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. Dr oceedmrrs of the Madras Governmant, .Publtc Works Dcpartment
- 10th February1870. )

B B . .«

NO 186, © Reald the following circular from the Government of Indla Pubhc
J Works Department (Railway,) daed Fort William, 11th Jo.nuary 1870
; ,1\0‘1__ S AN S :

Carrying capaoa'lg‘oj Waggon Stock. - o
Read again— | t ' \ B |
‘ Pubhc Works Department Circular, No. 9, (Rilway,) of 1867 ) i ‘ i

- " Do. ' do. Tdo. Reso'lutmn No. 648—52-R, of 15th June 1868. -~ -

. Do do.  do. do.  ,, 1,319—13-R, of 5th November 1869. - .-

Lo Do do. do. = Circular, No. 10, (Railway,) of 1869. ,
Despateh to Secretary of State, No. 93, of 1863, o . * '

Do. to do. do. ,, 50, 0f18¢. " . . - h -
‘Read also— ‘ '
; ~ Despatch from Secretary of State, No. 8, of 1869.
" Office Note, dated 29th November 1669, by tte Under-Secretary, (Railway Brnnch,)

et e

. T—— -

- OsservaTions.—Circular No. 9 of 1367 expressed generally the OPinions
- entertained by the Government of India regarding the loss of power entailed by
, the inappropriate character of much of fhe waggon stock on Indian Railways,
"and the Governor-General in Council requested that the proportion between

. unremunerative and paying load should be seriously considered by the Railway.

authontles and the defects remedied as sosn as possible. ‘ ’
2. This subject has during the past two years been carcfully dmcus;ed and
the}nﬁovernment of India. have noticed with satisfaction that the necessity for
improvement has been very generally acknowledged by the RdllWﬁY Companies,

and a proportion of five to eight between dead and paying load is now commonly
“thought to be attainablo; but the' Gove'pment of India remain very far from
satisfied with this result, and are convi fed that this vitally important Suh} ct
"has yet to be dealt with in the thorougl manner which it deserves. With the
view of spreadmo detailed information and ipviting further discussion, copies of
the reports’ on this sub_]ect by the Cmsultmrr Engineers to Indian Raxlway
Compames lately received from the Secretary of State, should be distributed.

3. The Governor- General in Council would awam invite Raxlway Engt-

‘neers and Managers to continue to consider what new form of waggon is likely
to be most economical, and what modijcation of their existing waggons is best
~suited to improve their eﬁ'ectlve carrymo capacity.
" 4. Mr. Bidder’s suggestion to invite the Locomotive Engincers and Mana-
gers of Railways in India to furnish specifications and descriptions of tho most
useful and suitable classes of waggon stock suggested by their experience may
be usefully adopted, and the several local Governments should be requested to
-give cffect to it and forward the results to the Government of Indla when
received, : ‘ - : i :

5. The question of the proper. loading of waggons calls for increased
attentmn, it is obvious that the reduction of dead weight in the waggon to
its minimum may have no useful effect if waggons and trains are not better loaded
* than they now are. The accounts of ‘the best paying lines in India show that
the average loads are not one-half Wwhat they would be if the waggons were

. properly ﬁlled and making every allowance for du’ﬁculty in always obtalmng full

i
i
]

»”

e (it

e

K

i
4

E
L]
3
Fa
g




Ao, P VLY S B Saldh "SR o
S LK (TR <2 L NI Sl PO TEN o

o

Proceedings of the Madras Govirnment, Public Works Departieent,
) 10¢h Febsuary 1870,

. loads, it is evident that much improvenent is possible, and that a serious responsi-
 bility for the present unsatisfactory #ate of affairs rests with Traffic Superin-
tendents and their subordinates.

6. The question of the most economical speed for a goods traffic is closely
connected with that of the character of the waggons in which it goes on, The
problem to solve is, how to carry the goods at the smallest cost possible com-
patible with the other conditions invo"Ved. Having established what speed gives
the most economical result as far as nere haulage is concerned, the question next
has to be considered, whether there ae any classes of goods which will bear a

. highex‘rate for a higher speed or for earlier delivery, and whether the system
fcog:nmorily' adopted in Continental Europe of dividing the goods traffic into fast
and slow, may not usefully be folloved in India, it being understood that the
terms fast and slow apply not necesssrily to the actual speed of the trains but
rather to the time occupied in the despatch and delivery of the goods. It is
‘ qn.ders’cood that one of the main difficilties in getting the waggons properly filled
arises at the smaller stations where the quantities of goods tendered for despatch
do not amm.mt to a full W'aggon-load. In such cases the system of slower delivery
would admit of time bemg allowed fo give the vehicles their full loads, In
like mannfzr some .modlﬁcat}on of the form or size of waggon may be found desir-
able to suit the different circumstances of a large, full throuoh traffic, and of a
scattered pick-up traffic of articles tendered in gmall quan:ities. W;’ith these
remarks the Governor-General in Council will leave the whole question for the
further consideration of thé highly intelligent officers engaged in the construction
of the vehicles and the working of the wraffic of Indian Railways,

OrpER.—Ordered that copies of these Observations, of the Reports of the

Consulting Engineers to the several

Madras. N. W. Provinces. . .
Bombay. Pugjﬂb- ' ‘ gatclway Companies, and of the Office
Bengel. Hyderabgg. . ote be forwarded to the Governments

and Administrations noted in the margin.

(Signe}d\) L E.C8. WILLIAMS, Major, R. E.,

., Deputy Secy. to the ¢ '
e o . ovt. of India.
To the Secretary to the Government. of Madras, Public Works Department, (Railway.) /

ORDER THEREON, 10th February 1870, No. 471
RAILWAY, No. 17."

I

No. 187.

Engineer for Railways, who will draw.
the attention of the Agents of the Madras
and Great Southern of India Railways to the suggestions of the Government of
India, and will obtain and submit the specifications and report called for in

paragraph 4.

.

. (True Extract.)
A

Colonel, R, E.,

B | Secretary to Government.
To the Consulting Engineer for Railways. v : '

Exd. A. 8. Rodgers,

3

CoMMuNIcATED to the Consulting

’
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Enclosure to Circular No. 1 Railway.
No. 68, dated 6th October, 1369. B

From—The Secretary of Statefor India,
To——’ﬂe, Gnvé}rrzment of I na’-irz’é .

Upon receipt of the Despatch of His Excellency your predecessor o
in Council, No. 93, of the 15th June 1868, Sir Stafford Northcote caused copjes ™
of its enclosures to be forwarded to’ the_several%Raillway Companies, Wlf;h-g.
request that their Consulting Engineers xxx1g31t be invited to state how far in
their opinions the most approved E.nghsh,’ Continental, or American pa’ctern(z;,i of,
wagon rolling-stock, or modifications of »‘t‘he same, are applicable to I‘n an

Railways. : ) e ) ) L ‘

9. I now transmit, for your Excellenicy’s information, copies of the Reports
of the several Consulting Engineers, the last of which has ’only‘ just been
received. o ‘

1

pon

Dated 21st August, 1568. ‘ .
From—C. BERKLEY, Esq,
To—T. k. Wart, Esq.

sttor of the 23rd June 1868, requesting me

of the other Indian Railways upon the

\ subject of lubricators of axle-boxes,
with the view of adopting an uni-
form system of lubrication, especially

" upon the Railways where inter-
change of yolling-stock will be effect-
ed, to report my views and recom-
mendation in the. matter, and of
the accompanying documents as
seheduled in the margin, '

I beg to acknowledge the receipt irf your I
1o communicate with the Consulting Epgincer,

* 28th November 1867. Mr. W. Kunox, Traflic Munager, t“’ Mn_]or-
General Rivers, .
6th . Decomber 1867. Mr. Thomson, Agent’s Seffetiiffm‘ to Mr.
Curry, Agent to the Bombay, Baroda and Central Indin Railway.
9th December 1867, Mr. Curry to General Rivert.
17th December 1867, General Rivers to Mr. Chariton,
Superintendent. : . . _
18th December 1867. Mr, Charlton to General Rivers. A
23rd Dacember 1867. Mr. Thomson, Agent’s Secreiary, to -Blr.
Knox, and copy of Report of Directors of the 1\\‘gfad1'=\3 Compuny.

Locomotive

o : 23t o 1868, instructing me to consider the: subject of
2. Also of your letter of the 25th Jun » ° the carrying power

of the rolling-stock
of the Company,
and to report there-
on, with my advice,

! . i
Govarmuent of India, to the Secre-
ts as to East Indian wagon stock.
ih copy. of Cizcular No, 9R,

9th March 1868. Colonel Dickens, Secretary to the
tary to the Government of Bomhay,with eopy of docainen :
91st September 1867. Colonel De Lisle, to the Agent, “67
and copy of Government Resolution of 17th September 1867, .

4 . : omobive Superintendant.
25th September 1567. Memorandum to Acting Lacomotive fup S

3oin . o l‘}mlmn’l'w Gul‘ m\lu};xi \;Hs" 0 X and such recommen-
; 0 Lisle, to the dgent. A ) ne. )

g:tdh October o gﬁl{,’,‘gﬂlﬁfmx’: to Acting Locomotive Supern':temmnt.‘ dations as mlgh t

5th » : Mr. Charlton, to General Rivers.. & IR oceur 0 me to sub-

. cvg ? .
General Rivers, to Colonel DeLisle. ! L N

1st November » December 1869,

Extracts from Major Bonus’s letter of' 10th
31st ll;ietct:mbet 1867.(1it(t;}(:-ncrnl P.ive;):, fgrﬁr. Ci;:lrlh)m [ ’ Tl
22nd January 1863. CM ;‘jm‘llg“-)L“iﬂs,l :ottoh:h(:?;;::é?g Kug l;;wer f'u‘r Rai ‘\u_gjs. )
3}:.2 Febn?x’mry ’:, L;,e(:;;((:ran;lu'ln from tl‘xg’(:‘imsu‘.bh'.g Pf:\gixleer for l”hfulways‘, with
uol‘:;t‘;l‘ ‘)r:le:thl :leggg.l gg?rgt'.uly’; 2)1 a:l\)te?: :111:::;12 ?)f lfndim to\ \Co‘n siﬂtiigag F;ngilxef:r ft"or Railways.

mit for the guid-
ance of the Doard
in disposing of the
question, and of the
accompanying docu-
mients, as scheduled
in the margin.

o i

3. Also of your lotter of 12th Aﬁém'st 1568, in referonce to the question of the propor-
Gion l.)étwec‘n the’ dead-weiaht of rolling-stock aud, the load -carried, and requesting me to
¢ ghv e S .i2 ! prepare a report on the subject to be -
‘ CLo s gabmitte he Board on its re-assem-
15th June 1868. Government Despatcl, with accompany- ;s;kll};;l‘ﬂﬁggd t(z) ft N acc Companyi;‘f‘; af;;éﬁ_
ing memorandum, correspondence, &c. . GOk e i e
: © paeniz, a8 scheduled in the margin, -

’ 4 Tt will be convenient to convey my remarks on the subjects referred to in these three
letters in one Report. ' T o _— '
5. 1 have communicated with the Consulting Engineers of the East Indian Railway *
‘ s v . N2 . . . .
Company, the Madras and the Eastern 'Fc;ng:ﬂ Railway Companies, and the ;Scmdﬁ Railway
Company, and I know the views entertained by the adw‘se“rs’ of the Bombay, Baroda and
Central India Railway Company, on the suljuct of the lubrication of axle-boxes. . Co

:
e :

Yome -y




’ 4
6. There appears to exist an unanimons opinion that oil axle-boxe
oyed on these lines in preference to those lubricated with grease.

7. I append a copy of a lotter on this subject addre

s should' be exclusively
empl

ssed to me by Mr. Hawkshaw.
y opinion, very desirable that an uniform sy<tem of lubrieation should be

n Indian Railways, especially on those which are likely to exchange the use of

8 It is, inm
established o
wagons.

9. By uniformity, T mean that oil should be us

ed for the purpose of lubricating, and not
that identically the same details of axle

-box. shonld Le adopted by all the Companies, which,
though advantages would result therefrom, is, I'believe, impracticable on so extensive a gysfem

of Railways, consisting of many lines, on each of which the Locumotive Department is under
a separate and responsible Superintendent,

"~ 10. On the Madras Railway and E
“Blackman’s oil bags” are employed.
On the Scinde Railway, «

On the Bombay,

astern Bengal Railway, “Carr's oil axle-hoxes™ and

“ Beattics oil axle-boxes” have been adopted.

Baroda and Central India, Beattic and DI

On the Great Indian Peninsula R
merely placing “ waste”™

with satisfactory results,

The East Indian Railway Company, I have re
plans, ‘

“ason to believe, will adopt one of these
10q. 'I'hough preferring the oil axle

account of its simplicity
of India, I do n

presentsa serious

ackburn's oil-boxes dre used.

simpler method of lbricating the
the journal, hus been adopted for

ailway, a journal, by
saturated in oil under

some time

-box on the Great Indian Pe
and the facility with which any defeet can be
ot consider that the adoption of any” of the
objection to the vehicles to which it is applis
11. Upwards of 6,000 vehicles
being, manufactured with oil axle
India to replace grease boxes as o
12. T reccommend that o]
grease boxes in such
motive Superintendent,

ninsula Railway, on
cetified in any part
ahove-named  arrangements
:d being run on othr Katdways
of the rolling-stack of your Company have been, or are
-boxes, amd LUu0 sets of o) axle-boaes have been sent to
mventent opportunitics for so doing present themselves,

axle-boxes should bLe supplied to re-place;
Proportions and at such times g3 tay be recomme
whose attention shoul be

13. The proportion between the « dead-wei
stock is a subject of great importance, and
me In_connexion with the wago

all the remaining

udal by your Loco-

directed to the subject,

ght” and the “earrying-power” of rolling-

» 88 such, received much and carcful attention from
f 1867 s of your Company when I was at Bombay in the carly part

o ; N

14, Much: valy

able information thereon is contained in
your letters of 25th June and 12th Angust,

such remarks as occur to me in relation to the stock of your Corapany.

15, The statements contained iy the 6th para.
Dickens, dated 15th June 1868, have been written unde
: Ist.—I never decided nor coneurred in

the documents aceompanying
ou which 1 will comment, coneisely before making

of the observations of lonel
T 2 misapprehension, inasmuch as—

the decisinn to construct 25 wasrons of iron, &e,
ut, on the contrary, inforn

ed the Agent.at the Officers’ eetings, when
the question of go doing was raived, that there were no designs for such
Wagons then produced ag would enalile mie to form an opinion ihcrcuu, and
that a full and careful consideration whether it was desirable to construct
the Company's wagons of ilon, into which [ had entered a short timo pre-
viously, had led me to the conclusion that it was not expedient to do so.
T understand that the subject was deferred for sue
by me as I consiilored it deserved, I am not of
Interest of the Company that this experime
now to be desi

owever, a new rolling-stock
large cost of teak ane

opinion that it is for the
nt shonld be tried. Were,
sued for your tailway, and
1 low price of rou, T am not pre-
end the adoption of iron under-

having in view the

pared to say that I should not recomin
frames, '

2nd.;General Rivers has not orde

red with my concurrence “an additional pair of
wheels to the existing low-sided wagons,” nor do I think it Wive, nor is
it in accordance with the bust practice on English Railways that a third
" pair of whedls should be added thereto, The Locomotive Superintendent
represcuted that he had 100 pairs

s of wheels of smaller diametor than the
rest of the whecls, which might, he thoy

shit, be inexpuxsively and with
some advantage put under 100 of the wagons supplied at a very carly
date, the springs of which w

azons were too light, acquiicseed in the
decision that these should be so placed under the wagons at the same time
that I expressed my opinion thut it way not

wheeled wazon stock.
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. P he letter of Major
. hth,paras. of the letter of
. nts in the 4th gnd,5th,] “Drasses” beine limited to
16. Lagree with the, S}?;:;iy 1868, as to thefwidth of the brasses )§S§3°entirely of
Donus, No. 101 cated d:fl'lerence of the journal, aid of _tlhell‘ being I
; rcun . v.
%ne_thlril {;f)ﬂlt}rlz:;;:zs this is now the practice on your Railway.
rass. In : : :

i Lxpression of opinion by the Locomotive
: ' 3 1 xpression of op motive
an almost nnanimous e on of O he et
Ay f{lpge?irii ‘:](;alt)sethe'déad—we-ight 7nf th._ wagm}o ;tf(élirgz
: | ith 1 .
Supeglife'nien;?dutlo Itlhe necessary strength,  With t}ihs‘ (113111 K | N
et Iso to ‘i):aia general concurrence ({f ?pmliIIll :§Ob§ e
o tondent %}pl?[eadr.s iﬁ;’u the “weight carried in one wagon ca
Superintendents in India ) armed s ' o
inc}r}eaged o 2hove 3 e, consistent v.‘*"it}i the latest practice on Engh}slh Ra.}hzggasi
inion 1 ieve, consiste d e o g i s
e Opmloﬁ 1?:,' 111 st()ail\zg: (i’ne the observations I made, while visiting P
on ¢ & y
and, so far as my recollecti

i

i : samé 18 true with
il the Continents of Europe and America, showed that the
lines of Railway on the . :

. !

Pe A ‘ ‘ hose which it is
respect to then. tes f wacons the following points appear t(: me'to be thos
20. In the design o oy . e

3 in view =—, . - - o - o
e oy @ keep'm d for“m ‘of wagons wihich will most conv emenﬂx meet. th
1st.—The capacity and 10

<

b 2 o o .
quun‘enlents ()f b]\b tI bﬂlc tlo ‘ b( ac‘?omln()d lted

o ! -
ne ‘ D.d tea s
e — ot : n whi i H Iy () ent undue €a I . :l'
' . - ' $ necessa to pr V 1 W & 2
d The streno 11 Of the W’&H:)()t].\ Whlff; : ‘q“i on h overe str s . l}lu it 1 |
“nd. e e.-tl neiion, L. 1S ent " ¢ 8 .\, er¢ {,' alus t()) I“.J Ch t 18
.[ “Tl(]_t lvl (1]'1 ;')'1(10(1 and dl‘{la\“l). illODD lthe hn@, k2 pt a y when
Sub_]ectc( wihne e : y 'lll(l [ C: h

gshunted at the sta,tim’ls‘ ‘ . .

- i i which are
: e wtr d stiffness of springs E
The num ‘heels and the strength and : Springs waieh are
3rd. e nur b(({:r Qf \\}iﬂ?tl:éllwa,»un, #rul the maximum Joad Whlc bis gn‘

- required to supy rage,

1 . ‘
to carry; and i ross load and run without
0 3{?: ,1 d journal which will bear the gross load an

4th.—The size of axle an i A o
wng. , T ine application
he(:jlmgl t each of thosé points should be determined by the‘qpp
21. It is desirable that each ¢ Dyens poine ‘
of experience and mechanical knowleage.: -

‘wien ofs low-sided and cubic contents of lfngllll-

el u; adopted on the reconmlendat.lqn (i 5 &
Y / P

rf» ;ponsible Officers of the Company in India

TR

. ° it .-
22. " The several capacities (viz., tlt\e&t filr ol
sided and covered _wagous) pf ymllrxnlz;)e‘;f e 7
Traffic and Locomotive Supermten{& !I S:l’:l{*.’.“l( or such other' detailed armnit_r,?:ﬁ;l:isﬂla; 01(133(;
o et 1 e ]?elg?gignt: t‘;o;\'*’i‘)"mc? Of.the Coqlrfuzdlt%ei)eumagiz by t1’3hese
appeared desiraIE)l(}hfoarvtlri?q‘r;olgpeftll];faﬁe,,{md Foules will continue
raffic on your Railway, h: en made, and do w
gt]igl:er ag the necessity presents itself. i ] ]"s c(;;'lmmunioﬂqtitvn, No. 1838C, ihg('dt 2:)2;
) <. : 3 o3 3 3 2 o
24 In the 2nd para. of I\tlrinlﬁ‘%,osﬁmton‘, Royal Eng‘l’nieﬁh}iz I115 ?{tgfﬁ;q:;m T“iig ot
Scptember 1867, addressed ; Otlc«aagx?stiﬁg goods wagons on ﬂjl@t}»ﬁth resl)  Railway. - There
of capacity is not the fault o {;f‘lct S othor}docunl‘n_l s with rspect o atbher Tndian
e evmiince e 1)(1;;‘;;3250 t;nables e to express 'an oOplo
Railways. Persona ‘ ‘

' ‘Raihway. . 2.
with respect to the wagon stock on youriliuhvay :

S

: . ) ' . » . ‘- nd
; X rtionate weights, capacities, a
‘ .of the propor g acibios, AN
) ed statomelt s ich i 1ded hereto, it will be
25. Dy refutence to s t&bgflba‘:zef"l lines of : ailway, \:hllih vlvqhiplf ?11% been for’some time
S v v " 4 4] W bi
benring povers Ofi “{ag‘ln‘:h;)élthe capacity of the wagon stock,
sheet ths 3
scen on the second &

o |- ] 13 A4, ‘(1'
bay. is cousiderably in excess of similar classes of wagon
. H’Y’ 8 C \ |
is now sent to Bombay, i o wava
P nd is now being to . P lish radlways.
coclc » 1 ade for the prmcqm.l E {JCI] i i ™
stock recently mad \

‘g of Wwarons has been compiled from information
X, e

26 'I he ft‘]t( Inent of (}dlit‘l,{)lll ,'S, [ yey b(;:vt c0nb|l‘|l(“;()ls Of I‘Olhnﬂ-btock
o . I FOVEe 1 “}(]()‘O;}q y(]f'l ]Vt"(‘l "r‘)”l t-h(’,‘ ﬁ\(e » . 'c ]
Ht llnpl C = el
l'eSpec'(lnﬁ the mo

- 3ot in England.
d the Superintendents of four of the principal Railways S
and the Supern

. : G d N
K dar No.'0 R, dated 2ud Septembe}' 1867, Colonel |
of the Circular - the ihtroduction of Railways into India, great
it is fur believed thi\f‘."'“}“g’, ' racon stock) “in England, while
i s, “it is further be Ll ffurring ta the wacon g
Dickens states, “ 1t i lo in such matters ~\x-cfumn,.\._ Y ¢ By (India). ~ The latter part must
progress has been ma{ e has not extended to tlxlls caﬁuzl rg' i ‘
' I Oﬂdil]"‘ advance 1 . [ a8 0w wat ha e .,
g;iecﬁgﬁgvrittex? under a mlsapprehcn»t’:f*n a8 T what | ‘

27. In the 1st para.

, . he desioms of
Furopean experiénee hag becn bwu%l‘]t to bear on e
- Tailway, Europes Csendrements of vour trafie.
11 2 togcnot}'7 0;1 I;fm{)mcity);’uited to the, requireinents pi y
rolling-s capacity s X

rd ' > . X - g’
9 t from India in 1867, T addressed a report to the Board {extracts
29. Soon after my rcturn

Sy ich it wi seen that arrance-

4 f appending hereto), from which ﬁ;lﬁlg be\xgi:tinﬁ vs;wo‘n a;tozk )
from which T take the ILE’“St'{:;’m‘e to make the carrying-power .Of e e 5 e ?

‘ments were then suggeste N ‘

i e ein
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6. There appears to exist an unanimons opinion that oil axle-boxe
oyed on these lines in preference to those lubricated with grease.

7. I append a copy of a lotter on this subject addre

s should' be exclusively
empl

ssed to me by Mr. Hawkshaw.
y opinion, very desirable that an uniform sy<tem of lubrieation should be

n Indian Railways, especially on those which are likely to exchange the use of

8 It is, inm
established o
wagons.

9. By uniformity, T mean that oil should be us

ed for the purpose of lubricating, and not
that identically the same details of axle

-box. shonld Le adopted by all the Companies, which,
though advantages would result therefrom, is, I'believe, impracticable on so extensive a gysfem

of Railways, consisting of many lines, on each of which the Locumotive Department is under
a separate and responsible Superintendent,

"~ 10. On the Madras Railway and E
“Blackman’s oil bags” are employed.
On the Scinde Railway, «

On the Bombay,

astern Bengal Railway, “Carr's oil axle-hoxes™ and

“ Beattics oil axle-boxes” have been adopted.

Baroda and Central India, Beattic and DI

On the Great Indian Peninsula R
merely placing “ waste”™

with satisfactory results,

The East Indian Railway Company, I have re
plans, ‘

“ason to believe, will adopt one of these
10q. 'I'hough preferring the oil axle

account of its simplicity
of India, I do n

presentsa serious

ackburn's oil-boxes dre used.

simpler method of lbricating the
the journal, hus been adopted for

ailway, a journal, by
saturated in oil under

some time

-box on the Great Indian Pe
and the facility with which any defeet can be
ot consider that the adoption of any” of the
objection to the vehicles to which it is applis
11. Upwards of 6,000 vehicles
being, manufactured with oil axle
India to replace grease boxes as o
12. T reccommend that o]
grease boxes in such
motive Superintendent,

ninsula Railway, on
cetified in any part
ahove-named  arrangements
:d being run on othr Katdways
of the rolling-stack of your Company have been, or are
-boxes, amd LUu0 sets of o) axle-boaes have been sent to
mventent opportunitics for so doing present themselves,

axle-boxes should bLe supplied to re-place;
Proportions and at such times g3 tay be recomme
whose attention shoul be

13. The proportion between the « dead-wei
stock is a subject of great importance, and
me In_connexion with the wago

all the remaining

udal by your Loco-

directed to the subject,

ght” and the “earrying-power” of rolling-

» 88 such, received much and carcful attention from
f 1867 s of your Company when I was at Bombay in the carly part

o ; N

14, Much: valy

able information thereon is contained in
your letters of 25th June and 12th Angust,

such remarks as occur to me in relation to the stock of your Corapany.

15, The statements contained iy the 6th para.
Dickens, dated 15th June 1868, have been written unde
: Ist.—I never decided nor coneurred in

the documents aceompanying
ou which 1 will comment, coneisely before making

of the observations of lonel
T 2 misapprehension, inasmuch as—

the decisinn to construct 25 wasrons of iron, &e,
ut, on the contrary, inforn

ed the Agent.at the Officers’ eetings, when
the question of go doing was raived, that there were no designs for such
Wagons then produced ag would enalile mie to form an opinion ihcrcuu, and
that a full and careful consideration whether it was desirable to construct
the Company's wagons of ilon, into which [ had entered a short timo pre-
viously, had led me to the conclusion that it was not expedient to do so.
T understand that the subject was deferred for sue
by me as I consiilored it deserved, I am not of
Interest of the Company that this experime
now to be desi

owever, a new rolling-stock
large cost of teak ane

opinion that it is for the
nt shonld be tried. Were,
sued for your tailway, and
1 low price of rou, T am not pre-
end the adoption of iron under-

having in view the

pared to say that I should not recomin
frames, '

2nd.;General Rivers has not orde

red with my concurrence “an additional pair of
wheels to the existing low-sided wagons,” nor do I think it Wive, nor is
it in accordance with the bust practice on English Railways that a third
" pair of whedls should be added thereto, The Locomotive Superintendent
represcuted that he had 100 pairs

s of wheels of smaller diametor than the
rest of the whecls, which might, he thoy

shit, be inexpuxsively and with
some advantage put under 100 of the wagons supplied at a very carly
date, the springs of which w

azons were too light, acquiicseed in the
decision that these should be so placed under the wagons at the same time
that I expressed my opinion thut it way not

wheeled wazon stock.
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. P he letter of Major
. hth,paras. of the letter of
. nts in the 4th gnd,5th,] “Drasses” beine limited to
16. Lagree with the, S}?;:;iy 1868, as to thefwidth of the brasses )§S§3°entirely of
Donus, No. 101 cated d:fl'lerence of the journal, aid of _tlhell‘ being I
; rcun . v.
%ne_thlril {;f)ﬂlt}rlz:;;:zs this is now the practice on your Railway.
rass. In : : :

i Lxpression of opinion by the Locomotive
: ' 3 1 xpression of op motive
an almost nnanimous e on of O he et
Ay f{lpge?irii ‘:](;alt)sethe'déad—we-ight 7nf th._ wagm}o ;tf(élirgz
: | ith 1 .
Supeglife'nien;?dutlo Itlhe necessary strength,  With t}ihs‘ (113111 K | N
et Iso to ‘i):aia general concurrence ({f ?pmliIIll :§Ob§ e
o tondent %}pl?[eadr.s iﬁ;’u the “weight carried in one wagon ca
Superintendents in India ) armed s ' o
inc}r}eaged o 2hove 3 e, consistent v.‘*"it}i the latest practice on Engh}slh Ra.}hzggasi
inion 1 ieve, consiste d e o g i s
e Opmloﬁ 1?:,' 111 st()ail\zg: (i’ne the observations I made, while visiting P
on ¢ & y
and, so far as my recollecti

i

i : samé 18 true with
il the Continents of Europe and America, showed that the
lines of Railway on the . :

. !

Pe A ‘ ‘ hose which it is
respect to then. tes f wacons the following points appear t(: me'to be thos
20. In the design o oy . e

3 in view =—, . - - o - o
e oy @ keep'm d for“m ‘of wagons wihich will most conv emenﬂx meet. th
1st.—The capacity and 10

<

b 2 o o .
quun‘enlents ()f b]\b tI bﬂlc tlo ‘ b( ac‘?omln()d lted

o ! -
ne ‘ D.d tea s
e — ot : n whi i H Iy () ent undue €a I . :l'
' . - ' $ necessa to pr V 1 W & 2
d The streno 11 Of the W’&H:)()t].\ Whlff; : ‘q“i on h overe str s . l}lu it 1 |
“nd. e e.-tl neiion, L. 1S ent " ¢ 8 .\, er¢ {,' alus t()) I“.J Ch t 18
.[ “Tl(]_t lvl (1]'1 ;')'1(10(1 and dl‘{la\“l). illODD lthe hn@, k2 pt a y when
Sub_]ectc( wihne e : y 'lll(l [ C: h

gshunted at the sta,tim’ls‘ ‘ . .

- i i which are
: e wtr d stiffness of springs E
The num ‘heels and the strength and : Springs waieh are
3rd. e nur b(({:r Qf \\}iﬂ?tl:éllwa,»un, #rul the maximum Joad Whlc bis gn‘

- required to supy rage,

1 . ‘
to carry; and i ross load and run without
0 3{?: ,1 d journal which will bear the gross load an

4th.—The size of axle an i A o
wng. , T ine application
he(:jlmgl t each of thosé points should be determined by the‘qpp
21. It is desirable that each ¢ Dyens poine ‘
of experience and mechanical knowleage.: -

‘wien ofs low-sided and cubic contents of lfngllll-

el u; adopted on the reconmlendat.lqn (i 5 &
Y / P

rf» ;ponsible Officers of the Company in India

TR

. ° it .-
22. " The several capacities (viz., tlt\e&t filr ol
sided and covered _wagous) pf ymllrxnlz;)e‘;f e 7
Traffic and Locomotive Supermten{& !I S:l’:l{*.’.“l( or such other' detailed armnit_r,?:ﬁ;l:isﬂla; 01(133(;
o et 1 e ]?elg?gignt: t‘;o;\'*’i‘)"mc? Of.the Coqlrfuzdlt%ei)eumagiz by t1’3hese
appeared desiraIE)l(}hfoarvtlri?q‘r;olgpeftll];faﬁe,,{md Foules will continue
raffic on your Railway, h: en made, and do w
gt]igl:er ag the necessity presents itself. i ] ]"s c(;;'lmmunioﬂqtitvn, No. 1838C, ihg('dt 2:)2;
) <. : 3 o3 3 3 2 o
24 In the 2nd para. of I\tlrinlﬁ‘%,osﬁmton‘, Royal Eng‘l’nieﬁh}iz I115 ?{tgfﬁ;q:;m T“iig ot
Scptember 1867, addressed ; Otlc«aagx?stiﬁg goods wagons on ﬂjl@t}»ﬁth resl)  Railway. - There
of capacity is not the fault o {;f‘lct S othor}docunl‘n_l s with rspect o atbher Tndian
e evmiince e 1)(1;;‘;;3250 t;nables e to express 'an oOplo
Railways. Persona ‘ ‘

' ‘Raihway. . 2.
with respect to the wagon stock on youriliuhvay :

S

: . ) ' . » . ‘- nd
; X rtionate weights, capacities, a
‘ .of the propor g acibios, AN
) ed statomelt s ich i 1ded hereto, it will be
25. Dy refutence to s t&bgflba‘:zef"l lines of : ailway, \:hllih vlvqhiplf ?11% been for’some time
S v v " 4 4] W bi
benring povers Ofi “{ag‘ln‘:h;)élthe capacity of the wagon stock,
sheet ths 3
scen on the second &

o |- ] 13 A4, ‘(1'
bay. is cousiderably in excess of similar classes of wagon
. H’Y’ 8 C \ |
is now sent to Bombay, i o wava
P nd is now being to . P lish radlways.
coclc » 1 ade for the prmcqm.l E {JCI] i i ™
stock recently mad \

‘g of Wwarons has been compiled from information
X, e

26 'I he ft‘]t( Inent of (}dlit‘l,{)lll ,'S, [ yey b(;:vt c0nb|l‘|l(“;()ls Of I‘Olhnﬂ-btock
o . I FOVEe 1 “}(]()‘O;}q y(]f'l ]Vt"(‘l "r‘)”l t-h(’,‘ ﬁ\(e » . 'c ]
Ht llnpl C = el
l'eSpec'(lnﬁ the mo

- 3ot in England.
d the Superintendents of four of the principal Railways S
and the Supern

. : G d N
K dar No.'0 R, dated 2ud Septembe}' 1867, Colonel |
of the Circular - the ihtroduction of Railways into India, great
it is fur believed thi\f‘."'“}“g’, ' racon stock) “in England, while
i s, “it is further be Ll ffurring ta the wacon g
Dickens states, “ 1t i lo in such matters ~\x-cfumn,.\._ Y ¢ By (India). ~ The latter part must
progress has been ma{ e has not extended to tlxlls caﬁuzl rg' i ‘
' I Oﬂdil]"‘ advance 1 . [ a8 0w wat ha e .,
g;iecﬁgﬁgvrittex? under a mlsapprehcn»t’:f*n a8 T what | ‘

27. In the 1st para.

, . he desioms of
Furopean experiénee hag becn bwu%l‘]t to bear on e
- Tailway, Europes Csendrements of vour trafie.
11 2 togcnot}'7 0;1 I;fm{)mcity);’uited to the, requireinents pi y
rolling-s capacity s X

rd ' > . X - g’
9 t from India in 1867, T addressed a report to the Board {extracts
29. Soon after my rcturn

Sy ich it wi seen that arrance-

4 f appending hereto), from which ﬁ;lﬁlg be\xgi:tinﬁ vs;wo‘n a;tozk )
from which T take the ILE’“St'{:;’m‘e to make the carrying-power .Of e e 5 e ?

‘ments were then suggeste N ‘

i e ein

S s

NP
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‘exeept the cotton wagons (which are ex
and an inerease was then decided on to
stock to be gy
tons,

1)

the strength of the springs and 2:-les of 11111 ‘l"aii’{”:
. N * > . BT M (1 Of
pplied in future, which would make them capable of carry iy a et load

30. An examination of the state
to, will show that,

wagon stock of ¢l
other Railways, in
are greater,

ment of proportionate vqeights, &e, hcreinafterllicf'\:rit:lll
the wagon stock being providad for your Railway compares f*}V(’Ta "y w;d
€ most approved deseriptiong recently constructed for Enclish, 1-,'urupo.ull, a] ,
asmuch as generally ity capacity and the bearing powers « of its springs “F‘/_‘?‘\ ¢

, and the proportion of its dead-wcight to its capacity and In:armg power 18 iess,

3L Tt will also be o]
many thousands of w

- - . b b . M By 1 4
bserved in thig statement, which comprixes information respecting
Most Important Engliy

agons designed by the experienced Superintendents of several Ufitl}u
h and European Railways, that four wheels are Invariably adopted in
preference to six, or any other number of wheels.

32. In considering thig subject, it should be remembered tha
for your Company are of Bessemer stecl, which makes an axle whi
which will run egoler than axles made of iron,

33, After the mest carefy
to recommend the Board to

t the wagon axles supplied
ch i3 much stronger, and

1 constderation

of this important subject, T am not prepared
adopt any mate

rial deviation from the present design of the

wagon stock_of yuur_[iax]waxy, nor can I adinit the cotrectness of th N
ser1ous logy of money 15 oceasioned by the ixmppronrintc character of your wagon stock.

) \ —

Dated 2611, June, 1868,

- From—Jony HawksHAW, Eu,

To—aqQ. Berkrpy, B,
With referenee to your e,
beg to inform you th

L3 23 ’ 3 Sera
Blackburn'sy oj] }mgh'. L am net
results have heen obtained .

1Ty as to the yeo of oil axle-hoxe

8 on the Madras Railway,
at T have SNt out gevery] of C

arr's oil axle-boxes,” and a fow of
able to give you the precise number of cach.  Better

! om oil thau frop, arease, and with a saving in eost. Tle end
svuglhit tq be obtained to use i, instead of grease, throushout tle whole of the stock on
the Madzas Railway and T believe thig Will e aceornplished before very long, - T enclose
you, ‘f‘”' your formation, o Copy of some reeent correspondence that Las heon sent me by
the Secremry of the Madras Railway relative ty the use of oil axle-boxes,

. ——
P. 8—T am als trying oil axle-buxes op the Fastern Bengnl Railway, and with satisfuc-
tory results, "

T > Il ‘ ‘\N )
Ertract from Locomot; ve Stcpe

rinten(lgmt’s Leport, dated 134, February 1863,
I have modified the axle-hoxeg £ . NP
whole of them, A 1 gmost of the angines

saving of Rg
this nmdiﬁcatirm, to
unprovement iy ¢}

and tenders, and am alte
* 1,600 per montl, has been already effee
say uothing of an
1e frog running of the engines, and I foe
of all vehicles, so as to allow
ot only be Productive of great saving in re
1d aISQ S0 much redyeq the resistance due to the fii
at suving iy fuel, ang 8t the same time enable th
weight of frop, 5 t0 40 par cent, of freight.

——

tion of oil by
and a marked
alteration of tle whole of
instead of grease, would p
luhrication, but woy
as to lead to 4 are
safety an increased

ring the
ted in the consuin -
almost perfect immunity from hot axles,
L convinecad that the
of the use of vil,
ducing the expense of
ction on the Journaly,
¢ trucks to carry with

¢ axle-boxeg

Dated 23,4 anuary, .ISGS. '
) | From—wy. B. qun'r, Esq, Locomotive Superintenden t,
To—Agent and M anager, Madras Ruily ¥ Company,
With reference the Oy
e - e ™mment, dated 11th Janua
StaFL, for your info, nation and that of the Government, that the wa
Pm‘}' o’f my lcttqr No. 184 of the Ard Ot ¥ ’
of Cart’s patent o) axle-boxes, |,
-loads of from § to 9
The Le

tons withoy
> bearing Springs

carry this weight, wig

and the Board of

manner as to engly]

ry 1868, No. 96, 1 beg to
gon referred to in the 9th
) oher 1867, as having been ttod up with a set
a5, since thag tine, heen running on the line, and has carried
; t showmg the slightest tendeney to run Liot,

and general $tructure of our good stock being
W safoty, T Would beg 4 suggest, for the considera b

Dix}'lectors, the expediency of altering or mudifying «
e thom to carry o, eight to nine tons,

sufliciently- strong to
moof the Uovermpent

our axle-boxes in such

ads of from

T can so modify gy

A1 § T Present axla-koye i 7 Temovi

Will not be great ywh‘l { he axle-boxes, by simply remos g the keys, so t]
o slea, st the great Mcreasy of freivht that our ou0ds stock

to carry will in 5 ve y i . o 1 ¥

0 carry , very short time, Te-pay the ¢xpense

1t the expense

_will then be uble .
involved in the alteration,

. ) . N vaﬁon
ceptional), equal to 7 tons of net load per’ wagon,

€ supposition “that a

S

e

S et R S

e

ke

S ——
U S S e "

Lot S

_ L. S
et S T

e

2L e

llly ()‘ O g |a| oemen
arran;
ur St Ck, as SuCh p C B
. 0 0 e

(b))

h, 1869. |
Dated 26th Mare ' ' o
m—W. B WRIGH: Esq., Locomotive Supce'mnte?:ijnt, .
T o ’ Railway Compdany.
To—Agent and Manager, Madras B S, on the

i I beg to inform

i s patent oil axle-boxes, g o

100 wagons with Carr s:_‘ g) ako this alteration 0 zhgge ion

er our purpose 1 Bawe to bo made to give t o few
ts wmfli}ce for the whole of our rolling-

VV |1|| elere e 10 9) SH“”IU EI) neer s 1€ttel' IQO.

ting up
j f the cost of fit uf
Sy‘;?i]c;toit will not, in my opinion, answ s
ire ag wo su

vehicles the attention they would require ‘
were it altered. 4 be
igvire thatt ‘;zlt)il axle-boxes, W0
ituti Carr’s pate , o
Stltutm;:);l)f: but1 bIe)alieve that an ilt:mtlv?zlﬁich

fﬁ; W::JJ‘c’bst,i;;\1tion of an altered keep,

wagon.

d the sub-
the ' di ing of our present box, an ho sub
involved by the dlsca:;roil?i%erable, perhaps Rs. 60 11or Weil R
Pt veg ted that will answer equa 1}{3 b
" 1111?1 ex(iot cost more than Rs. 15 or Rs.
S +

\ which I am having fitted up onthe latter
a wagon,

know the result. .

) I : h the patent o o3 t out by the ‘
: ¢ wi il bags recently sen

rinciple, an ; Iso t injlexperilnents ith the p g y y

princip d I am also trying

Boa.r(li laixd will, in due course, let you

N

. e .
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Powers of Wagons on several Lines of Railway. (Sheet No. 1.)

. . ., T’l:’n 3
Statement of proportionate Weights, Capacities, and BearnF-
’_\
WHEELS.
* DIMEXNSIONS OF BODY. CAPACITY.
’ ——'-_“-"-/_
- IxsiDE.
Naw )
- NAME OF Rariway. Crass or Vemicrs.
@
£
E g 5 4
& @ S g
] 2 b 2 o
= S 2 3 °
3 2 b © ]
= = h=1 *E K 3 -E
(4 ft. 8% in. Gauge),
Ft. To.| Ft. In. | Ft. In."| pg. In. | Ft In Ft. In. .
London andI}N'orth-Westem Low-sided : 4
itto ow-sided. open 15 o " 11 0 9 9 107 0 4
Ditto _ Ditto 50 7 15|18 | 18] 1070 p
Ditto Ditto 1317 2| 08| o sy 1081 4
Ditto Ditto 135117532199/ 1081 4
itto ’ e itto 3 g 107 6 4
: Ditto | Covered O L A I e S I
London and South-Western Ditto 15 4 6 10 8 56 1 10y 9 | 611.0 4
Ditto High-s.ided, open 15 o 7 2 g 5 g g 107 6 456 13 4
Ditto * ]7}“0 14 R 7 6} 4 93 2 93 103 3 395 6 4
Great Northern o 1, Ditto w114 R ” 03 bt 102 8 343 4
Ditto - - | Covered 115 9 7 0% 4 i g 91 e 2 63t 4 4
Ditto e R VI S I IO - T T
itto itto o b 3 3 2o 4
] i 117 17 29| 29 103 :
London, Bnghtoll;its:gd South Coast Coveregmo w18 7 71 3 0 3 0 i(l)i 2 Z:,? ;’ 2
) " ‘ . [ E ,.
_ Ditto Highsided, open |43 ¢ |5 4 | S [ 88| 5o |am | j
Midland ., Disto «|1105| 7 4 | 59|30 [-1v0 | A
g.mo =+ | Low.sided, open . 13 @ 611 19 19 43 4 4
])ftt;:o : Ditto w113 @ 611 19 19 93 4 4
ito - Ditto R LI 2N 9 9 | 97 4 SR
Diwo I - | Govered o 6 |6al|sal| 7|8 s
Ditto , e | High-sided, open 33| 17 6 (2) 5 2 g2 9 | 109 7 3
Great Western , we e}l o Ditto, 13 % 1 B 39 9 2 288 6 4
D‘xtto . N o - 1 Low.sided, open 17 & 71 30 30 1:75 5 4
Do .. LT Ditto 117 e ; 2. (1’1(1; I T 4
Ditko - L B;::g w330l 70o0n | o | 128 1o - 4
S tllx)ipt:tot SRR, Convered ) }; fi- ;/,](3) 212 ‘5”5’ ii—g g 631 6 4
outh-Eastern . itto = ) ¢ 5Lt 4
Ditto oom Ditto R oten b6 s 0| 1A g0l
Great o : I Highsidedopen |15 3 | 7 5 | § By S 2 aw 4| Bl 4
X‘ERD:Eastem . N Ditto 118 1 P 5 811 2 8% 100 4 454 4
itto Ditto i1 g | &3 | 5 8k 2 8h) Jh g | w8 O 4
Lancashire and Yorkshire . Ditto 115 7 510 e 23 116 10 si0 0 4
Dty | Bow-sided, open o7 | g 51 2; T 4
itto . Ditto : £ 4
M b . 15 7 7 9 1t 8 :
anchester, Sbegilg; and Lincolnshire . C(l);::(e)d 15 9 | 7 4 613 g i]g 15 6 {;i‘s) ; :
e vl
London, Chatham, and Dover . High-sidod’ open ;_1,' (; 7 2 5 3 4 9 ;“])g li w5 10 4
Pembroke and Teuby Ditto ]‘.’ 71 26 26 6 417 11 4
... Ditto ° - ++ | Covered ]‘_’ 8 7 2 5 1 3 3 %UZ 0 G2 4
bpﬂldmlz)_::)d Bourne - ey Hi{:hf(ilded, open 1; s | g ](1) 2 2 g‘]{.} g; 6 299 8 4
) itto oo | Low.sided, g
Cdedonian ... .. 11 e Govered DGR T g e f e |0 R e |
Dltto . . I:OW-mded, open {13 ¢ 7’]1 5 8 4 9 1;)", 0 e 4
Miglm\ls .- . ‘H‘?";"{l” ~ 13 8. | g 2 fl- g 51-, 2 83 10 5‘(7) g 4
es ... . . o igh-sided, o > ) | 30 4
Ditto - overed pen R ]2 g 10 30 g 9 g‘; (1;, 581 4 i
Mau'rxtms - . High.sided, open . 13 0 ('f 8 f; 1 5 7} oL 3 ap1 7 4
Ditto - Lowsided, open | 1} ¢ 39 f 20 23 |10 o 4 |
Do . T | Coverea 130 | G0 |68 |88 oie |y s
Do e L BT‘“’ 211310 | 610 | 68 | 8o | ov6 | 5987 4
itto .. - e} Ditte 11310 610 |['s a1 6 98 6 4
High-sided,open 11115 0 | 7 o 52 | 9 s | s 0 2870
—
. s,
Gross Averg®
Low-sid, ' .
Cm-e:c:dcd - | Mean of }; sets of vehicles for 7 Railways - - . ;
High-sided : ” ” » 9 13 ”» " (e ’
weu »”» 20 » ”‘ :, 12 - oot

EEREEESSS e S
T

N. B.~Each “get of vehicles”

.

- e
represents the numbey of *the partic

ular vehicle returned by one of the {lnﬂWBY'

L SRR

JOURNALS. SPRINGS. WEIGHT. AVERAGES.
© G ] '
= <
: 2 % . WERIGHT. CaPACITY. iﬁ":" SerINGS.
g =] fed
g1 8¢ 3 B ’
g | e 2 g .| 83 |23
. 5| & E ; g | §5 |E®
2 gy g = 2.4 & . | E rE LE)E?. 8%
SclgEl g | 205 1E| s | |5 E |22 EE|E
IR R E B - A - 1 2| a S | %A | 58 (%8,
b~ — a
08| 88 2 |1 3 | ¢ |gg| E : % 7 | 88 | B8 | 543
i og '55 ! a 3 2 ~d =¥ = @ « 3 = x Py 't’—'-“g
E1E] % 5 ' 3 ) 8 x £ © = g c g 28] 2R
SRRy a e B 5] & &= Z < S & a &
In.|In.| To. | Pg. In. No. In. In. In. |Tonms. Cwt.|Tons, Cwb.\Ft. In.| Ft. In.| In. F‘t~ In.| Jn,
-
Slalis | 28| w| 3| | =%
14 3 o1 181
6] 8/ 18| 3 6 iz 3 4| )| 4 1|p4e 03107 63 18 | 8 6 ] 14y
6| 3| 18| 3 86 13 3 4] ey b 4 2
6| 3| 18 | 3 6 12 3 4} 18 | 4 4
6| 8| 18 | 3 ¢ 1t 3 55 | 1518] 4 10 }4 13| 9% 11848 10} 18 | 8 6| 143
6! gl Blsel 1 3 44 134 g ¥ , ]
L 3 3 2 41 23 . )
6| 81 187 36 1 S| | i s 2 }5 loy | 104 55 415 &) g0y 3 45 1z
6| 3| 18 3 6 44 193 5 11 -
5| 8 2 | 3 n 3 e | s 6|5 6|12 2|63 4 o6 | 3 6 | 183
8 |. 3 6 2 .9 11 b 0 g
s 32 |36 12 3 j:: ig;i— 4 10104 16 |103 3289 8 2ag| 3.6 | 148
8| 8¢ 26 "3 8 14 4 18 .
sl 83 28 | 2 3 s 8.1 5, }«?éf 6 206 2 |13 466l 1 og | 4 8 | 132
8 84 26 | 3 6 13 3| 4| 1| 5 11Dg g {12 o427 7 o7 | 3 54| 15
8 gz ig 45 12 3 51 15je | 4 15137
6 3 1l 1 3'| 4 2 4 0 ) ‘ :
6 3118 132" g, 3 i e A 13 }4 93] 94 8] 18 | 3 1) 1y
6 3 2 11 3 4% 9 4 15
6| 83| 13 | 3 3 13 3 43 335 4 137 4 18 | 85 7499 4 1B | 3 2_ 133
6| 8 18] 3 2 12 3 4 | B3| 5 005 7| o4 52349 03] o3 | 3 27 134
8 g% 321 3 2 13 3 4} 13} 5 1(1)- 3 , E
7] %3 i) 3 8 11 4 41 17 5 6
7| B 286 11 4 4 | 17 5 Slts 1|10 8| - 23, 2 6 | 161
71 % s 3 6 10 4 4 16 4
7] 3 24] 3 6 11 4 4y | W 5 5 3 10
74 84 2431 3 6 11 4 4k 17 6- 184 < 91 |11 1588 1 24} ST
71 8 21 4 3 19 3 7i | a1y | B 4 . 3 4 N
s| 34 26 3 4 12 3 49 133 5: 51 5 5 f1u1 6642 10 26 134
8| 34 26 1 3 4 12 3 an | wip| 5 OWls 5 |00 4]464 8 26 | 3 * | 13y
g| 8} 26 | 3 4 12 ) 1341 5 101 .
3i| 25 8 Py AT g 3 7
slsilzs |38 | 1 S B S Y] PR R L g
2 11 3%
6 g ig 3 6 12 3 44 ig% : g }4 4 |11 8 . 18| 26| 1y
b 3 ) 38 lf": 8 4} ;;f 4 13|14 .18 J115 61625 7 18 |36 13}
6 i 3 6 12 3 43 13} 519 8 6 | 1g%
8 31 o6 3 6 12 3L 43 167 5 ? 8 3 103 11 fa 7 26 3 6 1;5-
g| 34 26 3 6 12 3'; 43 163 4 127.4 12 110 41275 10 26 3§ 1693,
gl 31 28 | 3 ¢ 12 3? 4} 1B1°] 8 8| 6 8 [107 647 11 23 [ 3 5 | 18
71 84 243| 3 3 o " 33 13} 5 12/ 5 12 |105 0[632 6 213 | 3 13}
y 3 10 3; % . 299 0 123
6| 8] 18 3 0 3 44 123 3 Wi 3 19 94 6 3 18 3 :
1 ; 4 13 13 6 2 . 18 2 1 193
6 3] 18 | 3 2 11 3 af 23 4 9 - 3 2 g
6|3/ 18352 1 s | 4f | 12p | 4 18] 4 16| 03 41466 8 ) 18 ) L o | 1%
8] 81 18 | 4 3 10 4 31 15} 5 515 5 1105 0 26 | o ob| 15
sl 3 26 | 3 o 1o 3l s 18% 5 15| 5 15 | 8310[510 9 26 | 3 21 188
8 33_ 26 3 3 10 4"' 5 20 © 4 10 4 10 94 6| 307 1 28 3 4 20
71 8il 26 | 3 4 12 3 ap | 133 | 5 Bl 5 5| 93 4168 9 2201 3 4 | 13
71 3| 223 3 4 12 3 43 133 4 10| 4 10 j101 3{26f 7 22t g o | 1%
9 3§ 228 ] 3 6 11 3 a2 | 128 g 15 4 2 98 0 203 129
9 3L 294 3 6 11 .3 U5 12 8% - 3 6
g gg 33‘%‘ 3 2! 1 8 4322 i-’f‘f‘ ‘ 2 lg 5 173! 94 6390 10 204 125
i 2 3 11 3 295 .
9| i zg,g 3 6 1 3. 4o | 129 | % 15| 4 15 | 93 0285 10 20} | 3 6 | 129,
4 1%, 8% in. Gauge .
. 4 10:]108 9% .. 218 3 68 14°
N N - " - . 63| 101 4 | 882 63 2381 3 51y 1419
S O . o o . . s 18 1029 343 12| 213° 3 4i'| 144

Companies for whom the same has been manufactured, or by the

,

wagon-maker by whom it has been manufactured,
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- % : Powers of Wagons on several Lines of Railway. (Sheet N0. - S
Statement of proportionale Weights, Capacities, and Beariﬂyg N NES WEIGHT AvERAGE.
. i 3 JOURNALS. . SPRINGS. \EIG : )
DIMENSIONS OF BODY. CAPACITY -|Warsss) 5 v ” Weighh Capacity. Journals. Springs.
. oo v = e
1 ' rE I !
. - s & Distance l:?iﬁgt 1 duct Distance | Product
IsipE. s . 2 | Centre o | Thicks | Total | ool Product| “um | of the
@ to Namber |, Width ness v Weight ) of the Centre | Total
N ' 2 - : 25 | Contre | of | of | ot I Thk & ‘when | yyen | AWR | Cabionl |Lensth} e, | Thick-
AME OF RAILWAY. CrAss o VEBICIE. 4 3 g d ; w g of Plates. | Plates. | piates, xni;:e empty. empty- F?oor. Contents. Dﬁa,:::er Centre | " mess
Rz 2 5 _ 15 5 E | Spring : . of X the
= 2 - = : i h: 3|4 ‘éa Shoes. Width. Shoes. | Width.
- s | 2| 2 O A I V3 E |2 L
S £ | 23 2 : g : bAlA * -
gj e 23 B g 2 é : T 1 Tors. Cwt.  Tons. Cwt. Fi. In.| Ft. In In. Ft. In. In.
A | = = 2 5 2 ‘ § n{fn| To | Pt In| Yo | In. In. n. R .
. I p 3 14% 5 17 03l 145 0% 30 3 6 14%
B f2. 6 im Gauge. . 3 9 o9t | 3 6 12 3 4% 4 g 5 123 145 0%
Ji v Gauge Ft. In. |Ft. In. Ft__ In.|{Ft. In. Fi. In. | Ft. In. !.H“ 9 §§ 3‘i 3 6 13 3 ';‘t* iii g 13 4 " .
Great Indian Peninsula ... w . |Lowsided,open . |18 7 | 8 1 I a1 oy . Jilo9sb 2ot 36 11:3; g 5h 15] 5 1| 5 156|124 6 736 7| 308 3 6 1413
Ditto .- ... | Ditto 11 7 8 1 2 o] 2 o 150 3 4 ] v 958 314| 8 6 ‘12 3 43 144 5 13y [
Ditto wo e | Dito “lws s {81 |1 25l 11| 1518 s R o A 58| 1 3 5% 185 | 6 Ll 6 oy 108 6| 1419 0| %08 | 8 6 164
. . .. | Cover ; : - ! VL k : . 5%
Ditto T 5] Dt ST A G el 23 |lae 767 4 b : i olsy| x| 36| 1 3 1 14| s S} s 11127 9| 521 8| o | 3 6 1433
Ditto « e .u. | Cotton van 23 6|9 0 53 | 121 6 736 7 4§ ' (1 o9)sy| s} 36} 13 8 il 14y | 5 14 ) _—
Ditto S T  Ditto % ¢ |90 g g g g 211 6 | 1,551 0 4 ' 9isy| 20t| 3 6 12 3 i e e
Ditto .- . | High-sided, ope 175 6 1,287 0 4 P —— | s 5 6 15 6 15
Ditto / v e e | Highsided, open }g g ; g 4 11} 3 13{ 127 9 521 8 4 | { -~ 9lss| 200| 3 6 13 3 2 iz & nlle ojue 9l 798 11| 29 | 3 .
4 11} 3 13 127 9 521 8 4 F b7 90383 | 29t 3 6 13 8 5 1 5 17 \ .
: : oolel e 30 303 5 5 |8 fll s 8109 513 4| 294 | 8 3 15
Delhi - . Covered 15 5 v % 9lsi) 204} 8 5 15 5. § . 81 3 6 12
) : . . . 17 61724 7 ¥
" Dite .0 . we o | Ditto o Bl B T2 S 4 ) 1205 81210 sk ‘- i 9fst) ao1) 3 A e 3 4 13 |6 1818 5114 o] 108 6| 295 | 3 6 164
Ditto .. . = w .| Ditte |15 6] 710 7 4 s Sl U7 6| 742 4 ) [ 092 S 3 54 w6y | 7 P9 LT gl 9f 38 0}, 2t | 86 153
Ditto . .. . .. .. Highsided,open . |15 6 | 7 8 | 5 0] 3 pLEy s 4k P st 2ok 3 81 3 1 3 | ~sp feasd 5 01 g aofms o3| ez o) o) 3L 16
Ditto .. o e e | Ditte 1387105 of 38| 30| S50 4 A B I - B YR sg | 1er | 6 10 Oiila 5| 410 3| 26 | 38 ¢ 15
gombnygnd Bi\roda - ves ... | Covered - 113 4 78 71 g g }2; Sé 521 g 4 P ?l g gi Z(.’ 3 4 13 3 5 15 5 1? 2 141120 9 . 29% 3 6 14
astern Bengal * .. .. . i 1 24 4 L 6 ; ; 4 : ?
Ditte BT T Hl?glf,t.ﬁ;ded, open o }3 ?, glg g 517 01 16 0 1,%53 6 4 g. SR A 3 ¢ 1 g§ ‘Z }i 6 61l g 4|13 2| 6585, 200} 3 6 14
Tudelnand Bilbao .., .. .. - .. |Covered 11210 | & 5% 3 é% 2 73| 122 9 358 0 4 L N g g: 2;J§ 3 6 10 3} AN 14 6 83y o sliz0 9f 857 1| 2% 3 6 14
Ditto T T U\ Mighsided,open {14 8 | 7 8 | 4 9| g gf| 138 34 9329 4 & g 3i 20t | 8 6 | 10 3} 4 1 |8 8% gl o . 28 | 3 6 1645
Cei’)‘%‘: gow'-sided, open ..{15 7 79 1 111 g %i(z) 3 410 3 : § S8 3y 28 3 6 12 3% 43 16% g ‘1? ¢ 13|11810 901 1 23 3 6 167
itto . . . ... | Covered .l13.86 2 . 23 e 12 4 16y ‘
Ditto S w T Ditte AR ERR: Sl sl nr ol miog 4 b 7 slsk) |3 6 3y |, 4% Ts ’ ’
I]))x'tto . . .. | High-sided, open ...|15 74| 7 9 2 11} 211} i(’m 4 6§a 1 4 5 ‘ a4 — .
itto - v - .. | Low-sided, open ..[13 7 8 1 2 4| 2 209 357 1 45 7 Ha ; Great Indian Peninsul )
Ditto ) ) .| Covered 15 4 | 7 4 ].126 0 4 b oA ST excepling the Great Inman Feninsula. e
- 7918 o072 {1810 | %1 1 s 1 e 5 1 |123 44 .. 288 | 3 6 1 1%
P . N S0y |120 9| 830 61 288 | 3 541 15
: : &/ 1 o . - w ol €58 |19 =) a7 2| 285 3 4| 14 ¢
. GJ’""‘_A”"".‘J“ of the 5 fi. 6 in. Gauge, § E P i T B " | ;
Low-sided, open .., | Mi . . ¥ s i = — ~ T N
e bt LR AP EE M N A N N R IS B IR R I il I TR g
High-sided i ~ itto .., . . 1% 6 |8 2 . :
igh-sided, open ... | Ditto 5 ditto 4 ditto . . 7/ 15 8 |8 21 3 0 12 3% 4% 1655 g 18 5 0 98 0 294 0 18 {8 8 17}
15 els |18 (36] 13 8% 5 17 03 s |16 0 120710| 2205) 3 6 12
Mized Ganges. h hi ep3k| 23 ) 36 8 8 4 1248 5y 8 510 213 | 8 6 12
. ‘ ‘ - é,? 6y | 84| 213} 3 8 8 3 4 i; 5 5 5 5 |179 1 80 -
Irish | . . B ft. 3 in. | Covered wl133] 736 1/[51 % 1 ; ' g1 6% 33| 215| 3 6 8‘ 3 4 o
] g:z:g T Lo gll:tg ig 2 g g g 101 5 1.1 112 ¢ ggg g S ; 8 ¢ G AVERAGES I | ' ‘
. 2 . e “en AR y o . X ' N . <
. bitto ... . . o . .| High-sidedopen ..{13 8 | 7 2 | 3 lg g 8 36 8 572 0 | i 38 A BOSS ‘ R
Russian .o b ane .. bft. C(]);i:ed . 20 10 8 6 7 10 7 4 172 2 ]gg; g % } g EE J‘*.‘;:, PENINSULA As 100. PROPORTIONS.
Ditto ... . . itto .lz20 7% 8 32 - s ‘ LT GREAT INDIAN -
Ditte .. U lHighsided, open ..|20 8 | 8 Z; : & -g‘;i Eg 8 | 16 1 ST O axp Incuzs. In ®EB CENT., TAKING )
f 805 10 ¢ i 8 wis b
4 o .
- BRI T : (o | spr
' . A i i o8 % li Journals. Bprings. m ______,.:__._—-» . of
| BSTRACT 0} | 11§ it l k : N of Of Of 1 Weight
% § :] lﬁ,‘ ' . Sec- of Weight | Weight | Weight h;S
‘ IX Tons, Cwrs., FERT, SRR I -}T Length. | 0" Weight | g in in
5 . AT AN Area, tiona in Tons
3 §( X Area. ' . Tons Tons Tons Tons to
) = o Cl L | Weight | Area (ubieal Area. Lengfh. | gectional to c {“’ 1 :oea Le:’:' th Sectional
NAME OF RAILWAY, Crass oF VEHICLE. | | < o § = % ! —i Empty. jof Floor. Contents.) . . Area. Floor \é :)‘3“ off o% Area
I - O BT 1 B S oo | G |Jowl. v | s,
%o k] a3 : ) Length | Centre XT:QR ‘ * [
. 3 g 5 ; A |E, Xgihe | oft | Thick- '
= ‘3 ; ia- pring .
N Tons Tt = © i i meter. | Shoes. ne?s. Square. Cubical. “ :
. . . . Al A ! ____/_.-—————-‘——“"
) Low-sided ... | Mean of 14 sets of vehicles on 7 Railways 4 1(;& {8'% (1)"1 Fe. I[‘i ; A
4 ft. 8% in. gauge « 4 | Covered .- Ditto 17 . ditto 13 ditto ...} 5 g2 “ 10| : ’ 1 3 Sqr- In. | Ft. In. [Sqr In.
. : Higbwided . .| Ditto 20 ditto 12 ditto 4 19| o 582 Bt ¢ In. | F.| In. (Tons Cwt. | Bt In. b Zoo 547504 . | b | —4 1
Low-sided Ditte 3 . ditto .. .. | 5 12 | 12 S} M1 o3 1 pao1 | 10040 | 9372} sEYT 4 o A0 I L B
Great Tndian Peniusula, 5 ft, 6 Y| Covered - Ditto. 2 ditto ... 5 16 5 0% ves 219: (8 85 14 8069 72:22 . 7723 | 9397 9970 | Ywo¥ | Yoo Te FAT | TTew 378
in. gauge .. ... )| High-gided Intto 2 ditto .. - 5 11 124 ¢ 736 7 23%5 |8 b 1440 9156 8139 | 79 34, 8174 96 42 9703 | 3393 Trds p g bl
« Cotton ...| Ditto 2 ditto ... . 6 9} 1279 621 8¢, 243 3 4% 144 8328 80 36 66 100 100° 100 ‘?‘E i 3 Es ._E e
! : . Low-sided Di - i R 193 6 1,419 0 30 3 6 148 100° 109. , 100 100 3736 { TEn OO ¥ 83 ‘80 21
. OW-8i itto 2 ditto 2 Railways 5 1 . . 1u0 X 1 ) —1 1
5 ft. 6 in. gauge, excepting the Covered Ditto 9 ditto 6 ditto p 123 4} 3% |3 6 145 100° 100 100 1000 100 1000 IFT 97 TIT “§3 TE
Great Indian Peninsula ... 9} ey a0 ' Ditte B Jitte 4 ditte | & 10F 124 9 850 6 1 : 30§ {8 6 14} 100 100. 1000 5o ¥o | 3rier i | = o
& 32 119 231, 417 2 ! 304 |8 6 16} 9541 | 100 103.20 | 3+3% w b wws |0 we Tis
N 1 28§ |3 6 153 8965 | 8505} .. 9306 | 9920 10127} vsis Tshaw (., wET | T 47
: — : : . ‘ 28§ |3 5% 1570 11230 | 10020 | LMSAB - Gegy ) G700 | 1002 | wsdr | wels wis | —es | wie
N, B.—Each set of * Vehicles” represents the number of the particular vehicle returned by one of the Railway } 2875 | 3 4 1437 9346 93-27 79°96 .
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Extracts from J. BERKLEY'S Report, dated 12th June, 1867.

“ Some portion” (of the wagon stock), * about 400 low-sided wagons which were
sent to India upwards of ten years ago, were fitted with weaker springs than have subsequently
been sent from this conitry, and these old springs have also lost some of their original
elasticity by long continued use.

“These wagons were therefore incapable of carrying in them a net load of more than
5 tons; unfortunately, the load which each wagon will carry has not Yeen written thereon,
and a general instruction that 5 tons was to be put into the wagons had been misunderstood
by the Station Masters along the line, and consequently this v
maximum that any of the wagons could carry,

“In order to avoid the continuance of this practice, I arranged with the Locomotive
Superintendent that the capability of each of the classes of wagon stock should be tested by
him ; that a modification of the springs, at 3 very small amount of cost, should, where neces-
sary, be introduced, so that the capacity of all the existing wagon stock, except the cotton
wagons, should equal a net load of 7 tong per wagon; and that the net load which the

-

wagons can carry should be written on each wagon.

“The cotton wagons were an importan3 subject for consideration,
statement drawn up by Mr. Swan, one of the Assistant Traffic Managers, which
quantity of cotton (pressed, half-pressed, and loose bales) carried in the low-sided wacons
and cotton vans, with the earsings per truck of each of these descriptions of bales, °

The process of half-pressing cotton seems to be on the increase, the rateg for this class
and the number of bales which can be earried in a wagon are therefore subjects of importancé
to submit any remarks. With respect to the latter, it seemed desiralle that, as the net Joad
in the existing wagons amounts to little more than 3 tons, their size ’and conse ue‘nt
capacity should be increased, provided that this could be done without a corres oxtlld' o
increase of weight, or reduction of the strength, of the wagons, Sponding

“ After much consideration and discussion between Messrs. Glover, Kelly
and myself, it was determined that, with the sanction of the Boa;d W:]',’()ng ther th
cotton wagon should, in future, be made capable of carrying § tons which ° ]]ter ion
involves an inerease of strength in the axles, axle-boxes, springs, :md Somé’otherc _ alteration
and the raising toaheight of 24 inches the sides of the low-sided wagons, which ﬂtzoﬁi&ag&

CS, 8 o K « d
itl)(e)e?'eeltbl(lwlrll(;;-lfL + and that the covered cotton wagous should be made g4 feet long instengd of

“ By these alterations of the existing and new
will be very largely augmented.”

shows the

General Rivers

rolling-stock, it will be seen that itg capacity

- Dated 29th August, 1863,
From—]. Hawksuaw, Esq.,
To—1J, T, WQOD, Lgq.
I herewith return you the papers I, 982

. . ~y sent \Vith ou 3 f a . )

to-the practicability of reducing= the dead-weight, of th); ;:o(;nsthj‘nlitrt;::&izt’t;el:ﬁw-e
' ) n ° eir

I reported to you fully on this subject, both as ¢ .

January last. e 0 carriages and

I have again re-coﬁsidered the subject, and I ﬁnd th
views, and nothing oceurs to me which I should desir ab that Teport

e, as [;
to add. I beg therefore to refer you to that Report, ar 88 the wago

Wagons, on the 15tk

EXpresses my pregent
1 stock ig concerned,
end you herewith for

etch which accompanied it, in cage you

have it not in your possession,
- ' \

P, S.-Although opinions are not sought ici .
yet as regards this, it may not be out of place tot;)aybfhgilzli?ci?: tOREhe iar?age Tgllin§~stock,
last above referred to, Mr. Hlndmgmrsh stated in a letter to Mr Pryestarly’or fon the 15th anuary
copy of which you sent me), alluding to some carriages he had madece gthoOth March st (a
nches centre and centre. “ You will observe from the Wheel-base of thWl b Wheels: 15 feet 6
they could not be turned on our turn-tables, but ag they have Leen “lnen?‘ OVe Garriages, that
>, Do complaint, whatever from the Traffic Sy erinf scéme fame with
appear that it is not necessary to turn the passenger stock on th: . perintendent, it woyly
If, therefore, the carriages are not re, > me :

base may be increased beyond what T h quired to be turned,

: - ir wheel
found desirable to do so, ve ttated in my Report of 1541 3 anvary last, if iy 35
\-—\, -
Dated 15th January, 1868,
From—J, HawksHaw, Esq,
A o , " T0~J, T. Woop, Fsq,
$ requested in your létter of the 16th ultimo, T have had ;
tions relating to the practicability of ine the derd oo2d under consideration ‘
proportion to their carrying powes, |- o8 the dead-weight, of ¢ e ques.

¢ Railway vehicles in

veight had been adopted as the ~

I append hereto a -
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1 iently be done by increasing the size of the vehicles to the extent to
whic}?}iléchinbzozggsrlfplis}};ed Withouty altering tl_le existing arrangements ; and_ on 1'.ht>zi Eastern
Bengal Railway this will, I think, be determined by the-size of the carrlagfe and wagon
turno-tables. These are of two kinds, some being 15 fget diameter, and others 13 feet diameter,
and the former can turn a vehicle, the wheels of which are 13 feet apart centre a}rid c%npre,
and the latter, a vehicle of which the wheels are 11 feet apart, centre and centre},] these being
about the extreme limits for turn-tables of those sizes; the la,rger_tum-table ﬁxltles the ;lnaxn}r]x_uin
dimension 13 feet of the wheel centres, and it will not be desirable to over ang the ive icle
more than 6 feet at each end, which gives 25 feet as the extreme length of the longest
bodies. : ‘ )

The modifications which could be effected would be as follows :—

; i 21 feet long in the bodies, and the first
t.—1In the carriages.—The present carriages are g in ‘
classl '::arria,r"res are dividged into three compartments, the secopd class into four compartmenti,
and the third class into five compartments ; the first class will hold 24 passengers, the secon
class, assuming 5 on each side,. 40 passengers, and the third class, on the same assum}l;)-
tion, 50 p-ws?encrers * With a vehicle havinga body increased to 25 feet long, I propose the
, asseng >
following compartments :—

t . T v .
. .. f my Views, ‘
Accompanying this is a sketch explanatory o )
I do not knov: whether the first class carriages on the Eastern B?:E?I.Rigzia%faﬁigiuagy
well filled with passengers, but it is obvious that, if desirable, you might, ins g up

1st class .. 4 compartments.
. e 9 S
2nd 5 :
3rd - - ﬁ t,
And each of these vehicles will hold respectively, assuming five ox; a seat——
Ist class =~ ... e Y e gO
2nd ,, PR T o ,
. 3rd . =
u in‘crease ;ialass 1?) passengers.
2nd Voo e 19 ’,: ’
9rd . . . '

+ all the four compartments.in these carriages with first class accommodation, convert the

i 3 nd
vehicle into a composite carriage, the two centre compartments being first class, and each e
compartment second class; o . : . .
2udly.—In the wagons.—Any of the wagons, it is obvious, Irlr‘li.‘]]l ieI:s: made ,Of the same
length as the carriages, or any less length that might be more co )

For carrying light goods, such as cotton and jute, a Wag?n fe::f apop;‘g:c}::ip%hgh&tﬁzxof
mum length might, if considered necessary, be adopted, }?'ml;esoi.onff J 80008,
stone and iron, 1t would not be desirable to make the vehic a.

All the goods wagons, excluding the covered goods wagﬁ)llq)i las‘foie;il‘i);;% h;zgoghgg WOI::;S-
9 feet apart centre and centre, and this would probably st1 fout a ntres, the 13 foet turn-tablog
ing goods .of acertain class, but even if i.ncreased Iutol 11 feet ce A’ '
would still be available for such increased size of vehicle. - .

In no case should the limit of 31 tons, or at the outside 4 tons gross weight on a whee}
be exceeded.

If the designs of some of the future vehigles be 1n.creas§c_l hmwoizlﬁ l:z;t};n ntalgie eg't‘l;;llr:
limit described herein, such would give a carrying capacity W 'ch the vehicles to be generally
Ay Compurison with theddgad-yveight t}luimrxac;)t;; ?;:Zif%ﬁiest‘iﬁ%ozl?i:ﬁng station or otherba.rrange-
well d, and the modifications would ter! - e
mint.fu eMoreover, with the exception of a few pieces, thel_dgs“z"g dOfaflhe O‘i,a?;:ozmar'id tﬁv:tgoil;
iron-work would be generally similar to that already supp 1{:1 oy witlzout any wasto to the
in India, and not used, might be adapted without any trouble aj l K :

)

new design if carried out.

[

Dated 13th October, 18G8.

' From—G. B. BRUCE, Esq,, o ‘
To—H. W. NotMAN, Esq, .

i i i d 0 you ﬁf()m the ndia Otﬁceyv
g N car ei ul attention to the dOCl}DlentS tl‘.aI.lSImtte t t I
dated ]‘Ot'h -A.ug'ust 1868 Ie]atl've to the carry Ylno( Oa'paOItlle f the Wag()][ T “ O k
> S O olline-stoc on t]

- Indian Railways. These documents contained Reports from the Officers of various Railway

Companies in India describing the chamcter{of the stock in use uplon e:}tlzh, ‘inth thtlal ) vir;elght
of the wagons and the load usually carried. They describe a,fso th ’ pﬁal{lsi y lc'thare
being followed with the view of increasing the .capacity o nd - aees without

increasing relatively the dead-weight. a . v
Government summing up the information which had been gathered, and calhffg attention
~ \

A ¥

v o

There are further Minutes and orders of the
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to the importance of going carefully into the  means of reducing the dead-weioht of
the wagons. It isstated in these Minutes:—“The existing form of WaTon was orioine
ally adopted from the English pattern, and appears to b unsuited to the character of the
bulk of the goods carried on Indian Railways. It is further believed that, since the introduc-
tion of Railwaysin India, great progress has been made in such matters in Ensland, while
the corresponding advance has not extended to this country.” The Governm snt of India
conclude by stating that, if they are rightly informed, the present state of the wayon stock
is wasteful, and ought not to be permitted to continue a day longer than can be he]pé’d_

With the view of arriving at a fair comparicon of the stock of the Great
India Railway with that used in England and upon the Continent, I ha
regard to the ordinary stock used in England, and also from drawings

_statistical documents prepared by the Government of Prussia, T have arrive] at a knowledgo
of what is done there. From these, put into a tabular form, T have been enabled ¢ n ?be
fair compariscn bettveen the result of working in Prussia, in England, and ;, India o makea

_The gauge of the Indian Railway being 5 feet 6 inches, instead of 4 feet 83 1 :
the standard height of the wagon frames in India being higher thap it ordi n?l ¢3, and
England, and the wheels being 6 inches larger necessarily, throws g certain amomaél _)fr’ is in
weight into the Indian wagons, for which there is no corresponding return 1 un] of dead-
carrying capacity of the wagon. This should always be borne in mind in n ‘k‘,e weizht
comparisons.1 ‘ . Mmasing such

As a rule, the proportion of covered goods wazons used in Engla .
ones, is very smal],p w{)xereas on the Great Southern we have 3 ;nuglcll,l;:oce(:-mgared‘ with open
observe that on the Madras Line, from Mr. Wright, the Locomotiye Su t?l'intp 0{’?1 t,mn, but I
they are using very few covered wagons, and are adopting nearly entirelp thee}?} Ll"t,s Report,
1vcra;;-on. If they can guard against fire sufficiently where 3 proportion o)f" Woo d"[";;;ss'g;d. Ofiin

oti it ing rons o 3 . 24 1n the
;g;)gnl]l ;t.nves wi hou];: having cOVéred wagons, of course there ls\necessanly here a saving in

I find that in England a large proportion of the recently ¢
tons each, and the de;d-weight of such a wagon is about 4 ton); l%nit‘:‘tf%dswagms carry 8
carry 9 tons, the weight being about the same as that now stated. The ome are made to
maximum load carried to the weight of the wagons themselves, in the imtaploportmn of the
which T have obtained, vary from 1-33 to 1-98 times the weight of the ‘I,]Cis the details of
taken at an average as a little more than 13 times the dead-w;eiu],t. th vagon. 1t may be
open and ou four wheels. : STy MIese wagons arg all
.. In the case of the Prussian rolling-stock, the weight of the covere _
siderably ‘larger than those in use in England, thougli still on ff,(;‘;e‘rv&}igagf’“' which is eon-
3 qrs., and the maximum load is 7 tons 11 ewts. 3 qrs.,. beine 13 tim ‘s, 15 5 tong 16 cwts,
weight of the wagon. The open wagon in Prussia weighs ab%ut: 4 ton ‘igg"eater than the
the maximum load is 8 tons 3 cwts., or the load is 164 times the S o CVEs. 3 qrs., and

. £ 4 .

. In ordinary working, howeéver, of miscellaneous goods, traing gre the wagon itself,
to anything like their maximum amount, and the Prussian Governm n;;)t ach’lally‘loaded
average load actually carried as 1% ths of the dead-weight of the ‘vwsn returns give the
includes empty wagons, the running of which is avoided in Prussia g M. This, however,
irrespective of delay in the transmission of goods. From the exﬂ!;xix,ats' much ag possible,
trains on the North-Eastern Railway carrying miscellaneoug goods, the o 1 have made of
carried in practice, exclusive of empty* wagons, is only 2} tons, wi average Joag actually
they are authorized to carry would average 7} tons. This doeg

Southern of
Ve procured duta with
N my possession, and

Welght 0

8, wher i i
) Whereas the wejglt which

not ref,

where, of course, the wagons, when loaded at all, are loaded full, ::dl:ﬁrert(])] the coal traffic,
way. The wagons in Prussia are considerably larger than those in i]n(r]: dy Tl empty one
between their wheels, centre to centre, is 13 feet ¢ inches, whereag ainn}j "]lhe Slls-ta“ce
more than 9 feet, but the addition in favour of the Joads carried in mfltg‘an.d £.1s not
as compared with the loads in England, is not due (o any superiority of thep stc IY-e o russia,
advantage which is gained from the increased siza of the wagons, but op] oet\,
arrangements, which in England are conducted much more with a Yo gy the traflio
of the public than they are in Prussia, where they will frequently q
are goods enough to load them, whereas in England goods are 3l
irrespective to a great extent of the load in the wagons, The mas
English Railways, in proportion to the weight of wagoﬁs, i3 quite a;n lZ:L?;?iiogdiﬁag

It may be interesting to give here the result of an examination of th: Prussi
returns upon some of their lines during a recent half-year, taking the .
passengers and goods during that period, and- seeing the re
the gross total—

etain wagong until there
ways forwarded gf once
’

led upon
russia,
an Govemment

W h()le tlaﬂ‘le i
in
Percentage Of eaCh as muklng '

up
'
Passenger carriages, dead-weight .. . Pergc.ent..
. Passengers e i -9
: Goods wagons, dead-weight .., T . 41.?;
" Goods ecarried .. ... - 22‘.. '
5_ This will leave locomotive and tender 233
’ N ‘ ]00.0
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. have a_greater weight 'on the journal th

. wagon is sufficient to give room for

By

is th work actually done, and from this it appears that the
usuang:y?r?gv?oz:; Egirir:(f a\l\l?a;ezuzl'ié O;er cent. of th}; total weight of the train, exclusive i)f
engine and tt:ender, and 25°9 per cent. inclusive of the weight of the engine and teﬁder. It
thltl,s appears that, on an average, the passenger carriages a‘nd goods wagons together carry

- ir dead-weight. .

- h;lﬁ;f ?Tjt;sd wahich c],: took when in _America, I find that. the hmaximum load carried by
their large platform cars is just about 1} times the (%ead—welght of the cars.
he stock of this Company with tl_xat already referrtled lto, I havlc‘a %i)ns
upon the assumption that the Great Southern of India wagon:h are caleu a;ednt?v A othe
tons in each, and, comparing them with the English StOCI, 0 ecll-edl: nl;) 1‘18\;0 Sy 3’M 05;'
should not do this, excepting for the difficulty very Propel;1 y E;) ude o§oo fythe  Wright, of
the Madras Railway, which is experienced in preventing the bearing g

Kﬁggfg’ai&ﬁg fgd{l;%g (2211:3{3)%‘ for the use of oil, that this will have been overcome, and when

. J -
it bas been overcome, there is no reason why this Company’s wagons should not carry 8

tons each. ‘ S o
it will be seen.that the weight of the covered goods is 5 tons 10 ewt,

1 t%z ntllz:;i I’;z:})r}]e ;ga(‘lwlif .g tons would give a proportion of paying load to the weight
i? the wacon as 145 to 1. The hich-sided open goods, however, 1s hke'b:i tof bg more
enerally used, and the weizht of that wagon is 5 tons; the load calgnel_ }?R 3 tons
g 1d ly 16 times the dead-weight, which is about the average upon English Railways.
}Voc‘ll : : think n211at'. ou can innwagéns for ordinary merchandise, calculate upon more than
thato 1:)‘1(1)0- sided Wacronz, carry!mg heavy goods in sgxall lbglni,’h no S;)Z,TI Z-(::i}% carry a larger

n ing wei i ! nal to the g .
b a ht, but this would be exception. hé gene .

PropO(I)tlon ofsg?g[:nfﬁr“(’:ilr‘lgsid’eration is, whether the axles are sufficient to bear this loa(’].
I haveneaguivill be seen in the table, compared the journals of the axles of this Company’s

stock with those in England and in Prussia,

In comparing t

of a journal in Prussia is 2'25 cwt., whereas 1

common average being about 2} cwts. upon ed

. ing 8 tons, would in no ecase
oon, . is Company, carrying , .
longitudinal section, The wagon of this ag 2y,cwts. per square inch. The maxi.

and axles, that is, resting on each axle, in

ch square inch of the journal, measured in its

mum load, after allowing for the wheels

e A i .; in Engl .
tl;)e ilu}fis:iln ;:0(1,1;,9150\7‘17‘01;) ﬁ:tz;clinaxle, but the usual weight may be stated as 110

cwts. on each axle. The Great Southern of Indl? co-vered t\vagon, oith a'dlogd Of;i .
tons, woull have on ecach asle 118 ewts, which s mob creewin and is wnder
the weight frequently in use here; the high-sided open goods ssary to make any alteration in
113 cwts. on each axle, so that I do not think it }vould be neceésalrly 1 A {{ e,

the axles to carry the load of 8 tons. The limit of the !Oa,,t PWEV(?T, t,s'l %?le dlilfﬁcgltcas?'
exceed 118 ewts. on each axle, and this eannot be satisfactorily attained unti ' y o

heated axles has been overcome.

Then as to the strength of the springs.

late put into the springs, at the suggestion of . : S
Ehe adpditionnl platep\ver: sent out asbduplicates. Mr. Sheward is putting an additional plate

. : b o he springs will be equal to
. . . : this additional strength, the spring
:3?1“030 fvl'];:ll]){“:l%ivallli‘igloieﬁl t{)ng;ai’ut‘z;t; tlhem. I had them tested before they were sent
k=)

out, and with a weight on each spring of 3 tons, le:igh hls iﬁiﬁerwﬁﬁae 12:32 a;;‘llidm;ﬁ?ilg
upon them in practice, there was still a esmber of #f inch, w ‘ g

‘e A ine 1 tion. .
for any additional strain dae to the load being 1n mo 1 . "
Iydo not think that, for ordinary traffic, there would be a?y a(_l(;anfz:gr?e(llnl !fe:hnbg ?ﬁe
wagons of this Compan.,y any larger than they are. The bulk of goods car see, by the

4 o in and salt, and the capacity of the
Agent’s report, are of a heavy kind, prxgﬁ;pai{lxﬁ‘im load of 8 tons. If the Company

- -
as cotton, it would then become important to increase
which can very easily be done so as to afford room
possible, upon each azle in the train. Bus so

long as you can get that weight by means of a small wagon with a moderate size platform
o < ) ;

. . Lot ;ing them larger. .
and height of sides, there is no object in making n larg . .
The turn-table; upon the Great Southern of India areall 16 feet in diameter, so thaf

if the character of the goods should change, there would be no difficulty in making wagons

with a considerably wider wheel-base than we have got at present; but up to this time the‘

necessity for this has not arisen. . ST
The conclusion at which I have arrived after every.car‘ef'ul and extensive exa.rnmatmr_x,
which is only partly stated on the appended tabular form, is that the wagon stock on this
Company’s line in India is as cood as ¢ . . .
far ag it);s capable of carryingaas large an amount of paying-weight compared with the dead-

weight of the vehicles. 1 am satisfied that you could not reduce the dead-weight of the

frames without seriously affecting the strength and necessary sczlidlity of ]Elheb Wa%ron, and any
alteration that can be effected in the sides or upper frame-work would be of every little
momént. There has been no change of any importance introduced into the wagon stock ‘in

The last stock which was sent out had an extra
Mr. Sheward, and a number of springs with

should require to carry light goods, such
the size of the platform of the wagons, wh
for getting the full weight, or as near it as

3

o
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I hope and expect, however, that by the introduction of the .

and the load resting upon each square inch .
in England it varies from 1'47 to 2:43 cwts., the,

and, in the cases which I have examined, it goes

he wagon stock in England or on the Continent, in so -
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Earope since the rolling-stock of the Great Southern of Indi o ;
tion of oil instead of grease on many Lines, and that changd;;ltggsclsr?\%;’nexzzgtl ﬂ(xre af phcs&-
It will, of course, bt‘: for the T::aﬂ‘ic Department to keep the Board informg,d as tonbh.a opteds
of the traffic for which they wish to provide in indenting for any new rollin -;tnokt M
care will have to be taken in constructing it to suit any particular class of tgx" fh : ’~ba'ml e
be sufficiently important to require a special class of vehicle; but for the n:di:ar‘;r lt(rl:m?‘:);
aflie it

grain and salt, I do not think that the wa jally i
cations at pre;ent being made. gons can be materially improved beyond the modifi-

Statement of Weight, Capacity and Dimensions of Wagous
s o .

<5 13 2 ls 18 0%a 2.4 3 %3 ————
. gm 1B = 3 198las |38 2 |ags E g3
3\ . B 3 cflaa = <=1 z 2
DESCRIPTION. =2 | g8 =S giCg | A% < B =S8z £
: =5 |22 (. % |EE =S |Wdlaa| S |23f > 8
SE lEei g |¥0 BB SklES| = ZLE % 3.
< B ] 5 = ] <0 | 2= ° el L3 £
2o Z = ) FEREERR " ® & 5] = m
28 13 ERE LRI R LIRS - S5
n E |2 (28|28 l5°) & 5% ¥ “2
s +m u -t
Prussian Stock :— —
Covered | 17044 11189 | 1166 |151: . |Cwtal Cwts.| Inches. | Carts, [F Cwts,
Low-sided, open ... | 16600 | 150) 66 |166 | 13 | 676 | 1191 |8 x 84} 229 I T o AT
High-sided, ,, ... | 16946 { 4193 | 990 11630} 164} 574 11160 |8 x 81 oo
Ballast .. .. | 15887 | 212 N i 30
North-Eastern :— ' !
Double C}mldron
sa;f':]il s 1?8 67775 | 120 | 179 | 120 | 82878 x 3 '
Large Hopper ditts | ... 100| 3400 | 63| 155 53 | 345 o 22
Cobewagoms ] 1007 270} 9900 | 360 | 162 | 160 11180 |8 ¥ 83| o7 3 10x4x5- 18
Ditto Tlors | TR im0 ] dee | Tee lige [im0is x Y 280 |y Joxixoy 22
Very  high-sided, * 160 | 135 , 160 112808 x 81! 28 :; }g:::f? E).E
. g -
e G ] 00 8 Tobe0 | a0l taei v 109818 x 31| 1oa )
Lof" Hed open, B %[!)g; %?.6, 10000 | 160 | 160 | . 1190 (8 : 3§ 3'9.) 3 10w4454 29
-ided, . 531 9600 | 160 | 166 | 50 |117°0 212 |3 10x4x5} 2
Ditto ., M| 1069 | 107] 9730 | 110{ 14| .. oo i ‘;§ 20813 10 +4x:’>§ 22
Great Northern sem . ' P 10x4x5y 22
High-sided, open | 1038 | 815| 9300 | 180 | 189 1265 | 8 3}
. < 9.
Madras : — . ~,43 3 Gx3x5p 22
High-sidod,open ... | 1279 | .| 1037 | 126 11| . | 9789 x 83 17 |
Great Southern (assum- ) ., 3 6+3x5i 8%
ing theload to be
8 tons per wag-
gon) :— .
Covered .. .| 1060 |- 618 1100| 160
vered L 1o 0 | 145 | L -
Elgh-?‘xidgd, open ... | 1117 280 10000 | 160 | 160 | ... llllgg g x g,* 2013 Ox3xail 34
Lowsided, o - 7 | 110 800} 160 177 | ... |1080 |9 X 31 1-92 B oxauat a4
> ' ‘ 5 163 | 152 | . 1155 19 % 8 / x3 x4l 34
. - 41 197 18 0x3x4il
N ii 34

131]; O:rtober, 1868. ppeae =SS =
For Report by Consulting Engineer, O. and R. Railway Company, see Collecti(,,({\j;‘) G. B. BRUCE.
: ? papers at end.

Dated 23rd November, 1868,
From—J. 1lawxsnaw, Esq.,
To—J. Byrxe, Esq.

I return you the copy of a Despatch with encl ‘
with yours of the 30th September, relative to thz ocilt-l;esi::) m the Gov
stock of Indian Railways. ~ yng capacitie

Before repofting on this question, it was considere .
Wright, who was then on his way from India. 'B?;igt?g. desirable that I
the question with him. , ave now done,

I stated my views on this subject, dealing wi :
January last. T then showed the limits within :Eiﬁgr:;:‘egzz r?-s well as wagons, on the 15th
might be increased without interfering to any material exten'g Ing capaties of the vehicles
the design of the stock, or of the existing parts, or of the stat'mth the general character of
and I s@ated that the limit of 3% tons, or at the outside 4 t, ion and other arrangements,
should in no case be exceeded. 0us, gross weight on a wheel,

The only queétion that would arise in respect .
be as to whether tl.xe éxi§ting journals would bepstron(:f :ig;y;ﬁg ﬂtiese heavier weights, would
As rfegards the springs, 1t would not bee‘ome a matter of n?u > han also the existing springs.
yeaélly ‘be added, which would not interfere with other C. tmomem;, as a plate might
journals had to be strengthened, the axle-boxes would requir parts of the vehicles, but if the
involve alterations of parts of the ron.work, and woul (il e to be re-modelled, aud this would

Fortunately, the introduction of oil instead of grease hugex?g‘rcn 213; T&egvhgtﬂserious quest(iion.
. . , ced the cost consider~

ernment of India, sent
sof the wagzon rolline-
o

should see Mr.
and I have discussed
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. P ore perfect lubrication obtained, rendered the vehicles
ably, but it has also, owing the o hoult?, heating the journals, and Mr. Wright thinks, and

. wit h
capable of cm"'Y‘}‘g'gmater Joads fciently large for these heavier loads.

i t the journals are st

I concur W\t.‘:h hlr;l, th“e Ia rJn strengthened in the views expressed in my Report of the 15th
This bemg(t1 {% c]?iu’l i deprecateo any change that would, to any material extent, alter
January last, and 18 £ the vehicles, or of the parts, or of the existing station and other
the general design © scially as 1 believe that the general character of the rolling-stock is
arrangements, more esPn,cs ' the traffic on the Madras Railway. Indeed, I may say if the
ﬁttcg g:)rdtltle rﬁg‘ﬁ;‘:{gﬁe 1 afrech, I sbould be unable to suggest vehicles of a character that
stock had to S13 '

i i ore suitable for the line. '
Wouli’mSmy:;:;?ldulfhn:he question now undg‘ consideration is confined to the wagons, yet I
—Althoug

2 . 4 forms me that he has added a second storey for third-class
may remark that Mr. “g:;‘;h;a:-‘:{:;es, This interferes with no existing patterns, and will

o some O . 1
assengers b be & desirable addition.

probably be found to
—

Dated 15th January, 1863.
FProm—J. TIAWESHAY, Esq.,
To—J. WALKER, Esq. ‘ . '

r of the 17th altimo, I have had under consideration the ques-

in your lette B o tho dead-weight of the Railway vebicles in

the praeticability of red

‘proportl.on to their ca.rr‘;:lngbzo‘;‘(’)er: by in ereasing the .siz.e of the vehicles to the extent to
) Tl‘us can convenlenl_ 3}'1 od without altering the existing arrangements, and on the Madras
which it can be accomp 18 o determine d by the size of the carrage .and wagon turn-tables.
Railway this will, I f.hmk, ) ‘3 can turn & vehicle the wheels of which are 13 feet apart,
These are 15 feet. du}mgtt'ar, a Nout, o nearly about, the extreme limit for a turn-table of that
centre ’i‘rl‘x(']qc?}:gf:f;zs ﬁft?s(—r :fhis éimension, and it wxl} réot bihdes;rzble tole(:lveé'ﬁan%‘ ,tclllle
) s, the s - gtrem o
frl:ﬁicle m:)re than 6 feet at each end, which eeb as ¢ reme . . ot the

bodies. : Tocted o
i i i 14 bhe effectec ) . .

'fhfe Zo;i/;i‘xc;;::?: ;\;h_lit\[‘ }(::upresent carriage are; I helieve, 20 feet long 1n the bodies, and
the ﬁi;‘t class Carriages. are divided into three com}‘;i.’rtmentls(;ers:ngn;hg1 esle:&:(rl ?aggu:;gg
classes into four cnmp;rtments. The former Wi hold 24 passengers, >
five on each side ) will hold 40 passengers-

With a vehicle having a body increased %0
partments :—

As requested
tions relating to°

oives 23
o

ould be as follows :-.

95 feet loug,'I t)ropose the following com-

4 compartments.

1st class .ee e 5. »
3!‘(1 3 .ee oer o0t 1 _‘_:” "
and each of these vehicles will hold reSPGCtgve y
1st class . 32 .
ond oo 8 }assuming' five on a seat,
3rd ,, .- .. 60) i
or an increase ;f;—)— : : . ... 8 passengers.
st class 10
20d e o " P?"‘ e 20 ::
Sed e e

ketch explanatory of my views. - '
: ih(:a first Ic)lasss carriages on the Madras Railway are usually well

that, if Jesirable, you might, instead of Rtting up

Accompanying this is
1 do not know whether | )
flled with passengers, but it is obVO .1 first class accommodation, convert the vehicle
i rriages with first class »
aix;lt:l;ecf::l;g;?epg;:?::::s él;letthﬁecf:;tre compartments being first class, and each end compart-
o~ i f .

mentzsne;om},,d:/jjll’agons —Any of the Wagoﬂé, it is 1obvious, may be made of the same

length as the carriages, or any Jess length that might be_ Moty convenient, For carying

¢ . of or approaching the maximum length might be
light goods, such as cotton and jute, 3 wagone or iron, it would not be desirable to make the

‘milar to ston .
:2?11;;21, :glgof;); hezi‘[’ly %%Odz;:;mslha:ul 1 the limit of 3} tons, or ab the oulside, 4 tons gross

weight on a wheel be exceeded. s bo din sie .Within N e;{treme -

i the future vehicles D8 TS~
descr%ge%lii‘zsilng[;g]i E::oyulo(f a:ive a carrying capacity = which would bear a more valuable
, g ent, supposing the vehicles to be generally well

i i -wel than at presess, o .
comparison with the dead-weight tgrfere with existing station or other arrangements.

o 1 H ld nOt iﬂ R N .
g}%g&i‘:}} g}vlieﬂ;n fg;i?:;g:{;o: %lfl a few pieces, the design of the carriage and wagon iron-work

plied, and any of this work thatis in India and

- imi t already sup ; Pt
‘:«())tl—,ll:xls}»); xg;l‘i;‘l?:lliey :g;xlx)ltzzrdt; itt]'il; u;‘ any {rouble and without any Waste- to the new design, if

carried out.

G i st Balra ol sy,

T
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* "1 am not sure whether the particulars I have given herein of the existing carriage-stock
are qlillze dngiat‘:fl as I have n‘:avel: l?eellll sué)phed with proper drawings of any of the vehicles as
completed. ese were not origina esigned by me, b ie 3 i
O el coree y desig y me, but I behevel these particulars to be

I return you the documents you sent me.

No. 1703, dated 22nd December, 1568.

From—J. P. Kenseny, Esq.,
To—J. A. Bayngs, Eéq.

I have earnestly inquired into the opinions and
the carrying capacity of goods wagons on Railways,
to the advantage and economy in working of moder
dimensions. T

practice common in England as regards
and find that the conviction is general as
ate sized wagons over those of larger

‘Where the radii of curvature are small, throuch
trucks are palpably inadmissible, and a Government rul
train stopping at any station on single lines to pull u
through the sharp switeh curves in each such case.

Single lines bei
‘of the question.

-1t is equally clear that elongated four-wheeled wasons
of wheel-base that is given to four-wheeled tracks must be a
increase in the strength of materials used in constructine
proportional dead-weight to the maximum Joad, °

The greatest practical source of a large proportion of d i

. N . ead- . .

traffic is not merely in the ratio that exists bgtwgen the wei«:;x‘t :f? ‘t%l;t ?a}:;esepé lm working

of its possible maximum load.- The dead-weight of the wazon must. on n itself and that
=] ]

which trains must pass, six-wheeled
e exists .m'Indxa which obliges every
p on the siding, thus passing in and out

ng the ruleAin India, six-wheeled goods trucks ‘for that country are out
are objectionable, Every incredse

ttended with a lareel i
. argely proportional
the vehicle, and in its consequent

. compared with the average load which in practice it carries, and which i on the contrary, be

$ notoriously far below

a full load. This is the most serious cause of dead-weight, and it will increase as the size of

the wagon becSmes increased. - :
I believe that a 10-feet wheel-base for four-wheeled wacons.

16 feet, and a width for our Indian gauge of 8 feet, will be found with a total length of about

working, and most in conformity with the best recent English andbegt suited for economical

: ‘ . Indian experiene
* The proper dimensions and proper lubrication of journals has much perience.
reducing dead weight than the mere cubical dimensions o 2 more effect upon
accomwodation of a wagon, If these be right, and the T

Pt;mti;heDupper carrlage or stowage
the moderate sizel wagons being properly filled with a “load, the best renuiee il e
obtained. ‘ ‘

full Joad, the best results will be

Our wagon journals have a length of 9 inches and a d; . ..
product of ]e%gth multiplied by a diameter of 31} inches. Kglde ts:;t}:) f ?05 ]?C},‘lesy giving a
applicd through azle-boxes capable of excluding grit and dust, our’ w“""nsp per {m lubrieation,
carrying a paying load equal to twice the dead-weight, both as regard ire Jully capable of
bearing springs, to the flanged or Wharton pattern.” - Sards our axles and our

——
Dated 14th July, 1869,
" From—A. M. Rexper, Bsq.,
To—D. J. Noap, Esq.,

1 have yours of the 3rd July, referring to the subject of th
on which my report was requested so far back as August last,

I deferred reporting at that time, because we were just o : )
the American principle, to which the papers you sent rﬁ]e allu?lgilt“:;t&mf ? .PlnSsenger train on
opinion formed of it, anfl bepause I had to a certain extent moveg’l in th vished to kunow the
whilst in India, as I stated in my report of my visit ; but mainly because ; ]IJnatter generally
opinion that iron might be advantageously substituted for wood in the cq tf‘"e long been of
stock, and wished to consider the subject maturely. I had, therefore setﬂe?ls ruction of our
whilst I was in India that T would do so,and would preparea desion’if 1‘ a fvfth Mr, Pem:ce
factory conclusion. I have only now to regret that I did not take the sx;}:."‘f*-’d.ﬂ-t a satis-
in hand, but, knowing that the Board did not intend to increase their stoek J;i “t immediately
we were either doing or had done all that was possible to increase its o aa ..tonce, and that
question rest for a time. ) : “Aapacity, I let the

The ordinary methods of employing iron are not, I think, satisfacto
separation of the under-frame from the body which characterizes the tim}h
greatly increases its dead-weight. To obtain a light wagon in iron, each
of the other. Mr, Px;fstagée, of thel Ez}tlstem Bengal, had taken up the

rinciple, and has produced a very ight wagon, though one not quite suit ) -

Fx-a(ﬁc.p Iam nowpengaged on a desizn which I think would be (}nore gesgr;?l tbeuE?fStl Indlgn
varied character of our traffic, and which I hope soon to lay before the Board. Y useful to the

€ carrying capacity of wagons,

ry. They retain the
er wagon, and which
must be made part
subject upon this

s i MRS e
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v
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- East Indian have been successively increased from 3§ inches

" almost always exceeds one-third of the gross
. tion of coal wagons, which almost always ru

. and axles, springs, &ec.

1)

k , rei that is required is heavier
To enable our present stock to carry greater w eights, all _Tequ heg
axles. o'l hose origilrl)ally sent out were of the strength usually adopted in this country at the

: : : i i mnloved, and those in use on the
3 o ine now carried, heavier axles are employed, ) :
time. Greater weights being . diameter in the middle to 4 inches

and 4} inches, and we are now sending out Bessemer steel axles 4§ inches dlel:meter in the

middle, with journals also enlarged from 3} inches to 3} inches. . }
These axles will be substituted for those now 1n use, as the latter require renve . t
i Vhen i dia I found some in course of construc-
1 ard to the six-wheeled wagon. When in In : strr
tion a: ;rig:;periment, that is to say, a third pair of wheels was being added to existing

i Mr. Pearce nor I liked them. " : ; :
x?egggxst;onN;r]x?frdo{;bt ig ilhej have carried on the whole an addition to their previous live-

load sufficient to pay for this increase of weight and cost, and it was agreed, unan1mously,

i xtended. .
as I understood, that the experiment should not be ex . ‘
Their cons’truction,- however, seems to have been resumed since I left, but I still doubt

their giving a satisfactory result. ' o ) .

Ibbelieve that T shall be able to produce an iron. Wagon, Wellghmg'bxll;f) fmg;fr {-il:lini ‘;ft :ss
much as our present timber wagon, and, on two pair of wheels, capa 4 ymng 1 ’
at least. :

The springs and axle-boxes sent out for some lyem's
load, and the capacity of our present wagon 13 a s0 :U o
we usually carry 1t may be composed. . It requires, at a
which can be easily given.

past are quite strong enough for this

vents, bub a very small increase,

riaces, which were put in hand before I left

1 aet car .
I have alluded fo the American Piscire anacer does not, however, seem to like them, -
o

i ince been tried. The Traffic M ot, howeve :
iggliﬁheg I;?; :;;grseft(i; ke;)nt for soldiers, for w.hom they are 831% kf;?) I;etsti:;a:;lﬁi bg ti;r:r :33{1 loyf
opinion that they are specially suited for our ordinary trafﬁg, ({u; 47 disl();us%d, g
tried, and not abandoned without special reasons fully state

' e
‘ ‘ Dated 13th August, 1869.
. From—G. P. BIDDER, Esq.,
To—W. P, ANDREW, Esq.

I have considc‘ered.aé your request the documents forwarded to you by the Secretary of

. . Ino

State for India, with the view of forming an opinion as to h?\v f'zu'1 i(;g%l;ngztf:&g;’l"i"iiﬁsg;:‘h»
European, or American patterns, or modifications of tf.xem, are app '+, Dbut it has afforded me

I regret that some delay has occurred in completing this re{')qlﬁl,lse Z;lﬂ]e principal Rail
the opportunity, not only of comparing thg Weic‘,{;l}g‘*s‘;f;n‘zagou stk 10
ways in Great Britain, on the Continent, and1 . s relating
théy most recent papers on American Railways, and the drawings anr(l;; l;?tg:cxgzgif;se};}taz
to the rolling-stock in wuse in Europe, contained in the library or . 5

Institution, Civil Engineers.

: ST mbers, that the. weicht of a wagon itself
The result of this comparison is, in romigei:}?ﬁb)ﬁle? fuliy loaded, but that, with the excep-

ty, the exigencies of
n full one way and return empty, exig
traffic in this country seriously interfere with, if not P"ed“fle'd tjheoiﬁi?l?ie&}};:%\ Sogggg
0SS . ; 1 1 har excgae . < d o or ‘
as possible full loads, the actual paying loa y be roquirements of trafic ab a

. ttao t
The subject of the weight of the wagon (litsﬂst:ergete}?e serious attention of Engineers and
minimum_cost, bas taxed the ingenuiby ank C15° and looking at the serious losses

an: ittinoly for the last 3_0 years; . e

wcts show that wherever stock
accidents, the necessity has been forc

the f:

ed upon them, as : st

has had to be repaived or renewed, the alteration or improvement made has always been in the
direction of increased strength (an

1 necessavily of wel

P ine ci stances do not appear to be under-
The cause of this increase and the controlling circum p

stood in connexion with this inquiry, in refe !

{avourable ratio between the dead-weight and pay? ! )

limited to 15 miles an hour, and still more, }f there were no

e o the destructive operation of shunting, no doubt a
b=l

ng-load of wagon stock.

If the speed of trains were

marshalling of trains at stations involvin ! o
cén;:]embﬁ, reduction in strength might be effected, though, as will be herzafter shown, at a

small comparative reduction of weight t
in order to afford every possible facility 1o the

. running of goods wagons in passenger trains, an
kinds of goods in the same class of vehxcle,1 i
strong and substantial class of stock can be safely used.

d to offer conveniences for carrying different
it is clear that nothing less than a uniformly

They added about 23 ewts. to the weight of '

ficient for it, of whatever of the goods -

£ our Colonies, but also of examining

ght) in framing, draw-gear, wheels

. der the circumstances which’ exist, and_must exist, -
bt ; bt s raffic by interchange with other lines, to the |

St sl A L

rence to Indian Railways,. into the alleged un- .

T T A

A e




- and other rolling-stock, which have been
3

( 18 )'

The circumstances of the tra;fﬁc 1 i
of the lines of Railway to one anoal:ellEl dia
prineiples laid down in reference to Enﬂ'l’is}
long and costly experience. °

An illustration or two may b i '
ti o u -
b{gen sta.t(zd é)(lll reliable authority {hat tshe:‘u\i;:re::(ibé;ﬁ Fip, olects of
alone costs 64. i
tear of 200 milzzr- :?:(11 ‘;EZ?ntie goods carried, or is ahout equivalent t
that absolutely necessar S we & o(rin pharmg g strength of the couplin et T gt and
not exceed 5 tons as );’ ‘1iednt that ‘V}}el'e;}g the maximum P“]Il) Ofgs lused e Jrain with
chaine, o, in additio EP ” bo(t)xp?in?;m%r }:t ils found to be absoltlt;yoioem'{tlve engine does
20 to 25 tons to meet the exigencies of ,trafﬁ::c ' capable of :j;f:{b'. Rt
But th . : Hainga pull of
framing of tgel?voflsjoti[?sp ?‘I:ra:lr:l:lia;)no'd”d ESt(ll‘utetive stai -
. = = . g, an 1 i 3 rovi 1 1
breadth as well as depth in the sides of theofrlz‘xi‘is: rrt};\:s,o 1&1 o greas zj.’;‘izg:gmnst e
3 . . ' - s i e
d’I‘tl‘nsbhas lec} in this and other countries, and :venp' ] t? - e o have
wood timber, which possesses many advantages, and in India, to the
the kind of strain just mentioned. 8¢ and theore
On mechanical grounds, how i
) , ever
desirable to reduce the weight of the “"a:rto
fofr a reduction of weight, of say 1 ton in a wag :
of strength of one-half, a result out of all proport?ic(x): tWelghx
0 any

There are some effects of the climate

the speed at which trains run anti the relati
\ ation

are not such asin an i
> any material i
1 rolling-stock, which have l%e;ayest?abmi?sdl: fg tge
ed by

hunti i

ghe cffec shonting, Thy

e wagons by shun?:ing at sng Eé;
o

hemselves are

1, which has ¢, be

. A extensiy ‘
teally is well ad“Pteed uéfr :gsitzyd-
ng

iS no ssi i a mom w,
t p()’csxble, assumine fOT
, be i ent, that it as

tantial gavine : h

ng 5 tons “-OO ‘n_ thls respeCt
; uld iny

of India up t'ad\antage gained Involve g Josg
- | on Imbel” N ” . )

The frequent occurrence of h I think, somewhat ove"lol:kl:f] aPPh.c.atlon to wazong

Superintendent for the Punj g of axles alluded to by Mr. B . z

pended to this Report waslb;!a “{lnd Delbi Railway; in the Jette ocquet, your Loecomot:

designs for the Delhi rollin?vlizt]otcﬁo I:gdnoﬁt“:le_ some four years ;;oawiopy of which i:t;m

only upon the weight of the wooden wagO‘; ":;ge t(l:at.idby an increase t:} esr(l)%,aggd upon t{l)e

’ ou escord cwts,

induced to yecommend their adopti employ 3

: loption, and T am b ploy iron

tgstm;:)n); ;o thedadvantages which he’has had an Osgg);u?it drafw lilttentionn&erl.\?: B Iw

nother advantace i 43 Y of obsery;

e iantag ve;n addlllt;on to the greatly diminish d L

he Dronfiame, thouh peirhr:ust,; l;iage, a timber-frameg “'arroi; ;Osf of maintenance ;

to its proper form. ps pubout of shape, could be?‘eadil;zg‘a}fefeshoyed > that
: 13htened apg

This is the actual result ‘ i
e act of an accident whi )
Calcutta belonging to your Company soon after ewrsggi}:mocc“rred to some of ¢}
Wi d . € wa
onden;ih Iregaml to the use of oil axle.boxes freg uent] " Zon
p , 1 may observe that the whole of the D {h' Y mentioned iy
nearly 1,500 vehicles, have been fitted with them ¢l carriage ang
. It is clear from the foregoing observations t.h
tbtle tare of the wagon to the gross load of 1 {0 3
3 e clrcums‘tanqes, 1mprovement in rollino_smck’ ca at, eve
esigns of Continental or American stock, worth x;‘not. be.ca"ied; that nn under v
since completing the drawings for the ,rollino-};to adoption, have be
Inc;lxa, \ghere the lines are capable of ing-stock now rg
rather be given to the loading of waw
e { agons
filled trucks,. and to mitigate the evils of shé:{(,)ina: ;: El’:"ﬁnt the runpip of
Tor this purpose, and to secure economy i: wo .k-(‘ as possible, €mpty and half.
classes as possible, with but few varieties of fol.ml Ing, the stock ghoy

~stock at

at, beyond an

my opinion is tl?r{)tr Pximation to he ratio of

ery favour.
aterial inthe
to my notice

8, but that ;
b carefyl attention slldcfullg

Othing m
en brought

couplings, &e., so as to facilitate to the utmost practi“"d size of ax] 11d eonsigt, of as feyy

cable extent thES{ Journalg,

. )

ngoxgie:;llly, ashtendmg-

: workine ve

ssing of engines and gty k e (20 Str%w{llopme“t o
- J 3

' CK over all the diifezl'lezgl;n.ge the

atlwaysg

and, in the interests of the Indian lines draw.gear
their traffic and to harmonious and eco allic ;
removal of all restrictions as to the pa

" of the country.

_ TIn this country, where so many g :
and wagons from the north ‘penetthinigﬁLtrgntrRm
India, wl?ere the Railway system ought to bhe reimo
o Wy arangman Yk o g om0 M et

P , any restrictions, should not ) Patible with vesteq ingen 0
advantage alike to the State and the community at J applicable to 4 far weat;nterests, keen
. N . . r(r . y N

One suggestion 1n conclusion T will make, th t‘,’e & I extent,

the Locomotive Engineers and Managers of the Rail at if the Indian G
and descriptions of the most useful ang Snital;l W?ysm that coynt
experience, & selection might then be made ang :hasses of wagon
intelligent and experienced builders of this,countr etdat”‘ i which fo &

%elpg offered for the best design. By this mode ay 0 send i s ¢ to ipvite the
Railways would  be initiated, and another gt roore A suitable prep,:
efficiency. . ste he dil‘ectixg applicable ¢, an]:}m

n e

Wway interests 1
int re
te districts in.fhevs:t:l

we i ;
s s notice Carriageg
2s a grand whale

uth ang Wwest; and in

overnmex‘x(, w

er i
Ty to furnish eloi
Zon stock
obtained Upon’ Sugmested by their

nvite

n designs,

Cenery
p taken in téml Syste

Specificationg

of simplicity gng

3t

t n\?A
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Dated 12th August, 1869.
From—R. BOCQUET, Esq., Locomotive Superintendent,

Tp—W. K1NGsBURY, Esq.

. Delhi Railway rolling
With regard to the et of its desoription Tndia. ‘ ,

ltocether, it is the bes ] .
taken altogether, cmall items in detail that will bear alteration, but those that

ng-stock, I have great pleasure in stating that

There are certainly 2 few t to the locomotives, only alter the parts to which they are -

I gﬁzg r:sgn:ix:it:ieg&‘ elclil: tlf:%:scripti on of engines which are well adapted for the work they
ap 5] ‘ !

i 1th them. ‘

3 d I feel perfectly satisfied wit - |

have to Pe}form’ ml)- Iifd from Tneland, for the carriage and wazon stock, is of the best
The iron-work supp thaf,"can be desired. - The iron under-frames, though some-

A X ip all . .
mlati“fﬂe’a ‘al]cls i&;nwggglz?;i};? ?vil last, I should say, treble the time, with comparatively
what heawie : '

slight cost n m-;;mlt)envaqncez-ls supplied to the Punjab Railway, reduced the frequency of “hot

'l;lxe 0‘1'm~el_)lmei), t the adaptation of iron under-frames, combined with the oil axle-
boxes considera 1{: 3 I’l-l'lwa 3, have rendered the occurrence of “lhot boxes” unknown. . I'
boxes (o the De 1-_\,._1‘11 3 F the iron-frames in keeping the centres of the axles always
ascribe this to the rgidl ¥y .0 :.hin the timber-frames were known to deviate with each

i i jon, whic : \ »
square'wlfth the Iu:e of tcg:f::o ; -owing undue strains ot weights upon some of the
change of temperaturé 2 . !

journals. 1 on 2
. a20ns .
I profer the iron panelled wag afficiency of sheet iron,

fire, and I also desire thab 2§ f chee
f;;)t[{: sltores to enable me to replace tho ends and sice

come in for repalrs.
In conclusion,
Indian Governmen

loading of wagon
having more than oné or

ccount of their less cost in maintenance and danger
about 16 B. W. G., be sent out

ce to recent correspondence on the parf of the
agons for different “freighis, and the
xperience goes, iff}_ is a mistake

wagons in a place like India where freight varies in
i Ik three s;v?o:;ntlg:egfin the year.- "Thesprobability is, that one description
description_and bulk three = e months, 0F that the unenlightened native puts 20 tons of
of wagon has to be idle for som s ery 1 bons of impressed cotton.

i i ioned to ca

acron that is only desig ‘

sugar into & Wag a qu'lywa 1 know that there are long wagons and short wagons,
On the East Indian 1 Ys on six wheels, wagons, opening at the sides, at the ends,

four wheels, and wagons £ < foldiner doors, and flap doors (the two latt

/ ling doors, fvidin oors, and flap o latter
an(.l the b(ﬁ:t()l.'r;{ ‘leotzlz:iu; iﬂ'ere;t methoods of fastenihg them, and what with
bined), and wilh ings, &e., &ec., must, I am sure, be more

. s axle-boxes, spring: " it .
ons of wheel (which I consider equal to the exigencies of

c in referen
1 would remark, in reier
¢ recarding the description of w s
_stock generally, that, as far as my ¢

wagons on
at the top,
gometimes com bl
different descriptions
expensive to maintain than ou
any traffic) ever will be.I ; i
experiments 1 do no hink
in f'reli?;%?of tlzle wagon (etclusive of wheels and axles ).

o ber measare
¢ sre was a spring of camb
Lo o 4 'nvually taking place, at eac

the 1ron.

erience has ghown that 2 cert

r wagon-stogk

safe to carry more than twico the weight
With a load of 6 tons ina covered
d in the centre of the axle of from
h movement of the axle, must

t would be

T T" . . - n
have a seriously Jdeteriorating effect upo

Thirty years' exp ‘
waoon to Znable it tostand the greab

ast w
gtrength repres le

ot see € ?
?ncrcased at one and thesame time, 20

lished long ere this. ' . S .
have been :fccomg Sbt' that more vigilance chould be employed in the loadjng of wagons, in
There i8 00 < °0 " their full load, and that such load 1s properly distributed on the four-

sceing that;, they c:n]r)’t °¢ room for improvement in this respect 12 India, still it is often the
wheels. . ;1}:161:;:3[’;;’:; y:)f freicht in one direction only, and when it becomes actually neces-

er >
cise t?: work wagons back over long
chxr in England sometimes. 1 " our

Jone been my idea that we must 167 upon ourseives & thino at the 1 .
It bas on? the country by catering for traffic, by carrylnd ¢verything at the least possible
the resources

te (money 13 2t object to a native, time none )s
ra 'y .
without Railways.

' When we get a stea
laden.

ain amount of strength is required in a
amount of wear and tear that it is subjected to, and
hen wood, iron, and given speeds are concerned. I do

ents weight, ab be materially decreased, and paying load materially

ioht, then Wi gons be r
ight, then will our wagon

dy‘suppl)’ of fre

v

s of the wood-panelled wagons as they .

learly how dead-weight cand consider that if it could have been done, it would’

length of line empty, contingencies of the sorb even

olves for the quick developménb of -

~

, and teaching the native that he cannot do

egularly and pfoperly '

o~
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! o o Dated 20th October, 1868.

From—J. M. HeppEL, Esq, Consulting Engineer,
To—Managing Director, Oudh and Rohillkhund Railway. :

In reference to your letter of the 12th August, forwarding printed Reports on Indian -
‘Rolling-stock, communicated to you by the Right Honorable the Secretary of State for
- India, for the opinion of your Consulting Engineer on certain questions involved in them,
-1 now beg to state that Thave carefully considered these questions, and to lay before you such

: \ ‘ + conclusions as I have been able to draw.

' , The precise degree of financial importance attaching to the proportion of Tare to Load
4 in goods stock, is a matter which it does mot appear necessary for the present purposé to
q discuss. I will presume that it is not contemplated to carry attempts in this direction to an
{0 extent which should in any way impair the strength or durability of the vehicle, because it is
ijon that if this point were once reached, the limit would be very closely

my strong 1mpressl .
approached where the remedy for one evil would be more than counterbalanced by the intro-
hat anything which can be done

S duction of others. Within this limit every one must agree t. '
to render the proportion in question more favourable, must conduce directly and effectually
to economical working. S

The question to which attention is especially drawn is the gpplicability of the most
approved English, Buropean or American patterns, or modifications of them, to Indian

Railways.

- \‘ N I n‘ . .
. \ M ‘ 4 To this I would at once reply that, to the best of my own observation, and from the

i enquiries I have been able to make, there is much to be learned from the most recent English

practice, and but little from Continental or American. )
: - As regards the Continent of Europe, my reason for this belief is, that from all the inform-
i ation T can obtain, the best models appear to be founded on English ones, and although my
§ means of enquiry are necessarily far less in respect of foreign countries than at home, I think
i

PRSP

et i T 1S o R s i

i

that if there had been any remarkable instances of success in this particular, they would

hardly have failed to reach me in some Way.
The type usually adopted is original and altogether

In America the case is different. .
able to find any instance of more successful -

1. ) unlike either of the others, but I have still been un
] results than those obtained in this country.

I am indebted for information on this point to our Locomotive Engineer, Mr. Cooke, of :
whose valuable assistance I have had the advantage in this enquiry. The stock of the :
Mexican Railway, in which he formerly filled 2 similar post, consisted partly of English and
s partly of American wagons. ¢ ' L

{ The English wagons were built by the Ashbury Company and weighed 4} tons, with
. % a carrylng Ca,pa‘c'lty of 8 tons, giving a Pl‘oportioﬂ Of Tafe to Load Of 1 to 1'88. ' .
N T The American 'wagons were much larger and were carried on two bogie frames, each _‘

' having four wheels. Their weight was from 7 to 8 tons, and their carrying capacity from o
S RN I 11 to 12 tons, giving a proportion of about 1to 1'5. o o
A\ % S I Mr. Cooke tells me that he: considers these wagons to be about the best specimens of

1 S T their respective classes. In the course of long Railway journeys in America he never
1 B A observed any merchandize trucks the arrangement of which struck him as superior. ‘

' . B\ Independently of this, it appears to me that there would be some strong objections to .
. . - i LI the introduction of the American pattern in India. The great leugth of the wagons would
: prevent their being turned on the ordinary turn-tables, and although this might not at first C
nience, as they would Tun equally well in either direction, still as
diest communication between different lines of rails
in stations, a great deal of addition of time and 1ul::0ur.mlght be required from the necessity
of always shunting them by the points. Another thing 13, that the wheels must necessarily
be of much smaller diameter to admit the bogie f.ra,me above the axle, and the velocity of
revolution, and consequent liability to beat, is proportionally increased.
In connection with thig point, I would beg to state that in India especially, in my

opinion, the wheels ought to have as jarge a diameter as is consistent with convenience.” Any

. moderate increase of weight consequent upon this, strikes me as of very small importance, as
gnificant degree to the resistance

the weight of the wheels and axles contributes 1D a very insign: , A€
of the train: the axle friction, which is the main element, being quite independent of it and
simply due to the weight carried on the journals. - :

It is true that on ascending inclines the wheels and axles contribute their share of the
resistance of gravitation, but this is exactly compensated by the aid they give in descending
o , the same inclines, at least so long ad those are below the limit requiring the use of breaks.
P "The mere resistance of rolling, exce;t in sharp curves, is exceedingly trifling. ‘
‘ ; For these reasons, it appears to me that in comparing the tare of wagons with their
] load, it would be more proper to omit the wheels and axles altogether, but as this might lead
L
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to confusion in the comparison of results, I have preferred taking an average weight of $ tons
l t per each pair, bearing in mind that & variation of a few cwt. one way or the other, so far %
fios - they are concerned, is pratically of very little importance. ‘ ‘ -
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(2) ) : ‘wo0ds bic feet to the ton, &
- ’ ; B : ; roportion of 1 to 17 for goods of 75 cubic feet to the tom,
In the designi . ' 1 | Having 20w ol?tamed tg: (I))btgined for any of greater specific gravity if the traffic is
n the designing of goods wagons, the most important practical problen \ ' | better proportion still may o8 Fo ion ‘ L
now to devise the best four-wheeled truck for the lio anb practical problem seems to be - : e sufficient to justify a special construction. e . ‘ : rol
: . . or the lightest kind of good h ; : CORe I J : hing the size, and, consequently, the weight
the greatest capacity for thelr weight, because t’tfis problem be'ga 8, or those \thch require - ot This may be done in two ways—e}ther by fhmlm_s uip he ) ieavi’n Ponsec wa.nror; unalterz 4
gl;eﬂéleyr?tfz Hc‘]ati“’:q ratio of tare to load has been obtained i;ng,h;;ncceazglw?;i " th% ey to P I of the body of the wagon, of by sdding e P(;" 1:1 N Wdeetsl’ f5 feoet to giv: a full load of
den nferred that in any other a better one wil . se, 1t may be con- i b 1d require to be loaded to a depth © ¢ {
of goods, the same weight may be carried in a sman:v,] lallﬁl olt)}tlam?d, for 1n all heavier classes ' rob {1 Cotton fu-lfl Scriwﬁg ':{;guarticlg salt, it will be found that 9 tons will only occupy % deptt_x
amongst goods of the same class, whatever they may sk erefore, a lighter truck, while i Z - 8} tons, but if we ta * perefore be reduced to this height, and the wagon thereby pro
made to carry more in proportion to its own weicrit t}'gn e,f a six-wheeled truck may be always g : i! o of 8 feet. The sides may ic}i’; fving a proportion of tare to load of 1 to 2, and this propor-
- from Sone very simple point of view. R @ four-wheeled one. This is obvious % . . :)ia(‘)}x)llyof'ead‘;;ﬁegooii t&ﬁ;ﬁ %bt’aigned for every article heavier th?ndsalzi "f third axle were
uppose two four-wheeled trucks : ’ . . upy only 2 feet of depth, il a third axie were .
form one with eight wheels, tvsgcofgt%fetifd;):i% I;?SSlble sort to be put together so as to 1 5 Taking now - bricks, of ‘{h‘fﬁoﬁt“{,?iggfe%d toy 18 tons, and the case would stand
and buffers might at once be remove 4, and afte‘r i tlheec;)ir:ﬁipoEdulxg dra,w-springs, couplings ¢ e added, the load on the JOu‘rna. 8 mig ' . . .
probably not be the best possible. Still more advanta«céo“-sw thee ed truck so formed would ' % 1 thus :— . ‘ Tons.
best jpossible elght-wheeled_ trucks were designed in the first inst e arould be the result if the ‘\‘ i : | A .o 18
applies in its degree to & six-wheeled one, - stance, and the same reasoning v £ : Body and load o)
In commencinq the deqi“‘n Of th # i i o Wheels and a.xleS [N cen .er .se v
. . g § e four-wheeled . PRSI
o f": };e W?-‘ght to be placed on the journals. This shzvl?l%io%eﬂ:lz ﬁrrS:ﬁI:) Tatido be considered i ‘ Total 2.___%
fﬁee “}(’eigh tncl)lrllnéig}, Chieﬁyh in respect of non-liability to heat, I% isc ev?ge:nst tc}?nswtent with < 4 . !
to be I?ecessar}(r Ct:) ajnf;:;eetﬁleoze a@vauiﬁgjous must be the result, since even a:utf}:sogreat(?: {0 Wagon alone before addition of third azle . ‘1&%
1 1 3 7 a.I'rlage 0 b t i i ) 3 . SIg 1 ; i S IS : ¢ i sen ves Tees
ratio as its ctaarr;trmg Ffap?mktlyl‘ while the weiw}}:t, lofs gl’i“:?}fevéllil;edvz; 11?:; ltx{crea,seld in so grezt a § ot Third axle with all accessories . __;
remain constant, or if slightly increased, wil] ; iemselves will eit] <! ; re s .. 5
importance, ghtly » Will, for the reason before given, be of very imfl: N 3 ’ , ’ Ta —_—
The safe limit of the load on tﬁ 3 ) T R Load 143 - :
. i ad o e journals becomes, theref: . : ; ; - ‘ ' 4
Tn this country, the general practice varies frops 23 to o T ors, the first point of enquiry. j z ! } ; . 1 to 27, and this proportion would apply to all
ga;:lﬁge, ?Ind goes up gven to 4 tons in the broad gauge. Now. is th(:3 er 3 tons on the narrow R giving a proportion of tare to load of 1 to &7 : '
with well-constructed axle boxes and sufficiently st ‘ € any apparent reason wh S I Srticles heavier than bricks. ~ . : .
ST : rong S articles : bjected to similar
steel, the last mentioned load should not be quzrte safe 2axles, especially if the latter are zf b 1 If still heavier classes of goods, such ag granite blocks, :}: H?le’"ev;?éeli?;llitj zshich could be
Lozking’ however, to the statements and opinions in the p bef o investigation, it would be found that about 1 to 3 would be the e
increased liability to heat arising from speci fps apers before me in 1 Y ined by special construction. L. .
Ly - pecial conditions of : 1n reference to Voo attained by Sp . . t is, that the basis of
?r ;&nscg?e?alch Journal should .b}el taken as the basis of cal(;u?:teio(imzﬁs (;;f; 'IndIla’ I think that ; pi The general xesult to which aulghf, abo}e ilfﬁzzll?é aggzakrioiotﬁglﬁaﬁiest kind of goods
areful enquiry, may, with good oil boxes, be adopted with 1., M8, 1 am convinced i i he design for goods wagons should be a Iout f . > wive a ratio of ta
the same time, 1 should, at least in the cq 8, opted with the mogt erf . T the design iy il i hat this truck may be so designed as to give a ratio of tare
. ) s : se of a new line r periect safety, At | X I the traffic in which is important that th o ity than 75 cubic feet per ton, or
springs should be made of sufficient strencth to b » recommend that the axles and o4 oad 1l #oods of greater specific gravity tha )
: xle i g of about 1 to 13 for all goods ol ‘ P F
satugs it o ke o S grsies conying ponie LB ST b ot 0 4 e cton, and it s o may e improved L b7l 2025 el
esirable to do so. Subsequently be found ' R LR ducine the sides of the wagon, and 1u ‘
. Y . than salt, by reducing the side : ST ,
The load on the axles being thus fi P . Y “ bricks by the addition of a third axle. L ‘ .
: xed, it \ i than bricks by " osl -
ﬁf a'v?gon ;‘S bré)ught within Darrow liits W%l’ebeh i(:;n% ntlhvatnthi problem of the desjorn * “ fzi: ‘ - Having stated this view, it is perhaps detsgali}@ ;};2;1:1tzhggliinnx?ggsnofv?tﬁri:w0 partt
escription of goods, the trade in which is sufficient] Lan TEXb to take the lightest A I lars of the papers before me, which may not at first a ; . t
special study, and design the lichtest bod Y constderable to make theqy w A4 cu R he Bombay, Baroda and Central India Railway, that the
; T by y capable of carrying ‘m worth a i kt Mr. Carroll says in reference to the bombay, v tained in
subject 1.30 thfa condltlon., that the body and load together must};lotb ei’cégy }%"‘ﬂ of such goods, 77 k oy adoption of a thir dyaxle would be of no advautage, but the reason for this is contained in
Tt is evident that in dealing with the lightest goods, the larcest eanan: t.ons In weight, 7 ‘ ? f another sentence, where he says :— . heels.”
tc(;i o‘k}))tauril this, we must begin by giving the largest floor-area COnSOJ'th érffqucgy 15 required, and 41 « The difficulty we experience is to crowd a full load on four w eels. N '
ed by the general conditions of ‘the working of the line. It wih }V)v 1th the limits impos- , ] SR ’ ) tant articles of merchandize must, therefore, be of a light description, and in ‘
this we cannot in general conveniently exceed 128 square feet whicr})f obably be found that in . o I I The lmpt?lzsanuia‘te consistent with the foregoing that no advantage should arise from the
as tll(xiat f)f the Madr.as v;agons, and taking 5 feet as the a;rera(,e ilseéi;‘}’len tp)i Mr. Wright ] A v s;:_chda. Citse, ;ﬂe:ssq indeed. the wagon itself were at the same time considerably enlarged,
would give a capacity of 640 cubic feet. The weicht of 1} 5¢ depth of loading, th ‘ third axle, IIGss, 1o i ' .
op s A - g 1e body of sy g this / : h i beside the question. .
f,he top z‘md with sides 5 feet l_ngh, cou!d hardly be expected to tu{noouS uch a wamon open at s v which 18, Of_ course, 1 ort of Mr, Cecil Stephenson’s Note on _tbe East Indian -
ing bSa} usefu}l lfl)ad, to bring which load into the capacity of 640 cubic f : tum}i‘er 33 tons, leay. ¥ P On thé other hand, the wholg.tl) ufpt oreat for their weight and carrying power, and
not be more bulky than 75 cubic feet to the ton. Add: \ eet, the material myg | = wons is to shew that their capacity 18 100 gT¢ 3 o
to the tare, the proportion of the latter load corrlr;es %1(113 :Lr:;gltltag r;lght ©f the wheels ang axllzz | : Rin Xﬁ: is exactly the state of things whore th third ax'e b}? Coﬁez adva;nt:geofether or not, his
e . . ‘ . Wrioht adras stock, w s
Taking mow an article largely carried and very low d : S, 4 ) b Tt does not appear i:rom Mr. Wright's Reporh on the ather infer that it ’had not. as
5 Y iow down in the | ) , [ . this point. I should rather infe )
Stephenson—{fire-wood—such k . Ist given by : 1 Fio had been specially drawn to this p . . :
a truck would carr ly 4 - Y M. Cecil | attention ha P P wn argument points to
1to09 y only 437 tons, giving a : s - h hinking that if it had, it must have struck him that his o (4 P
L : / : ' °7s ® Proportion of  * L 1 I cannot help thio mh° third axle micht, at any rate for a portion of the stock, be useful.
Similarly, cotton screwed to 24 ibs. gives 1 to 1'4, and cotton f . the conclusxon_tbat tf'?;h'nnfs; to which he ,looks forward after the introduction of oil boxes,
exactly the above-mentioned bulk of 75 cubic feet per ton, 1 to 17 on full screwed, which has - ‘ ' Take the condlttl'oioof talreato load of 1 to 1:5.—
.. ) ) . : i i roportio ’
Tge re:ultkof thés is, dthat with all kinds of goods equal to, or heavier th P that is a prop
screwed, a truck constructed as above will carr ’ . an, cotfon f ! 4 = ' Swt. s .
load of 1 to 1°7. il carry & full load of 8} tons, with a ratio of tare l;’g ;o i ‘ o Tous. | Cwt. | Qre Bs.
.. . ’ . is S T L I ‘ 8 3 Y
With regard to lighter goods than these, T must confess that T do not e ! IR The tare of the wagon is ) - 5 B |
: Obta}nmg so.favoumble a proportion ; perhaps Something miocht be done } see the means of ;e i The,third axle with its appendages would weigh v . 1 1 2 29
particular _artlcle—-such as loose cotton or fire-wood—being of ;u(ﬁcient i 1 the case of any i 1 . . P '—'g_' N 25
worth while to construct wagons iD_Special reference tooit, but evon thexfotlﬁan?e to make it . : : b Giving increased tare‘ . 2
to be effected would be found to lie within very narrow limits, € Improvemeny 5 i 3 Eﬂ Of which wheels and axles are 2 8 8 0
I believe, theref i o ' ; B . T
known construction i(;re; gfgtozsc;;%fl‘gs oltE glcl:r%()igis’aﬁguzhat o, cztin hope to attain by any | ;‘ i :% g Leaving load in journals T " 3 16 9 93
. . ¢ ¢ once a . : 1 . R -
Welght of merchandize, not more bulky than full-screwed cotton, andnu,,%t?f quarters its owp t £ ' This would therefore adwit of wsefulload .. e el ] 3 1 6
advantageous proportion down to its own weight, or even less. In reference irtlcles n a Jegg ! i fF Tomakeup ... |"'1g 0 0 0
only remedy appears to be that of mixed loads adopted on the Eastern 0 these Jast, the o AR ‘
t

noticed in para. 3 of the Observations of the Government of India, It i?:{?g?il?ailway, and
& matter of

Traffic management, but must unquestionably, where found practicable be perfectly of
' ’ Y etlectual,
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( 4 )
The gross load on the journals to give 2} tons on each, which Mr

regard as the safe limit, at any rate for Madras. -

The proportion of tare to load wonld
. t thus become 6 t
'(.c()1 2, a;n(({ this W(l):illd be_ obtalnable _for all goods of which 12;:?)33(:;?1’150 11)3 1223553 o 1
advantages would continue to obtain for all goods of which 9 tons or more couldebé ?(fﬁl ?me
ed, so

Wright appears to

that the question would appear to hinge upon whether, or not, a sufficiently important porti
ion

of the traffic consisted of materials of s i it
loaded within the capacity of the wagon‘TCh specific gravitics that  tons or more could be

I need hardly remark that, before addine a thi

I . g a third axl

bgﬁe}zmgb?qt ogly tg:llat the possfble usefulness of tllfe at;azr’o?:iellsll)l: lilxl;ir::xeseﬁoct))d treasou for

will be obtained sufficient to derive advantages from it. If this is not the case’ eiltlhet:) ztlltl loaq?
, e evi

must be submitted to, or a smaller class
- goods. » of four-wheeled trucks must be constructed for heavy

The following short table embodies the resul enquiry i ‘ \
of the principal articles enumerated in Mr? Eii‘;lt%toeiggf)s:}:’:‘ﬁsg?? 1y I reference to_some

Loap Dzprn
) Feer, TARE To Loap.
Cast-iron i s ) I
6 Wheels, sides 3 fect high { Granite e | W |08 1to27
Bricks ane wes A . 1.5
} vo e | 1473 ~ 1to 27
4 Wheels, sides 3 feet high { o bpetre e O 306 35 1to 27
. e e 9 " a 1to2
{1l Flour .. “logs.| BT 30 102
|| Banter oo 85 | s | 33 1to17
. ) Cotton full-screwed ." " ' 87 R
4 Wheels, sides 5 feet high ., 4| Jute and cotton gc;ewed to 85 640 50 } tt,g };‘
24 Ths '
I . g o 69 640
| Firewood ... . 50 .
Ul Chillies, dried 8 | Sl 50 16008
' 50 1to
v6
—

# Cotton full screwed. This important article of traffie being j
siderably greater height than the sides of the wagon, 9tton(; oe;miz :10‘11103880022153 might, perhaps, be packed to
¥ g a con-

dopth of 53 feet. If this could be placed in & t i ; 675 cubi
be obtained. placecing r‘:Ck with 3 fect sides, a proportion of 1 »t;czf?:s'b;‘(‘ido: :lfx.lodl‘l’; T
' g » would

Similar considerations are applicable to any article which ma
) < A y ¥ be loaded
vious that with all such, a better proportion may be obtai 1

o Aeivy y prop y tained than with thos

1 now come to the question of the materials of construction

Tt is greatly to be doubted if any 1

b 18 y more advantageous materi

for building the under-frames of wagons, since for its weight e;t:?l than teak could be selected
one hand, to pitch pine, and on the other, to iron. ° Superior in strength, on the

-

The following table shews a compari i

: . parison of the resistan . ‘
;ror\:l and steel, all 20 feet in length, the pine being taken at acesgf B_aars of pitch pine, teak,
inches, the teak baving its dimensions reduced so as to bring it to thn g of 9 inches by 4
iron and steel being of an T section in each case, the most Zdvanta,ae same weight, and the
with their having the same weight as the timber. +1138e0us possible consistent,

The results for timber aré calculated b ’
steel by those given by Mr. Eaton HodgkinysirffSSOr Barrow’s rule

Bars 20 feet long,

above the sides

e which require of the truck, Itis ob-

he sides to have the full

'

8, and those for iron and

M '

) Prrca PInE. TEAK. Trox StE )
. . EL,
' ‘ 'l‘ L] o
, : 9" by 4 81" by 37"
Resistance to direct tension, Ihs 432000 \ '
, Ibs... 2, 480,000
%{ansverse strain ... 3,917 4,924 15?’300 231,600
irect compression, 10,253 15,697 5’088 5,000
. . ‘ g 10,000

It would not seem from inspection of /
. . these fig
lightness is to be expected from the substitut.iin o?%;iztgiteizy gt advanfc,age
der-frames, at least as long as the present general pla,n’is adhe:estfs b for timbe

It has, however, been tried, though i i
, 1O ) gh as yet with
frame as a distinct and separate member, arﬁi make E}?ed:icéggiggcggfis’ tg suppress the undey.
8 e =

frame. It was found, however, in the base hemsel
- . : . } ‘ of the wagons ¢ ‘e. ves fOrm :
Oudh and Rohilkhund Railway Company, that the expectged sav?l?;t;: (:Z(iio?z: vthls Plan for :}EZ
S8%Y Was not ohtaipeq

chiefly from the difficulty experienced in keeping the steel down to the specified

10 point of
tin the up.
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at objection, however, independently of this, seems tome to be against this plan—
One gre J v the plane of traction, where it s exposed to all

that the wagon is necessarily weakened in e .
partial collision consequent on any change of velocity.

the shocks of starting and stopping and ]

In the casein questign, this was obviated by making the system of drawbars and buffers
continuous throughout the train, so as to form & vertebrated spine with which each carrage
was individually connected by its own draw-springs.

Whatever may be gaid in favour of th:ls arra_ngement, .(and no doubt xpu(_:ll may be said),
it has the unquestionable disadvantage of insulating any line on which it is adopted from
interchange of rolling-stock with others. To introduce 1t on & working line would be, I
ghould thionk, out of the question, as carriages on this plan would not run with the rest of the

stock. .
The concentration of the main strength of the framing at the level of the draw-bars and
buffers strikes me, then, at any rate in the present state of things, as mdlspensable——and if this
be so, there seems little reason for believing that, for equal strength, as light a frame may not

' as of iron or steel; and if this be

k as of pine, and of either of them r .
be constructed o tonE weiderst gent in reforence to India, Where the material

true in general, the consideration is doubly cogenv, _
is comera.tively cheap and abundant, and well suited to the skilled labour of the country.

Probably the best way of settling this important que.stiou wpuld be to have a qertain
number.of carriage frames built of the several materials in question, under the conditions of
e oor area and a maximum of weight, and to have them carefully tested for strength and
i Y The experiment would be

. stiffriess in every direction, and ultimately brpken by PompfeSSiO“-
costly, no doubt, but it seems to me that the information would be well worth the outlay.

ome of the foregoing views, I requested the Railway
the following specification of requirements, and to
dance with them :—

In order to test the correctness qf 8
Carriage Company, Oldbury, to examine

prepare a drawing as nearly as possible in accor
REQUIREMENTS.

Oudh and Rokilkhund Railway—Gauge 5 Jeet 6 inches.
of teak with iron fmstenings, but steel

ring and body of wagon to be entirely :
R S Y e ot ion should be considered advantageous.

may be substituted for any of them if the substitut
e sides 3 feet high, and the body to be so
on two axles or on three. In the first case,
Is and axles, not to exceed 3 tons;in the

The floor arca to be 128 square feet, and th
designed as to be capable of being placed either
the weight, inclusive of everything but the whee

second case 3% tons.
The sides to be capable of being raised to 5 feet in height by means of movable
pieces. This addition not to exceed half a tonin weight.

The axles to be steel, and the axle boxes for o'il on Lightner’s patent, or some equally

good plan.
The axles and springs to be designed in reference to
journal. ‘ 7
The weight of the wheels and axles themselves is not specified, but it is expected that
each pair will weigh about § ton.

a gross load of 3 tons on each

It 18 suggested for consideration, W : ;
promoted by making the floor in two layers of planks crossing each other diagonally.

Stern’s patentv buffers, as used on the :Metropolitan Railway, are also suggested for
consideration. My object in procuring this design has been not so much to obtain absolutely

the ultimate term in lightness, as a good, safe, generally useful vehicle, applicable by slight
and easily applied modifications to a, wide range of goods, and giving in all of them a fair

roportion of tare to load, without in any degree sacrificing strength or substantial and
durable construction. Ino commencing a TNew stock for a large system of lines where the
character of . the traffic will have to be first learned by experience, no other coursé appears
g0 safe. If special kinds of merchandize should be found to require special construction,
this can easily be introduced as the occasion arises, while the original stock still being the

best adapted for ordinary traffic, will always find full employment as sections are successively
completed and opened. .

One step in special construction, for instance, would on every account be desirable at
the earliest possible stage—that is, to fix the height of the sides in reference to the various
kinds of merchandize, o' as to obviate the necessity for movable pieces, which, however
useful in a model wagon, would be inconvenient as applied to any large portion of the

stock.
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No. 2-—HI1GH-SIDED Goons’ WAGON.

YRS
R

The following table o ; '
. ! e gives the rati i | *14-39 ... Tare 6:08 Tons.
Ebhe nll)ne articley enumerated ﬁy" ";‘[‘; oéetcrit;esto }load of such a wagon in reforence to Tk Full load with 6 wheels . 14;53;; fons 508
ranche , ML ¢phens c Lo -renc c .k 52 »
es of traffic on the East Indian Railway :—--p lenson - as t‘"'m“’g the most important y . » w ¥ 5 o= ”
Coal : ¥ ‘
Ironmoneer o 1to2 : Loap. | BuLk. [DEPTH OF LOAD.| PROPORTION OF
Piece qot (o e e Lto 27 : " Ammoie L
Slece goods, (probally) ., .1t 2 i RTICLE. Tons. | Cwt. Feet. TARE TO LOAD.
alt 2 X .
- “Yin . e ves oo 1 tO 2 "‘_;;‘
Grin . v ltes . use | 72 0% 1 to 236
AL w1ty i Cast-iron and zine ... el Jio 186 14 1, 236
Riee - ... .. , Granite... o e oo | 1aso | 430 31 1, 236
Seeds ven . - o e 1 to 2 Bricks et .e oo ave s 14,32 487 3.5 i » g.g?‘
see ven vee . vee .ar P .o p o .= 1
Cotton full-sereweq | 1to17 ga{tpetre TUlo1432 626 4; 17 330
. o ren o 1 tO 1.7 E Q. t rev ese (134 . 13.80 690 < 1 ” 9-06
. T . «o 1 0 2 if carriod : L : : Flour ... . o . e | 12785 690 . 2 1 » '1"_68 .
screwed to © arngd '3 wagon with 3 feet , Barley .. e B 852 639 4(_} 1 ” 1-40
. . 0 2% ths, 1t sides, . : AT , Cotton full-screwed ... . . 742 690 5 »
. Taking now the Jast Report of th 014 ff*' Jute and cotton screwed to 24ihs. . 403 90 5 1, 097
articles are specially enumerate( O,I.t e traffic on the Lucknow 4 d i, Firewood v ewe e 304 /| 690 b 1, 064
of traffic. These would give th'e’ iYzllli’oc'h.therefore pmbub]y form thé] n.lci“‘ppoor Line, three 4 Chillies, dried ... -
) Wing proportions ;. 08t important articles e
. o : ‘ s materially from those
- Salg L ¥ s ons do not differ on the average ma r :
: y C T ; : : : roportions . . : so in others.
o . Grain r lto2 [ ;tl::f: in bulk would require special enn- 3 It will be seen that t%}esf Iinorl)‘e favourable 1n certain articles, and a htf}le.lesi al of no
*Timber s 1 t0 17 w(mmm;:; b:): ?y least the above proportion 2 prevmusl}f given, being a ltt.e_ that the proportiODS already stated admit 1n gener
TiLwood 1 oo o t;'t;)&:lll “"lz' apany o ‘mg i These dosigns Conf}‘rm m'ytopltn;?irt},h sx;bst:mtial construction.
T .ee losie ‘ ‘U ompany prepare 3 . . conslsten .
Teak } ;‘; 3 1&{"{;":::} ;;urt‘}\::d itout in suficint de- j great improvemen 5 e given o me by the Railway Carriage Compauy,t O%dtbﬁusyé
T ) exact particul: i n : : : 11 e
o TeiEht 10 o ascertained.’ Thews ara o : __ The following me“}()?:re?.ﬁ = well as English Stock buils by ﬂ'll?méhish;h most of these
wy AGON, t— : : gives some particulars Oh i3 gonsidefﬂme room for improvement. fo 1 adva;tﬁ'"e tocbe
\\ 3 it would appear that there 1 tion and offers an examp!e of the 4 B
e _ i for the Varna Ra.llWﬂy forms a‘l_l ex'ceI;efe]_‘:E[lCe to a pal‘ticllla‘r article. . The cotton dwagolilt}j}r '
. ; . . . Ay mn H t e
Wh . ‘ ‘ Tons. | Cwt. | Qra. | Iw obtained by special c?n?uucmﬁl}'lwm 2lso shews a good proportion as compared w1
cels and axles ‘ the Great Indian Peninsular Railway
. oo . N — average of existing stock :—
Tt e g o S
A . T— 0 0 - o B e ;
f Tons, ‘ Cwt, QI‘S. Bs ! L‘:} ¥ LOAD
Axle-hoxes ond springs —_— ' 7 WEIGHT OF EMPTY WAGON. |TO CARRY
Undtzr-frame, including floor ﬁn&..dravc;:' oo 0 T 4 - TONS.
. Baffers .., 7 springs 8 1 0 R DESCRIPTION OF
. Work above Hoor e . fl) 12 g 0 ik / f FoRr wioM BUILT. WAGON.
ane o 8 7 ! . : ) .
Total weigh X i I : ‘-’."/ ) Tons. | Cwt. | Qrs. | s | Tous.
4 o s . ————— ] '
I\Ioosab‘l‘:lgo: 1?(5 ::i‘:ey :;&zg t3o fseet*;_e:;dcs v B -5 . ) e
T vee e e e .. 2 . " s b I
. T e e L 0 ’2 :2’ 13 A . 1 5 14 3 0 7
It will be seen that these weights a E—mm— T 15 Russi .. | Covered goous 5 1 9 0 10
: ﬁllents,h and the proportious of tare to Jups el P2 105 than those spen s o T g Vorna Railway oo o .| Covered gEW-1 ) 47 3 o 7
) ) an those shewn in the p receding table, . will consequently 1,q getc[iﬁed n the require- London and South Western Railway Open goods
) On discussing the matter further wi ° More favourable London, Brighton, and South Coast Open goods ... 5 10 2 0 7
! : results might be further improved, Ty W‘Z{th the Oldbury Compane 3 Railwag e ! pen g 0 .
ﬁxcrezfi‘sed, tand a f];)ot added to the distanceﬁ bslzggested that the pr];y,t}lt a{)peared that these . London, Chatham, and Dover Rail- Open w00dS o- 5 g ] g J 7
: therefore to make drawines X etween the ‘Dgth shoy) : oy ‘ ‘ 1 o : 5 2
: ono; 3, 3. owsided wagon, Keoping s "o, 3 contemy SIS T Tunscd ens Egyptian Bunking Compaoy . .| Coverel S| g | g3 | 1) 8 ) 10
- r}{odlﬁcatlons‘as they considered d%sira,bléew t}]e, general TC‘f]uir“eag?n; 2, high-sided open Groat Indian Peninsular Railway ... | Co 80 ‘ ]
lépOrt. The fOHOW'lUg are t'he Pa-rticula,rs :.; laClngs f 105e dxell_t(iltq’ ut 'n"king Such . ______________-———-’—-*‘/‘,’_’.Md R l .t haS beeil the ()hjeét Of the
I TSN A seut with this 1 Jusion, 1 will recapitulate the chief points which 1 .
RS n conclusion, PLY ' i :
‘ WEIGHT wIT forevoing investigation to establish r— ' ) . sz adonted in
: H 2 AXLEg, Wetci i e orre © - from the dimensions Of, I.?.olhng-StOCk usu%nfyth (I]) onsult-
: GHT wrry 3 AXLES, ‘ 1. That without dep&f-ti{lg : loe determined by the joint Memo;andum 0 eor t:ions t
‘ — > ' ’ i i pecially thos ’ ion to the proper prop ;
' Tons. | Owt. | Qus. | g T T ———| Capacrry. ilrilril l?ﬂ%«il:;ig;;a)(’)% g&t}l gz%i‘uaryylsz’ﬁ’ but fm S;g(llys ?%%&E:nféoihgir lomi3 nImy pbe rendered
. \ o » A e O ¢ H 5 . 4 . 3
— ons. | Cwt Qrs. | hs Cubic feet the parts, the propormonsiof etg%v:afrener ally prevailing . without any prejudice to their
- e 3 - ‘q - S . N . .
NO' 1 . 5 5 ' T ———— ——— ¢ CODSIdCI&bly better .ttl\an dt(i(l)lra.ble conhstructlon' ) . Lt
No. 2 ) 5 1 g 8 6 5 T strength or substantia’ &% d ag the limit of safe load on a journal, the following pro-
) N E 8 2 - at rarded as the ‘
No. 3 . w43 0 g8 1) 38 672 2o Thatif 3 tons be re s tained i— .
, ) L 5 3 o . © 690 . portions of tare to load may . . 11t 06
L ) HEESSs 173 ! . : -
. . ) e ‘hatever : .
It will, perhaps, be sufficient to ey, N\& For any goods whate heavier than, cotton full-screwed 1to 1‘).1
bearing in mind that the results for N 08 in. detaj) the carrvipe T For all goods as heavy 8% %~ than, salt ... T - 1102
No. 3 considerably better for a1 goods “’ithinvﬁ“ be a little loss Ya'éz;%r :&p&city of No. 2, . For all goods as heavy as, oF heavTer o ’bricks (by meanso £athird axle) 1 to 27
) § capacity, ¢; and those for” Fo ‘ as, or heavier > \ .
. . r all goods as heavy as, ‘
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: ) Y Dated 6th October, 1868.
! oo 3. Thatif a greater load than 3 tous can be safely placed on a journal, these propdr- Y - ’f ' '
| ’lt_lons may be generally‘lmproved—-—and it is therefore recommended that, at least on new t From—Messrs. BROWN, MARSHALL & Co., AND D. ARCHER,
: ines, the axles and springs should be calculated for a greater load, so that advantage might i A ‘ ’
. be _dei)nved from it if found practicable ; and this the more that, for reasons given, the mere e 75—T. G. CookE, Esq.
weight of the wheels and axles themselves 1: comparatively unimportant. £ Replying further to your letter of 1st insfant onldt}{)e subj‘ec{.)lof Raﬂ]‘:’a}' wagons, .
- 4 That there is no reason, in reference to the present sub; . . H w ite of opinion that it is very possible, and would be profitable, to make considera-
: h son, : ubjec 3 e are quite of opint 1 )
teak timber as inferior to any other known material 0¥ constructil t of enquiry, for regarding g ble reduction in the dead weight of our various open and covered wagons so as to render
. on. : the proportions of gross to paying weights less objectionable than they seem to be; but
* . ¥ . ouine of a,ccomplishiud the result aimed at, viz,—to make wagons
- Note 1.—In co ti ith the sub f th I ;;eaalllri'lnezt c‘;?'gf ’f:vlilggntheir own weight “This would be less difficult—might be easy
— nnection wi e subj 1 3 as B v ’ sub .
" suggest a mode by which the G ject of this report, T would beg to be _allowed to ] of accomplishment—ywith low-sided wagons adapted for weighty, not bulky goods,
il tion o to};,he 3 ovgrn_ment'; might be supplied from time to time with precise ; such. for ?nst ance. as coal or iron, but in building wagons of large capacity for the carriage
progress made in this country and elsewhere. : of more bulkly woods, we have to increase the floor area considerha._b%ly, lex(iigthenbthe centres-
Tt would be to have a printed form of . ) 1 raise & S tructure of sides, ends and roof. which needs to be strongly
\ ueries translated into of wheels and raise a supers : .
gt gz . s e s, ] et 1 Eegand, ooy o Board o et sml gl b, o ol v e, YL LT A g o
rade, to the principal manufacturing establishments—and in Foreizn countr ’ and cubic measure of about 320 teet, Wol s ’
British Ministers, to their several Publi in Foreign countries, through, the . . } arry  compressed or half compressed cotton to, say,
. ! ) load: but a covered wagon to carry )
sources of inforn;a,tion. ¢ Works Departments,’and through them to the best Y f 60 foet, to the ton, woul dcrequire a floor arex of about 150 feet, and would weigh about
Gtoné o 6,1 tons. In the one case, & comparatively lshoﬂ];J wa;glon hsufﬁlcl:es,l in the
It would be, in fact, simpl : ) .  # L N e Timite acon has to be considerably lengthened, the wheel centres
dual the means which I,havepa{i:;?; %:)n%bttoaiiriﬁge'bﬁyond the power of a private indivi- ! other, .‘asd“ulsh lxi :Keu :‘f’(l])blfaheaggﬁional scantling and boarding is involved ; the conditions,
report, ' Ae Iniormation on which 1 have based my ;ﬁcsrlelzzi ’a i:él , u(;te different.’ Even if no increase of floor area,ntook place, the very facft of
I subjoi 1 . ‘ increased height and covered roof would a]onedadg frc;m 20 tol"o cwts. to the gro:s .Welg.lét
_subjoin a list which would be at once an fith ens ' I i © . would be no doubt of a coal wagon carrying ftwice its
establishment of the kind, and which would give aus:‘{f;‘ﬁﬁ:;;tlgﬁwe_lftha_ny Manager of an ga,: aao?.htTh;x:,i: %ﬂibt}:ﬁr eif a cotton wagon could be made to do so. Thereisa
[ ke 1§ , 1 on which is essential. ’ mx’nim\fnig strenath necessary to every wagom, and it does not glplpea_r to us 'cha(t1 very much
take for example an open goods wagon which i " . ' A NNEAR) recards timber, is possible 1n our modern Wagon
but a similar course might evidently be adopted in T 15 the present subject of enquiry, . reduction in weight, _p‘lm.cularl.y " eouuder-fmme; should be rigid and strong to resist
y p eference to any other, - 1 under-frames. It is very important th : ibili i
In case of t h . the violent blows to which they are always Sul’JeCtZd' aﬁd the o;ﬂy P&‘?Slt lelgy of deﬂ;e(():téng
] se of any return showing superior results, mo led i : . . : . T Tetant] Jer-framing. Another point 15, that 4°S an -ton ,
, ‘ might be applied for through the same (I:)hannels — re detailed information and drawings a light body is 5’)' has %l]lit:?bsg?lu:}l?; l;ﬁnfe trains, “and draw -gear of uniform strength, and
. , . . wt:;]g:)ns r\zlr.xt_u:] glb%g:]i:ll;s ar)t; necessary for all Alike. Axles and springs should always be
- Open Goods wagon. 1 other conditions b .1 vard to the loads to be carried, and there appears no valid reason why :
4 adopted with specia r'efgar Axlo-boxes, too, if possible, should be uniform for the easy inter- :
L they should be‘othe}'wmg. Iy \’; P 8 1(’) a,m’] 12-ton wagons are employed, one size of journal | .
' 4 WHEELS. |6 Wg 8 \WWHEELS : b ?hf nge: fdbg'ar;n%s;, igd ‘;n;tlxe’x' for 10 and 12 tons, would be ample. This is, however,
. . 2 4 X ons, A Tieer ' i
: ‘ EELS. HEE ; ,? , Izore : 1point o economic working and _fac1ht), rather than one of gross and carrying .
. — ; ‘ ‘
Weight of wheels and axles ... - ’ ! weights. f iron ; of late, steel-h *
%xlg-b%xes, _Sprix{gs,lh«(alljn pllettes, and their appuﬂénancég ;‘ Axles as commonly used in this counftry h?ve I;Ze;z rmtz;g:: siggi% figz A '(')1 vois e,usp gﬁ ‘Osi i
nder-framing, including floor ... . ) : i introduced. but nob 5o extensively for axles as 10l . \ ‘fo 5
Buffers, drawbars, drawsprings, and their s ’ e ) e of 41 . Jiameter prevail, but 1t 18 also a noteworthy, fact, that axles |
Dl drawl, drapins, 0 el appufnane - Eih o s of & s i L e 4 T
Body of truck above fl e ! : our opinion is, that they ar 00 strong ; ;
y e floor - LA axles ﬁmi place ford.B—tont wagggs. :?%n; tim}; extensively used for 6-ton wagons, but i
ToraL WEIG : . aﬁles %f 5 lﬁCh(?S mn;lecef to axles of 4 inches diameter. Thus: for thfa English gauge, :g
.o ' ft ?;?L ;{)‘;e tikeglv&:;t%digches axles for G-ton, wagons, and 4'}f1ncéles for ?'t%“ Wagous,: :
L Interior dimension of floor ' A are fo)\’md in practice to be of the proper strength.  Wagons ‘1’] 10 tons 1:‘3 davi made 3
o ' . Height of sides ... .. .. .. .. - : P on man occlaj,s:mn% with 4} inchos axles a3 the 8 tons, anddt :iy ﬂ;e m:ﬁ t‘;)se , the only :
‘ Createst load which can be carried ... . = } diﬁ‘ercnc{; beine that while in the ome case ﬂ:’g ,al"f] :&t}iguﬂhs atm{‘);cinchez ;‘f‘&s&;ﬁ ;
Average load actually carried . ‘ ¢ o : : d to, say nche. St faeniee : ‘
z A een . e . R .. , a tly 1ncrease s ’ " c . . 3
o Materials of gonstruction . . ) | : ihb otherothny a;rsiosri]glilsythat all 10-ton wagons oD E;"gh.hlj g“ﬁ?e l{n? :xoiu ld ;10 .
Under-frame e e . - " - { : va.ves. I “}}:h z}; inches axles provided they aré made of the sizes we ;ve n g:a, o ?t L 1e %
Body .o oee ‘ ber{( wi? i dl 4 rrl; the nm'és-' Wagons © 12 tons are veryl |:mco'mlh;m(,l a%tlm‘e are nos |
Axles vee T . \ Dc i O AL imu” oak definitely with regard to them, but th)ey “‘1?“ 10}1.1 ebslr:eq\i_lre ,‘
Wheels ... ; m4§..pois wion 1 2 s]};;;)m this it appears that ¥ inches by 4% 111310 esfﬁaf e? P“iVoa; on lung ‘fh ',
Tyres i : % 1 e )csfax eé and 10-ton  wagons, and 4} inches l;wou iu }:e ?01;‘ t‘-ﬁon' “:f‘g?ﬂbi ;
Fastenings Taer e e L " | ' e e ith recard to Jadian lines, where the gauge 1? ')1 eel fmc 108, 28 :
Buffers — oo .. ) .- ‘ but considered with regard, hes, and a consequent increase in the length o the axles, |
Drawbars N e tee see - against 4 feet 8} inches, 8} mclle " We should ourselves recommend 4} inches for 8 tons |
. v - 1 the same conditions hardly appy. S 9. ton wagons, for Indian gauge. The corres-
Cha«lns ves .o ton vae ves o ! 4:} inch 3 f r 10 tons and 4% mches ful‘ l“ O‘ (cb ‘iinches 4!1; inochecs" and 4‘% . l ;
.Gaugeof ine ... .. e L. T — ondi iz hese instead would seen to us to be X INCHER, ~ T loncin mches o
Cost o - g {)0114 5 b}llZ‘e i t(')l‘lt 1es'o{trx\‘als arc in this country a8 various i3 ‘ilzﬁe: Db %ng' ?S ths' . :
‘ e \ - o 4} 1inches. e jourl be 3 inches prevaﬂs fpr 6 tons—7 Inc y 3} inches, 7 |
} \ . axles themsclves, 6 mchesh ) by 3 inches and 8 inches by 3% mcﬁles for 8 tons—and 8 ‘
B 1 13 irches . stimes 8 inches by 3% inches f .
Note 2.—After the ab T inches by 3% inches, 8 1 hes, and . sometii 3 by es for ,'
Tarshall, & O Britania Wos Was _completely drafteq ' inches by 3} inches, 8 inches by 3} In¢ ‘lways are 9 inches by 31 inches, and 9 inches : |
. Marshall, & Co., of the Dritannia Works, B , & letter from M Brown . ¢ Indian Ratlway . .
This 1 i d i » Birmingham, to Mr, Cook J1ESETS. ’ . 10 tons. The, journals on mOs e 61 inches by 34 inches for- their laree 10-to
s letter, with a sccond 1n answer to a request from - Cooke was put into my hands- . by 3} inches. On Russian Railways they are ¢ y o3 od Ston iotinal n
, . . particular point, are both so full of valuable infonnationngse}f for further explanation on 2 ] w)z,mons Wo would consider 8 inches by 3]45 inches & very g - journal, and o o
e sy - e . . v s 1 al. .
sion to quote them. It will perhaps be thought satisfanty at 1 avail myself of the permis 8 inches by 3} inches a very good 10-ton journ

the views entertained by this eminent Fjy

Ty to see to how great an extent
report. . .

m are in . :
consonance with those expressed in the
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We are not much in favour of wagons for 12-ton loads, especially on 4 wheels. There
might be economy in making six-wheeled wagons for ecarriage of cotton goods or other
bulky goods generally, but at best they are clumsy things on a Railway, and unless full load
could at all times be depended on, they could not be worked with advantage. We believe

that an 8-ton wagon judiciously constructed, would be the handiest and cheapest in actual
work. In this country, our leading Railways such as the South Eastern, London and
Brighton, London and South Western, and Great Western N. Gauge use chiefly 8 ton
wagons. 'The London and North Western, on the other hand, abide by 6 and 7 tons. In

the last mentioned, the weight of their low aud high-sided open wazous are 2} and 4 tops,

- and carry 7 tons, their covered wagons weigh 4} tons, and carry ouly 6 tons, The South

Eastern, South Western, and London aud Brighton ope
carry 8 tons, their covered wagons weigh 51 tows, and carry only 6 tons. The Great
Western modern N. G. open goods wagzons weigh 5} to 34 tons, and carry only 8 tons
their covered wagons weigh 5% to 6tons, and carry only 8 tons. The Midland Rajlway

Company’s covered wagons weich about 4% to 5 tons, and carry only ¢ tons, their open
goods wagons 43 to 43 tons, and carry ouly ¢ tons. :

For general merchandize such as yours, averaging from 40 to 50 cubi
think it very possible to make a wagon to carry twice its weight, or
four wheels, 4. e, an open wagon, but as a covered wagon, w
would be possible, due regard being had to stiffness of frame, to ¢
In other words, a wagon to carry 10 tons (covered)
and axles all eomplete, perhaps 53 tons, but not less.

We should be happy if you would give us your Indian address to prepare and send after
you tracings of an open goods and covered goods wagon. They would shew you much

better than we can describe in the brief space of & letter the principal parts, and offerine
you best services at all times, .

o goods wagons weigh 5 tons and

c feet per ton, we
very nearly so, on
e do not suppose that it
ome pearer than 15, § to 1.
would weigh about siz tons, with wheels

P, 8~—We should strongly; recommend you to have strong axles at whatever sacrifice.
If an error is made at all, it is far better it should be on the right side, and axles that yield
in the slightest degree produce incalculable mischicf,

Dated 12th October, 1868,

From—MEessrs. BRowN, MARSIALL & Co., axn D, ARcHER,
To—Consulting Engineer, Oudh and Rokilkhund Railway. *

We have before us your letter of 9th instant, on the sul
with regard to the question of six-wheeled wagons, we beg to say,
desirable to load an average sized truck up to its full bulk with heavy goods of the character
and after the manner you describe, the third axles would doubtless. e an advantace
indeed could not be avoided in view of the conditions imposed as rezards the weirht t:) é;c}{
journal and the weight to be carried, but we are not sanguine that a wagon constructed
to meet such a contingency . would necessarily be an economic waocon Such a
wagon, for instance, running in one direction Wwith a load of 12-8 tons, would possess
advantages, but if it carried only nine tons on the return Jjourne { P
then it would Le but performing the work of an ordinary four-
quently would work at aloss. Dy all means, if the traffic is of a kind to require it, a few
six-wheeled wagons might be advisable, but unless the conditions for which they were
created were likely to prevail to a considerable degree so as fully to employ them \,;-y think
it would be better and le.st objectionable to work some traffe of an exceptionable ’ cl?{mcter
at a loss (as regards loud to weight), than to establish siz-wheeled warons ;t ol ‘If cter
imperative td carry 12 tons load with 3 tons limit to b . )

. : each journal (which we thi rise
provision), then there. is no alterative but to introduce the third axle and ”dr::l;:n “tll:e
wagon with the view to obtain the full advantage of the increased cost and capnciiyo hich

this arrangement would entail. But as we before stated, and as is confirmed by the practice
of our large English Railway Companies, we are of opinion that four-wheeled wagons are
under all, save very rare and exceptional cases, the best for any Company, gons

You are at full liberty to make whatever use you think pro er . .
1 3 . o 3
letters, and offering you our best services on all oceasions. ‘p Perof this and our previou

Ject of wagon loads, and
that in cases where it is

wheeled wagon, and conse-

- .h’___'——&‘
Note by the Under Secretary to the Government of India, in the Ruiluay Branch
of the Public Works Department, on the Rep.

. , orts of Consulling Engineers to
Indian Railways, on the subject of wagon-stock

» received with Despatch No. 68
of 1869 from the Right Ilow’ble the Secretury of State. e

These reports are extremely valuable, and every carriage and wagon builder in India
would be glad to have a copy. Mr. Bidder s suggestion regarding prizes to Le offered for
approved designs on fixed data deserves special couslderation,

»

y (taking 45 feet per ton),
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" country is that which it is impo
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ires discrimination in respect of railway stock.
A comparison between i and lr?a(tls :vi?rl:l::t hauled, but were lifged vertically, but the
It would be literally Justl if (ﬁ]:s W;:)c% act in the same way as the weight below, and is much
weight above the Joum«'{éh“ is required is a wagon of such form and material as shall
more .dlsadvantageou& | éiture of power in drawing a ton of net load on a certain curve
n:CESSIt?tf’ thgeécalf:viiipﬁue regard to prime cost, cost of renewals and of lubrication.
at a certain speed, having s
_ The bogie wagon or sW1v ‘Amorica eutitles it, but it has advantages. Fuel in Americ% is
which its extensive use1 n o extra weight in the wagon is not of much importance,. h_e
comparatively cheap, and som laimed by English Engineers, who appear rather to regard it
introduction of this device Is €& of the bad results of -a defective pertaanent-way, than as
as an expedient to remedy some ht-iron wheels are generally used in England, but in

having much inherent merit. S}rro&% pted, and it may be well to try if these peculiar

America cast-iron i3 economica

du l:l.) ¢ wheels can he (fast at I;Oorkce. . . . ) . X
' i ‘ ,}\ ‘ ]' 11 h IS on a narrow o"&uge Iaad.way mlght ea,Slly b 5 deSIgDed to
J\ w wao 'w. a whee €
]0 H bon 1th s

i rith long bearings
1 load, but a heavier wagon w1 g gs,
jon between tare an ’ ! ) 3
show : favonrable prOpOTtlgf:?lh would Le cheaper to haul j to show a timber truck or fibre
large journals, and large wheeis,

wagon to carry & small quantity of hea

: \ adia.
the problem set by the Government of Toc +ron o conlain the general products of the

w
'he ordinary four-wheeled ctovetretg %?:g?iv S anil it scems to be generally allowed that—
rtan 2

. 1d carry less than 3 tons, and that the Perminefﬁ;t?y should
lst.—Each journal sh&)u (a. 1;111011 oreater weight than 3 tons per carriage v .
not be subjected to ] an 75 cubic feet per ton.

sasure more th ' : ‘
2nd.~That the goo'JS (th n.:):hn:;' the vebicle must lie in the horizontal plane through the
" 8rd.—That the main streng | ) .

line of traction.
red in thi ;acon CODS
Considered in this way, a wagon

j Is.

Ist.—The whecls, axles and ‘]ourn—z;. -
\ ‘s, brasses and axle- | |

2ud.— The springs, |
8rd.—The main frame and floor.

inz on the frame.
0 1 croods resting : ' . .
4th.—The box to contain the g Jg—which now weigh 15 tons 1o a wagon w.hlch weighs
JOUTTREES 2 ‘
i y xles and journt
First—Wheels, axles

i sed shortly to 8 tous.
altoacther 5 tons, and carries 7 tons, to be 1“‘3:;:
L2 3, ] s .
Y . s admittedly too light, as & strenothened, and the boss must- be slightly
The axles are he bass or nave must be B v a6, but the tires will be
b thro_ug}l.t N The spokes may probably rem 3 L |
increased to permit this.

w wear irregularly.
thicker to allow of their being tarned true hen they S
icker ‘

R st division. .
SN sht in the first . i .
: diminution 10 welg s il w avier than those
We shall 0",‘;3‘"3 1}0 diminut J‘ p-boes. Axle-boxes for oil will be he .

: 13508 and. : .t be heavy in proportion to the

Second ~Springs, br.‘t:«»«if%l‘ll brasses and' Sprmgis(,mﬁfﬁward, nei{her draw-springs, wheel-

i'or dgrex}%c w“h]t&uo'wi ltrll,qxf, when the traflic is stra bué it is certain that when the station
oad, t may be sau at,

h ,olutely necessarys . interchange of rolling-
' huffer-springs are absolutely BE5L S0yt o power of free 3 g
sprines, nor bufie III he springs aré essential
. : . 30 S -"
shuntine is heavy, all thes
o

. Without a change of
s equally good. ¥ 3 g
cons should bo ted under this head

N sopgsary,—all wag sieht can be effected un .
stock iy declared to be miccs‘:‘agj,’ diminution of weight :

gange, it is difficult to sce Lo

:ns made last year in this country as
—In some calculations o takine the iron wagon of the

Thi ! AMNe (lmlﬂoor' waaon Luilding, o, ) SE
Third—Main 7 k and iron for WSy ‘lway, aud comparing those parts which are
to the relutive sirenzth of ti? of the East Indian 11;Mt W}(_:’i(rht for weizht, teak-wood was in all
Delhi, and the wooden ,“ﬂ:,("“,.lmd in every case t "; e time considered, but Mr. Heppel's
capable of comparison, 1t 81 Is',zecl was not ab the 8 how that steel is also inferior in this
strain nger than 1rop. s BXE. L 5 ospondence 8 dmirable material to use

8 §LrO oA r],d in th[y, corres t an &

parallel caleulations recorde

ce i
. enk-wool make . . ;
ilient qualities © teak 1 torsile, are constantly acting.
respect to teak : the resill

. ressive, an¢ e
sile, compre horizoutal plane through the - line
. . S4-Ways, tensiic, "1 in the hort - =
e strains length lbc'ﬁc?;:rcl;‘zt of the vcl'lé(;lsepoqsil;le that some reduction of weight may
The principle of having th Hortant, bub 1 s
- el

: . ; by making the combina-
. . m it stre above 16, a,.nd A o
of traction, appears to be :}9:’); r;[nlz with the encl:)sur be sabjected to.
) . Y tner 1e o ‘vﬂ,ﬁ_q R . R . .
be effected by C()Iﬂblﬂlnfs, it the hard usage ) there is fair field for difference of opinion.
tion strong enough to resws :ihe gou(zs.,ﬂ.ere X ‘aces. of a stronger and eonsequently
Fourth.—The boz 19 conl{u‘n sml(l rack it qmcl;ly st obgl coﬁéidered to be the load, and if
. . S f Ve o : ) - the Jon :
It may be well to use & hg};f \:?e'zl‘ longer. 1?'0 feot will be- the mben}al capaciiy of the
heavier enclosure which wil W then 600 cubt showed that, in the sides as well as the
75 cubic feet be allowed f”rlatt‘}m'q m ped above ¢
lenlations
average wagon, The caleu .

entio .c and lighter than the thinnest iron an
Jace ) it WAS gtronger 4 juding the thick and heavy couts of
: A itg places a
10of, teak-wood still held 18
Fngineer would recommen
B

on ine I nd y coal
as an enclosires te}rgrﬂtbe floor, iron has superiority over wood,
: .
closure,
: the enclosuré
Paint on the wood ; but for
ting not inflammable.

ists of four parts :— -

exscep

olline truck has not received, in the reports, the full attention to -
o

vy or large quantity of light material, is not to touch
o

are the journals. That part of the axle
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- The general tende . { o AUl replics should |
. ney of this ro T \ ’ ddrasse
rolling parts of an S-totz7 wagon willllg};,al?“lfrfﬂs 18 to show that, probably, in future the ] - Lo Rartarn (0 the ‘ .
lightened, but that at a loss of durabil; ¢ heavier; thal the frame cannot economicallv be g . 1 ﬁ‘ ‘ : : ' ‘
with slow, light, roush t‘rafﬁc L;rz;iu ;ty’ the enclo:sure may be decreased in weicht @ and that, } : Y o ) . ) Circvran No. 1 Ratmnway.
if effected, almost necessitates a crfmggrsre?;:{ Doisnbly be ‘dispensed with., The last saving, } 3 ‘ . : 3 |
. ‘ments may be made, but it is difficult to st ;ea of gauze. Doubtless numeraus improve- ’] : ‘ GOVERNMENT OF INDIA.
| effected while the present form of Waﬁonkis uslé)d‘.v ;mg mbdlcal change for the Letter is to be 1 I -
‘ M Thedwhole enquiry as to reducing. the dead g -u] & better form of wagon is uuknown. { | I ' PUBLIC WORKS DEPARITMENT.
asters do not load . 3 ead-weight may be rende wratory I Stats . ’ ' ) ‘
oy ey e e e S, R v RATEWAY,
oad of a goods enei RN € oun the East Indian Railwa the maxima, | ¢ )
van, to ascortais tﬁlg;?yi:fyhllggd the lgender is 400 tons, and dedlﬁtg}:it-‘-tiégng’?? :’:)l“(;’;,fr ‘?ES ’ ; :
H thiS at one penn B g- , We have L;:—.’J‘ll' the frei k! L i A ) 1 Cih- ,{ , . . :
’ Y per ton, ie Tye v3o - reight paving-load is 23 d - r . . ]
The best paying lir?es in In‘glria,é dlz)lenp(tr :nl:iund, the lowest?ratg for gel;urlrill:m‘;i% itso?g'e a'::l . ‘ Four Winnisag, Jaxvary 11, 1870.
receipts in mi 0 not take one-half thj SRR R : ¥ ' ‘ : o ‘ ‘
P'S per train mile, and the obvious inference is th 1tf tlhlS Spount a3 their average gross 7 1 ) 1 ] IFagon Stock
1 s impossible to ensure a full load both wags, Loy sen e,k L Toaded Carrying capacily of Wagon Stocs.
total balance of trade in one di 0ad both ways, but in : . ‘ o : |
, ala e in one direction hg ¥8, bub except in' the mineral 1 hes, the : ! ) . . ’
that with *clion has scarcely been prove Lo intneral branches, £ Tead again— ‘
K " thc_are bett:r loads could not be obtained ¥ been proved, and it is diffculy to Lelieve ‘ 4 i o ‘ ‘ ‘
.. In this respect the usac S o { ; , o Works Den nt Ci N Railway) of 1867, ‘ ‘
, irritating to the public, an d°e Og Prussian and other European Continen 1 ; 4 ] Public Works Department Cnrculm: NO',Q (n 1} :\) )- ‘ o
in India s unfitted to the keen competition of Ennllletﬁa Railways, t.hou'gh i ; " " " Resolution Nos. 6#8—52 R of 15th June 1868
‘ ‘ ‘ glaud, deserves imitation : ! , , i , 1300—13 R of 5th November 1362
7 c y ] ¥ M .
¥ , ‘ " N ., Circular No. 10 (Railway) of 1869, )
. ) ” ‘ ; ‘ Despateh to Seeretary of State, No. 93 of 1568.
E i ’ s » tO ‘ » » » 50 Uf 18(‘]9
. * ' 'f ' . . \ .
: | : - F Read also— :
' ! “ ’ " . ' + 2
1 : ! Despatch from Secrctary of State, No. 63 of 1869, .
’ oy Office Note, dated 20th November 1869, by the Under Scerctary (Railway Braoch).
j , " . .
. N M ’ ‘—-_-_.'-—.-__—"—.‘-—.. ' .
* ' . - i . ’ ~g N . [
. | : ) ~ Onservatioss.—Circular No. 9 of 1567 expressed generally the opimons
‘ . . ' . . . [T - : P vy tatles v
. - entertained by the Government of Tndia regarding the loss of pow er entailed by
the “iruppropriate character of wuch of the wagon, stock  on I‘T‘fh““ Ralways, -
' S and the Governor General in Council requested that the proportion between
; s < gayey - e 3 5 . a3 re ,
] unremunerativé and paying load should be seriously considered by - the Lmlv.;.my
’ ‘ : authoritios, and the defects remedied as soon as possible. ‘ T
. ﬂ’ ' ? 1 : 2 This subject has, during the past two ycars, been carefully diseussed, and
. . ‘ . ) . .. . " . .
Jd § the Govermment of India have noticed with satisfction that the nceessity for
improvement Las been very generally acknmy]ngcd by the Railway Companies,
F ~ and a proportion of five to eight between dead and paying load is now commonly
“ i thousht to e attainable; but the Govermneit of India remain very far from
; satistied with this result, and are convinced that this vitally important subject -
: - has yot to be dealt with in the thorough manner which it deserves. . With the
+ N ' | 4 ' . » . e .« . ) 3 13 - g 1 3
A : - _ . view of spreading detailed information and mV'thug further discussion, copies of
. N " the reports on this subject by the Consu.ting Engineers to Indian Railway
. . ' | : © Cowmpanies, lately reccived from the Seerctary of State, should be distributed.
Ny ’ : v 3. The Governor General in Council would aguin invite Railway. Engi-
P : x o ; - neers and Managoers to continue to consider what new form of wagon is likely
. . ‘ o ’ . " 4o be most economical, and what modification of their existing wagons is Ledt
i : i suited to ioprove their effective carrying capacity. o, . CER
® : oo ' T T S LTSI 7 A 1% L
. i X 4. Mr. Didder’s suggestion to invite the Loconiotive _Engmeem ‘and-Man.
agers of Railways in India to furnish sl)ot‘iﬁ(;atiegs ”:Lr}ﬁd‘de;scriptiong of the mogt .-
usefal and epjtable’, classes of wagon stock sigie =ted by their experience, nuay
o ‘ ._ B ~ 7 be usefully adopted, ‘and the seyeral Local Governments should be requested {0
‘ﬁ ‘ ‘ . | § - ‘ + give effect to it, and forward the results to the Government of India when
‘ ‘ received. X S C - A T el
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ks sy, some modification of the form or size of wagon may be foun

5. The question of the proper loading of wagons calls for increased
attention ; it is obvious that the reduction of dead weight in the wagen to
its minimurn may have no useful effect if wazons and trains are not better loade !
thau they now are. The accounts of the best paying lines in India show that
the average loads are not one-half what they would be if the wagons were pro-
perly filled ; and making every allowance for ditfculty in always obtaining full
loads, it is evident that much improvement is possible, and that a gerious respon=
sibility for thie present unsatisfactory state of aflairs rests with Tralie Superin-
tendents and their subordinates.

6. The question of the most cconomical speed for a geods traflic is closely
connected with that of the character of the wagons in which it gous on. The
problem to solve is, how to carry the goods at the smallest cost possible cont-
patible with the other conditions involved.  Having established what speed gives
the most economical result as far as mere haulaze is concerned, the (uestion next
has to be considered, whether there are any classes of goods which will bear 2

“Ligher rate for a hizher spead, or for earlier delivery, and whether the system

conmonly adopted in Continental Earope, of dividing the goods traflic into fast
and slow, may not usefully be followed in India, it being understood that the
terms fust and slow apply not neeesearily to the actual speed of the traing, bv:t
ratlier to the time occupicd in the despateh and delivery of the goods. I t s
understond that one of the main difieulties in getting the wagons properly filled
arises at the smaller stations where the quantities of geods tendered for (IL-SI.)H.tCh
dn ot anonnt to a full wazon load.  In such cases, the system of slower dulivery

. . . . t Yo thes ads.  In
woiihl adiit of thes being allowed to give the vebicles their full lo.uia.l :
desir-

2T,
ablo to suit the diderent circumstanees of a large, full through Uaﬂio,.and f)f' a
scattered pick up traffie of articles tendered in small quantitics. \t»'xih titese
remarks the Governor General in Council will leave the whole question for %hc
farther consideration of the highly intelligent Offiters engxscd in the conxtruction
of the vehicles and the working of tho traflic of Indian Railways.

Orper.—Ordered, that copies of these Observations, of the Reports ¢ f the

N 1P
Mad N. W. DProvinces. Consulting Engineers to the several Rail
ahadras, N. W. Province ' i . o N
Dby, Punjab. “'ﬂy Cumpa.mCS, a,nd Of the ()ﬂ]u) l\ ote bt}
Bunzal. Oudh. .

© forwarded to the Go_v,er.nmentsi and Admi-

Hyderabad. Y
pistrations noted on the margin--.,
X4 - . .
- %'///’3;‘;'47/‘ ,,‘,‘,‘4—/." jl_[(l_]()f, Po L'l
‘; N ~
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; .
B !
;

ook ¢

I LIS
3 :
1Y '

L
3
»

ot
A B

o f |

. K :
&

,® §
o
L
X 4

b3 {
+ i

. .

- ;

7

oz H

P

o3 1

PR ‘
3

Cs {

Cok ;

il i

i i’ '
%

i

. 3 4

N

! :

b

. }

! §

i :

i
]
{
:
i
i
¥
!
T
2
{
’
oy
: (S
v
! ~
' 6 4
4
[4
Rl
v ia_h‘AQ‘ e |
— A 1

. 5

. P

! ;

i .

-

@ e

;: * {’Tﬂ s o
i mtn et ' 3 e g I

g




i T T R PR AT 0 e s g

O e R R

R

v TRy SeALL e

v

e g

4

e

© e mperes Iow

et BT Nt

e
h

PRI R ]

\
A 4
.
s
-k
‘
s
-
%
Y
»
-
4 .

*

PUELIC WORKS DEPARTMENT-

«

RAILWAY.

To

Cinctrak No. 1 Ranwar.
Dated Junuary 11, 1870,
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