoJls. 

,- .. , - - _.- - ... _._-. 

ler II B" IIlflt! H'J i' II"I!!'--' 
l\ll('hra ;>:<1':, 

Nairl pllr 

D 
ita., 

I. 

a,cea 
Ian Bfllltlc/l Hailml!l· ... 
i\Jooah 

Oud h anrl RuhilHUllI'1 Railwll!l-

lIeknow 
11 Indian P~ni1i811111 H'li/u'Il.'l-' 

atull!:(il M 
,J han~i 

th· We·~lun Rlli/mIY-' A'or 
M 
K 
K 
It 
~ 

oghalpufa 
arm·hi. 
alka 
<twlllpil1 c\, 
llkkllr 

ANNEXURE XV--(iv) 
Strength, alld Wages of 8t4J el/lployedPlLillt Shop. 

t;u)x-"I'ior Hllpe)"':iHi()ll 1"1Ij,oJ'(linatl' 1"11j"-'I" 
Charw'<1 to (J(,I11'I',tl viHion <,h,'rgpd to RI,iilpd 

Adlllinistl'iltioll. \VorbhopH. 

'- '----

Numb,,)·. ?llollthly ~lIlllh<T. Monild·: ~llrllht'I'. 

\\·agl ·". \"a~c·". 

--... .. _ .. --.- - -- - - .... - - ,-

n". R.', 

1 ;',:,1) ., 
,')o() :l:? I 

I 47[) .. . . :112 

· . · . . . 
" 

n:l 

~ 1.000 H 1,700 1,100 

1 !iii\) 7 I.:l~!i 1:-\:1 

I 81s !) 1.416 an 
I :-\20 4 548 248 

3 1,110:1 I~ 1,2fi7 4Hi 
· . · . 1 1 :\7 12fl 

· . · . 2 172 2!l 

" · . 1 \41) 68 

· . · . :3 428 80 

• Represents the CORt of Hkilll':l anrl unskill .. c1 lahout'. 

. .• 

J"ahOl1J', l'nskillerl Ln or)!:!'. 

Monthly l\umher. Monthlv 
vVagps. Wage;. 

.. ------ - .. --- '--- _.-
Its, [{H. 

R,fi7!) :!O5 1,170 

7 ,;):~:! 51) 1)71 

I ,(i\ <! " .. 

~7,400 10 200 

5,0!1I1 ;l51 5,\1611 

J6,\l82 24 648 
7,101- 58 71)7 

16;851 :l6 697 
6,178 10 19,) 
1.2M 1 :?O 
.. 11 :U)():~· 

:1.288 30 718 



ANNEXURE XV~(v.) 
Strength and Wages of Staff empwyed-Wagon Repair Shop. 

-
Superior Supervision Subordinate :-iuper-
Charged to General vision charged to Skilled Labour. Unskilled Labour. 

Administration. WorkshopR. 

Railways and Shops. 

Number. Monthly Number. Monthly Number. Monthly Number. Monthly 
WageR. Wages. Wages. Wages. 

-- ---------- -----. 
Rs. Rs. Re. RR. 

Eastern Bengal Railway-

Kanchrapara. . 1 550 5 1,400 Mol 13,551 131 1,414 

Saidpur 1 475 2 580 :no 6,337 56 595 

Dacca .. · . . . . . . . .. .. . . 
East Indian Railwall-

Lillooah 2 1,200 25 4,000 2,780 82,900 100 1.700 
Ondal 2 900 2 200 270 6,800 1I0 1,100 

Oudh and RohWchand Railway-
Lucknow . 2 950 19 

Great Indian Peninsula Railway-
2,498 250 8,398 267 3.897 

14,601 Matunga 1 575 20 4,125 347 116 3,232 
Jhansi 1 402 10 1,672 189 5,773 343 5.604 

North- Western Railway-
Moghalpura. 2 991 18 1.755 579 20,844 211 4,679 
Karachi · . · . 2 631 123 6,!3::-; 37 879 
Kalka · . · . . . . . 10 405 " .. 
Hawalpindi · . · . 7 1,430 203 .' 47 10 990* 
Sukkur .. · . 5 535 l:~5 5,132 47 1,OR1 

*Incl'ldes wages of skilled and un~killt'd labour. 



ANNEXURE XV-(vi). 
Strength and Wage~ of Staff employed-Carriage Repair Shop. 

Superior Supervision Subordinate Super-
charged to General vision charged to Skilled Labour. Unskilled Labour. 

Administration. WorkBhop~. 

Railways and Shops. -

Number. Monthly Number. Monthly Number. Monthly Numher. Monthly 
Wages. Wages. Wages. Wages. 

- -- -----
HR. Hs. Ha. H,s. 

Ea.~ten! Bengal RailtCllY-
Kanchrapara 1 (;25 · . . . 281 11.291 43 547 
Ihidpuf 1 5[",0 I I:JO 153 3,584- 40 716 

Dacca· · . .. · . . . !l6 2,702 20 285 

East Indian Railway-· 
Lilloo:lh :1 J ,400 16 1,800 1,540 46,:;00 70 1.200 

Onclal · . · . · . .. . . " . . .. 
Oudh and Rohilkhrwri Railway-

Lucknow 2 1,000 26 3,278 519 21,222 169 2,6515 

Great Indian Po'nin.~111a Raiiway-
Matung/\ 2 I,:mfi 15 1,865 600 38,:l84 46 1,250 

Jhan~i .. · . 6 6S4 170 5,139 27 5ll 

North- We,tun Railway-
Moghalpum 4 2,104- 20 2,559 549 25,1l9 142 3,108 

Karaehi. · . · . 2 282 93 4,205 7 140 

Kalk/\ " · . I 40 21 877 3 59 

Rawalpindi -. · . 3 230 82 " R 5,03:1t 

Hukkur · . · . [) 5:n 149 5.947 !j , 18i) 

• Includes wagon shops also. 
t Represents thl' cost of i\killed and un:;kiJIcd lahonr. 



ANNEXURE XV-(vii). 

Strength and Wages of Staff employed-Other Carriage and Wagon Shops. 
_. 

Hllperior Supervision Subordinate Hurer. 
charged to Ueneral vision charged to Skilled Labour. Unskilled LafHJUI". 

Administration. Workshops. 
Railways and Shops. -

NuIII b(,r. Monthly Number. Monthly Number. Monthly Number. Monthly 
WageR. Wagt'R. Wages. Wag('s. 

--. ----------------- ------

Rastern B~lIgal Railway- lt~. Rs. lk & 

Kanchrapara :1 1,1i50 4 SHO lil4- ISJ;6:~ 140 J,674 

East Indiltn Rrlilway-
Lillot)ah I" S,IOO 101 12,:;tJO 2,720 7:;,000 I,aoo 2>!.2()(} 

Oudlt and Rohilkhand Railway-
Lueknow 4 2,0:;0 :l2 :l",:32 1i:l:2 1 R,:;:l:? 1i:IS 8,663 

Great InJifllt Pfnin~1I1<t Railw~y-
l\[atunga H Ii,S:!O 4H S,HI 1,4:17 7S,042 0:\2 15,52:~ 

JhanHi I 525 6 856 :1l5 1 J ,4a:{ 1:18 2,!.'56 

North- rre~lern Rrt£lway--
Moghalpum . 10 ii,:,12 74 11,:201 1,0:14 4S,!J~;:l 1,07:1 :n, ili4 
Karachi . · . · . III 4,108 4:10 24,(;"" 42[1 IU.Hti 
Kalka · . · . 2 ];)2 21 Hi:1 .).) 4:t:l 
Suklwr · . · . 1 J 1401 24S 11.724 141 :).1),)2 

... 
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ANNEXUR:m 
Cost of MoUen Metal 

---------

lletal. 

Deaeription. 
Freight on 

~letal. 
Weight. Rate. Amount. 

--------.---------- ---~-----I----------·- -------- ------
I 

Ton • \\'t. qr. lb. R •. A. P • Rs. A. p. Rs. A. P. 

June 1925. 

Iron_ Pig, Basic h Tatu " 161 17 3 0 66 2 10 ton 10,911 12 (\ .. 
Iron, Pi~, Basic" Burn " 102 10 2 o ' 5:l 0 0 

" 5,~3:J 1:1 3 .. 
Scrap, W. 1. and M. S., CI. 4 42 3 :1 01 ?5 I) 0 " 1,0.54 11 0 .. 
Scrap. W. I. and ll. S .• CI. 7..1. 279 II 2 211 15 0 0 " 4,193 13 0 .. 

Scrap, Cast. Steel, CI. 10 15 19 0 9~i 35 0 0 " 5Ml 6 5 .. 
Scrap. Steel, Tyres 22 19 2 0 20 0 0 .. 459 8 0 .. 
Ferro ?tl.nganese 4 f! 1 18 400 0 0 " 1,728 3 5 .. 

Ferro Silicon 0 16 0 I 12 8 4 cwt. 201 8 4 .. 
AluminiuDl 0 0 2 23~: 77 7 6 " III 13 2 .. 

Iron. Pig. Hoomatite . 0 0 3 3 : 161 12 10 ton 6 2 5 .. I 

Scrap Rails, Cl. 7 A 9 12 I 0 , 15 0 0 
" J.I~ 6 0 .. 

I 

Cr. Value o! shop accumulatiou 31 0 0 0 15 0 0 .. 465 0 0 .. , 
{ 

611 18 3 7 I .. 24,319 1 6 97~ 15 0 
; _. 

JIIly 1925. 
t 

Iron, Pig, Basic H Burn" 320 13 0 O! 53 0 0 ton 16,994 7 1 .. 
Ferro Manganese 4 15 2 14 400 0 0 

" 1,912 8 0 .. 
Ferro Silicon 0 16 0 0 10 4 9 owt. 164 12 5 ., 

, 
Aluminium 0 0 :I 5i: 77 7 6 

" 61 II 9 .. 
Scrap .W. I. and M. S., CI.-I ~7 10 0 o I 2.'; 0 0 ton 1,4~7 8 0 .. 
Scrap, Rails, ('I. 7..1. 45 10 0 0 1 15 0 0 IlB2 R 0 

i " .. 

Scrap, W. I. anrl M. S., CI. iA 297 0 0 0 
I 

15 0 0 .. 4,455 0 0 .. 

Scrap, Cast Sttel, CI. \0 21 12 0 0 35 0 0 .. 756 0 0 .. 
i 

Scrap. S ·.01, Tyre. 9 18 0 o ' 20 0 0 .. 198 0 0 .. 

. Value of Slo;:> acrumulRlion 36 0 0 01 15 0 0 
" 040 (J 0 .. 

1--
721 I.') 1 191

1 
.. 26,122 7 :I ,flo 13 () 



in Steel Furnaces. 

I 
~li,cell .. nrou" 

~ton's and 
Tranf'fert 

etc. 

---------

Fue! with 
freight. 

~t .. tionery 
f:'nilinr 
Ex; 

1-----------.----:-----'---
I 
i Rs. A. P. Rs. A. F. Rs . .l. p. 

129 

Rs. A. P. Rs. A. P. Ton owt. qr. lb. Rs. A. P. 

· ____ 1----1----_ 1 __ 

1 

___ . _________ _ 

i .,49S 14 II I 7,353 3 3 .. i \1.223 9 7 4~,373 12 3 556 4 2 20 83 R 4-

I I I I 

I I I 

! 7,533 51 3,375 ~ 9,261 1 41 47,058 j 10 653 III 2 6 / 71 15 4 
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AHHEXUBE 

Metal. 

DeeoriptiOIl. 
Freight on 

Metal. 
Weight. Rate. Amount. 

-~--~---------- --------- ~-------- ------ -------

Ton Cwt. qr. lh. Ro. A. P. Rs. A. P. Rs. A. P. 

A.qu.t 192/1. 

Iron, Pig, Baoio .. Burn .. 309 15 0 0 53 u 0 Ion 16,416 II /) .. 
Iron, Pig. HlBlI1atite 0 8 0 0 161 12 10 

" 
64 11 6 .. 

Ferro Mauguteae • 8 1 H 29 15 2 owl. 2.646 8 " .. 
Aluminium 0 0 8 t 77 7 6 ., M 1110 .. 
Sorap, W. I. and M. S., Cl. 7A 281 18 0 0 111 0 0 ton •• 228 8 0 .. 
Scrap. Raila, CI. 7A . 23 17 0 0 .. 357 12 0 .. 
Sora p. Qast Steel. CI. 10 23 II 0 0 35 0 0 ton 820 12 0 .. 
Ferro Silioon 0 16 0 0 10 4, 9 C'\Tt. III' 12 6 .. 
Scrap, Steel, Tyres 25 1 0 0 20 0 0 ton 501 0 0 .. 
Scrap, W. I. IIoOd M. S .• CI. 4, 26 15 0 0 25 0 0 .. 668 12 0 .. 
Scrap, flat-footed, rails 2 10 0 0 .. 62 8 0 .. 
Cr. Value of shop accumulation 29 0 0 0 .. .:l1i 0 0 .. 

--------- ------- -------1-----

669 18 4, 141 .. ~5.555 9 j 671 5 0 

--------- -------......-- ------- ------
S.pttmb" 1925. 

Iron, Pig. Basic" Burn n 179 5 0 0 53 0 0 ten 9,500 • 0 .. 

Iron, Pig. H .. m .. tite . • 11 0 0 4 7 0 cwt. 403 13 0 .. 

Ferro Manganese 2 12 3 0 ~9 15 2 .. 1.579 10 II .. 
Ferro Silicon 0 9 I 16 10 " 9 

" 
~6 II !l .. 

Aluminium U (I 1 ~3 77 7 6 
" 

35 " r. .. 
Scrap. Oat-footed. rails 1 5 0 0 25 0 0 ton 31 4, 0 .. 

Scrap, W. I. and M. S., Cl. 4, 4, (I 0 0 25 0 0 .. 100 0 0 .. 

Scrap. W. I. and M. S., CI. 7A 157 10 0 0 15 (I 0 .. 2,362 S 0 .. 
Scrap, Cast Steel, Cl. 10 •• 17 0 0 35 0 (I 

" 
1.569 12 (I .. 

Scrap, Steel, Tyres 16 8 0 0 20 0 0 .. 328 0 0 .. 

Cr. V .. lue or .hop accumulation 10 0 U 0 15 0 0 .. 150 0 0 .. 

---------- --------- ------- ------
"00 18 2 1\ .. 15,S:" 4, 2 .18 6 0 

-.'- ,-



XVI-cantd. 

Miscellaneous 
Stores and 
TrlWlsfer. 

etc. 

FIJ~l ... ith 
freight. 

Stationery 
engine 

Ex: 
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D~ilv 
l .. b~tlr. 

(;ralld 
Total. 

Outturn. Gost per 
ton. 

~----~-- --- -~-- --------~ - -----~ --~ _."---- -~--~ --------- ------

Rs. A. P. Rs. A. P. Rs. A. p, Rs, ... p, Rs. A. P. Ton Owt. qr. Ib Rs. A. F. 

__________________ ~_ ----.-,----.1------1-------- ----

5,470 6 2 3.048 8 2 9.541 15 4 44,287 12 3 625 4 2 3 70 13 4 

____ ' _______ -----1------- --~-·---I-------- -----

3,615 9 Ii 
-----.---- --.---..----- ---------.---~- ----------- ------- -------- -----

366 II I 27 87 6 II 1,81~ 13 5 10,346 10 8 3~.050 II 8 



Description. 

-----~----- ----------

Oclober 192.5. 

ron. Pig, Ba.sic H Burn " 

ron, Pig. B~sic HlIlmatitc 

erro Manganese F 

A 

F 

Sc 

Sc 

S 

S 

S 

8 

C 

luminium 

erro Silicon 

r .. p, W. I. and ~I. S., Class 7A! 

rap, Rails, Class 7A 

crap, CAst Steel, 01 ..... 10. 

crap, Steel, Tyres 

crap, W. I. and M. 8., Class 4 

crap, fl •• t·footed, rails 

r. V .. lue of shop accumulation 

J.Vm:em.l,pr 1925. 

Ir on, Pi~, B&8ic 14 Burn" 

Ir on, Pig, Hoomatite 

F erro Manganese 

F erro Silicon 

luminium 

crap, Steel Tyre~ 

crap, W. I. and ~1. S., Class 4 

A 

S 

S 

S 

Sc 

S 

S 

C 

crap, Wheel, Centre 

rap, Rails, Class 7 A 

crap, W. I. and M. S., C!ass 7AJ 

cr .. p, O>st Steel, CI .... 10 

r. Value of shop accumulation 

132 

Wdght. 

---------
Ton Owl,. qr. lb. 

285 6 0 0 

5 13 0 0 

4 3 2 14 

0 0 2 201 

0 7 0 12 

227 6 0 0 

14 13 0 0 

91 r; 0 0 

4 8 0 0 

8 15 0 0 

18 3 0 0 

IO () 0 () 

---------
650 (I 1 I8i 

---------

276 0 0 0 

6 15 0 0 

4 9 2 0 

0 9 0 16 

0 0 2 2~i 

9 19 0 0 

16 0 0 0 

26 0 0 0 

56 3 0 0 

254 IO 2 0 

51 17 2 0 

10 0 0 0 

---------
692 4 I 131 

ANNEXURE 

Metal. 

Freight on 
Metal. 

Rate. Amount. 

-~------- ------- -------
Its. A. P. ~s. A. P. Rs. A. P. 

53 0 0 ton 15,120 14 I .. 
4 13 9 cwt. 549 2 6 " 

49 6 IO .. 4.13:1 2 4 ., 

77 7 6 
" 52 14 7 .. 

IO 4 9 
" 73 3 I .. 

15 0 0 ton 3,409 8 I ., 

Ili 0 0 .. 219 12 0 .. 
35 0 0 

" 
3,193 12 0 .. 

20 0 0 
" 88 0 0 .. 

25 0 0 
" 

218 12 0 .. 
25 0 0 

" 
4.53 12 0 .. 

15 0 0 
" 

150 () 0 .. 

--------.----.--- ------- -------
.. 27,362 12 8 738 0 0 

--------- ------- -------

53 0 () ton 14,628 0 0 .. 
4 13 9 cwt. 656 I ., .. 

42 II 1\ .. 3,823 8 7 ., 

10 13 4 " 93 5 5 " 

77 7 6 " 511 8 9 .. 
20 0 0 ton 199 0 0 .. 
25 0 0 " 400 0 0 .. 
16 !) 0 .. 416 0 0 .. 
15 0 0 .. 842 4 0 .. 

.. 3,817 14 0 ., 

35 0 0 .. 1,8111 10 0 .. 
15 0 0 

" 
150 0 0 .. 

----~ 

" 25,598 all 786 2 0 



Miscellaneous 
Stores and 
Transfer, 

etc. 

Rs. A. P. 

Fud with 
freight. 

Sta.tionery 
engine 
Ex: 

Dailv 
lau';ur. 

Rs .... p. 

'. 

(;ra.nd 
Total. 

Outturn. Cost per 
ton. 

Rs. A. P. Ton Cwt. qt. lb. Rs. A. P. 

------- ------- ------- ------- ------- --------- -----
8,391 0 7 2,751 4 9 7,415 2 9 46,658 4 9 639 6 3 10 73 14 9 

-----.---- ------.-- ------~ ------- ---....,-----.- --._------ -----

------- ----t___. _____ --.---. ___________ ~ ~ _ __. _________________ _ 

4,441 11 I 3.301 4 6 8.325 II 5 43,453 0 II 661 19 0 22 65 10 .. 



ANNEXURE xvn. 
COBt of Ingot Steel in Steel Plant. 

Mi8('~I. 
Period. Dl\scription. Molt~n metal Rate per Amount. laneouR st.ort"S Stationery Uaily Grand Co,t p<'r 

weight. fon. anrl Enu-in£'s, lal'our. Total. Outtllrn. ton. 
Tran"fel>!. etC. 

-

1925. Ton. Owt. qr. Ih. Rs. A. P. Rs. A. 1'. R •. A. P. Rs. A. I'. Rs. A. P. n •. A. 1'. T·)". cwt . qr. lb. R~. •• P. 

June Molten 1IJ(·tal ·190 4 0 0 83 8 4 40,942 o 10 8, I!!!) 6 !! (>27 12 2 999 II 7 50.598 14 9 490 4 0 0 103 3 Ii 

July Molten metol 610 }6 0 0 71 15 4 43,951 8 3 03 15 3 648 5 8 1,285 6 9 4G,93!l 3 11 610 16 0 (I 75 3 4 

Augu"t • Molten metal 574 17 2 0 70 13 " 40,721 I 6 6,300 13 7 635 9 0 1,149 6 0 48,806 14 I 574 17 2 0 !l4 14 [, 

September Molten metal 334 0 0 0 87 6 II 29,202 9 8 876 /) 4 643 6 4 697 4 8 31,419 \0 0 n4 0 0 0 (14 I 2 

O.,tober Molten motu} 605 Ii 0 0 73 14 9 44,730 0 2 9,861 7 9 540 0 9 1,024 I 6 56,155 10 2 605 /) 0 0 92 12 1\ 

November Molten metal 634 17 2 0 65 10 4 41,675 I 10 4,826 4 3 840 14 .'\ 968 3 8 48,310 8 2 634 17 2 0 76 1 7 

31 
----(1mnd Totol 3,250 0 0 0 .. 2,41,222 6 " .. 6,124 2 0 2,81,230 13 I 3,2iiO 0 0 0 .. 

• --
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Description. 
Weight. Rat<>. Amount. 

ANNEXURE 
Cost of Steel Sections in 

)lisc~lI[mco\1' 
Fr~ight on 1;tor~s 
~lt'tal. and 

Transfer. 

~ __ --'l----' ____ ---' _____ _____ -,_->_---.----.. ---0---.----. ----.------.----..-- -,----- -------

June 1925. 

Steel ingot, J. M. P. 

Steel Axles, " Scrn p " 

Cr. Value of scrap, accumula. 
tion. 

July 1925. 

Steel ingot, J. 111. P. 

Cr. Value of iJrap accumula. 
tion. 

Total 

August 1925. 

Steel ingot, J. M. P. 

Sep!ember 1925. 

Steel ingot, J. M. P. 

Scra.p Steel Axles 

Cr. Va.lue of Scrap accumula· 
tion. 

October 1925. 

Steel ingot, J. M. P. 

Cr. Value of Scra.p accumllla. 
tion. 

No.·ember 1925. 

Steel 'ngot, .T. M. P. 

Scrap,Steel, Axles 

Cr. Value of Scrap accumula· 
tion. 

Average cost per month 

Grand Total Steel Ingot 

T. C. qr.lb. Rs. a. p. Rs. 1>. p. Rs. a. p. Rs. a. p. 

3i8 2 0 0 95 0 0 ton. 35,919 8 0 

0 :! 0 30 0 (I 2 4 0 

30 G 0 (I 15 0 0 454 8 0 
----.----0----.---.- -.----. ......... -----.- --.----.-~----..-- ------- ---------0 

347 Ii :2 0 35,467 4 0 0 3 0 IO.G58 1 7 
__.----.._--._----.___0--0 ----. ......... ----.____0 __ ---0-__ ----..----._ ---___0 ___ -------

483 0 0 0 95 0 0 ton 45.8S,) 0 (I 

3 0 0 0 15 0 (I 45 0 (I 

480 0 0 0 45,840 0 (I 4,719 4 0 

468 8 0 0 99 8 0 ton 46,607 1 10 8,2;)4 12 10 

474 7 0 0 84 0 II ton 39.872 2 8 

5 19 2 0 30 0 0 179 4 0 

58 6 0 0 35 0 0 2,040 8 0 
--.____. __ --.---0----.___.---. -----.---.----..----.-- _---t___.---._----.----. ------ ------

40
)") (I 2 (I 38,010 14 8 14 12 0 3,C)(17 15 0 

575 2 o 90 0 0 ton 51,760 2 0 

45 0 0 0 35 0 0 1,575 0 0 
___. __ ---. ______ __.---. __ __.---.----. __ ----.---._~_ -_----0_-- _______ _ 

530 2 1 0 50,185 2 0 5,474 12 3 

697 6 0 90 0 0 ton 62,758 0 0 

0 8 0 7 30 0 0 12 6 

12 15 0 0 35 0 0 446 4 0 
-----.----0---. ___ ----0_---. _ _ ----._~---o___.--. ---------.-. ------.--- -~-----

684 19 1 7 62,323 15 6 1 0 0 5,317 12 0 

488 0 0 0 46,407 0 0 6,239 0 0 

:l,076 5 0 0 2,82,802 0 0 



xvm. 
Rolling Mill. 

Fuel with 
Creight. 

StatiollNY 
enginc, ('te. 

.'iurHln· 
1a/'ou;. 
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Piu:('.~I·ork 
bbour. 

Grand 
Total. 

Outturn. Cost per 
Cwt. 

------- ------ ------- -------------------11----

R,. a. p Us. a. p. Rs. a. p. Rs. a. p. Rs. a. p. T. C. qr. 10. 

------- -------- ------- ------ ------- ------11----
1,164 13 ;; 564 8 9 508 :1 5 3,:184 ~ 11 51,.4. 5 I 315 2 3 27 834 

------- ------- ------- ------ ------ ~---·---·-Il-----
1,966 15 (I 524 f) 4 .. 2 13 8 4,100 4 7 5.,923 5 i 409 7 2 25 7 1 2 

---.---- ------- ------- ------------ ---------1-----

1,854 8 ;; 53! ,j II 448 9 1 4,0(19 14 4 61,7U9 4 5 369 11 2 0 857 
------- ------- ------- ------- ------ ~--·-·---·-II---~-

1,781 8 7 877 6 4 838 14 3 3,790 13 11 48,322 4 9 351 6 3 20 614 1 

------- ------- ------ ------- -------- -----------
2,/91 11 9 555 II 2 651 0 4 4,517 15 U G:I,5'6 4 6 442 0 0 14 .. 3 2 

_----------..~ ___ ----0_-----. - _--0 __ -----._._ ~-----_- ~ ___________________ _ 

2,811 0 4 893 1'-' 0 777 H 2 5, ':lO U 7 •• ,856 1 4 570 16 0 18 6132 ------ ------- -------------- ------- -~-----~--
1,962 0 0 658 n I) G(jG 0 0 4,2:;6 () 0 60.188 f) 0 409 0 0 0 7 (I 9 

1------- ------ -------- ------- ------ ~--·-·--·-Ir------

:J,a9' (; n 2:;,534 0 0 2,458 2 0 0 
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ANNEXURE XIX. 
Rates for Scrap on the East In dian Railway. 

~.---.----------------:-----=---:-----

!teD: Class 
Jl'o. No. 

Description. Schedule 
rate. 

Auction 
rate. 

---,,------11---------------------------------------1------------1------------

1 1 Scrap rails, over 11 feet long, unserviceable, 
steel or wrought iron of any description 
excepting Bat-footed rails and tongue raih 

2 2 Ditto Bat-footed 
3 3 Scrap Lowmoor, or best Yorkshire iron 
4 4 Scrap, W. I., and M. S., miscellaneous, selected, 

fit for use in rolling mills consisting of tie 
bars, fish plates, fiat girder plates, engine 
frame plates, foot-plates, tender plates, 
flat bara, rods, joists outtings, angles and 
tee irons 

5 5 Wrought iron wheel centres, broken into 
pieces not exceeding 2 cwts. in weight each 

6 6 Ditto ditto whole 
7 7 Unsuitable--Scrap, W. 1. and M. S., miscella-

neous, consisting of spikes, boiler plates, 
whole or in large pieces, lagging plate, 
smoke-box plates, splashers, bl-oken 
corrugated iron sheets bent and burnt 
rails, twi8ted rails, tongue rails, rails 
between 4 and II feet in length all small. 
scrap and rejected bars from t he rolling 
mills and all old broken W. 1. tools 

8 7·A. Suitable-Scrap, \Y.l., and M. S. miscellaneous, 
consisting of pUllchings shearings, rivets 
and bolt heads, cotters, strips of plates, 
rails four feet and under in length, top 
plates and buckles of laminated springs 
and cut-ends of fish plates 

9 8 Scrap, cast iron, not requiring to be broken up 

10 

11 

12 

13 
14 
15 

9 Ditto requiring to be broken 
up for the foundry 

10 Scrap, stripped, laminated, locomotive springs, 
etc., without top plates and buckles, 
cast steel and old tools, consisting of files 
chisels of sorts, twist drills, riveters' 
snaps, taps and dies, steel cnow bars. 
hammers of sorts, machine cutters and 
tools, punches, plane irons, rimers, drifts, 
brace- bits and file cutters 

II Scrap steel and cast iron axle boxes, mixcd 
consignments of • 

21 Scrap axles, steel 
22 Scrap tyres, steel 
23 Scrap, mixed cast and wrought iron 

Rs. a. p. Rs. a. p. 

Per ton. 

35 0 () 
2;i 0 () 
30 0 0 

25 0 0 

20 0 0 
16 0 0 

]5 0 0 

15 0 0 
35 0 0 

30 0 0 

3.3 0 0 

20 0 0 
30 0 0 
20 0 0 
20 0 0 

Per ton. 

27 0 0 

27 8 0 
G] 0 0 

55 0 0 

23 2 0 
85 0 0 
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ANNEXURE XX-(i). 
List of spare parts purchased wcally.--Eastem Bel/gal Railway. 

Description. Quantity. Rate. 

------- ----------------------------------------1---------------

Coupling, screw, high tensile ·stee!, C. & \Y., B. G .. 
with shackles and pins . 

I. R. pistons rings, complete with Wll\-C and cOlllpre~
sion spring . 

Springs for piston rod, gland packing 
Springs for piston vah-e rod, gland packin~, 

Coupling, screw, shackles, high tensile stccl to lit 
1-3Wpin 

Coupling, screw, shackles, high tensile steel, to fit 
1.1/2" pin 

Plugs for the "Petter" oil en!"inc ~(). 

Lonuitudinal O'irders for nH'trc !!aUl!C bO"ie wa"olls 
Dra~bars, I. R. C. A., type. ,,- c to 

Coupling screw, high tensile steel, C. & W. B. G, with 
shackle and pins . 

Drawbar sockets, large 
Drawbar sockets, small 
Piston rod for Y[IC : cdind .. r 1. H. C. A. standard 

brass-coatcd . 
Cast steel, heaclstoek brackets, 8f' 
Cast steel, cruciform. special ramp lilock to woodC'n 

pattern 
Cast steel, check blocks, i3 lbs.: 1-3./4" to brass 

pattern 
Cast steel head stock brackets, !l-lj4" and 10" 
Brackets, cast steel, for bogie centre 
Axles, D. & J. class Engine, Bogie 
Axles D. & G. dass Engine. Tender 
Axle boxes, cast steel, machined, but without bra~ses 

10" x 4-1 /2"x 7.1/2" with 1" groove 

Cast steel, axle boxes, 7"x 3-1/2" journal 
C. S. casting for escapcmcnt crank 
C. S. casting for escapement crank: half cmIlk for 

abo\'e 
Cast steel hogie centre pi\-ots, ullmachiIled, for "}\" 

class engine 
Brackflts, ca~t steel. for bogie centre 
Crank escapement, east st~~I, rough 
Hal! crank, east steel, rou!!h 
Cast steel, horn stay~ ,-
Cast ~teel, ('fucification ramp block, 87°--20 to 

pattern 

500 ~o. 

3 Sets 
72 ~u. 
7'2 

1.30 

200 

2 

175 Pairs. 
20 ~o. 

.300 
;,)0 

.,)0 

~I)O 

;jOO 

8 

48 
500 
100 

4 
12 

50 

100 
8 

8 

(\ 

100 
~(\ 

:36 
() 

Rs. a. p. 

20 8 0 each. 

}H6 0 0 Xett. 

4 4 0 each. 

440 

400 

38 0 0 
22 8 0 

33 0 0 
29 0 0 
25 0 0 

.. 

.. 

12 8 0 .. 
38 0 0 cwt. 

45 0 0 

o 
38 
45 

190 
215 

8 0 lb. 
o 0 cwt. 
o 0 

" o o each. 
o o 

32 0 0 box. 

25 0 0 " 
o 8 0 lb. 

080 

42 0 0 cwt. 
45 0 0 " 
ORO lb. 
080 " 

12 0 0 cwt. 

45 0 0 cwt. 
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Description. Quantity. Rate. 

Rs. a. p. 

Brake block, push rod, B. G., to sample 100 No. 180 0 o Lot. 
(Approximate. ) 

Cotters, split, for drawbar hook, 4.1(2" x 1(2" x3/S" 
as per sample I,DOO ° 3 6 each. 

Cotters, split, for drawbar hook, 4-1(2" x 1_1(4" x 1(4" 
as per sample 1,000 

" 
0 3 0 

Cotters, bplit, for hand brake lever 3-3(4")/ IN x 1/4" 
to sample 200 

" ° 2 6 
Cotters, split, for hand brake lever, 3-3/4# x 1_1/4" X 

5/16" WI per sample 200 ° '2 6 
(,,otters, split, for drawbar shackle pin, 3# X 3/4" x 3/16" 

as per sample .'j00 ° 2 0 
Cotters, split, for draw spring spindle, I. R. C. A. 

4_3/8" x 3/4" x 3(8" to sample 2,000 0 " 0 
Cotters, split, for draw bar screwing pins, I. R. C. A. 

3-7/8" x 7/8" x 1/4" as per sample 200 
" 

0 2 0 
Cotters split, for A class buffeI". 3-5/S" x 1" x 1/4" to 

sample 2,000 
" ° 9 

Cotters, split., for A class buffers, 3-1/4' x 3/4" x fi/32' 
as per sample 

Cotters, split, for bearing spring shackle pin. 2-1/2" x 
2,000 

" 
0 !) 

9/16" x l/S' as per sample 1,000 
" ° :~ 

Cotters, split, for beaTing spring shackle pin, 2" x 
1/2" x I/S" t<l sam pIe 2,000 

" 
0 I 0 

Cotters, split. fig: American wagon, 2-5/8" x 11/16" 
x 3/16" to sample 2,000 

" 
0 ) U 

Cotters, split. fig: 2-1/2" x 9/16" x 3/16" to sample. 2,000 
" ° 1 3 
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ANNEXURE XX-til). 

List of Spare Parts purchased wcally.-East Indian Railway. 

Description. Qualltity. Rate. 

------------------ -- ----- --1------ - __ _ 

Chains and cotters, \Y. I., flat, for 1. C. G. wagOlI 
Chains and cotters, W. 1., fiat, for 1. O. S. wagon 
Chains and pins, half round, for I. C. G. wagon 
Bridles, W. T., for axle guard. 6-5/8" 
Bridles, W. T., for axle guard, 7!,' 
Case hardened cotters 
Catches ,C. 1., for door 
Sash pad 
Screw coupling 
Locks. door, single action, with C. I handle, Defrees' 

patent, R. hand 
Locks, door, douhle action, ,dth C. I handle, Defrees' 

patent, R. hand 
Spring wedges, steel, tempered in oil 
Spring wedge locks 
Ellis keys 
Dust shield 
Ellis key frame 
.Locks, door, private, large 
Door handle, single action, R. & L. 
Door handle, double action, R. & L. 
Lids, W. I, for commode, round 18" x 1/8" 
Handles, door, W. I, for carriage Durbar pattern 
Fasteners or window catches, automatic, large, box 

pattern . . . 
Friction, iron, type" A", for draw bars of 24 tonH 

wagon 
Auxiliary bearing spring box, cast steel, for 

I. R. C. A. truck 
Ventilators, roof, inside '" 
Lower class lavatory doors to E. 1. R. pattern 
Expanded metal frame for 3rd class carriages 
Locks, door, maliable iron, single action 
Locks, door, maliable iron, double action 
Cotters, iron, with chains, type "c" for low-

sided trucks '" 
Cotters, iron, with chains, for low-sided trucks 
Cotters, iron, '\lith chains, for flap doors . 
Pins, iron, half round, with chain for side doors of 

wagon 
Cotter pins, 2" x t" x 3/16" for bearing spring 

shackle pins 

29,565 
2,088 
7,907 
8,400 
1,800 

16,600 
450 

72 
20,000 

90 

210 
45,000 
6,000 

200 
365 

4 
15 
66 
10 
93 
54 

7,790 

21 

200 
86 

350 
2,400 

192 
484 

1,300 
900 
500 

400 

5,500 

Rs. A. P. 

I 7 0 each 
180 
150 
o 12 0 
o 13 0 
200 
o 4 9 " 
2 0 0 doz. 

24 4 0 each. 

10 0 0 

14 8 0 
100 
140 

25 0 0 
5 4 0 
7 80" 
o 14 0 
221) 
280 
o 14 0 
240 

18 0 0 doz. 

32 8 0 each. 

(l 0 0 
780 
9 14 0 
220 
2 :> 0 
2 4 0 

170 
170 
I 7 0 

5 (l 

020 



East lll·;iuJi liuilwa!J-contd. 

Description Quantity. Rate. 

Rs. A. P. 

Pins iron, with chains, for side door of wagons 500 o 1;' 0 each. 
Cotters, iron, 3" x 1" x 3/16· for Duffers 1,000 0 2 6 

" Brackets, net rod, large 84 12 8 0 
" Brackets, net rod, small ')- 7 0 0 _I 
" Cotters, flat iron, 6,'S", with chain for wagon door 300 1 7 0 
" Cushions, I. R., for window rest !),450 I II 0 doz. 

Bending bar ;jO I 2 0 each. 
Shock absorber for bearing spring eyL' bolt 48 sds 6i 0 o set. 
Bridles, iron type, for" E " type axle guard of " S " 

type wagons GO o 12 6 each 
Plates. horn, M. S., for axle guard .• E " type 120 2 8 0 

" Vacuum cylinder" E " typL' :?4" II 229 8 0 
" Vacuum cylinder •. F " type 2-1" 18 266 10 0 
" Cylinder joint rings, 18" 15,323 0 2 9 
" Gland packing box 76 2 5 tJ 
" Hose pipe, I. R.,:r x 18" 2,341' 2 2 0 
" Hose pipe I. R. 2" x 27" with clips and couplings 25,661 6 4 0 
" Hose pipe, I. R., 2" x 27" without clip" and couplings 54,100 4 3 6 
" Gauges, vacuum, single 64 '" 25 0 0 
" Screw for piston cap 722 0 1 6 
" Hose clips, i" 66,163 0 1 II .. 

Hose clips, 2" 172,051 0 3 2 
" Vacuum Cylinder, " E " type, 21" 26 168 12 0 ,. 

Vacuum Cylinder, " F " type, 2l" 4 217 5 6 
" Hose Couplings 21,000 2 0 0 .. 

Ball Valve, " E " type 3,225 8 0 0 
" I. R. Rolling Ring~, 18" 8,400 I 14 0 .. 

Hose Pipe, 1. R., i" x 36" 3.085 3 12 0 
" Hose Pipe, I. R., i" x 24" 15,490 2 3 6 
" Hose Pipe, 1. R., i" x 30" 692 2 15 0 
" Hose Pipe, 1. R., -r x r x 15" . 332 I 9 0 
" Hose Pipe. 1. R., 1" x 18" 492 2 6 0 .. 

Hose Pipe, 1. R.. 2" x 18" 368 3 4 6 .. 
Rolling Rings,!. R., 21" 1,384 2 6 0 .. 
Rolling Rings,!. R., 24" 774 2 1 3 .. 
I. R. Rings for Piston Rod Pa('kings 3,700 7 II 0 doz. 
"Diaphram" Valve Van 387 0 8 0 each. 
Valve Van 88 43 0 0 

" Stuffing Box 23C 2 5 9 .. 
I. R. Joint Rings, 21" 306 2 4 0 

" I. R. .Joint Rings, 24" 803 0 5 6 
" Hose Pipe, 3'-3" X 2r' 8 II R 0 ,. 

Ball Valve, "c" t~'pe 1l,147 8 0 0 ,. 
Washers. r. R.. for Hose Pipe, 2". 7,;';00 I 0 0 doz. 
Brass Bushes, It" 672 I 12 0 eaeh. 
Pins with cotters, erOSR hean, for piston rod 101 I 5 0 ,. 
C. 1. Syphon III 4 12 !l 

" 
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EclMt Indian Railuay-contd. 

Desoripti<~n. 

I. R. Rolling Rings, 22" 
Piston Rod 
Vacuum Cylinder" E " type IS" 
Vacuum testing sets . 
Hair springs 8.8 per sample • 
Pointers as per sample 
Quadrants 8.8 per sample 
Spindles 8.8 per sample 
Nipples, W. L, for C. I. syphon 

1 

Paeking or gland box with hI'a88 rings for "F," 
type 21" cylinder 

W8.8hers, I. R., for baLI couplingI'> 
Vacuum cylinder piston rod for 24"" F" type 

cylinder 
Vacuum cylinder piston rod for IS"" F" type 

cylinder 
Brass necking for piston rod, packing 
Rings. brass, for stuffing box 
Lever for release valve 
Rubber washer for van valve seating 
Rail valve diaphragm 
Ball valve joint washers 
Rubbers, stuffing box joint. 
nston rod, glalld 
Washer, coupling, 1. R, 
Washer, I. R, for syphon 
Rings, joint, T. R., for ball valve co\·er. 
Vacuum piston head joint rings . 
Cylinder for vacuum testing machine 
Vacuum cylinder" F" type, IS"'. 

Buffers. 

Cases and plungers, only cast steel, I. R C. A. 
standard. 2'-1'" over all 

I'i()('ketl!l, W. I., for 25" cylindrical buffer type 

Springs. 

Springs for bolster 3·I/S X 2·1/2 
Springs, bearing, check, 4·1/2 X 1/2 X ]·1 /4 
Springs,1. R. 6.1/2 dia., 3/4 hole X ]/2 thick. 
Sprin,!:s, Volute steel, "J " type for dra.wba.r 
SpringH, spiral steel, for drawbar 
Springs, Ht'lical. for" A " buffer. 

Quantity. 

3 
1,054 

S7 
2 sets 

50 
50 
25 
25 

226 

20 
254 

2 

2 
206 
lflO 
140 
154 

3,000 
20,000 
12,000 
6,000 

519 
500 
ISO 
60 

1 
6 

200 
90 

100 
934 
100 
20 

150 
266 

Rate. 

Rs. A.. p. 
2 I o each 

12 0 0 
" 16S 12 0 

3.750 0 0 
1 9 0 

" 0 8 ij 
" 4 9 0 
" 2 6 0 
" 010 0 .. 

4 13 0 
" 0 1 3 .. 

16 10 6 
" 

19 4 0 
" 0 8 6 
" 0 8 6 
" 0 8 0 
" 0 2 0 
" 0 2 1 
" 0 8 6 
" 0 1 3 
" 0 4 6 
" 1 12 o doz. 

0 4 o each. 
0 0 6 

" 0 I 6 
" IS 0 0 
" HI5 12 0 
" 

34 0 0 each. 
22 0 0 .. 

3 6 o each' 
I 4 0 

" 2 8 0 .. 
12 8 0 ., 
12 15 0 

" 13 8 0 
" pluB 10 per cent. 
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ANNEXURE XX (iii). 

List oj spare parts purchased locally. Great lib dian Peninsula Railway. 

Description. Hate. Per 

Rs. A. P. 

----------------I-----I---ij-----I------I----
For Locollloli~·C8. 

(joeks, blow off, Everitt patent 150 
Hornblocks, driving, cast steel for .J./l 17 pair 

type engines. 
Brackets for rocking grate for D./.) 

type engines. 10 
Taper plug, seating, B. R 10--lG 98 
Tee links, cast steel 2:':4 

Valves heads for piston valn-s, Cast steel 
Male nipples for 1/2" gas Dart unions 
Male nipples for 1" gas D.l rl nnions 
Femalp nipplpll for 1/2" ga,; nut uniolls 
Female nippl,'s for :-:(-1" gas Dart unions 
Female lliJlJlk~ for J" gas D;\! t union:-; 
Xut,s for 1/2" gas dart unions 
:\ uts for :Ft" ,l!ns Dart uniolls 
Xut~ for 1;' g;;; Dart unions 
pjpe~, exl!illl:4. \Y. 1. hhek, 2-1(-1"1< 2-

1/2"x 16'-U" ' 
Val\'(~s. ;!lob(', G, M" 5/8" with screwed 

femal(' ends, :;00 Ibs, pressure, per 
sq. inch tested to 600 lbs. per sq. 

"al\'es, globe, C. 1\1 3/-1" with screwed 
fl'ma Ie pnds. 300 lbs. pressurp per 
sq. inch tested to 600 Ib~. per sq. 

\'alyns. globe, G. M., I" with screwed 
female ends, 300 lbs. pressure per 
sq. inch test'C'd to 600 lbs. per sq. 

Clips, flexible, iron. 1-3/8" dia. 
Clips, flexible, iron, 2-7/8" dia. 
('lips. flexible, iron, 3-1/16" dia. 
Tubes, copper, hard, solid drawn, 1-3/4" 

O/S. dia., Ko. II, S.W.G. 
Tubes, copper, hard, solid drawn, 2" 

DIS. dia., No. II, f-;.W.G 

51 
48 
~-I 

24 
1.'i6 
172 
124 
156 

:~,5iO' -6" 

167 

102 

100 
ll84 
550 
528 

Tllbes, copper hard, solid drawn, 2.1/4" I 
O/S. dia., No 9, S.W.G . . 

o 0 
5 6 

o 0 
o 11 
2 7 

o 14 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

o 0 

o 0 

o 0 

o 0 
o 0 
o 0 
o 0 

4 7 

4 19 

7 19 

o 0 
o 18 

2 !) 

2 0 
2 20 

2 8~ 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

o I) 

o 0 

o 0 

o 0 
o 0 
o 0 
o 0 

3 0 

50 0 0 each, 
40 0 0 cwt. 

38 0 0 
38 0 0 
38 0 0 

:;:;; (I 0 
o 12 0 
1 4 0 
o 12 0 
o 15 0 
140 
900 
o 15 0 
140 

o 10 0 

700 

7 10 0 

12 8 0 
20 0 0 
o 5 10 

36 8 0 

84 0 0 

" each 

" doz. 
each. 

foot 

each. 

" 0' 
,0 

each. 
0' ,(, 

cwt 

84 0 

87 8 : I " 
I " 
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Great Indian Peninsula Rm'lway-contd. 

Description. 

For Carriage.~ and JV agOnd. 

Axle boxes, Shepherd's, 10" x 5" journals, 1. R C. A. 
standard 

BulYerR, Turton Platt, Noweld, I. H. C.A. standard, 
complete with I. H. springs . 

Buffers, Wota, I. R C. A. standard pattern, wit,h 
rubber spring~, l~" fa~~ 

Braekets, cast steel, outside hody end 
Brackets, head Rtock stengthening or 40 ton~ 

wagons 
Hom eheeLs, caRt ~teel 

1\if>tallic Fittill!!~ for Autoll!ati(' V'V,'UIlIJI Brake 
Bd', uunmetal; I/:!" din. for hI! \':tln's 
Ball a'nd release Yaln,,,, C. 1.. cOlilpletc for IS" cy· 

linder;;. 
Bushes. brass. for pi"ton rod. '.i,'S" ouhid(· tlia. 01 

flange 2.}l:~" b~' I ii'\" thi"k. lenf!th 3" 
Chain, iron. galvanized. for alarlll "ignal 
Clips, flexihle, iron, 1·;;/8" dia., lor ,;-,"phon PIJJP;; . 
Clip." flexible, iron, 2·i !8" dia .. for ho-e pipes 
Couplings. Universal. stamped ~tr'el, for I. J:. train 

pipe 2" intiide dia. 

Dummy pings. stampe<l ,tee I. with hOl'ns 
Internal ball \'alyes for E ('v'inder~ 
Piston rod~, co!nplete hI' IS" cylinders. 

Rings, bras!', lor gland parking hox('s, ;!·I,8" imidl' 
dia., by 13/166 deep for IS" and ~l" ('~'Iindt'r, 

Studs, iron, for stumlle' hoxe'. '.3/4", 3/S" 
Studs for cyJinderg, 2.1/2" . .5/8" . 
Hluds for ball vaIYc~, ).1/2 ;<3/8". 
Valves. release, C. I., complete. for 18" cylilldn, 

MLSIRWC-15·;-26-750-GIPS 

Annual require-,I 
menU!. 

194 

1,000 

500 
300 

368 

3,000 

26,000 

4,800 

6,000 
8,000 ft. 

71,000 
Vi2,OOO 

JR,OOO 
pairs 

1,600 
45:J 

4,GOO l 
IO,OOOJ 

8,000 
46000 
24,000 
22.000 
14,000 

Hat.e 

--------. 
Rs. A. r. 

3!J 8 () each. 

79 8 () 

83 () U 
" 

36 0 0 

35 U o ewt. 

38 0 o ewt 

4 o doz. 

5 l.'i U eacn 

o I:{ 0 ~, 

0 o 1O~ foot 
}.'> 13 0 0/ 

/0 

25 10 0 OJ 
,0 

2 15 0 pair. 

2 2 o each 
4 6 3 

" 8 12 0 "l 
4 15 0 "J 
0 G 4 .. 
3 12 0 % 
6 12 0 0; 

,0 

3 12 0 % 
6 4 o each. 



PATTERN SHOP 

ISTOREI 

WORK MANAGER'S OFFICE 

D 

~I 

ELECT 

POWEll 

MOust 

N. W. R. 
LOCO SHOPS MOGHA~PURA. 

Scale-l Inch to 600 Feet. 

FOUNDRY 
[ 
i 

~-,-----l 

y_~_~!~~~!~ __ J 

""'ACHINE. SHOP 

CJ 

SMITH SHOP 

f-__ F_'T_T_'_N_G ___ 'HOP l I ~ 
5=-1 ~ 

o 

ERECTING 

1--------.----------------
I TENDER SHOP 

I 

cr 
I-

LEAN-TO 
r-------------4 

BOILER SHOP 

LEI'N -TO 

tJ TESTING SHED 

IJ c:=JaosHHOIJS£ 
c:==-----, 

L 5TRIPP'''Ci PIT 

Plan 1_ 
N.W_R. 

]'.oco_ Shops, Moghalpur3. 

SHOPS 

BOILE~ SHO P ~ VER"NO"H 

MACHINE SHOP 

BL ACK SMIT 1-1'5 SHOP 

" .. VERANDAH ~ 8A'(S 

... 
FITTING SHOP 

PAINT " 
TENDER .. 
ERECTING -' 
WHEEL " 
MILLWR\GHT " 

TOOL " 

BRASS FINISHING 

'RON FOUND~Y 

B~ASS " 

PATTERN 

" 

., STORES 

COPPER SMITH 

STE AMIN G PIT 

STRIPPING PITS 

BOSH HOUSE 

BOILER TESTING SHED 

., " 

NEW AIR COMPRESSOR POWER HOUSE 

ELECTRIC POWER HOUSE LOCO S\JBS~ 

AREAIIISQFJ 

-'5039 

88~5~ 

49207 

5400 

15380 

2955l 

17 eoo 
58028 

1126'33 

29552 

, &582 

1860 

2~55' 

2~4'2 

7747 

10256 

7298 

\7200 

2700 

1800 

1630 

2280 

1200 

2.780 

TOTAL _____ '0',,"051 

Photo_ Zin~()., March, 19z6.-N o-<-62-3 



SHOPS 

BOILER SHOP 

SIGNAL 8c IKTERLOCKING SHOP 

IRON fOUNDRY 

NEW GENERA.L IRON FOUNDRY 

METAL PI\TTERN MAKERS 
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SMITHY 
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ROLLING MILL 
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,. 

TOTAL CARRIEOOVER _________ 
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IRON FOUNDRY 

ir 
o 
z:. 
::> 
o 
U-

.J 
W 
w 
t
If) 

AREAI"5Q F+. 

710000 I 
.... eooo 

134170 

fDSIZO 

2200 E. I. R. 
51000 

45700 LOCO SHOPS, JAMALPUR. 
47ZS0 

17500 8ca/e-l Inck 10400 Peet. 
9600 

SOO 

17884-

16500 

3850 

-48(850 

_---t-I _-.-.~-:t. 
\ ----

16000 
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f 

1 
56737 41 

- - -- --- --------j--------------_.--.....----_._-------

I, 
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r-

SHOP 
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~ ;x: 

[ I 
SHOP 0 

z; (/J 
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a: IMOTOR ..J " Z a: III z; 
u.J UJ~ ~ 
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u.J :r <D I/) 0 

" ;:l uJ ~ z '!1 0:: 

~rr 
uJ uJ :E z t; X n 0 z % ~ '" III -' 

~ a: ;:, 0- (.) l.&- e--- uJ :t l2 w 0: It ,; -< IJ-
>- ., (!l a: ..J 

'" ({>tt: g ::> II< II. (.) 
~ (5 .... .... ~ V> 
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0 
0 0 
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l- I!> <' ::J 
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-~---I : 

Z !<:o ~ 
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LOCO SUPDT:il 
~ 0 .... 
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" ~ 1: w 
I- 0 
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::t: 
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!XI UI z OFFICE I -' '" c.!J 1 

Z « w 
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(.) 0 III ~---
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Vl 0:- j u.J 0: .... u.J : 
~ ...J 

I PATTE.RN 
I.-

0 
SHOP 

CO 
~ U ~o LT.c'S 
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SMITHY 

---------------------- -- ---
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r ! 
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EAST SHOP FENCING 

I 

Photo. Zin~o. April, 1926.-No.'H~-... 4_60. 



rl,-,-__ E.....;L_E.CT RICIAM S SHOP 

o ~CTR!CIAN'S 5HOP 

CARRIA1E & WAGON SHOPS MUGHALPURA 
I 
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! 
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WHEEL SHOP I 
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i---~--------------
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Carriage and Wagon Work Shops, Lillooali. 

FL OOR AREA OF CARRIAGE & WAGON SHOPS 

P 
S.Ft; 

TRAIN LIGHTING SHOP AREA 8:400 
BLACK SMITH SHOP A " 103,200 

SPRING SHOP E .>, 9pOO 
WAGON REPAIR $HOP L " ''Z.I ,E.OI) 

UNOER J'RA'-AE & BOGIE SHOP ,J ,. n.,ooo 
CARRIAGE CONSTRUCTION SHOP M 88,600 .. REPAIR SHOP MR " 124,800 

MAC,",IWE &. r ITTlNG SHOP G " 53,440 

WHEEL SHOP K " ~e;T'Z.O 

MOULDING 5l4.0P 0 " 18.400 

TIN &COPPER SMITH SHOP C " 14.720 
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MOULDING SHOP D " 7,5&4-
MILL WRIGHT SHOP H '.' 2:3,~ 

'SAW MILL F' " 48,000 

PAINT SHOP N '.' 270.400 

TOTAL • " ~70,S04 
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WHEEL YARD 

E. I. R. 
CARRIAGE & WAGON SHOPS, ALAMBAGH. 

SHOPS 

VACUUM BRAKE SHOP 

., "STORE 

CARRIAGE LIFTING SHOP 

WAGON LifTING SHOP 

WHEEL SHOP 

SMITHY 

WAG0t>..l REPAIR SHOPS 

FITTING MACHINE; 

CARRIAGE REPAIR SHOPS 

SAW MILL 

VERTICAL LOG BAND SAW 

HORIZONTAl.. LOG BAND SAW 

AREA N SQF! 

700 

~o 0 

I 500 

I 500 

I 000 

4- 525 

e, 11'0 
2 0'30 

7,090 

2~O~6 

fG80 

"' ~4-4 
TOTAL ___ _ 

V.9. SHOP I V.B. STORES 

CARRIAGE LIFTING SHOP 

WAGON UfTlNG SHOP 

• 

. 
WHEEL SHOP 

S M IT H Y 

Scale-l Inch to 80 Feeto 

a: 
w 
CI) 

cr 
u.J 
> « 
0::: 
I-

w 
o 
« 
La... 

a: 

I 

I 
I 
I 

! I 
! ! L _____ J 

r I .J 
..J 

VERTIC".L LOG :;E 
BAND SAW 

~ 
tJ) 

, 

I 
I 

I 
L _______ -

, 

I 

WAGON REPAIRS 

a:: 
W 

: 
(j) 

cr:: 
UJ 

> 
« 
cr:: 

i 
.... 

I , 

I 
l-

I 
-

WAGON RE.PAIRS 
II i a.. 

I II 

L 
II 
II 

I: , 
i 

! 
I 

I I 

I 1 I 
I ! 

,I 

I 
FITTING MACHINE 

I 
I 

I 

----

I 

CABINE.T SHOP 

CARRIAGE 

i REPAIRS 
! 

i 
II 
I 
I! 
I , 

i 
i 

,I 

II 
I, 
II 

Ii 
Ii 
Ii I, 
I' 

II 
CARRIAGE. RE.PAIRS 

Ii II 
Ii 
i, 

I: 
Ii 
Ii 
II 
1\ 

I 
I 

t 

II 

~:.hQto. Zinco. April, : 926.-No.46.i!-9 .300. , 



ELEOTRICAL S'roR£$ 

PAINT SHOP 

I II 
BRANCH STORES 

(HEAVY) 

WOOD PATTERN I 
S1tlRES 

... tT .... PATTU\W 

PO~f«)(1i 

I 

I 

BR "55 FOUNDRY 
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G. I. P. R. 
EXTENSION & REMODELLING LOCO SHOPS, JHANSI. 
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TOTAL - - - 535800·5 
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G. I. P. R. 
LOCO & CARRIAGE & WAGON SHOPS, JHANSI. 
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