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Proceedings of the Madras Government, Public Works Department,
15th December 1866.
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‘%0. 999.  Read the following Circular from the Government of India, Public
’ Works Department, (Civil Works, Communications,) dated Simla, 17th
October 1866, No. 91 :— y

Description of Girder for Wrought-iron Bridges best suited for India.

Read :—
The annexed papers containing Tenders for, and general description of, the

the above Bridges.

——

Ogrper.—Ordered, that the above

.
Governments of Madras, Bengal, North-Western papers, with sets of the drawings referred

Provinces, and Punjab. N
Chief Commissioners of Oudh, Dritish Burmah, to, be forwarded to the Local Govern-

and Central Provinces. ments and Administrations marginally

Commissioners of Mjysore and Coorg. . s ¢
Resident at [lyderabad: noted, for information, 1n continuation

Governor General's Agents, Central India, and of Public Works Circular No. 41 of

Rajpootana.
Govei‘gor, Straits Settlements. 1864.

(Signed) C. Tt DICKENS, Lieut.-Colonel, R. A.,
Secy. to the Government of India.

n————

Descriﬁtiqn of Girder for Wrought-iron Bridges best suited for India.

From Colonel P. L. IIART, Engineers (Retired List), Bombay, to the Under Secretary of State
’ . for India, dated 12th January 1864.

In acknowledging the receipt of thecorrespondence as per margin, relative to the supply of
wrought-iron bridges re uired b

Letter from the TUnder Secretary of State for India, dated ° ° q ¥ the Bombay
13ih November 1863 . . g o Government, I have the honor to report, for
tor No. 1,775 of 1863, dated 14t eptember, from the . . . . L

Lesecretary, Bombsy Government, Publio Works Depart- the information of Iler Majesty’s Principal
ment. £ State for Indi

Letter No. 43 of 1863, datod 14th Soptember, (copy of) from Sceretary 0 a i:o India, that I addressed
the Bombay Govelf'ﬂmleﬂ‘{;& to Hor Mojestys Principal 8 lotter, with a printed gencral description of

f Stat ndia. . . s
Becratary of State for these bridges (a copy of which is annexed), to
tne following principal Manufacturers :—

R. Brotherwood, Railway Works, Chippenham, Wilts,
Harry Grissell, Regents Canal Tron Works, City Road,
Cochrane & Co., Woodside Tron Works, near Dudley,
Fairbairn & Co., Manchester,

Bray, Waddington & Co., New Dock Works, Leeds,
Kennard Brothers, Crumlin Works, Monmouthshire,
The Iorseley Company, Tipton, Staffordshire,

and that I gubsequently had interviews with either the Principals or their Agents at their several

works and offices. .
9. The result is, that I now beg to submit tenders numbered from 1 to 7, and drawings and

trocings in & (tin case) numbered from 1 to 20, for wrought-iron bridzes on screw-piles of 100,
60, and 30 feet spans, each tender being for two spans and one pier complete. An abstract for easy

reference i8 annexed, showing the cost of the yarious bridges, and other information in connection

.with them.
3. It will be seen from the tenders that, generally speaking, with the increase of span, how
greatly the cost 18 increaged; and, as I am sure, there are few riversin Western India which
fely be pridged with spans of 60 feet, I would earnestly recommend the Bombay Govern-

cannot 83 .
_ ment not o exceed that span, except in special cases.
A
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4. The drawings and tenders now submitted will, I trast
select any design which they may consider the best ad
been prepared in strict conformity with the Govern
printed description forwarded to the different
of these designs, with due regard to their cost
suited to the purpose required :—

» lst.—For e 100 feet spans, Mr. Broth
No. 1) being a wrought-iron lattice gi
complete spans and one pier landed at

2nd.—For the €O feet spans, Mr.,
No. 1) being s wrought-iron lat
the amount of estimate for
Bombay, being

3rd.—For the 6o Jeet spans, 1 would Tequest Particular atte t'm h
Horseley Company’s design (plan No, 19, tender No.7) of 5 : ion bto. the
girder of segmental form ; and would Tecommend t}hq¢ Withroug t-u;m
given, a few of this span should be sent. It g easi) ,utt natr;;y ° e;
the cost very moderate, being, for txo ¢ontinuoyg spa.;sp .t;:"e ex:, m; )
pier, tracing, &e., complete, landed 5t Bombay » WA serew-pile,

4th.~For the 30 Jeet spans, Bray, Waddington & Co.’s desim ] N ll
tender No, 5) being wrought-iron Plate girderg . % {plan No. 11,

. the s
being, for two complete span ’ amount of estimate

8 and one bier, with .
at Bombay fPare materials, landed

» enable the Bombay Government to
apted; they are al very simple, and have
ment i“StmcﬁODS, which I embodicd on the
Manufacturers, After g very careful consideration
» Tam of opinioq that the following will be found best

crwood's design (plan X
rder ; the amount of est;
Bombay, being
Brotherwood's de
tice girder,
two complete

. ls tCDdCr
mate for two £

1,826

. sign (plan No. 1, tender
Precisely simjlyp to the above ;
fPans, and ope Picr, landed at

L X

tee LYY

958

aes

660

(XX}

6. I would further observe that it wag explicitly explained ¢
estimates were to include no commissi

On or per-centage of any de

0 the Manufactarers that their
bona fide prices for the work tendered,

scription, they are therefore the
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i i ort ship) at 1a, per ton,
403, per cent. on the valua of the work, and all other expenses (after the work has been delivered alovgside t-he exp o
3 i r ton, insurance 40a.
i lated with freight at 85s. pe
# This haa been calcul

7/

rwood’s bridges.
surance, and other charges have been calculated at the same rates as above to Mr. Brothe; s bridge

sy e ar ¢

% Freight, in s 0d ©
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GENER(Y,
DESCRIPTION :
ON OF WRoU .
"GIIT-IRON G . .
REQUIRED Fop | \‘;}‘l’tn LRIDGES ON SCREW-FILES

Fpare, | Ti
* e followi :
R ONIRY A rent ang
— required : z are the differe f

Span.

From Bed of River to Roadway

On

Sixet;"fx':edtr,ml fect. 1 About thirty f.ot
Thirty fect, » twchr:y feet'.
" cn [eot,

Depth of piles below
the bed of the river
to bLe talcn at tem
fect deep.

TTTTTr——
2. Theso brig

s

a n
o c']. ;
8 a
L] 1y

nridg" wh .
8ro roquirad, are ve . H
Chu‘acz 8 ‘;"Cc. and where, owing to the alluvi
T o ; .
peration. the soil, founding hLeavy structurcs

in the us man
lml n 1 ver p
‘ cr 13 ave y eX Cn&ive (4]
. ‘re - ilc H
5“ W [' ] f()r plcrs cOlﬂ\l most 0&5“ b'c manaz "l.
- y dav an

iron

d1it is proposed to use cast-
tin

Scrow-piles for Piors, . Vow vt
of bridge, which wouly - :Ieort“:: Piles, because they can Lo sent o0
4. Ttianot p:opozoflt:o the case with wronght-?m:'p:ltf be male applicable to any height

s Sed to use piles of larpe J; .
Diametor of Pile, ¢ l:::::r:x and probably, for such bridges a3 87
*maller gpans, and § not ¢ ed, tho vuter diameter of the piles P
will be n“llﬁr,cd . fle s, bt o ;_cc"‘l .“‘D or at most twelve inches for the
sufficiently gtron, sary is mnt '8 point the advice of the manufacture”
ong dge, bu at, without being uawieldy, the piles should ¢
» DUt to stand a reagonalle amoun‘g, of wear and tear:

Size of Screw. 5.
to thi 'I.'he screws should bo from twenty-four
urty inches in diameter

Y twosg R
pans of bridsing, and there should be 8 few

en inches l'c;r the lar
! F4

all that is absolutely neces

» not only to carry the bri

60 A 1
completo pier ahould uccomp!my eve
er

Bpare fittings, &
&, spare scr. 1
vt .ew-pnlcs and fitings. Abutments will bo
| | ded in the usual manner
Width of Roalway, 7. The wi . '
1¢ width of roadway should not bo Jess

th .
an t“ent)‘-t“.o rL'Ct clear.
cqual
) Strength of Girders, - :om ;0 ono ton per foot run of line road on tho
9. For the th; : cal I»Ieto bridge, tho breaking -weight being
Gira.:.rfty feet span, plate girder culated at, at least, four times that amount.
0. " ot small spang, 3 would, Perhaps bo best, and for the larger spand
. I the larger 5 some kind . ’ arg
pans, w} of lattice.
) x::re the depth of the lattices must b Lerall 1 the road
st be considerable, and the roacs
wa v .
on]y lflust, rest on the lower booms, two girders
urse t or even f y l-n ‘cach gpan may be required, put for the
0 obtain the requisite our, if it i3 considered an advantaze the great
amount of strength with the safe minimum f

13, bed-plate
8, bl‘acinw .
Wlete as to iron-wo:L: &¢., must bo arranged for, and cach spa® and

great difficulty o

8. Th '
¢ strength of tho girdoers should be

Girders for larger spans

¢ quite con

Owin

g to the

£ transport in tho part of India where thes® E’ridgcst i‘fﬁ

required, s¢ ¢s @ most smporé ant Pomtntzlimthc“

o as component parts of  tho bridge Fga s:;;is point
possiblo; an idea can be easily for™° :1? construc-

8 of transport are Lullock carts of 8 ¥e7J rotis

’
4
, t . H

N }

Difficalt
¥ of .
fransit, & most import
ant point Lo rem

supports ghg
ul
when i d be a3 light ang manazgeat,
o

it is men;
entxonc‘d that the only mean

ember,

e
.

_ bridging.

o

oo

s

SR

~
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Proceedings of the Madras Government, Public Works Department,
15tk December 1866.. |

tion, without springs, drawn by either two or four bullocks, camels, and pack-bullocks, over roads,
(the natural surface of the country) composed of either deep ruts in black alluvial soil or deep sand,
which are always excessively heavy for draught. It would be advisable, therefore, if possible, that
the weight of no single portion of either the screw-piles or guperstructure should be in excess of
what the ordinary carriage of the country can readily convey :—

A b}lllock cart drawn by two bullocks will carry about v.. 800 1bs.
" Do. drawn by four do. do e e 1,200 ,,
A camel will carry about .. 400 ,,
A pack-bullock do.. . 160
le cost of a complete pier and two spang of

12. L—An estimate (in the lump) of the probab
each description of bridge is required.

ould be shown, as a separate item, the probable cost of the spare
rtion to the above-mentioned extent of

Estimates,

1I.—In the above estimate sh

gerew piles and fittings which may be required, in propo

III.—Drawings to gcale should accompany each estimate for each description of span on Which
should be shown—

Drawings.
A side elevation of the two spans with the screw-pile pier.
he cross-girders, bracing, &e.

A plan of the roadway, with t
A transverse section of the screw-pile pier.

A brief explanatory description may be entered on the face of each drawing.
Nore.—The estimate should include the

landed &b ¢ 401 cost at which one serew-pile pier and two
ans of each description of bridge, with the
work, could be landed at Bombay.

ts of the bridges should be distinctly marked to facilitate their being put
together by the common work-people of the

Estimate to include cost of bridging complete,
PBombay.
8p

gpare screw-piles and fittings, the whole complete as to iron-
13. All par

Parts of Bridges to be distinctly marked.
country.

14. Bolts to be used ; no rivets.

e ——

From R. BROTNERWOOD, Esq., Chippenham, to Colonel P. L. HART, dated 11th December

1863.
ested, I now beg to forward you (by book post) drawings of the lattice bridges which
ion and delivery of the same free on

As requ
and I enclose herewith tender for the construct

manufacture,

boardship in London.
I have estimated for the three pile piers in each

piers could of course be guarded, supported, or stren
as may be required ; bub should it be prefe

braces, struts, &e.,
cast pile piers, a3 shown in plans E and F, they can be supplie
and should I receive an order, you may depend

have already quoted ;
From R. BROTIIERWOOD, Esq. Chippenham, to Colonel P. L. HART, dated 5th January 186¢.

w enclose you a letter received from the Shipping Agent in London who shipped all the
the total weights of the two spans in each case, in-

Swer your purpose and prove satisfactory. I
Government Colonies as well as Ceylon.

ons and plan D. These

case as per elevati
wallings,

gthened by timber starlings, piles,
rred to have four, five, or even seven

d at prices in proportion to those I
on its having my best attention.

Ino
bridges I made for Ceylon. I have given you

cluding gerew-piles and columns, which I bope will an
believe Mr. Winckley is the Shipping Agent for other

cm——

to B. BROTHERWOOD, Esq., Chippenham, dated 4th

January 18064.

I was unable to get the required information in time to reply to yours of the Ist instant on
but I now beg to state that tho average rate of freight for iron-work (lattice

London to Bombay is from 30s. to 35s. per ton, and 5s. per cent. primage thereon :
freight at 30s., but would have to pay 35s.

From J. IL WINCKLEY, Esq., London,

Saturday last;

bridges, &e.,) from
in @ vessel just commencing to load, you could obtain

B
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ia & ship peesam;
oa the vpx!‘;s :fm:;:: :t:k': ?0?’ than half loadel.  Tlo rate of insurance would be 40 F¢7 ¢cP
» B0 ‘4, ‘!IO other Ia wm fn €T 048 (3!‘(' lbﬂ 'ka h)l bﬂn deji'c

[WEEY IH i
sagtile tha export aLip) woull not exeved s, per ton.

WEIGIHTS OF BRIDGES AND SCREW.PILES

Tons. cut. grs. Ibs-

8 10).fecl spany, incluling all columns anl piles §2
“.’ ﬁi).{c(‘ QL“J . - ‘;;
ditto 19

2 30 feet
Mewr—Taking
hs feeight at g per ton, in

the weight of these Lridss spans anlone picr at &3
had

44}, anl 19} tons

suranco & per cent. on the valus, and export anl other charg
sy
2 cost of freight, Sc., &2, of cach woull by as follows i—

s 11
8§ 2 7
3 0 0

and
cogat 12

per o, lan }od at Iloiabay, th
For the 2 1tW-feet e .. £180
For the & CU-fect . loo
For the 2 3J-feet e ee 46

TENDER FUR T
LOMDAY GUVERNMENT.

I, Rowavo DaotueRw
iron lattice bridles, wis

and supply wrouzhb-d
Jeawinge, st and for the following prices, vit. i—
LRIDGE A with 2 spans of 30 fect each in the clear span, and 22 feet
clear roalway, constructed with the bost wrouzht-iron and work-
manship ; also 1 pier consisting of 3 cast columus, 10 inches outside
Jdiameter, | inch thick, on screw-piles, with caps complete as per
elevation A and plan I, cach measuring 20 feet from top of eolumn
to bottom of pile, including sundry extra bolts, painting, | marking
. anl carriage, delivered freo on boardship in London fu;
Eighty-five pounds e £

packing
the sum of Three Jlundred and

ERIDGE B with two spans of GO feet each in the clear span, and 22 feet
clear roalwaf, constructed with tho best wrouzht-iron and work-
2 | pier consisting of 3 cast co.lumng, 12 inches outside
s inch thick, 08 screw-]iles, with caps completo as per
a D, each measuring 30 feet from top of column
xtra bolts, painting, marking,

elevation sneludi gundry €

m of pilo, including o
to botto 4 aze Jolivered freo o boardship in Londox for the
a’s

anl carri T ;
ight Hundred and l-xfty-exgh.t pout

100 feot each in the
i e hest wroug

l(l’ ves oo s £
clear span, and 22 feet
ht-iron and workman.
15 inches outside ~
g completo as per
of column
marking,

n poardship in London fo;

pxckina'.
saum of E
DRIDGE C with = &¢
clear roadwals

ship ; al
diameten
clevation U A%

to bottom of piles 1!
an: carriagé :
Sixteen Hun 1red a0

{ column$ and piles py roquire
ad

with cap
49 feet from t>P
g paintinz.

pscking,
tho sum of
ull extrd ¢
. :“J cap with 8T .
9 JiameteD : jach thick,
30 foet 1
fitting%
i

ength, 10 inches

. o1, 2 fect inl
ow-pild attache b . Gttings, for the sum © p
-4 > .

includin
] 1'(;1’13‘1" 12 inches
for the 84T ° P

Sho

{1E MANUFACTURE AND SUPPLY OF LATTICE DRI

oon, of Chippenham, Wilts, Contractor, hereby
o . .
Y screw-pile piers, according to tha acco

p3ES TO THE

flor to manufacture
mpanying

335 0 0

833 0 o

o . 1’645 0 o
uld aniertake to 8upply them a4

13 00

g7 00

-

R .

o —

s e
e,
~ e

- ———t

Madras Government, Public 1, orks Department?

Proceadings of the
15th December 1866.

Column and cap with gerew-pile attached, 40 feet in len
s outside diameter, 1 inch thick, including fittings,
Forty-eight pounds, Ten shillings each

RaiLway WORks, CHIPPENHAM, -

11th December 1863.

From HARRY GRISSELL, Esq., London,
In answer to your communication dated 20
tracing of the bridges I should recommend, and I would desire to stat

deliver in ship at Bombay the following works —
Two spans of wrought-iron lattice girders with the cross wrought-iron girders complete, so far

fitted with drilled holes and turned bolts, marked, painted one coat,
2,210. The above sum includes one cast-iron pier with screw-pile
piles will be faced in the lathe, and accurately fitted and painted

gth, 15 inches

for the sum of -
& 4810 O

(Signed) R. BROTHERWOOD.

to Colonel P. L. HART, dated 22nd December 1866.

+h November 1863, I herewith beg to forward you
o that I shall be prepared to

as the iron-work is concerned,
and packed, for the sum of £
shoes, 3 feet diameter, The
complete, as shown upon the tracing.
Two spans of wrought-iron gir
screw-pile pier, ,with screws 2 feet diameter ;
100 feet spans, for the sum of £1,160.

Two spans of wrought-iron girders for
th screws 2 feet diameter;

cross girders, and one cast-iron

ders for 60 feet span with
il in all other respects as for the

the general deta

with cross girders, and one cast-iron

30 feet span,
ail in all other respects as above,

the general det
ould be, also delivered at Bombay :(—

screw-pile pier, wi
for the sum of £ 490. For the spare material my price W
£ s d.
1 3-feet diameter screw... oee 7 00
1 14-inch column for do., 10 feet long, flanges faced ... 1210 0
1 2-feet diameter screw... . 3810 0
1 10-inch column for do., 10 feet long, flanges faced ... 9 0 0
e .. 500 0 O
.., 350 0 0

1 Pier complete for 100 feet spans
do. ase
. . 105 0 O

do. . .
ders with the necessary cross girders and bolts, &e.

HART, dated 23rd December 1863.

From Messrs. COCHRANE & Co., Dudley, to Colonel P. L.
etter of the 20th ultimo, we oW beg to inform you that our prices for the

Referring to your 1
bridge-work for India therein referred to will be as follows :— £ s d
1st.—The one screw-pile pier for the bridge, 100 feet span, the sum of... 268 10 - 0
quisite tron-work for two spans of superstruc-

2nd.—The whole of there
ture, each span being 100 feet from centre of pier to face of abutment,

the sum of - . o .
3rd.—The one screw-pile pier for the bridge, 60 feet span, the sum of ...
4th.—The whole of the requisite iron-work for two spans of superstruc-

ture, each span being 60 feet from centre of pier to face of abutment,

the sum of ..+
5th.—The one screw-

1 Do. do. 60
1 Do. do. 30
Oce.span consisis of two main gir

2,250 0 O
142 10 0

e .

1,015 0 O
70 0 0

. ses ey

pile pier for the bridge, 30 feet span, the sum of ...

6th.—The whole of the requisite iron-work for two spans of the super-
gtructure, each span being 30 feet from centre of pier to face of abut-

ment, the sum of ... .
7th.—Addi'iona1 gerews, piles, &e, for the piers at the following prices —

les,
Brmce, 100 Fesr Seax.
015 6

er foot lineal ..o oee
g-iron with wrought-iron keys ws . cach 115 0
e e e o each 250

BzcE, 60 FEer Seav.

330 0 O

Wrought-iron piles, D
Coupling boxes of cas
Cast-iron screws

Wrought-iron piles, per foot lineal ... o e 01l o
Cast-iron coupling boxes With wrought-iron keys ... .. .. each 110 0
v each 115 0

»e ves ey Ty PTYS .ee

Cagst-iron screws
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Proceedings of the Madras Government, Public Works Department,
15th December 1866. .

[
ught-iron railing bars will extend the whole length of ;he bridge o
ders will be firmly attached to the compression beam of the mai:
m lateral support, which will be necessary on account of the
d in so many places for convenience of carriage. The holes
o accurately bored, the joints in the compression beams
planed, and the bolt holes drilled. The cross-girders will be arranged with a joint at the centr
Suitable bed plates’ and rollers will be provided for the abutment ends. -
Destoy No. 2 shows the bridge 60 feet spam, which will be precisely similar in character
to the one descnbed.— The piles will bo mches: diameter, and their total length is estimated

and three suitable wro
each side. The cross-gir
trusses, and will thereby give the
compression beams having to be jointe
for the piers in the main trusses will b

v No. 3 shows the bridge 30 feet span, which will also be somewhat similar i
mn

Desia
hes diameter, and their length is estimated at 18 feet.

character ; the piles will be 3} inc
ete as far as the iron-work is concerned, and heop iron tonguing
(-3

The bridges will be compl
bolts for securing them to the girders.

will be provided for the planking, and the necessary
The whole of the work will be of 2 thorough substantial character, fitted in the most accurate

r, and carefully marked to facilitate the final erection. It will be arranged so that it can
n India without the use of rivets
two coats of oil paint,

manne
all be put together 1

The work will receive
delivered £. 0. b. in London or Liverpool.

WROUGHT-IRON GIRDER BRIDGES ON SCREW-PILES, &e., REQUIRED FOR INDIA
From Messrs. FAIRBAIRN & Co, Manchester, to Colonel P L. IIART, dated 24th December 186{;
In conformity with your letter and instructions under date 20th ultimo, we have now th(;
pleasure of handing you drawings chowing designs for common road-bridges of 100 feet, 60 feet
and 30 feet spans, constructe hilst possessing all the strength and gooc,l

d on principles that, W
properties of ordinary well-made lattice girders, yet enables us to dispense with the usual top and
bottom plates, and thus gimpl

ify the putting these girders together ¢n situ.
e can confidently recommend the Kkind of girder in question, which, although apparently
nstructed, yet differs in possessing all the lightness of what is

to others heretofore co
¢ Warren Girder,” like those used on many of the Indian Railways, but without

its disadvantages, the security of the latter depending upon the whole as an entirety, that is to
gay, the fracture of a single pin would endanger the whole structure, whilst in ours there would be
a temporary local weakness oF disturbance, but no real danger to the bridge as a whole, and this

is an important point. ,
Should our estimates be favor

entrusted to us, %¢ shall make speci
f iron that we shall us

gections of iron required.
In framing our estimates,

place conspicuously before you, namely :—
That the bridges being constructed with the fewest possible number of details or parts, th
8, the

cost of re-crection will be reduced to & minimum, whilst the freight from this count
gubsequent transfer to India will be kept as low as possible, from the fact of th try afnd
divided into parcels under average weight and dimensions. eir being

That we shall erech o]l of them in this country, and ascertain by actual loading th
and that perfect uniformity of manufacture be main;{megt

each bridge presents 0o weak points,
go that for any given span any part of one bridge will, if required, fit a correspondin
= g part

of another bridge.
That the state 0

jn its price, consequent on

of the labor market, comp

be packed as required for shipmeﬁt, and

pu————d

gimilar
termed the

ably received, and t'he execution of these bridges be
al arrangements with our makers for the supply of the
e, and shall prepare rollers for producing the exact

we have borne in mind the following, and which we desire to

£ the iron manufacture of this country at the present time, and the ri

the immense an.d increasing demand for it, and the,Presente :‘159 |

els us to qualify these estimates with the condition thats e
: any

c
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82 of the Mg, PR - ‘ Proceedings of the Madras Government, Public. Works Department:
\ “ras Gorerpm, ',“" S e T . 15th December 1866.
*ubsequent 5 ""-Ji!.f__l_)_'«’t‘rmb Al Public Works Depar tment’ : : e
1and, any f'l'ls.e in the py; ¥ \_____L’;ll} LG, ' o Delivered in  Delivered in
Azaingt o 1:) In price *illce of the raw mat ————— M__,,____,/ 50 Feet Spans- Liverpool. Bombay.
be ) 33 wo © che aterialg o ' ) - i te girder -
readily conceaedm““ othm-orf"”" deducted } ust be alded thercto, whilst, of the otb : Two continuous spans of ?"’°“g—ht'“§na§i1§;es gi&c. £ s d. £
" The deg; n ) ¢ anticipag, “'-" us, as our enly olject is to profect ourﬁ‘l“;’; . bridges, Wit}l) screv§plle pier, OF ’ 327 0 O 372
&ns - We thi ' lete to Design No. .
* lattor ot :"0 ;‘;rcrre‘] to havg y, bik tlo justico of this arrai went ** sz?:gciezv—%iles, };gracings, &e. e 18 00 22
We g per foot °° cale .0 Feet Spans.
ould ook, culata} ' ) : €0 Feet opa! L
can be modifiey }‘E:Ve Eiven yoyu Yo sustain four tines the rolling loads takirs Two continuous 6pans of W_ro‘lgh,t'lro%laggesglrie:_ :
¢ an caftep, Morg d“bOra;,, . bridges, with §crew;plle pier, T3 g ) 1,038 0 0 - 1,180
you gog estimytoag drawings La] t - dotail complete to Design No. 2 e 47 0 O 56
) substaﬂt:a].b " Aturg ime permit ed, Lut the & , Spare gcrew-piles, bracingss &c;‘;’ ’
2 ou of 100 Feet Spans:
at our re . . : . .
M liness 65 use every possible cudeavor 0 & Two continuous Spans of W},ought.lroglatfo:]cesgn;}:'r
of 4T, Faipg ESTIN A e o comtinnoth sorewepile pier: MOTEY T 5,068 10 0 3,464
. o xron-work irn & E ATE FOR IN complete to Design NO. coet : e 108 O 0 128
Ongside "€lneery, y ~ DIy BRIDGLS Spare screw-piles, pracings, &€« - Jescripti 2and to your satisfaction, or of
Amountg 27, Packeq everal brig. Mancheyor are =S, ‘ o materials to be of the- best descriptio . .
» paintx 1ges a » pr(‘pnr Jon int.
) ) ¢d, ang mnrk:d Per annexel sza:.\l to undertale the con:‘“ “““0 whom the Bombay Government m2y al_)pomt tion, we shall be glad to furpish it, and trust we may
Cost of 5 : n every way rcad;u;cnt. delivered at Lu-;rp«.)u”' If you should require any further informations
Cost o ;.. "Plete pi 10 or shipument at the follo7™ be favored with your orders: '
i Pier 0P : y —_—
ost of p;z: Only an{ two Bpans":t"rlSPAy_ . ¥ M KE\IVARD BROTHERS, Westminster, to Colonel P. L. HART, dated 7th
) par . 00 £, £ rom Messrs. N2 "
s;::e Whie ct: 0:)'11::,- e "':C‘t cach . 3420 ) -Tﬂ:“i?b:;ies of 30 feet and 60 foet spans, prepared in
ox:;" ts of pier ane Pier anq tw;" 250 We have the honor to enclosehyoi t(;a:m‘:: o owith o tracings alrea 1y sent, tomplete the
2 8 8 « . : : anded to us, y )
ing i ’ Pare Pang of 65 accord th the specification ‘ . :
& Insuraneq 4 40f 1ght 5 ;21 or girderslgo feet each, wigh nu;;e:n::q‘\:ilréd ’ - | ified. W
- ) CO ) . .
Co L0 Per cepny 8 Gd. to 35, uld be delivered . - dzog With great care to meet all the requlremfants .spem e e
St of g omp] - * Per ton, and inel q e have designed these bridges Lich is the strongest iron we have in this country, and
p . ud- . , whic s : .
Cost of piep Onlef:e Pier anq o 6o Feer § } propose to use Blaenavo.n cold-blast bars . h. - We also propose 4o drill all bolt holes, and
o8t of g 7 “ Spaug of FAN. 3,905 will bear a tensile strait of 24 tons to the 1nci. We also proposeé to make all the
Cost at whicz Darts of Pler 00 feet cach ., o turn the bolts, 80 that they may accurately fill 'the hol:;.a t e:cha b *laced in any
parts of .. & complety .. ) 1.396 ! . . S ohout the 8pans of equal dimens10n, 80 ¥ s under, viz. i—
Bombayi ler anq p:rpxer 25{,.. v . . ’ 13 ’seve'a:'al parf;hthl:}:i Zf thoso bridzes delivered f. 0 b. in this countf'.y would be 2 , ,
insuranc’e Ading relgh: boltg or ga;nz of 60 foe e;cb o 3 ‘ _ E posthion. ep-l ssting of two gpans of 100 feet each, 3 4%0 8‘ %
at 405, v at 325 ¢ P.e_PS, could b (;“'_lth 8pare ) For a bridge (fi):sx?c;sgas shown on dragvingfl o uc- )
Cost of 4 ) % per ton an(; I_WOred at Adw(;i(:liosnc;f‘gx? 15 pgr ce,nt. of spare materﬁgs n SUP?I'S r - 190 10 O
Cost co Plete i . . ln(.‘l‘lding ture and one spare column of SGI'CW'p foob each With
c of Pier op Pier I‘EET S . . . [ asisting of two gpans of (.5\) 9 ’ 1.630 0o 0
05t of gpay, . ang of AY, 1,617 4 For a bridge c0 L a8 shown oD tracing - 00
Cost 4t 1y - © parts of .. 30 feet each . one picr o‘f gerew-piies 2 f spare material 10 superstruc- ol 0 0
Which 4 pier . ( Additional for 5 per cen i
Spar comp] .. .. ves ; column of serew-p b
e partg op .. Prcte pi oo 520 A - ture, and one sPATe, ans of 30 feet each
at Bombg, of pier ang ; Pler ang 5. " .. o ) For a bridge consisting of ¢ :s,l?opwn on tracing . 55 0 O
Burance a.ty’4 takin fre; Pare bo4, foﬂpa.ns of 30 foet .. 2'0 : with one p;_e,-rof screxz—npxleS, & are B 08 sials in ST~ oo o 0
The above a Os. per cent . 8irders, could b each, with . Additional foro (})xfer s(;:)are‘ column of serew-pile.s . o 3
8pans will be mounty gy ba © 356, pep e delivereq ' structure, an Jeulated to be tested to one ton to the foot run of live load,
estimateg, €quired, Iy °nlys§d e . on, and jg. . _ The strains on these bridges mre:)a pallast and platform. With this load the iron wou.ld in
. n h ?Zumption thas ven 585 . and supposing one ton to the foot r:(:ns 0 compression: and five tons in tension. These Pndges
From Messrg BRAY ordereq, We dmany bridges of ¢ ‘ no case be strained more thfzm four 2 of the nusual test load, the ordinary t.est tfemg one
, WADDINGTON —_ 4 9 not bind °U“Se]v::et several { are necessarily very beavy in conseqﬂfwo oons, Thero ig also some pdditional weight in conse-
Below we beg 4 . &C cods, | . o these - ton to the foot run, whilst tt];esi :{::ut of the same gection, which you considered desirable to
0 » - ’ A — H rous . 1 .
which t\he writer doliye :nd JOU Priceg of 4 18G4, © Colone p, .. HART, dated ‘ i . ?“ffn‘ce of havxfxg tl'le.bar-‘lf £ iog, ond O quite think necessary ander the circumstances .
you the aPProximate g id to you last Saturq foughg. iy, . ‘ 2nq January i " facilitate the simplicity 01 B7.72? jd ety o be in Bombay. We have made enquiries ab the India
. . - . - . . . 1 R o, s
with your approva], st delivered o Liver oW ::ebl:ldges. the designs and degg,.: ! : The specification 4 ¥ thed'e ary freight 0 that port is about 358 PEr ton, but it 13 some=
. Pool, ag weyy as in accordance with your re u"’Ptions of E . Store Department, and find the ordi® o have mo means for ascortaining ab what seasons the ship-
' ; at Bombay, and trust they :.t' given i times as much as £1 Pe¥ f:on, -and :ts ¢ to quote prices delivered in this country. e ghall l?e very
\ ‘ Il pygeg { ments will be made, W€ think it better & Jence, oF 0 590 you here, to give you any explanation you
. i C happy to wai ou ab your own F&! o : : 1d probably be the best place ;
\ i J PPy to wait WP ¥ fer it, ab 0UF works at Crumlin, which would probably ?
' : ; ' may require, or if you Pr¢ or 1% ‘ ‘
S
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N\\ecimbc’- 1866,

) Westminsger' to

ucstflon as goon as possible : the price}
aad thero is every probability f® fur

1 DO¥
el

lx;,y feet brigg,
irty puterial - 160 tons
Y feet brig . . * ) '
) Pare m 1 10 "
Our pr} ateria]
carriag énce Wag bageq 8‘(5) )
. ¢ from then Upon deli “ee ¢ ’”
ce to LOndon orve.ry at our Bhi . “ae . 33 [¥]
leerp()ol Wo Pping ports, Ne 2 »
Freight Mg u1d bo ong pound :::'Olt.t and Grangemouth e
Tons, Tnsurs HoRANDUY, on-
170 at 3 Surance,
85 s, 297 £ Other charges
35 » 148 3’680 40 o 18’ per TOII.
" 61 1,751 @ cent. =3 ;:
. 587 " 3-
5
14 4
N 11
100 "Bk Lo, 2
60 feet bridge 29 Estimated delivery
<97 + at Bombay,
a0 * lag 5 3+ 8 2 £ d
: » 35 = 378 - £
6 +
BROAD, g, - 74 4 01 = 1,938
B ! ’2;) Bro. the Hop T %87 6ol
Loy railws, B PRy & E
Tadia, as poguey %, 57 e seud IhART, at dI;th§L PANY, 7y,
8pDroval. Thege g, 20 fa e abuary 1gp, ¢ 0% St .
: . These dec: vo ra . ¥ 1864 affordsh 1
mstl'uctlons’ an ; deslgns have b nf he 20¢ &3, bemg design ) ire, to Colone
foot linea), aT6 capable of ... - TAnged ovembey 1) °F bridgeg g
0] . Carrying mop O Meet the gro: y’ W lchb 8 for ordinary roads 1%
ur price for th ® than four tigemal re‘Iuiremwe brust will meet your
€8 the ents specified in
your

ese bridges, g4

T¥ to Bombay ed herg

Painting, and deljye .
Will be a9

One com
plete pi
Spare materiall;ler and two spang of 3
. 0 feet by
. veo rldge

One com
plete pj
pare materialgler and two Spans of g
. 0 feet by
C ridge

One com
plete pi
Spare materiaﬁler and two spang of 10
s Ofeetb e
. . ndge

tuy

Any furth
er explanation You may
equire we sh
© We shy

ed fo
under — r I‘e.erection

bo mogg

8pecj
¢ified load of one ton per

£
220
10
————
630
30
—
s 2’300
= 100

» Packj .
king where necessary,

£
230
660

2,400

appy to render. -

) /2
Public Works Departmenty .

dras Governments

P roceedings of the Ma
' ] 15th December 1866. ‘
Staffordshire, to Colon(;l

’ ) Y, Tipton,
’ ’ P.L. HART, dated 91 Ja: uary’tlllat c;ur prices quoted for bridge
] 82 P

y's dots ;Zel.::xib:y. y]3(310W we hand you tho estimated

Tn reply to your favour of yesterda

work included all freight and jnsurance charges
i Bombay
 amounts divided for delivery st London 0T leverP°°1s or London oF Bombay-
+ Liverpool: 220
: 197 £
One complete pier and two Spans of 30 feet pridges. & n 0
Spare materials - 207 __c:..(; 230
.. 20 3
One complete pier ond two spans °f‘60 foct bridges 5;5 30
Spare materials 575 — 660
: - 300
o dges 200
One complete pier and two spans of 100 feet bl ’ 85 100
oo s ’2’155 ,_——2’400

Spare materials”

. + 1o, 5,061
per 1866, No. 3,981 |
No. 300. Ogpex THEREOT, 15th Dece Circ’ulated to the SuPerintena
e . . eiouation of G Ve
L CIViL WORKS, No. 6l. - ing Engmeers mn continud 101 ; 1864
— e — No. 2,39%; dated the 90th August 1SU=
0o Lave been received will be

ets of drav?ings which

_, 2. Thefive copies of the 8

distributed as follows :—
Superintending En «.
Principal of the Civil Engin

it 9nd, dnd 7¢h Divisions one each...
’ ase se e

3

gineers 1 1
cering College =+ ™ o
v -

.o o= mrest .
.

In Store
('i‘rue Extract.)
Colonel, Be Eey
Secretary 10 Qovernment:
o the Superintendin Eo ineers: . S
g Engineers: . '
" Princii?a,l of the Civil Enginéening College, Fland slready senfe
, h‘zd. S. T. Augustin.
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girder fo}' wroughi-iro? pridges best suited for Tndit-

Description of
; .
Dated 12th Januarys 1864, .

L. HART Lugineers (Retired Li

il

‘ From—COLONED P
. , Pop—Under Secretaly of State for India.
In sacknowledging the receipt © he correspondence as per margin, relative to the
Letter from th o 50 ¢ State for 1ndi® e 13t SUPRY of  wrought-iron bridges
Noverber 1863 \e Under Secrettsy ® ke T ’ require by the Bombay Qovernment,
/ ated 14th September from the Sees I have the honour to0 r.eport for the
EP”"“““’t‘f) from the information of Her Majesty’s Princt
al Secretary © State for ndia, that
letter, with a printe

retl;letter No. 1775 of 1863, a
Lry' Bombay Govexnmers »ablic Works
Bo ett,'ter No. 42 of 1863, dated 14th S€ tembers
mbay Government, 0 Her Majosty's Prine

(o}
gzrl)ySecretnry of P
1 addresse a 1
), to the following principa

State for India,
) %Ienel‘al description of these pridges (a
ﬂ e e Vorks, Ohi ham, Wilt
- ‘ ' ood, Railway Works \ippenbatl, ilts,
N : H.arrg?%lfiizegﬁ, Regents nal Tron Works, City Road,
Cochrane and Co- dside Iron 1Works, near Dudley,
‘ Fairbair and Co.s Manchestel . . .
i and Cos New Dock W orks, Leeds .
Bt Wadding 8 mlin Works, Monmou't_ilshire, ’ ‘
fordshire,
eir Agents at their

others, LW
d Brotl pany Tipton, Sta

with either the Principals of th

. ) " Kennal'
The Horsele

d jnterviews
wings

m1lto7, and dra

and that 1 subsequently ha
several works and offices:
« to submit tenders pambered fro
0, for wrought-iron bridges on gcrew-piles
s and one pier complete. An
d other

at 1 noW beg
ered from 1 )

r two spap

bridges, an

and t2 - The resulb 15 th y
rac i i1 case) NUM -
ings (in & tin ca " being fo .
ghowing the cost of the various

of 100, 60, and 30 feet spans
ference i8 annexed,

abstract for easy re
ection with them:
that, gener
there are

X information in €00 . '
from the tenders ally speaking, with the increase of span,
am SUre Fow rivers in \Western India
¢ GO feet, 1 would earnestly recommend  the

3. Tt will be seen,
al cases.

’ “how greatly ¢he cost 18 increased 3 8000

~ which cannot safely he bridge with spans © : i

Bombay Governmen not to exceed that span oxcept in spect
tenders 0oV submitted will,

na consider the best adapted ;

<1, the Governmen

4, The drawings and

ment to select aBY ign which they I s
epared in strict conformity with

. Sion forward 1e different Manufacturers.

d to their cost, 1 am of opinion that the

o ple, and have been Pr
embodied on the printed i _
(f‘:arefu} consideration of these designs, with due regard,
ollowing will be found best suite to the purpose required i—
1st.— For the 100 feet epans, Mt Bf_otherwood’s design (plan No- 1, tender
‘ No. 1) being & Wrovs :ron lattice wirder; the amount of estimate for . L
’ , . two complete spans and one pier, 12 Bombay, being  * 1,826
2nd,—For the 60 Sfect spans Mr. B design (plan No. 1, tender
| No. 1) being 2 wrought-iron \attice girder, precisely cimilar to the above ;
! the amount of estimate oF £W0 complete spans, and one piets landed
ab BOmba,y, being tee L ve . ves .o wev e
Srd.—For the 60 fect spans, 1 would re 17 particular attention t0 the .
Horseley Company 8 design (plan N0 tender O of o wx:ought- ’
iron girder of segmental form and would recomm d that, with any
T e order given, 2 few of this span should be sen? It 18 easily put togethcr,
‘ Wfld '011}3 cost very moderate, e, for two continuous gpans, with screw=
, . pile, pier, tracing, &, complete: od at Bombay o 660
th.— For the 80 fect spans, Bray, Waddington 0.8 design (plan No-
c aivders 3 the amount of es-
naterials,
30k

oz
11, tender No. 5) being wrought-iron plate girderss.
complete d one pieh with spare 1
are subject to such

+ " l |
| ‘ timate being, for t
i 4 ‘ n
( landed at B%’mbayw?.. . quf? ’ )
| vmiaii'ong ;\;ould observe that the amounts BO¥ tendered for these bridges
| varitions ﬂfgay éms.t fn the prices of irom, freight, &C and the general state of the trade
when the wor order is given ; and that some ight modification will require to be made
A Iwmkmg drawings are prepared.
would farther observe that it Wos explicitly explained t0 the Manufacturers that
a8, o or percentage of any description, they are

their estim
ates were to include no commissio
for the work tendereds
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II—1, the above estim

e spare screw-pil

. t of
oWn, as aseparate item, the probable cost
e above-mentione

s and fittings whicl, ma

¥ be required, in proportion
d extent of bridging e
Drawings, III.~Drawings to scale shoulg fccompany each estimate for each descr iption
of span on which shoulq be shown—
A side elevation of the two Spans with the screw-pile pier,
A plan of the roadway, with the cross-girders, bracing, &e, .
transverse section of the Screw-pile pier, :
rief explanatory description may be entered on the face of each dl‘““'mg'- h
Estimate 4 Include cost of Note.‘.The. estimate should include the total cost at whic
ridging complete, landed gt oqe screw-plle Pler and ¢
Bombay, Wwith the

W0 gpans of each description of bridgtCo,
-piles and fittings, ¢he whole complete as

. tron-work, coulq be landed g Bombay.

13. An bridges should be gjgt

id, is. togetl inctly marked to facilitate their being put
Uinctly markeq, oo t© e dis. together by the commo

R work-people of the country,
14: Bolts to be used ;' no riyets,

s8pare screw

‘ ..
Dated 11} December, 1863, ‘
R. BROTHERWOOD, Esq., C/tippen/tam,
To-COL0NEL P. L. Hagp

) As requesteq I bee
which T . fure, and ]

to forwarq
manufacture, anq Ibenclos watss,
same free on boardship in I,

have estimated for the three

Piers could of coppgq be guardeq
1ngs, braceg

(by book P

C 05t) drawings of the lattice bx-idglez
e herewith tender for the construction ang delivery of th

Der elevationg and plan D. Theﬁf
» suppm:ted, Or strengthene y timber starlings, piles, wal
H Eut lfih%lld it be preferred to have four, ﬁve,r‘;"
an they can 1, lied at prices in pro-
i and shoylq I re,eeivey an or, 1Pbed at p

order, you may depend on its
\\
- - Dated 5th Janu&l‘y, 1864_
BROTHER\VOOD’ ES(I.,

To-COLONEL P. 1, Hag,

From—R, C/Aipj)enlmm,

\ thppin{,rlAg,rent in London who shinpegazllll
] E1Ven you the tot, weigrhtg of the two spans in

ew-pileg and column.s, w 1ch_ I hope wilj ar?swer your pt‘l‘;po:e and prove
N hlpping Agent for other Government Colonies

S * ’
st Dated 4t anuary, 1864, , -
- Y
v From—J, 11 Winckrzy Esq., Zondon !
o—R. Brorug

, &e.) from Lopdo

€on: in

» you could obtain freight at 30s., but
ave to Pay 35¢, in a ‘shi r ing she w :
Misurance woylq beﬁog_ P presuming she wa

er cent, on th 1
(after the work had bp ivered o't g

would h

——

- WEIGHTS OF BRIDGES AND SCREW-PILES.

Tons. cwt. qrs. 1bs.

2 100-feet spans, including all columns and piles ... 82 18
2 60-feet ‘ i

1 1
ditto . 46 8 2 7
2 30-feet ditto w193 0 0
M EMO.—Taking the weight of these

bridge spans and one pier at 83, 463, and 19} tons,
and the freight at 35s. per ton, insur
charges at 15,

t and other
ance 2 per cent. on the value, and expor be
per ton, landed at Bombay, the cost of freight, &e., &, of each would
as follows s . - ‘
For the 2 100-feet Cee
For the 2 60-feet,

. «r L1180
' : we 100

s . ven “ve dee 46

For the 2 30.feet e e

s
i

s T0

r to mapu-

g to the

DS T.
E AN IMEN
NUFACTUE 0" GovERN
TENDER FOR THE MAT oTroyma

by offe!
r, here rdin
ntractol, 7° " oo
Wilts, Convi ™ ers,
ippenba™ p - screw-P

11 A w . —
FR\VOOD' o e brldges’ : e Yo ¢
gE .

. r1ce8, 99 feet
I, RowrLaxp BROT ulrht-irc;ﬂr l&;e following P
. 4 nd o

wro
facture and Sl’l”l’ly_. s, &
accompanying drawings,

. e m
s of 39500 n th § colu
3 A with 2span gructed ¥ 3 cas i &
BRIDGE . cons sistifd © oo W
clear f"adw;l)’ 1 pier ¢o? ‘
: [N s0 <1
31_31)511\5’ ;i:,ch 1ﬂ“1011;r’1 ’
ameler, pi ding
N and lu -] un
elﬁvauonrnAof pll‘?’ lncdelivefe%i“my.ﬁve pO
e ll:?r:ftr‘) and cal'rﬁﬁi red and Bi8
pa.c QR4 }18) f rrhree
the sum o0

mns,
n wi ast colU
ith 2 sp3 cted 3¢ ith ca
BRIDGE B rdl:va)’: constructe a of
clear ros 1
i e also
manship ; 21, ,
diameter, § 19,nd plan
elevation
column to a
marking, P o
for the sum

ns 0 i t c
jth 2 spat cted 3 cas
BRIDIG:E ?0;3 way, constrit
cle

marking,

i for = 0 0
n Londo™ Tg 385

£ 858 0 0

and 2 -

ar spal, orkman

c},%t-il'o?‘ a‘ngq:; out51de
5

ote 88 pel‘
column

f Eigh

ca
10 e =3 0
ALY ainting for t 5 0
ship ; alsol inch thic ,Do, " each meast 1o bg};'{lsfpgn London .. £1,64 ' dhom
d{amigg;: c 1 luding rednfr bc?l?rrlds‘ . dertake to SUPPY
va e e un
goe bottom of Ii:l r,rlﬂoe’ delnd Fort Ave ired, 1 would
pﬂcking’s.a]:een un I d ad pues be requ\r ’ R 10 inches 0
sum of SIX pg an . 10 length, sum of 13 0
st colum feet in for the ch £
Should extra o ile atmc}?ediugiong fiuogs T L. e
as follows, 0% 77 sorew B thick, ineladin TS 12 inches out- 0 0
Column ?dng "S&meter, 1L 0 foet in leighzh;um of Twe:agh £ 27
Phirteen pounds ile attached, sﬁbtings: for
Thir with screwg}?}ci including B2 ) th, 15 inches
d ca,p 1 Ch 1C8» e ¢ lend ]
Column an¢ eter, % n e n )
side diam .

0
s Forty- 48 10

ds hed, 40 feetf 1r the surm Ot:.. each £

geven pourm y

ile attach > fttings o
. creW—PI k ludmo g THER
e AT tv;'thl fnch h;ck, inc "
i ? . . o
v uoptlslitdgo(%ll:ii Ten shilling |
: .
) fl: RKS CHIPPgNHAM,} .
RélLﬂﬁgﬁ\g)gcember, 1863.
1863.
ted 22nd Decembers , .
e .
DaH RRY GRISSELL, Esq.» ofn,d0> -
- Ha | )
oo HART .
FromCOLoNEL P. L. ber 186,3, 1 het:t;;vt th beg to for rd
. dates 20 N?v?:uld desire to
. a )
jcatiol * - lend, an orks i— . irders complete,
to your coni ghould rec&:}; following W - gl%ielrts i
In answer e bridges L ehon oy i i
ing O eliver in sbP
you tract o five

ed -
illed holes and turn includes one cast
r

in the lathe, and

prepared 0

s 0
Two spaD

. w
irders
ht-iron b fod
wroug

sum
The above
is conCcertt M sum ©

. a1 be faced
iles will
k for the r. Thep cing. * :
, e iron " and_packedy " giameter. pon the tracig: 7 d one cast-iron
th 3 how rders, an

far as at, hoes, as s . 8§ giraers,
painted one €08% T g d complete with_cross ¢

ain : CYeV T . te

. 1t,h 8 d Halln

iron et Wo\ 3 and J

irders for 60 feet span
1

accurately fitte the g

& e
ects as for t
ugh g detail in all other resp .
i t-2ir?eet diameter;
s
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Two 8pans
" of wrought ‘
Screw-pile pier with -1ron girders for ¢ f
for t » Wilh screws 2 foet 4. ©et span, with crog
B he sum of F lameter ; the y 8 girders, anq ope cast-iron

1 3-fe;et diamete‘r Screw
4-inch colum

COMpanying T,
or Liverpool, ying

On items Nog, 1
On items Nog, 3:3((112 the sum of

g}? items Nog, 5 ang 6 :
., +he prices are b 1 > e
variations, ased on the Present vajye 0 s

of materials, ap

he work is shipped,
The Tra

. cings we gend are mark
:ﬁea:s as to thg best‘kmd of, bridges a‘ndEd Nos, 1,2, anq 3 and th i
at wrought-iron piles wil] Le best Piers for the purpos €y are sent to illustrate our
top of the girders. The necessity Fﬂd that the roadwap sf' I(}V-e are decidedly .of opinion
pieces, and joining it in India, g-th" reaking up thg coou » if possible, be carried on the
this will be done very effectually b1 bolts, renders it necess 1o oy peam fato very small
y Placmg the cross-airdexsa;)ry t?cl{); o top late}:a.l pupport, and
- © '8 over the top as shown.

d are subject to market

140 o 0 Va;li’i]:se Amounts will be subject to
ording to the tima of

] n for do, " L e 4
12(-)ﬁ;et }?‘an{]eter screw 10 feet long, anges faced 1; 0 S
-1nc e ’ e .
Pior oy ';Olutmn’ for do., 10 feet lone flanoe f: 3 11(()) 0.;
- Deo. piiti for 1%(()) eet spang ges faced 9 o g
. 1 Do, - ditto e
., One :pan cod“.t‘: ] ditto - N ggg 8 '8
nsisty o, : . -
; two main 8irders with the necessary cro s 00 e
- .- SS girders and bolts, &c
C# T - -
& Flro Dated 231'(1 December, 1863.
. M~MESsgs, CocHraxg g Co. D
N 0—CoLoNEL P, T, Hagrr » Dudley.
elerring o )
th ) g your letter of .
e l)ll‘::ge;;ork for Indig thereint?:figgg ltlim’?ﬁ: bWe now bee {4 inform "
~—The one scraw.pir. .- Will be as fo]lgex . M you that :
20d—Tho wholy gf g, P " 100 bridgo, 109 oot e VL
Structure, each spatnebI?qUIsite Iron-work for g P, fhe sum of 268 10 ¢
3 :butme“t’ the sum of .5 100 feet from centre of ‘;f‘i?s b ; facnnp
rd.—The one screw.pila . . . T to face of
. #h—The  whole ‘Zfl') He pier for the bridge, 6o feet s 2250 0 o
Superstructure, egcp sthe requisite j, onework £ Pan, the sum of 142 10 o
; }:; abutment, the sum E?n eIng 60 feet from cen(t):e t“f?o Spang - o
th.—The one serow.: . Ot prer to face
— .
] 6th.—Th, whols Oftvtzlle Ppier f‘or the bridge, 8¢ feet o L0153 ¢ o
structure, eg pa : rgqmslte 1ron-work for ¢, Pan, the sum of 70 0
g abutment, the surs of elng 30 feet from ce o fga?s of the sﬁ’pér_ 0
th.— Additiona] o ST Ot pier to face of
screwS’ PileS, &c fo . vee ..
] _ »» 10r the pierg at t} .." 330 0 ¢
L Wrought-iron pj] _BRIDGE, 100 Fger g ¢ following Prices ;—
Coupling boxes lofs’ per foot linea] Seay,
e - _ . e
Cast-iron screws cast-iron witp Wrought-iron ii.eys 015 ¢
. ) . .. : each =
L Bripg 1150
\gguigg;-;gon Fﬂesi)Per foot lineq] | % 00 Ferr spyy, cach 250
" up lng . ey
ast-iron screws °_“0xes with Wrought-irop ke&g . 011-p
m . ree ce. .. each ‘ -
: Cow . ) ’ Bripgg - IR .-1 IO‘xO'-'“ .JJ""
- g::?i%(l::::?l? f?lles: per foot lineg] » 30 Feay Seax, each . ATFE D
. . nge : . .. L. Y
‘*‘_ Cast-iron screI:vs {,’, ‘boxes ~wuh Wrought-h.on keys' 0% g ’
AH the work to b con vee .. . cre s each .
our 1 ! € made in N .. " e, 015 6
g l;;.ﬁette.r, but with such modiﬁcati(if: oral conformity g, the prj cach 12 6
pecilication. 49 8re suggested by ¢ L 2ted conditions attached ¢
. c
The prices are, for the work o e “and

“GENERAL DESCRIPTIO} II?EFS, DESIGN

-each cross-girder, 2

-
Rl W R

(7))

: danger
there will be 8 Cans”
f the truss, in long
the lower membelre; it can be rivetted uP
of thlf the cross-girders arebplficl?g"gnat the joints U@ ‘ . be and 10 0r 12
. the compression beam “ buckiifls 0 1b. in weighl e S O
Picces, P rece will excee(:(:;f&e, in India without &
" According to our arralt:.‘;leq‘g? t:ﬁen:vgrk'can e.P '3' 3 + usiness .
et in length, and the whole . - 1 wi]] lead to businesse
Tivets. ) . 1] be satisfactorys and “111’
Trusting tha information given wd} " Tl N SCREW-

DI SO
e IRON GIRDE IDGE

GTIT;IRON GIRI?II?&R BR !
B . o - p;myinor Tender, aré three 1D

ion and the accor®

n this Specificat L

The bridges referred to 1 Design No. o -
»

bumber, viz, :— o feet SPaDs »
’ One 10 (4 »” » . . ill be formed by
One ” »  entre pier of WthhV; b connecte
One t SpaD; the ce <n two groups ¢! or. fitted on
T " < g the bridge 100 f?emctef: raﬂged 1 3 inches diameter, and the
DEesigy No. 1 shows : ia

: e . .iron SCT' 3 clip rings,
g, six 1€ Javing cast-1t wrought-iron p The wrought-

eight solid wrought-iron leelar caps, 80 the centl‘edb{liagoual bracing.

1 t ing boxes, wit
at the top by cast-iron circwidr &b b aced & se & _jron coupling cont
their lowlt)er gnd. Bach gr°"§ ‘:clwel:her by tranﬁ:’:r ] feet, and cast-iy a simple and efficiont

(=4

two groups will be firmly tie

lengths xcegdd 2 . lengths togfgh:rLZaht-iYOH hoops. The
X ug
Iron piles will be sent out 10 ' 5. 4 for jointins !

g and PI'OVi e ast-1ron cq.ps
wrought-iron keys, will bo SUPD/ 1 be stotted ad the €

tla]- manner.

. g Wi t the ends, o Sub;.tan t.

manner. The cast-ron scri::vcurately fiste ': the most erfo :'e?v is estimated at 3.0 fee

Wrought-iron piles will DO 3SR Tatted up 8 tt of the s o the triangular or

e ?‘ac;:lr anlc)i the whole Wlit -on cap t0 the p oht-iron gird(:,irs,ononected at intervals bly
y] f the cast- i o wroug and € intervals

length from the top © il consist © art on 11}2:’&: will be placed, at;vhich the

The superstructur® W .4 12 feeh BP% " girders et 6 inches long, on

: d of
Warren’s patent princiP’® T the top ded to the €0

roa,dway girde;s(iargs will .be PI'Ole the whole length

. . hown. /

diagonal bracing 88 3 transvers jling stap will exten: 35100
o che - % raling iao bars the compress

of about 4 feet 6 10 d T W rought;.ough't-lfon @?ﬂlﬁ‘é firmly attached tohich will be neces-

planking will be Plzcihree Suitable r0ss-giF r n ]a.tel'a'l Suppo_rt, w many places for

n o side. T chere‘} ive.the;o be jointed 1B so,u be accurately
of the bridge on €2¢ and will ¢ ms having main trsses wdl‘lle d. The cross
beam of the mal compressiol o oy o piers 10 4 the bolt holes drl llers will be
sary on account of t‘?: o holes 100 ims plane é:i[;able ped plates andro
convenience of carilasy re. ‘

joi b i joint ; imilar in character
bored, the joints o ith a Jo! N recisely similar in cha
tri:gex"s will Jbe afmnge(elar:z ends. which will ,11’3 tﬁeir total length is estimated
provided for the abut™ a

No. 2 sb iles W ‘ hat similar in
DEesiGN No. The piles . . 11 also be somewha 1
to the one deseribed: the? doe 30 feet span’dwzlli?i; vigggih is estimated at 18 feet.
at 23 Dfeet. < No. 8 shmﬁsb th36% bil:cﬁes dinme.ter, anrk ‘s concerned, ?’n d lioopt ﬁgogirazg;gulng.
ESIGY » ill be uring them to -
les W! 1ts for securing
r: the P! T bo K H 3
characte {) idges wil king, & 3}1 substantial c}laracter, ﬁttel;l 11} thi ‘Iin%t
The r}dg for the lan a_u be of 8 thoroug the final erection. It will be arranged so
will be provi work Wi Led to f;:.clhtatee e of rivets.

£ i arked 0 thout tb e

The whole roand carefullyig] India wnth.out t o acked as required for shipment, and
accurate mmﬁlié put together coats of oil paint, be P
that it can & WO

a1 receive WO 2
Th?i ;‘Vmc;k bWIilr}t Il.raondon or Liverp
delivered f. 02 7

ar-1RON Gl

5Es ON SCREW-PILES, &c., REQUIRED

. D

' RDER BRi’OR INDIA. .
VVROUG Dated 24th Pecember, 1863.

Afgssrs. FAIRBAIRN & Co., Manchester,

rom 4 D . - |

;I’COLO;\EL p. L. Haw . |

i letter and instructions under date 20th ultimo, we have now

B Sing y0u d ':‘Vi“"s showing designs for common road-bridges of 100 feet,

e b, 'OluStm&ed on_principles that, whilst possessing. all the strength

tl?é Pleasurg gO e Spar::"dic“ary well-made lattice girders, yet enables us to dispense with

alr p

) feeo:) h properniesttoﬁn plates, and thus simplify the putting these girders together in situ,
and £ al top and bo Jy recommend the kind of girderin question, which, although apparently
tho u:ve can conﬁdentg;‘ore constructed, yet differs in possessing all the lightness of. what is
gimilar tﬁ ot %{,safreel;f Girder,” like those used on many of the Indian Railways, but without
termed the



its disadvantao,
ges, the securit
say, the fracture of o sing?;opfitfhiv]atlter depending upon the whol
ould endanger the whole stru?:t?x:: atil'lltirety’ that is to
%, Whilst in ours there

would be g tem
ol >nporary local we kn disturban
Wwhole, and this is an important apoinets > o disturba e, but nq real d
h - ) anger to the bridee as a
o

- Should our est;
estimat
ent es be f. .
pariﬁfﬂ?“s' we shall make 2;235 albly received, and theexecut; :
secti ind of iron that we h 3! arrangements with Xecution ,of these bridges b
ons of iron requj shall use, and 1h our makers f i ¢
quired. » and shall prepare rollers fos e élle supply of the
r producing the exact

In frami
IDg our esti
lace ing estimates, w
p conspicuously bofor » We have borpe in mi
ac e yon mind th i
, hamely, . e following, andwhich we desire t
) ve desire to

That the bridg. :
cost of re-erectior .. being constructed w;
th th .
subsequ on will be redy 1th the fewest po
vidag i transfer to India wiﬁe(i:o 2 minimum, whlzlssts 13)1: fl'trg;n E:r ?f details or parts, the
ght from this countr
y and

divided into
parcels unde . Kept as | .
each Tbh'az]t we shall erect ;llav:; iie weight and dil%:nt?opn‘osmble, from the fact of their being
b . ) . § . {3
80 that fo%ix}:res?nts no weak points;n aﬁg ot pegiotey, and. ascerta
7 given span any pur,t R that perfect uniformity ot? r:';?;n l;‘y e
. nufacturé be maintained,

of another bridge, f one ‘bridge will, ;
ge will, if required, fit a corresponding part

im r .

: mense and increasine dy at the present time, and the rise
other b in the price of § to qualify these est; ewand for it, and thie

toct & and, any fall in prigs of the raw materials o uates with the conditi D bat any

ect ourselves aoaj Price will be of erials must be added fition, pat any

gainst a logs we 1eerfully deducted by us ase therito’ vhilst, on the

» a8 our only olject is to pro-

arrangement will | can
¢ readil not other . . .
y conceded, Wise anticipate. We think the Justice of this

" The design
. 8 referred to
taklpg the latter at oneeilon hafy e ] e rolline log
detail Ve should have giVeﬁer OOtm. : e timen thy rling lnd
S can be modified hereafte);ou ore elaborate drawings had ti ; '
- ymel e oot a;S gs had time permitted, but the
good and substantia] bridu::Sy | '
ges.

been calculated to sustain

ou of our read; S e
rr : o
, eadiness to use every possible endeavour to

\\ _ .

ESTIMATE .
. : F
Strucgiilssr(; t:[ﬁ;alrbaim & Co. Enginee oR IND‘IA BRIDGES.
: e 1ron- 4 & TS,
a;‘;irpool, alongside a qv;zrk.()f the several
e following amounts : Packed, p

Man

bri dig:St:S’" are prepared to undertake the con-

ainted, amoi " kper qnnexed statement, delivered at
arked in every way ready for shipment

Cost of a com 100 Frer Sr
. plete . MNPAN.
Cost of pier only Pler and two spans of 100 feet each , 3 p
pans of 100 f e ,420
. 250

Cost of g
pare parts of ni
Cost at whiog, LoTes of pier
b at Whlch a complet sp:a-r;s f.].o .,~‘f’ ‘.ﬁ']'
p oo 0 0 f
Pier “and spare bolts for girders, 'ef:ulf‘lacbé

A Bomba, ;
and includine | ¥, taking freioht I
Ing insuranc S ght at 32s. 6d. to 35s. per ton, TR

e at 40s. per cent, .
' ' 05
Oost of a N 60 FEET 'y
Cost of iCOmplete Pier and 2 gpy SPAN. 2
Cost, of pier only pans of 60 feet each
COSt Oatsl‘):g.e lpa'rts of pier “es e e . I,?E;)G
lch a . . 5
(Sipa_re parts ofco;)‘i‘gete Pler and 2 spans oi'”60 foet o 36
elivered at Bombay and spare bolts for oirset cach, with
ton, and includipg ; Y, taking freioht at 395" ers, could be
§ Insurance at 40s, ?)er cent, f'gs' 6d. to 85s. per
g o .. L617
Cost of 4 ’ 30 Feer Spaw ‘ ’
Cost of pi complete pier and : £
Cost of ;31:; only .. “2 spans of 30 feet each ..., - ...c 520 .
whigh s of pier .. P A
) C. 0. ”":},: )
tai. -

5 (?ost at which
., Bpare.parts
-at B

a complete pie e

parts of pior ans - Pier and 2 spans of 30 foet each, with' .+ "#' 1+ -

su wbay, taking frej “hfare bolts for girders, could be delivered '

e t:‘ance at 40s. per cent, ° at 82s. 6d. to. 35s. .per ton, and in- .. ¥ ”

N . a ove am . b ' see ' ' ’ aen O e K3 5

s-will be ounts are based on h : : ey of
the assumption that many bridges of t

span requi
quired, ]
estimates, f only one of each is ordered, we do not bind ourse
S *

sew v

hese several
lves to these
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b o g P sy bro

et Bt + 5

he designs and descrip-

From—Mgesses. Bray, WAD
accordance with your

, b

To—CoroxeL P. L. HART: .
. rous in
Below we beg to hand you prices of the ¥IOTe o e liave, Bombay, and
i . s WO . ast Saturday- . ) 1 as well as at bom Ys
one of Wi e witr dlvere 0 Vg 827
, given you the appro
trust they will meet with your approv? o
Delivered in Delivered in
80 FEET SPANS.  verpook Bombay.
: Jate girder d £
Two continuous spans of “'.m“gl;;lwt?rfciﬂgs’ o 391 % 0 372
bridges, with screw-Plle » 18 00 22
. complete to Design 1\0-& -
Spare screw-piles, bracing® G
? 60 FEET SPANS. attice girder
Two continuous spans Of‘vr‘?ughti-;onbracings» Y 4,088 0 0 1,180
Lridges, with serew-pile P 47 00 56
complete to D}fSiS}‘ o O
Spare screw-piles, bracipg® ==
pare screw-piles, 100 FEET SP;%NS. 1 ioo girder
T i sans of Wrought,"ro% acings; %0 <2 10 O 3,464
wo continuous S ile pier, Prace © 3,053 >
bridges, with SFTCW'E’) y 108 0 O 128
Design MO escription and to your satisfaction, or

of

we may be favour

¥ —

prepared i
sent, comp

*

T s

We propose to ¥
counlt)ry,p an 1l bea:hﬂ-e
bolt holes, and t0 turn
pose to make
bar can be P

C

&c- o Of the best d

0
int.
g ation, we shall be gl

ad to furnish it, and trust

Yy
At

further inform
e
Dated 7th Januarys 1§6L~ .
“KEN ’AI;I; BIJOE‘HERS, Westminster,
S. N . ”

m;.MEssfi ‘
. Fro o L HART. ‘- '
ings of bridgos of

To_.COLONEL
¢ to enclose yoil:m han dod o uS, which,

We have the hon(‘;.}lth - e ot

whom the Bombay G°

- ire any
If you shoulgd l‘i‘ilt‘l‘:‘;w - orders.

-
e g
e

30 feet and 60 feet spané,
with the tracings already

ccordance . Tui y
nle%e the number required 1 great all the requirements specified.
pridges wit bbrq which is the strongest iron we have in this
last bars: the inch. We also propose to drill all

ned these
- 0
of 24 tons ccurately fill the holes. We also pro-

‘We hs desig
e h"l.VG useo El&e aVOn. .CO ;
- tensile str? 'nt they may & i i '
equal dimensions, so that each

bolts, so t02 t the spans Of & :
arts b olr_][‘g;;ouprice of these Lridges delivered f. o. b.in this

eare to meet

al ]
all the _seviry gosibmn.

laced 111d vig. i 4 .

would be as Ul er, V1% of two Spans 100 fegt each, £ 8 d )
onsisting dhwings 7 e 3 .

80 ile iers, 8 own o A"

rew-pile P o matenals in superstruc-

of spar
r cent. urgn of screw-pile

ountry
. FOT a bl'id

with s¢

1 for 5 pe

Additiona ‘e col > .
ture, and one SPmeof pwo sbans of 60 feet each, with

For a bridge 2‘}“§é§213?pues ag shown on tracing :
1 t I i . . - -
.1 for 5 per cent: of spare material .]{1 superstruc-
Additiona o] one spare column of screw-piie
ture,‘.dde consisting of two spans of 30 feep each,
For a,'t]i)llt) < pier of ~crew-piles, as shown on tracing ...
e 1 for & Per cent. of spare materials in super-
Add‘ﬁ‘,’ﬂﬁmre, and one spare column of screw-pile
are calculated to be tested to one ton to the foot run of

on these bl'idgfs the foot + o ball
0 ing one ton to the foot rum in ba ast and platform. Wi i
supp oS case be strained more than four tons in cg)mpression, anl(tihﬁvté1 ltsonls? iﬁ

re necessarily very heavy in consequence of the unusual test lgad

190 10 " 0

1,660 0 0

91 0 0

-

554 0 0

3 0 0

the iro wo pridges &
. hese Prids .
tﬁﬁsﬁiﬁinmy test being oneé ton St: the foot run, whilst these are two tons. There is ak
tmne additional 'Welghtdm'cot?l q;uenceiqf having the bars throughout of the same secti 50
which ¥© sonsidered desirable to facilitate, the simplicity of fixing, and b thiny
whit  ary under the circumstances. - o | g we quite think
neces: - . . .
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( 10 ) . uary, 186 inton Stdﬁor
: th Jan xv, Tipton,
.. 'S Dated 9 ELEY CoMPANY,
The specification requires the delivery to be in Bombay, We have made enquiries 3‘: que HORS
the India Store Department, and find the ordinary freight to that port is about 354, pe
ton, but it is sometimes ag much ag

p. PO
. ining
£4 per ton, and as we have no means for ascertaining _

v d for
* From—Ros. Broap, }i;q'l’u‘ {o say that our Pﬂcﬁz n%ug,fu the .
r ‘ P. L. HaR% s e beg 10 Below we & N :
at what seasons the shipments will be made, we think it better to quote prices dehverig To—COLONEL ¢ vesterday’s datgl,la":“es thOm})aor- Bombay i, = « -
. in thig country, We shall be very happy to wait upon you at your own residence, or . ; our favour of ¥ J insurance or Liverpool, € © " Bombay.
see_you here, to give you any explanation you may require, or if you prefer it, at our .- In reply tol)’ded all freight an ery ab London " London oF
work}; at Crumlin which would probably be the best Place ; but if there, we should like to have bridge work inc ut divided for deliv Liverpool. £290
one or two days” notice, so that our Mpr, Howard Kennard may be able to meet you ; 3“2 estimated amounts ¢ bridges ,191.‘1)3 10
as the Blaenavon iron-works, in which we are largely interested, are mear our works, tvlie ans of 30 fee a 907 — 280
should be very pleased if you could Spare a day to see them, and at the same tlmek 7 ‘ lete pier and two 8P ‘ — 630 .
quality of the iron we should employ. In the present unsettled state of the iron mar s“; . One Comly);eerials oes o 550 30
we should be obliged by your settling the question as soon ag possible ; the price is ?h or N . Spare ma of 60 feet bridge 25 cx . 660
4 aton higher than it was three monthg since, and there is every probability of a fur . _ -or and two Spans — B75 200
considerable increase. One complete pier 2,070 2 00
- o Spare materials t bridges .- 5oy !
———— ' P : s Of 100 fee ! . vee . 155 ___2,400
Dated 9th J anuary, 1864, jer and two sparl ° . ____2;" —
s One complete P e =
From—DMEessrs. KENxARD Brorrezs, 7 cstminster, Spare materials -
To—CoLoNEL P. L. Hagr, S o
We have the honour to acknowledge Your esteemed favour of the 8th jnstant. ‘ oo 4’;“
The estimated weight of the 100 feet bridge is ... ... 160 tons R A
Spare materia] we 10, ; ‘ s
Sixty feet bridge ... . 80, = Ce i
Spare material 5 PR : i
Thirty feet bridge ... . 83 4 4 |
pare material 2, n : ! " -
Our price was based upon delivery at oyr shipping ports, Newport and Grangemouth. | : T i
The carriage from thence to London or Liverpool would Lo one pound per ton. . i} o < . |
| MEMO. ) \’
’ : 1 4 '
Freight. ~ Insurance. O]tg,e;eih’?‘g%fs T . *il . ¥ |
i Tons. £ £ £ £ ) ) o -l P
17026855, 207 3650 40s. P cent. 73 g . R |
.8 ., 148 1,751 » 35 4 1 B a
{35 61  _’pgy ,,, 11 2 N :
/ i Estimated delivery ol b
. . at Bombay. . *;:31 *
Freight, &e. - L £ £ S N
100 feet bridge 297 + 73 + g — 878 + 3680 - 4058 - AT
60 148 + 35 4 4 = Jg7 + 1751 = 1938 .
30 ” 61 + 11 + 2 = 74 + 587 = 661 ) - '3 w
Dated 7th January, 1564, ' i

From—Ros. Broap, Esq., p. pro. tag Horsergy Coxpayy, Tipton, Staffordshire, . B ‘
Ta—COLONEL P. L. Hagr, : '
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By-ra,ilw?,y to-day we seng

y you thyee drg
roads in India, ag requested in )

. . . . inary
wings, being esigns for bridges for ordin?

-

d t ;; -
_ your fhvour of the ¢ of t, which we trus 5
will meet y_c;'luz('1 approval, These designs haye been arranged tlc:I Oxglt)eil}:s special requltfeé 4 .
ments specified in your 1nstructions, and are g bl i : times ¢ * o
specified load of one " top per foot, linez;l. : fablo of ¢4rTying more tban four 52 )
Our price for thege bridges, fitteq ‘here ang . king where ! .
hecessary, painting, and delivery to Bombay, winl be al:iﬁi :fir-« Forerection, packing T X ’
| PR A >
i
One complete pier and two spans of 3 feet bridge 220 ;
Spare materialg Lo 10 5 .
0 lete pier and tyo gp, — = :
1€ complete pier and two g ans of GQ f i i
pare materials p - et bridge o 633 :
| 2 |
One complete Pier and two spang of 1 i ;
Spare materials, p ° 00 foet bridge 2’?88 ![ -
T L 2400
Any further explanation you may require We shall be mogt happy to render ‘ 't :
A 3 .
- i * ) i
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| ANE L civil Works
) ] { ' : ’ cOmmunications. )
| . Il P .1“ v, . ) ‘ ‘
i % § : SIMLA, (OcTOBER 17, 1866. . o
i o 4 * ‘ 'Er . . ’.
. 1 s . . N N
. : & ! Descrintion of Girder for' Wrought-iron Bridges best suited for India ?
f i escriplion / UV
] . \ ,% > .ﬁ:'{ p - .
k s ,‘! » Read . & . e .
’ \ T x % L a pap containing Tenders for; and general deseription of, the above Bridges- T
e The annexed papers 2 g
-

-
-

sets of the

E ¢
t ‘ ) .S 5 ‘ ith
k woprve ST nat  the . above papers, Wit
: . + R #” ab )
‘ ) N i ORDER.——Ordel‘ed, t et drawings referred  to, be for-
N \ I 1 ester
\ Y Governments of Mtz:dras, Bengal, North Warded to the LOC&l Governments
) . | Provinces, and Punjab- " mah . . . .
* ) 3 Ohint. Gommissioners of Oudh, British BUr® o q Administrations. marginally
i oot : I anggg;;g};;gygfe;iysm and. Coorg: noted, for information, 11 continua-
I - . ‘s . rabad. : Y ]
’ Lo . o R t Hyderaba d . .
i. V Gg?gﬁrai}ene{al’s Agents, Central Indid 5% fion of Public Works Circular No
) : S . . Rajpootana. ‘ 8641.
%’ . | T - 2 (J}l:;;er:or, Straits Settlements. 41 of 1
i . N . ; . .
s . . . { (S' ned) G H DICKENS, Lieut.‘ OOZ-’ R' -A-’
« o ‘ ig - .
. : Secy. to the Govt. of India.
! ! . . 2
ok ’ N 4 : iy
i | /ZV‘ Lo M{&V:/Z C. E.

. o~ ) . .
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