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Proceedings of the Madras Government, Public Works Department,
20th July 1871.

" No. 496. Read the following letter from the Acting Consulting Iingineer for
- Railways, to the Secretary to Government, Public Works Department,
dated Madras, 11th July 1871, No. 308 :—

I nave the honour to submit papers from the Agents of the Railway‘Companies,
Agent, Madras Railvay, No. 399, dated 5th on the.sub_]ect of exam.ining and testing
July 1871, ' the boilers of locomotive engines with
Locomotive Superintendent, Great Southern poference to G. 0., No. 747, of the 9th

Railway, No. 221, 29th March 1870, and _
93rd September 1870, March 1870.

Locomotive Sllpcri"'ﬁe"de“tvY Carnatic Railway, 2. Thereisa general disinclination

dated 5th August 1870, No. 348-70. to having a set bof fixed rules, the
Locomotive Superintendents considering that mucl must be left to discretion in
weighing the special circumstances of the work done by an engine, the quality of
water, etc., and Mr. Bruce, in his letter of the 18th October 1869, to the Secretary
to the Great Southern of India Railway, writes regarding the dismantling of an
engine at certain fixed times: ¢ you cannot lay down rigid rules of the kind
adverted to, without relieving both the drivers and Locomotive Superintendents
of the responsibility which fuirly rests upon them to exercise care and judgment
in the discharge of this part of their duty.” '

‘3, The practice on the Madras Railway is thus described :—
I. Each driver examines his safety valves once a month and signs a book -

to that effect.

II. After every trip, the driver enters in a book whether his engine is in
good order or otherwise. < .

III. When an engine has run over 100,000 miles a careful watch is kept,
and the test pump is applied. If there is any suspicion of a defect, the tubes are
taken out, the boiler is cxamined, and any necessary repairs are exccuted, The
engino is tlien allowed to run again 100,000 miles or more, after which the inside

" Gre-box is taken out, and the boiler and outside case of the firc-box are examined
internally, in order that any requisite repairs may be made.
1V. It being generally found on internal examination of boilers that
rooving has commenced after a certain time, the parts of the boiler where this
takes place are therefore examined, when thought necessary, by means of drilling
Loles through the plates, and gauging their thickness at the suspected points,

In April 1804 instructions were issued to the Foreman Boiler Smith to the
following effect i—

V. All fire-boxes and boilers, tubes, etc., throughout the line are to bo
inspected once in six* months personally,
and with great care by the Foreman
r Smith,‘ in addition to the ordinary inspections made by Foremcn and

e Mr, Wright now thinks once a year sufficient.

Boile

workmen. . . .
VI. The results of these inspections are to be entered in a book, and an

attc;sted copy to be kept in the Locomotive Superintendent’s Office.

viI. The hydraulic test pump is to be taken by the Foreman Doiler
Smith on these periodical inspections, and applied whenever it is considered
desuable. i -

%
'
1
4
i
2
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which he expresses his opinion, in which I concu

P—I’roc.eedings of the Madras Government, Public Worlks Dcpartment,
29tk July 1871.

4. Mr. Wright considers that tho test
valuable means of ascertaining
ment of grooving and honey-c
nation of boilers and fire-
tubes i1s less than that of ¢
tubes require renewal,

9. The practice on the Grea
two letters from the Locomoti
Madras Railway,

6. The clauses which I ha

ing of boilers by hydraulic pressure is &
defects, but gives no indication of the commence-
ombing, A thorough internal and external exami-
boxes is preferable to any test; but as the duration of
Le boilers, an engine is not, as a rule, dismantled till the

t Southern of India Railway, as explained in the
ve Superintendent, is much the same as on the

draft of rul ve numbered I. to VII. may be considercd as a
Lra ot‘ru e to bo generally applicablo without in any way restricting the

ZCOI;(; n;e S}upermtend?nt\from exercising hLis judgment, as heretofore, with
regard to lurther precautions and examinations

7. Asto the interval between

! periodical inspections in Clause V., I would
recommend that it should bo *“ not more than one year;" and if on the Great South-

ern of India Railway there is no travelling Foreman Boiler Swmith, the inspections, 83

per Clauses V., VI. and VIL., can be made and recorded by the engines being brought
to the head-quarter’s shops at Negapatam, i} )

8. The same rules may,

if approved by the Goy ught into
effect on the Carnatic Railivay, Y the Government, be Lrought

when the lino is constructed to Cuddalore.

S ——

From the Acting lA‘:&gc.nt and Mnnfager of the Madras Rail&ay Company, to the Acting Consultiog
. ngxneer'for ‘Rznlways, dated Madras, 5th J uly 1871, No. 399.
‘ Witk reference to Major Shaw-Stewart's letter No, 126, of the 1 4’ th March 1870, T bave the.

bonour to forward hercwith the copy of & comml.l-
Dication® from the Locomotive Superintendent 1
r that it would be practically impossible to frame
of locomotive boilers,

e practice on the Madras Railway and the gcnerfﬂ
ntsby the bursting of boilers, and this, I hope, Will

® No. 185, dated 1st July 1871,

absolute rules as to the examination and testing
2. Mr. Wright, however, fally explaing th
regulations in force for the prevention of accide
be sufficient for the purpose Tequired.
3. I have the bonour to return, ag re

ucsted, the pri i anied
Major Shaw-Stewart's letter, 1 he printed correspondenco which aocomp

Pr—— ’

From W. B. WRIGIIT, E<q., Locomotiye S
Madras Railway, dated Perg

Rererriva to the correspondence noted

Perintendent, to the Acting Agent and Manager of the
mbore Works, st July 1870, No. 185.

in the margin, T have now tho pleasure to submit my

Letter from Agent and Munager, No. 893, 157h ) views with reg sting of locomo-
e from Conralting Enginser, . 126:{46: ‘fi?)rcll 1870, tive boilers egard to tho testing
(Y .

" Order of Government, »n 747, Oth 4o
Letter from Agent and Manager, ,, 1,120, aih April 2.1 am of opinion that it Would lbe
Practically imp ossible to frame absolute ruled

”»”
to Agent and Manager, ., 100, 7(h qo. "
from Agent and Manager, » 4,174, 10th Nov »
M [ 1]
as to the examination and testing of ]ocom;'
. . H e
tive boilers, as so many points bave o

" from Board, No. 460, 80th Bept 1870, para, 14,
. . : to inca
different and varying circumstances under which engines

3

»  from Agent and Managor, No, 256, 218t Jan, 1871,

”

taken into consideration in weighing the
necessarily must work,

" 8. The practice on this line ig for each driver to examine his safety valves onco # month,
and to sign a book to that effoct. - This examination is recorded in a,return sont in to my office
once a month by each Locomotive Foreman, from whick the office register is compiled:

~

-y

g St i ——
.
L

. A

-~

" Proceedings of the Madras Government, Public Works Departmeny,
29tk July 1871.

4. After every trip the driver, on returning to his station, reports in a book lfept for the
purpose, if his engine is all right or otherwise, am.i‘on his v;vatchfulness and that of his Foreman
chiefly depends the discovery of any sign of defect in the boiler, fire-box, or tubes.

5. The general practice regarding the examination and testing of boilers on this line is as
follows, . . .

6. That as soon as one of each class or type of engines has run ove}' .100,000 miles she i
carefully watched and the test-pump applied. If th.ere is the slight.est suspicion of any defect the
tubes are taken out and the boiler thoroughly examined ; any nepa.lrs that may bn necess:.}ry are

ted. and the engine is allowed to run a sezond 100,000 miles or more according to circum-
e :vhen the tubes are again removed, the inside fire-box taken out, and the boiler and
:t;;!;fgz’msing of fire-box thoroughly examined internally, and, if necessary, repaired.

7. The state in which the boiler and fire-box thus examined is found is ta.ken as a guide to the
te <;f other engines of the same class, due consideration being given to other circumstances, such
ot he work done, quality of water, etc., etc., in each cage.
o ;W Takinfr,thele preliminary examinations and tests as bases for our guidance, the engines
r.un from zJTOS,OOO to 164,000 miles before the tubes have been removed and a thorough inter-
h:‘lv:xamination of the boiler has been made, the average mileage of each engine before such
::amination being 134,000 miles. . |
' 9. On the 22nd April 1864 I issued the following written instructions to the Foreman Boiler
Smlth :n—‘s my intention to have a periodical inspection of all firezboxes and boilers, tubes, ete.,
o thmugh‘out the line once in every six months, i'n addition to the ordinary inspections which are
« made by the Foremen and workmen of out-stations. .
«¢ These periodical inspections must be conducted with great care and must be made by you
) pe::s‘onﬂuyl;mst enter the results of the inspection of each boiler in a book which will be supplied
e that purpose, and your observations must be copied out into & book which must be
office and attested by you. o
1l examine all stationary engine boilers at out-stations during your perloqlca.l
ou will continue to examine the Perambore and Royapooram stationary boilers

s to yon for

'] kcpt in m)’
¢ You wi

+¢ jnspections, but y

3 Outh- - . . oy .
‘ onc:B ; ’z can leave Madras for this purpose on Monday next, 25th instant, visiting successively,
“ Yo

i g Beypore stations.
o Tyl Salem, Coimbatore, Palghaut, and Bey . ' .
‘ Tn‘?zg(:;’our return to Madras I will arrange for your examining the engines working on the
A
¢ North-West Line.” . o |
‘ N;_l;)th ‘(‘)r:;ssuch inspections the Foreman Boiler Smith takes with him one of the hydraulic test-

s and applies it in all cascs where it may be considered desirable.
Pumlil Ag I think that one guch géneral inspection in the year is sufficient, I propose that it

instead of every six months.
shall hereafter :) : :l a:r:: !;:1:325;3 employed to Jtresl: the boilers after repairs. The plan of filling
1_2' Th? e; 1;) of water and then heating the water up to the required pressure referred toby
the boilers quite Mr. Bruce* and approved of by some of the Loco-
motive Superintendents of Indian Railways, is, in
my opinion, preferable to the cold-water test;
but the chief objection to it is that the inside

cannot under such circumstances be properly examined.

" der the conditions of the fire-box and boiler as nearly as possible similar to those

.y y {enen"ine would work, the boiler might be filled quite full, the fire lighted, and the

under whlcilet’;:tain;d care being taken that the temperature never rises to that point which would
test-pressu s

gencrate stcam- n examination of the boiler and outside casing of fire-box, the fire might be drawn,

v [;&:: 510 temperature is sufliciently reduced to admit of a man going into the fire-box,

-

:.oular No. 8, from Government of
o Fude endos“:ev&gr]g:rf):partmenb: dated 17th February

lnd(l)":)l;::xi-ed to in ordor of Madras Government,
1870,

No. 747, of gth March 1870.

and, as 800

U



A4
Proceedings of the Madras Goternment, Pulic Works Department,
: -, 2h July 1971,

e
T ————————

red
9 Lox then made. I bLave orde
a trial of this eystem,

15. The testing of boilers 1,
ascertaining defects. JItq applicat

8, as the ¢

5. by draulie- pressure
ion at once indicates ¢)
OPPer commences to b

arda boilers anq outside
e that a pressyre consideratly Rreater

is, 1 consider, a moat valuable mcaﬂ:c‘:f
'8 [osition of broken stays in the :,; of
ulge out under the pressure, and tdlrnﬂ’
casings of firc-boxes, although the by .

than the working pressure raay b'° b"r:’"

's, such as grooving, holjcy-COmbxngt.e of'
the time of testing, may rapidly developo iuto sources

. to
boilers and fire-boxes is prcrcr‘bh:;ch
ractice boilers aud Gro-boxes are m

. nL]O
ndent unwilling, as a rule, to diswa
til the tubes Fequire removal,

~a) Jt;
: Perhaps the Ereatest source of danger to guard_a_‘,ﬂ'“ml
rs bemg constructeq with )op-ri\-etted scams, it ig generglly found, on intor

i i i 1 e » d
tafter a certa;y, time thig ey;] has Commenced, but, as this action is understood,

. . f
o boilers where 4 takes place gp4 ¢Xamined, whep thought necessary, by mcaus 0
drilling holes through the Plates, ang gaug kncsa at e suspected points.

ging thejp thic i
18. T trust that this report : with M. Collinson's Jetter No. 76, date

» taken ;
» to your address, anq wy letter, dated London, Gth September 1870, to the Secre-
furuish ay th

tary of this Company, may be Young to ® information required on the subject of the
T8 on this Jip,e

gor furrowing of plates ig

examination, thy

' practice of testing and examining byl .

N*
From the Locomotive and Carrj

N » oW, g, BETTS, Esq., Great Southern g
India I»aﬂway, dated Negnpatam, 29th March 1870, No. 221, les
z I-?ngineer's No. 1235 With printe] form returned. The rue
€Xamination of boilers, aro as follow :— tive
overbauled anq examined by the Locon-lo ]
ound ¢, ascertain the condition of the boiler plate, sad if t}_1°
dnes » @ Bole ia drilled jn the plato to ascertain

imo
"3 of tubes Tequire any rencwal at any tim
re removed and th .

bl When an engine comes
oy o ami i H N ir are
. ’ one repai
tested by hydraulic test beforg the logg agines having underg

.. ) ing i Feplaced, up ¢, 50 per cent, in gl cases, but in sus-
picious cases to more thap that, Every engine ig ¢Xamined by tlq Locomotive Foreman daily
before leaving the shefi for her train, the correct working of Lo 8afoty valves and their pressure
pong sseertained.  Drivers reportfi aily in the Tunning-ghoq book any defecte, to which the Foreman
sces before they leave the shed 22in.  Epginog under fiye ears’ servico I consider now ; aftor that
they require more carefu] Watching, :

. 8. Engides Nos. 1o 9 haye been TUDNIng nine yeqrs their origi
120 Ibs. per square mch.; they are now working at g9 Ibs. per Equareinch. N
(ballast) bave been working four

08, 10 and 11 engines
T years, origina] Pressure 100 J1,q. Per square inch ; now working ot
80 Ibs. per square inch. Engines Nos. 12, 3

» 14, and 15 haye been working threo and four years;
working pressure 120 Ibs. per fquare inch, gines Nog, 1¢ 80d 17 have been working cighteen
months; pressure 120, L

4. Mr. Bruce concurs in my view

8 regardin
nforced removal of tubes unless under 5
e

8 the treatmeny of boilers and in deprecating an
Uspicion,

: . If the Government give an order to carry thxl?u:
" I shall of courso procec':d to do it, as j ieve me of ¢1,, onus of greatly increased v:lrl :;c’

nditure which, as it is opposed to the best Fy Practice, I congider uﬂ""cew’iry' .r
expe The reduction of pressuro of Nos. 1 to .9 18
ng to all appearance, after Ca_”f“l €Xaming,
¢d safety-valyo to all our ongiaes.

LIRS TN

glish
incs are in a thoroughly trustworthy condition,
engi

ly & precautionary measure, the boilers and boxes be;
only nearly as sound a8 when new. I am fixing g Jock
tion,

e JER

P

P

B I

T AT e 0y
J

o—

5. Regarding th ncludin Ira yde’ . Double rivetting is
lading paragraphs of Co]o.ne'l IIyde se ltet:err  Doublo yivetting is
ad rb. = din .: e coa.ccr"eg 3 strcte‘; On.orb erng a1 9 ore'isso; tl’le strength of the solid plate.
i "i . fe t . o ) eiy ,,s' tt corrosion, as boilers rarely or never
T dJms rtxotoin my opinion, ensure safety agains
Double rivetting doe .

H d

'|b M but on ld Whele the s l.mvnt encr lleb, the lnSlde IIIID' O.f a ()dble
elther s1de 3 >

1 33

ngle rivetted plate ; hence two
. -
go ab the jo

. 3 .
a3

parts of the pID ble rivetting. Single rivetting.
ou

Thick-edged plate.

1

1
. |

|
b2 . 3
\

’ constructed to anti-
t to?'v;*hich I referred in my fo?merllitvcsrt;rii :(;t. T by oo
6.. The thickened pla cls te at the point where corrosion 'a vl\( s e preesate of Lot
nte a weakening of thg P;: Western, and Great Northcrr.x working B e e 1 the
cxP’fte of the London, North- th 'at the joints. In thx's country .b.; e Lo
engl?}zible-rivetted « 905“1“{32‘:;1’51 which case the single joint is qui g
xax::ximum working T.’ges::;:ing lock-valves on our cngfxll?;. uch & thing be made i-t vonldbe i s
e T e e ivers are apt to do if pressed by an
. 7. I have Ile"e"_seen . dingz the valve levers, as some drivers. AL
u're o chock ogsinnt llfad a case of this kind bronghf to my .u.l ot e
s o load. 1o ith, If the Traffic Departments of Ra.xlwaysfw;z ot endearour o put
e:;i: b e w{)teh.ond the economical safe tractive power of the eng
’ | -
Zn londs fors:rjf-ﬁ za:::{ :'or s};raining their engines.
cu

tember 1870. ,
havo mo €3 ¢ officer, dated Negapatam, 23rd Sep .
From the sam s Testing Lotlers.

is subject. The whole
491.—We have no actual code of rul;s ucxlf::ﬁtt};:;;‘: OJ well that thers
Foom . 9,549-3"1 the' Foremen intuitively gndcrstﬂﬂd tr ieral conditions and known rules
matter is so simple, fan their guidance. The followirg are the ge
; rules for thei
is no need for

: i d i .
tment of locomotive boilers are }.;asc' iably overhauled and tested by hydraulie
upon which the trea m omes in for repair she is invaria J
- ine ¢ .
1. Whon ancng

- i d gear, Ifan
d book of the engines condition, both boiler and g !
prossure. re made in the shed boo scertain its exact condition.

2. Entrics are late it is drilled through to asce ir Foreman, who stops the en gine
Jdoubt exists of a boiler p leakage, ete., report at once to their ’

e oting any o™

3. Driversn : there are none) would be very

aﬂd examineg. her-.n . doubtfﬂl state (of w.hich I avtn‘ g]a:;:(;hsoapys and ma,dﬁ gOOd-
g Eniu!msd 1and on the first opportunity t(a’iien l;lt:o 9) have been at work ten years, | have’
fully watched of our engines (Nos. 00d as they werq
et I may mention tha; 8:;1;: with the tubes out, and the Pl(;tes are.n.eaﬂii i;i matter asymuch
. s10n ’
. amined some 0 ite alive to the need of care and supervi s
myself ex I am quite alive , ty, and all precautions are takeq to
ther. . Company’s property, .

n put togethe! ife and limb as of Comp ’ A
Flll'cthz preservation of élfe ?:'e sccurity. A faulty plate is beyond any °°n(;r Z]s’s {;r;dﬂi:c?:;nzethls
d(:tect imperfections an ::;incs’ boilers are in as thorough a state of soundn y -

inion that our
] an of opt

. . . aA
3 tic Railway, to the Secretaries an
i intendent of the Carna e s o
Locomotlz. ) ilfﬁf::y?ompany, dated Arconum, 5th August 1870, No. 348 70,
the Carnatic

be system I intend to adopt for the examination of locomotiveg and testing
ing is the & .
TaE following

gents of
From the

. o adjusted once g month,
the boilers 1’}: gafety valves to be examined and epring balances adj
I The

d boiler fittings will be carcfully inspected, and anythxxfg found defe
bCB, 8D
firc-boxes, tu

.

clive pyt
right.

when te

e w a4
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I As the 4—-
the boilers more th
being welj cleanedang e

Per sguare inch glove t}

2. 14, .
not consider an exte . .
external inspection sufficicat ; to make the cxamination completo the

lOCOXnotives shoal:
the tubes being :.11:] :‘ ?e:lh::;‘i:l); towcrh:ml.ed inside as well : but this operation would nccessitate
Tun 40,000 mileg each 'and theﬂg, fmled with great eXpenso ; as our engines, however, have scarcely
80t ; when the tubes' aro bum:oes tppt.:a.r perfoctly sound, thero is no necessity for it at pre-
then L or begin to .SI“’W indications of wear and tear and bavo to be
dve arrived for an interng) inspection of the boilers.
e Y

Ozprr TNCRLON, 20th July 1871, No. 1,088.
RAILWAY, No. 56.

O~ a consideration of theso papers
the Government aro of opinion that tho
precautions which aro adopted on the
for the examination and testing of boilers of locomotive

ure their being maintained in efficient working ordefs

Railways in this Presidcncy

engmc.g are suflicient {0 ¢ps
amll) with a view to give offo
4 ruary 1870, N -
of the rules bas:);\z. 5 ¥IL? P‘-‘colIC.ncy the Governor in Council resolves to ﬂPPr?vo
Engincer’s Iottor _fxlems“ng Practice, ag embodicd in paragraph 3 of the Consulting
2 con .+ -¢F With tho modifications sugwested ; wraph 6, which will then
v tommunicated to the gev . oo™ n paragraph ©, !
Government 4 £ onin: several Railway Companics, with an intimation that the
on exiat: rcz of opinton that the construction of a simple codo of rulcs based
MsUng practico cannot 1, i . . P tanding
that the rules Al ¢ be considered objectionable, and with the understancitis
which oot w'um not divest Locomotive Superintendents of tho responsxblltty
the rulay 1th them to cxereise as Leretofore their discretion in all cascs which
then be rcfluzzcx(}%-;um‘”cmly provide for. Tho officcrs of each Company ng
. ' cither to accept the rules dify them, an
bring them into force imme diatcr-ly as now drafted or to modily )

2. These rules wi
will onl ) . . . .
Cuddalore has been completez’l,af’Pl)’ to the Carnatic Railway after its extension to

(True Extract.)

(Signed) A, deC. SCOTT, Captain, R.E,
Under Secretary to Government.

No. 49
0. 498, Docker No. 1,989, dated 20th July 1871.

o Cory of the abovo forwarded to the Government of India, with referonce to
eir letter, dated 17th February 1870, No. 3.
: (True Extract.) A

Captaiﬂ, R. E')

Under Seerelary to Government.

Exd. E. C, Shunker.

g
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