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munications), to the Secretary to the Government of Mad-ras, Public Works
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DESCRIPTION OF GIRDER FOR®WROUGHT IRON BRIDGES BEST
SUITED FOR INDIA.

Dated 12th January 1864,
From
Coroner P. L. HART, Engineers (Retired List), Bombay.
To :

UNDER - SECRETARY OF STATE FOR IXDIA.

In acknowledging the receipt of the correspondence as per margin, relative to
Luttor from the Under Secretary of State for India, dated 13 the supply of wrought iron bridges

November 1863

re 1 B , s
o, 1775 of 1863, dated 1th September, from the Secretary, UMt ed by the Bombay Government,
Bombny Government, Public Works Department,

e 1 have the honour to report, for the

+  Letter No. 42 of 1863, dated 14th September, (copy of) from the . . ..
Lombay Government, to Her Majesty’s Principal Secretary of State information of Her Mzgesty’s Princi-
for India. - pal Secretary of State for India, that
I addressed a letter with a printed general description of these bridges (acopy of which
is annexed,) to the following principal manufacturers :— .

R. Brotherwood, Railway Works, Chippenham, Wilts.

Harry Grissell, Regent’s Canal Tron Works, City Road.

Cochrane and Co. Woodside Iron Works, near Dudley.

Fairbairn and Co., Manchester. .
. Bray, Waddington and Co., New Dock Works, Leeds.
o Kennard Brothers, Crumlin Works, Monmouthshire.
The Horseley Company, Tipton, Staffordshire. _

4 ' 1 . . .
aud that I subsequently had interviews with either the Principals or their Agents at

.

¢hewr several works and ‘offices. ‘
. 2. The result is, that I now beg to submit tenders numbered from 1 to 7, and
(h';mings and tracings (in a tin case) numbered from 1 to 20, for wrought iron’ bridges
on screw-piles of 100, 69, and 30 feet spans, eacl} tender being for two spans and one
pier complete. - An abstract for easy reference is annexed, showing the cost of the
various 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 is increased ; and as, I am sure, there are few rivers in
Western India which cannot safely be bridged with spans of 60 feet, I would earnestly
recommend the Bombay Government not to exceed that span, except in special cases.

4. The drawings and tenders now submitted will, T trust, enable the Bombay
Government to select any design which they may consider the best adapted ; they areall
very simple, and have been prepzu‘ed in strict conformity with the Government instruc-
tions, which I embodied on the printed description forwarded to the different manufac-
turers. After a very careful consideration of these designs, with due regard to their
cost, T am of opinion that the following will be found best suited to the purpose required :—

1st.—Jor the 100 feet spans, Mr. Brotherwood’s design (plan No. 1,

+ tender No.1,) being & wrought iron lattice girder ; the amount of

‘ estimate for two complete spans and one pier, landed at Bombay,
being . £1,826

ond.— For the 60 feet spans, Mr. Brotherwood's design (plan No. 1,

tender No. 1,) beinga wrought iron lattice girder, precisely similar

to the above ; the amount of estimate for two complete spans, and

one pier, landed at Bommbay, Deing..eeeesssesssssammunesssssessessessees

|
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. " out springs, drawn by either two or four bullocks, caiels, and pack bullocksovey
roads (the natural surface of the country) composed of either deep ruts in
f black alluvial soil or deep sand, which are always excessively heavy for

GENER AL DE& '
3 ALCRIPTION Y yyr v |
OF W ROUGHT 1 RON GIRDER BRIDGES draught. It would be advisable, therefore, if possible, that the weight of no

ON §C ‘ <
. * SCREW pp LES REQUIRED FOR INDIA . single portion of either the screw piles or superstructure should be in excess
Spans. The fullowing e the g o ¢ of what the ordinary carriage of the country can readily convey.
= are the ( . ' ‘
T — . fferent §pans required s— A bullock cart drawn by two bullocks will carry about...... 800 1lbs.
Srax. I v ,o\;\‘““‘““*\‘ Do. drawn by four  do. do. ... 1,200
;r\--lr\)w OF Riveg 10 Roapway, - A camel will carry about v.eeeeeiececricrsenncncicinacnneees. 400 ”
One hundred feey f About th\ir;-\;\ﬁ\“m‘ - A pack bullock do. aeeeessinanensansanenssenensnnses 160
TP Fleet L., ‘
Sixty foet ...,.... . ; » o twenty fo Depth of Piles below the 12. I An estimate (in the lump) of the probable cost of a complete Estimates.
i Thirty foet l TR et bed of the River to be | pier and two spans of each description of bridge is required.
TP ten foe e, takenatiten fiot deep- 2 II. Inthe above estimate should be shown as a separate item, the
Py e . 2. These bridges are . —— , probable cost of the spare screw piles and fittings which may
z;lu(llll:;:gr l’(;:':i:;ﬁng fnzteria]: a;z(l"";:;d sxer such rivers mul. streams, wh?-ele 3 be. regl1i1°ed, in proportion to the above mentioned extent of
arac, t€ 30il, foundine hou aree, muAI where, owing to th%- alluy 1:1 . bmdgmb. y b Dramnge.
J— eXpensive operatioy, 3 y structures in the usual manner, is & VerY I11. Drawm_gs_ to scale shou accompany - eac estimate for each
or Piers, 3. Screw piles fop 1 ‘ description of span on which sh(.)uld be shown——. .
posed to yye cast-irop } Iiucrs .could most ca~ily be ,,m,'m"cd, and it is pro- A side elevation of the twq spans with t.he SCI‘ew-pl%e pier.
m}d be made al)plicahlcmt o pdcs., because they can he :ent out in lengths, : Aplan of the l'ofld“’ﬁ}"’ with the C‘"‘;;’S gl.rders, bracing, &e. .
D with wrought jron piles © any height of bridge, which would not be the ¢ { A transverse section of the‘. screw piie 1[)’131'- coved he £ ]
te. 4. Tt isnot Pl'Op(;;od : . ; A br;leg explanatory description may be entered on the face o
such bridoes ax ... R ouse piles of laroe diarase obably for i each drawing. .
ten op atd ;;;? ;:x! C} l:u!ulred, the olnter (Iilxlx;lé:ei d«i;':l:{ l:;lcsnn(iosl :mt e.}\'Ce“‘ ; Note.—The estimate should inc.lud.e the tota?l cost i.tt which “one screw iéi%ﬁz::&ﬁaﬁ
larger, Iyt on ths : ve nches for the smaller spans, and Iﬁt‘r(-cn inches for the ¢ pile pier and two spans of each description of: bmdge,,kmth ;ﬁe sp?reds:zlrew pice, Tundod 3t
that is abrlutel. Point the advice of t)e nmnuf‘wt‘u‘ will be required: i piles _and fittings, the whole complete as.to tron work, could be landed at
be sufficient]y ¥ necessary jy, that, without | i 1dv. the piles shotlC—T Bombay. . . )
amount of wg strong, nog only to carry the 1,,-522? ;t:]:"l: : .‘i’q:nflenl l.t.élgoim e i 13.—All parts of the Dridges should be d1stmc_tly marked, to facilitate 5%;‘:}?;5:?%1‘31‘,5
$140 ot Serew, 5 ar and tegr, y i T ‘their being put together by the common workpeople of the country. '
oS tttng, 6 A f;:u;ws alfr)ulfl be from twenty-four to thirty inches in Jiameter- ; 14. Doltsto be use.d ; no 1‘-ivets.
there shoy) ] 1,, f; ;;t‘e- Pter should accompany every two spans of bridging 5
et of Bung Vide(!,in the uwnal m‘:u:l;(l:-L serew piles and fittings,  Abutments will be T ;
’ {, e * . {
G o1 8 Thj :: th of roadway should not he less than twenty-two fect clear- : '
of line roa 0,; t‘:chgth of the girders should be equal to one ton per foot Tun { A C ‘
LGimers g at least, foy times :;:n;! lete bridge, the breaking weight being caleulated 8ty | % Ramwway Worgs, CRIPPENHAM,
mlt s, T g, “rth‘?!hirt‘:» ?Hluunt. Lest, and : 11th December 1863.
s o for t}; % ]‘1!',31*?1' Spans M;me( i:l,:{.;?ldlgixlgg airders would perhaps be best T To
sideruble, an?ll'“fiﬂ ]-'fl‘ge,r spans, where the depth of the lattices {mlst be ]C’Of; § Coroner P. L. HART. .
each spag may Lo :(‘)Mf"“}’ must rest on the lpwer booms, two girders on —) tlye i Dean SiR
_three, o even four L.'I“f‘l"m], but for the small thirty feet spans t.hc‘re ll)li;lg“ o i ’ f d you (by book t) drawinas of thle Lattice
‘Course tq obtain t] A h C vividered an advantage ’ the grcut{'f)lgﬁ;firrl;mc of "/ . As req'u csted, Lnow beg 10 dOIm varl ym;x 'e}With te p(f : )f r tl‘ Oobns'tructiox; and
Inety], 0;“(-Uurﬂc Slrﬂquxsxre amount (.t'.strcn;:th .\\'Ith thq 1::: ;)C arranced for, zs P)l‘l.dgCS which 1 manuﬁlCture’ 3.111 I en(-: 0;:3 ];;n rider Jor the cons ‘
. and vuefy wpan a\ ; €rosy airders, !n-d plates, bmcm;._{' &e. ,m‘k; o ; delivery of thetsame free onhbo;r( ‘]s up.n} Lot . }; o a3 hor elevations and plan D
tranar. 4, 0f 1. Ow: WEPIr sonp gut quite vomplete as 10 Lron WOTE: fawhere I have estimated for the 3 pile piersin each c ’ Il PR 'tl 1 o
o Pt DAL 0o bridue Wing to the great ditficulty of transporty m the part of India w ?itg i These piers could of course be guarded, supported, or sdt1.er;)gttlevllle 1dy‘ El{)l; efebﬁ‘;ll ;3’1;
of the brid::,.a,-m Tequired, ot is @ most cmportant poz'nt, that the culllI>()llb’13tl)ll’ﬁ‘1 w 4 riles, walings, b'races, strutsy r&c., a; nillay }>e ~re(~12;1r§w£ inu 1;1;0;13 mid _ I;heyf ot be
possible ;:n ié;:ls. and ﬂ“'i_" supports should be as h;:ht' 81}‘1 mamfgbad th.:xt to have four, five, or even-seven cast pile piers, as p ’ .
the only meqns of(;:' be.ms’l." formed on this point, when 1t is mentione e
iy ansport are hullock carts ot a very ;‘ough construction
N ] '
- N ‘i .
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than half loade].
work, and a]] the o
the export ship)

[ 6 ]

those I have
AVing my best attention.

supplied at prices in proportion to
an order yoy may depend on its |

I am, dear Sir, .

Yours very traly,
. BROTHERWOOD.

) A d
Ratwyy Works, Currrexmay, WILTS,

5th Janwiry 1864
Dear Str,

) }I oW enclose you lettep received
all the bridges I made for
In cach case, in
and prove

: from the Shippin{: Agent in London who shipped
e Ceylon, | have :
Inc uding serew piles and ¢oly,
atisfactory, I helie

v 3 . y ' )Ose
uns, which [ hope will answer your purj
ment Colonies ag well ag

ve Mr Winehlev ix (1. cre 2. e~ ther Goverd-
Ceylon, chley iy the Shipping Agent fo

I'am, dear Sir,

Yours very truly,
I BROTHERWOOD.

Y N Eo C-,
23, Digcmin Laxg, Loxpoy,

4¢th January 1864.
R. BROTHERWOOD, Esq.

Ch ‘.I'I'f”,lam,
Dear Siz,

' T was unable
fnstant on Saturd,
ron-work (lattice
and 3s, pep

.our's of the 1st

to get the reqyipe reply to yOurs >,

Ic . 1; Cuired information jy, time to --rra;"e rate of freight for

g .«Tt ) ut l n()“' bpg t” htutc thﬂt dlc ave .':;Os to 355. [?CI‘ torh

! “. ses, &) from Loudon 1, DBombay 15 fro‘m .t load you could

: T cont. i, . 4 ) 1mencing ° he was more

obtain freight at 30 PR Vel jusy comd pesunting s 5 f the
S. ave topuy 35, in a ship P n the value o ide

rance would ho 40%, per ccut-.dcli‘.crcd alongs!
EXpenses (after the work had beed
ed lg, 1er ton.

lage thepeoy,
» but woulg h
The rate of jusy
ther London
would it exce

I un, dear Sir,

Yours very respectfullys

J. 1L WINCKLEl .

already quoted ; and should I receive

; . -0 spans '
Riven you the total weiwrhts of the two sp

'
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WEIGHTS OF BRIDGES AND SCREW PILES.

tons. cwt. qrs. lbs.

9 100-feet spans including all columns and piles......... 82 18 1 0
9 60-feet ditte ... 46 8 2 7
9 30-feet ditto e 19 3 0 0

Meao.—Taking the weight of these bridge spans and one pier at 83, 461, and
19} 'i‘on; :.md the Dfreight at 35s. per ton, insurance 2 per cent. on the value, and
e;port m;l other charges at 1s. per ton, landed at Bombay, the cost of freight, &e. &c.

of each would be as follows :—-

For the 2 100-feet..cveevernes. cenrerereneerenns ettt aes £:§8
For the 2 60-feet v.coveeveevenennes RETPI PRSI ITTITTE P o
For the 2 30-feet v.eeerereercrnres Creeereeaserseranarens teenrsecuseerinnns

TENDER FOR THE MANUFACTURE AND SUPPLY OF LATTICE'
BRIDGES TO THE BOMBAY GOVERNMENT.

I, Rowraxp Brotuerwoop, of Chippenham, Wilts, Contractor, hereby offer to
1% . . . . . R . 4
b uf"acture and supply wrought iron lattice bridges, with screw pile piers, accor ding
1an . i e
ine drawings, at and for the following prices, viz. :—
to the accompanying drawings,

DRIDGE A with 2 spans of 30 fee.t each in the clear span, andd22 felizt
"o~ clear roadway, constructed with the best wrought iron an work-
manship; also 1 pier consisting of 3 cast columns, 10 incles outside

¢ - ’ . .
diameter, § inch thick, on screw piles, with caps complete as per
elevation A and plan D, faach measuring 20 feet h'o.m :‘.op of C‘Oll'l.nln
to bottom of pile, including sundry extra bolts, pa:mt.mg, marking,
packing and carriage—delivered free on board ship in London for .
‘ e}

the sum of Three Hundred and Eighty-five pounds........ v £385 0 0

BRIDGE B with 2 spans of 60 fect each in the clear span, and 22 feet
clear roadway, constructed with the best wrought iron and WO}‘k-
manship; also 1 pier consisting of 3 cast c?lumns, 12 inches outside
diameter, £ inch thick, on screw piles, W.lth caps complete, as per
elevation B and plan D, each measuring 80 feet from. t“!’ of
column to bottom of pile, including sundry extra bolts, pzun'tm.g,
marking, packing, and carriage, delivered ﬁec on board ship in ]
London for the sum of Eight Hundred and Fifty-eight pounds...... 88 0 0

BRIDGE C with 2 spans of 100 feet each in the clear span, and 22 feet )
clear roadway, constructed with the best wrought iron and work- .
manship; also 1 pier consisting of 3 cast colu.mns, 15 inches out-
side diameter, 1 inch thick on screw piles, with caps complete as
per elevation C and plan D, each measul:ing 40 feet from.top of
column to bottom of pile, including sundry extra bolts, pam.tm.g,
marking, packing, and carriage, delivered free on’board ship in
London for the sum of Sixteen Hundred and Forty-five pounds...1645 0 0
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Column
and cap wit}
. ¢ 1 screw pile att: :
(;nsxde diameter, 3 inchp ﬂ’l_“t“‘fh“dy 90 feet in length, 10 inches
. : ick, includi i ‘ ‘
Col urteen pounds , including fittings for the sum of
‘olumn and ¢ i
¢ ap with scr -
) ‘ screw pile attached 80 feet
out~ide diame FeW rle attac wed 80 feet in leng 93
tamneter, 7 inch - thick, including fitti U\.-:ﬂl, 12 uches
’ g fittings, for the sum of

Twenty-seven pounds
..ndl 27 0 ¢,

Colum
n and cap 1
ap with serew p
outeide di s pile attached ot in leng i
teide diameten, 1 el (i , «.LO feet in length, 15 inches
ick, including fittings for the sum of

Forty-ei 1
ght pounds Ten shilli
~ullmns....................................ench 48 10 0_

.. BROTHERWOOD-

)]

AIL y
waY Works, CHIPPENHAY
11th Deceniber 1843, " ’j

. e \
DecoyTs Cavan Irox WORES,

To Facre Winarr Roap (N), Loxpox,
99nd December 1863-

CorozeL P. L ,
Six, - L. HART, &e. &e. &e.

.

Ina
nswer tO N
. ) our com (U . B
{L;I ward you tracine of th 1:]1.“1“““011 dated 20th November 1863, 1 herewith beg ©
at I s - e ros .
hat I shall be prepared to d f'“]éf*n I should recommend, and I would desire to stat?
, 2 Spans of wx\’rr)un-lu;(f deliver in ship at i anbay the following works:i—
plete so far as the iron w “L“ lattice grirders with the cross wrought 1ron aivders co
arle . rork 13 e . . oer T ¢ &
warked, painted one coat rk is concerned, firted with drilled holes and tarned Dol
cast tron pier with ser at, and pucked, for the sum of £2,210. The ahove sum includes ont
screw pile ) S . \ .
and accurately fitted "'ll?lk shoes, 3 feet diameteT. The piles will be faced in the lathe
kD (L and o3 . *
. 2 Spans of wroyot tl'f"“t"d complete a3 hown upon the tracing. ‘
iron . Ine 1 : . g otrder
ron serew pile pier, wit} ron girders for 60 feet span with cross girders, and 1 cast
as for the 100 foet « ith serews 2 foot diameter ; the general Jetail in all other respect?
2 Spans of spans, for the sum of £1,16V ’
als O “’Tmlfrh . ] .
4 t . h )
ght iron girders for 30 feet span, with er

tron screw pile pi osg girders, and 1 cast
Ner, Wi - .
» with serews 2 feet diameter the general detat

1 inall other respects

as above,
, 10or the s ‘ .
@ Dby o nof £190. For the spre material my price would be, als0 delivere
1 8-fuet
. l)ftiat ldmmet@,. cerew . o )
-I‘(:lco‘ll! 't.--.-.....--'oo-ooo-u-.-.u'oooooo-a-l---
9 r amn for . 7 0 0
1 2feet diame for do., 10 feet long, flanges faced ceveee 1:. 1
1 10 inch meter serew, 2 1o 0
Cy Cﬂhlnn .'.."‘"'-0000---...........-o-o--o--o.. O O
‘ o et ace 9 .
1 Picr complete 1 or do., 10 feet long, flanges faced weeres SO 0
1 picte for 100 fe T 5o
o do. 60 eet Spans.....---............... 450 0 0
}) Licr do .; «o. .. o 0 o
s eomsit main . eroS3 ﬁrdersandbolts, .
. Consists of 2 main givders with the pocensary CrOS ol '
1 any Siry |
Your most respectfuuy,
ISSELL.

HARRY GR

e visirenesesseessensench £13 0o 0

+

ik gy e ¢

s g WPETy T

=

T —
2 TV gt 2T

. [ 9 1 4
' ~ WooDSIDE Irox Womks, YEAR DUDLEY,

" 937d December 1863

'

COLOXEL PHILIR L. HART, .
7, Landsdown Villas, Cheltenham.

DEear SIR

Referring to your letter of the 90th ultimo, we nowv beg to inform you that our
prices for the bridge-work for India therein referred to will be as follows :—
ew pile pier for the bri

ist.—The one sCt
. 9nd.—The whole of the requisite jron-work for
peing 100 feet ¢rom centre of pier to face of

dge, 100 feet span, the sum of..£ 268 10 0
two spans of super-

structure, each span
abutment, the sum of. 2250 0 O
srd.—The one screw pile pier for the bridge, 60 feet span, the sum of.. 14210 0
Ath.—The whole of the requisite iron-work for two spans of super-
structure, each spart being 60 feet from centre of pier to face of
abutment, the st Of cavevannvnes 1,015 0 0
® xih.—The one screw pile pier for the bridge, 30 feet span, the sum of. T 0 0
6th.—The wholeof the requisiteiron work for twospans of thesuper-
structure, each span being 30 feet from centre of pier to face of
abutment, the sum of 330 0 O
7th.— Additional screws, piles, & for the piers at the following prices i—
| prwce 100 FEET SpAX.
015 6

.-..----o-..--o.o..o.»--.

, per foot lineal «.eeeseresresetntt
ron with wrought iron keys oreseesseeeeseach; 1 15. 0

___Wrought jron piles
....each 2 5 0

Coupling boxes of cast 1
Cast iron SCrews  eesssee

llrou'0.00n..tnl-..noal-"".c'Ic.c............

DBrcE 60 FEET SPAN.

<

rerereneees 011

Wroaght iron pﬂes, per foot TEPT ERROR PRI LR S
Cast iron coupling boxes with wrought iron keys vvsesesneeneeseach 1 10

 Clast iron SCTEws eeeessrstt™” vvesmesssnenceach 1150

. Bripge 30 FEET Spax. _
Wrought iron pileg, per foot lineal ....- 0 5 6
h 015 6
.....ot-l-'-l--co..l;.-. ----..eﬂch 1 2 6

Cast iron coupling boxes with wrought iron Keys aereesansepreseess€RO
Cast iron screws . eess==
reneral conformity with the printed conditions attached

_All the work to be madq in g
r, but with such modifications as are suggested by the accompanying trac-

o

--.c.....--on..a-o.-n--.....

o-..-cvt--.--'-.-.....oo-

to your lette

ings and speciﬁcation.
The prices are for the work p

in London or Liverpool. Terms of payment, €33

iver 1n Bombay, but for your guidance we may mention

We cannob undertake to del
that the cost on freight and insurance would be appromimately as follows:—

On items No. 1 and 9 the sum Ofeaeseanovernes £ 300 0 0 1 These amounts will be subject
t_to variation according to the

140 O 0 r ﬁ'n\e of yoar when the work s

anted two coats and delivered free on board-ship
h in full against Bill of Lading. ~

On items No. 3 and 4 © »
On items N’o. 5 and 6 T 50 0 0 )™ ed.
The prices are based on the present value of materials, and are subject to market
variations. : -
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ar.ked Nos. 1, 2, and 3, and they are sent to illustrat?
bridees and piers for the purpose. We are decidedly '
s will be best, and that the roadway should, if possible: t
small viece dc?s: . Thf: r.lecewi.ty for l»reaking up the compressiﬂﬂ
4 preces, and joining it in India with bolts, renders it necessary t

upport, and this will Le e o . !
top as ,shown, il be done very effectually by placing the cros

.The tracings we send are m
our 1fleas a3 to the best kind of
of opinion that wrought iron pile
be carried on the top of the gip
beam into very ¥
give it latera] &
girders over the

If the cross !

girders are pl . ) ‘
danger of the comc placed on the lower member of the truss, there will be 8 ;

sression beam RTIRY .. . . .
longer pieces. I beam “buckling” ut the Joints, unless it can be riveted up I
According to
12 feet in lens
ect in length,
use of rivets,

our('l arrangements no piece will exceed 1,200 Ihs, in weight, and 10 oF
and the whole of the work can be put together in India without it

Trusting : . ) .
l 8 the information Ziven will be satizsfactory, and will lead to business.

We rémain,
Your's faithfully,
for COCHIRANE & Co.,
JOSEPH B. COCIHIRANE.

n Woopsipe Iroxwoks, DupLEy, -

. s 23rd December 1863.
QENERAL DESCRIPTION op WROUGHT IRON GIRDER BRIDGES OXN
SCREW PILES, DESIGNED FOR INDIA.
The Dy

r are
three in num

*
Iileges referred to in this specification and the accompanying tende
Ty Viz s

One 100 TFeet Span, Design No. 1
9
One 60 . . " 2
b One 30 N . ” 3
NN . hi ill be
ESIGN No. 1 shows the bridm ot he centre pier of w hich will b
formed 3, . bridye 100 feet span, t ) £ four
connect {8 solid Wrought iron lniieq 6 inches diamecter, arranged in two grougg ° hes
inected at the tq : N ‘ne cast iron sCrews inches
i P by cast iron cjrcular eaps, and having cast iron ¢
dlﬂmetpr ﬁtt circular caps, o 1 entre by
> Hitted on their low § i will be braced at the ¢
wrought iron clir o er end. Each grouj ) wether by transverse
> P Tings; and the two eroups will be firmly tied toge < coedine
:11111(1 diaconal bracing. The wroueht i:un pliles will be sent out in leflgths n?ut a(hcee:ll fo{;
I fc:et, and cast iron coupling box ith wrought iron key$, will be supp for
JOlntlnr'r thcl . ‘D A\CS’ w1 " 2 . or The cast 1ron SC.I'C &
T engths together in a simple and efficient manncr. = - The  wrought ~ iron
WII be stotted and provided with wrought iron hoops. e e :n 1 faced
oy 3 -1 '
Pl:ls il be aceurately fitted at the ends, and the cast iron caps will be p e The length
?n the whole will be fitted up in the most perfect and substantlal‘mannel'-o feet )
rom the top of the cast iron cap to the point of the screw ;s estimated at 3 .ee(.r o
v Th’e Superstructure will consist of two wrought iron girders, on the ftf'lanoul b
di AITEN s patent principle, fixed 12 feet apart on the piles, and connected at mte.r\ﬂ y lj;
14> M . v,
'gonal bracing as shown. On the top of the girders there will be placed at mter?a

L]

el v

o et e~ o

_— -

ey

azealtey,

[ 11 ]

; roadway girders, 22 feet 6 inches long, on which the
of abo.ut : f:eetbG mlca}:zi.t rm%:fiifzrh:;oiron Za%lirng st,andards will be provided to the end
planking will ‘edI:ar and three suitable wrought iron railing bars will extend the whole
of each cross gzae (;n eachside. The cross girders will be firmly attached to the compres-
le':ngth of the flllﬁein ain trusses, and will thereby give them lateral support, which will be
sion beam ¢ ccount of the compression beams having to be jointed m so many places
e e fearriace. 'The holes for the piers in the main trusses w1.]l be accurately
for convenience of o zompression beams planed, and the bolt holes drilled. The cross
b.o I:;d’ th,?u'] O}itz::an«ed with a joint at the centre. Suitable bed plates and rollers will
girders w g
be provided for ﬂ;esilc))::;ntehf ::;?ds;e 60 feet span, which will be precisely sin.lilar in

) I::Esuz: glz.one o ibed. ‘The piles willbe 5 inches diameter, and their total
character

length is estimated at 23 feet.

Desicy No. 3 showsthe bridge 30 feet span, which will also be somewhat similar in

i i i is estimated at 18 feet.
i i 31 inches diameter, and their length is es f
character ; t.he pﬂeinwlljli Ezmélete as far as the iron work is concerned, and 1}oop iron
'1;116 brfﬁgss ‘:)rovided for the planking, and the necessary bolts for securing them
tonguing will be

to the girders £ the work will be of 2 thorough substantial charact.er, fitted m the
The whole o and carefully marked to facilitate the final erection. It will be
most accurate manner; India without the use of rivets.

it can all be put together in I : : |
arran'i‘gﬁd s0 tll{lit;ilﬁ :zceive tvfo coa’; of oil paint, be packed as required for shipment,
e WOor

and delivered F. 0. B. in London or Liverpool.

!
IDGES ON SCREW PILES, &c. RI;IQUIRED

'IRON GIRDER BR
’\VRQUGHT: ! - FOR INDIA.

1

MANCH}:STER, December 24, 1863.

To .
Cor. P. L. HART, R.E,,

Cheltenham.

S1R, ,

9 5 d 1 i der date 20th ul imO, we have
In (:()nf() m.t W.1 h our letter and mstructlons un t
Tmi 1

handing wing designs for common rf)ad bridges. of
now the pleasure of da??o f:et spans, constructed on principles that, whilst possessing
100 feet, 60 feet, a1 d properties of ordinary well-made lattice girders, yet. enables
all th%.s ”e“gﬂ:gf t%zousuil tz)p‘ and bottom plates, and thus simplify the putting these
us to dispense with the ,
girders together in 311:11;1 ocommend the kind of girder in question, Whic:h, although
We o .conﬁ o t})x,ers heretofore constructed, yet differs in possessing all "chg
apparently similar to f’ ed the  Warren Girder,” like those used on many ?f the Indian
lightness of Whai.; 18 ‘5611.1‘1c Zsadvantages, the security of the 1atter depending upon the
Railways, but ‘Y‘thou:hla: is kt o say, the fracture of a single pin would endanger‘the
wholo as an ety st in ours there would be a temporary local \V(?akness or dls.turb-
whole stracture, W - to the bridge as a whole ; and this is an important ’.Pomt.
ance, but no rea! dz.mgel' be favourabl; received, and the execution of these bridges be
Should our :jslglg;tlismake special arrangements with our makers for the suPply of
eﬁtrus::ilf?a: ;{’ind of iron that we shall use, and shall prepare rollers for producing the

exact sections of iron required.

you drawings sho

£ otm ameab o 4. A
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P N T



RS

Poas

AT NS ey .

et

L3

,,,,,

[ 12

.( Y - W . ' s s
our 1tes we have borne in mind the
e Spreuonaly Lefip,. You, numely
I7 >y 11 e H : ‘ o

o par 1e bw]gcs bcmg constructed with tQ!w
o o e €Ot of reacrectioy, will Le pe
! 13 L;')untry and subsequent tp ‘

act of theip hei Ivi 1

eme divide
r J4 ded inta Pareels meler wyerain. weizl i .

i hat we shall erect 2ll of ther i Li mand scennin g
that e: . - a¢m m this country, ¢ aseertal ’ b
: t C‘?Ch .],”(]ge e 1 gl s et and  ascertain by actual loadiv

¢ Mantained, &, ¢}, e
‘L C M AT eYS M
¢ uuc’x}mndmg Part of anothep brid
. l.hut the state of the iron lig

I'ls i 1 ‘

) ™6 I its price, consequent on ..
t[.re>0nt stite of the Libour marke
on, th: - 3 "

» tat any subsequent ise in

whilst on the other hand any fi
OHI_V Obje'ct is ve

In 1 i
. frammg Our estim
desire tg I'lace ¢

1 fowest possible numher of dets
‘ tfccd o a minimun, whilet the freight i
absfer 1o Indiy wiil by Kept ans

t. cmn‘r'xcls Us to quality these estimates witly the condt
't}l.e price of the raw materials must be added theret®
til i price will he cheerfilly deducted by us, as off
€5 against a loss we cannot otherwise anticipate.

Arranzement will 1, i
1€ desirns poé o ~ Wil be readily conceded,
UNINS referred o, have b ’

tukin
ihine the latter at one ton Ler fiag
We i S
Powld have ofeon o
details eqn | S Youmop
5 ¢an be i hereatter
. XY .
r .“ € ANCK ¢stim gt
O C1ve x-
SVe You good g4pd

i e W protect oursely
MK the justiee of this

. . . 3
¢ cluborate drawings had time permitted, but ¢

andg . M . { 1 .
R }’ ¢ l_‘!Ser} ouofour readiness to use every possible endeavo!t
SUEstntio] bridoes,

We have the honour to remain,

C A ¥
ot Nir,

Yourobeliont Servants,
FAIRBAIRN & Co.
H.W. HHARMAN.

"y ESTIMATE FOR INDLA BRIDGES.
Mo Fa;
S rarrbaien e 1
o i n & Co., Engmc‘cfs’ Manchester, are prepared to undertake the
r ork of o) i |

e Liwrwnl (Im wixl\ of the several bridges as per annexed statement, cdeli
e i Liveriau, alongide 4 My, packed, painted, and marked in every way ready
’ y at the llowine amy 't’ ’

o OIS e |

»

100 I'eeT Spraw.

Coxst of . .

» d complcte ic 230
v . Pr and two & s ol ¢ ‘ ' 2
Cog ot pier oy 0 spuns of 1OV feet (‘a(!} teeceenseetrt 250

(wo: ! J e, .'...."..........IOICOOOOQ“.OOIOOIl.l""l..I.l.'l.l.
- stt: ot 8pare parts of picr "
-0st at which ace ) B TP
Complete niop . ‘ |
spare parts of » . Prcte Prer and two “is ol 100 feet calc)'h, d“"th
: of 1ier o STH 3 . . )
vered at Bom? , ;\‘f“d spare bolts for pirders, could be 01(11-
{ ny, tak : .
e T ¥, ta ing ﬁtb‘-{ht at 32« 6d. to 39s. per ton, an .
dir > Msurance at 4¢),, per (_(.Ilt 3,9 ’

. . . &
following, and which ™

low as possible, from b

At oty o wt perfect unif'urmity of manufhetn®,
sy Tiven &1y anv e . . . . ¢
B pan any part of one bridge will, it required, t

tufacture of this vountry at the present times and
mmense and inereasines demand for jt, and the *

We :

en ealeulated to sustain four times the rolling l(md‘.

" spans will be required. If only one o

[ 13 ]

60 FEeT Spav.
ier 2 ach .ovcveveiennennnian. £1,396
Cost of a complete pier and 2 spans of 60 feet eac ,135

Cost of pier onlyf...... 3
Jost of spare Parts of PIET weeevriivesrennmmasecnertineneaiminnn, ‘
ggbz :t “lrhich}; complete pierand 2 spans of 60 feet each, with spare

Sl ¢ A

»arts of pier and spare bolts for girders, could be del‘ivered. at
i)ombqy taking freight at 32s. 6d. to 35s. per ton, and including
Y,

1,617
insurance at 40s. per CeNt...oceemseereeemcarensarneenes. ,
30 Feer Spaw.
59
Cost of a complete picr and 2 spans of 30 feet each ‘ £083
Cost of pier onlyf o
are DArts of PIET «veereececscecccnarrenees ,' ‘
Cost Otf \svli:chzl . omplelse pier and 2 spans of 30 feet each, v~.1th spare
 Cost f pier and spare bolts for girders, could be del.wered at
parts o Plelv, » freicht at 82s. 6d. to 35s. per ton, and insurance ]
Bombay, taking frei3 : 585

408, DL CENE. «orvrrhesssreransssrnsssnsmannasnsaee: . "
ot : o based on the assumption that many bridges of these several

-o gmounts ar . . .
The above am: f each is ordered, we do not bind ourselves to

these estimates. . FAIRBAIRN & Co,
H. W. HARMAN.
- - b Lot T,
‘ New’ Dock Worgs, LEEDps,

2nd January 1864.
Cotozer P. L. ITART.

DeAr SIR, ) . . .
rices of the wroughtiron bridges, the designs and de-

to hand you p K )
i tB elZ“(:f‘ ‘;e hll)fﬁ the writei' delivered to you last Saturday. We have, in accordance
scription /

1 ost, given you the approximate cost delivered at Liverpool, as well as
ith your request, , S0 A OV

“tltB O}mbmy nd trusi they will meet “.nth your approval.

a Y

30 FEET SPANS.
oughtiron plate girder

Delivered in  Liverpoot Delivered in Bombay.

1 gy
Tw nuous spans of w ‘
Two continuous Sf e pier. bracing, &c. complete
bridzes, with screw pile pier, a,
fed

- verevaeeeeens £327 0 0 £372 0

to Design No. 1. eteses st £018 - ;2 g :

Spare screw piles, bracings, & erenenninerenenenenaes
60 FreT Sraxs.

Two continuous spans of wrought iron lattice girder

bridges, with screw pile bracings, pier,&c. complete

=3 aQ .

to Design No. 2. weeereresnncrmsossasnnnennisnneenns. 1,038 0- 0 1,1550 .O 0

SI)&I‘G Screw Pil.es, bracings, &c. 8000 tOOPN SLILLINRLEVNOROSTS 47 0 0 06 0 O
. 4
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\Aw 3: 100 F .
14 ) 1 » . EE _\ ..
i Two continuous spans of T AN,
i bl‘idﬁ‘eq, \Vith s Co Y rUH:ht in’" l'l“ice M Detrered 11 Liverjool. poiivend 10 pe
‘ it SCTreW 1, . : ek
i to Desion N crew pile pier, tracings, & Firder ’
. qp,n_e h l.g"l ;\0. 3, coseen =y \\('. ('t ’“ll’l(‘te
T opare screw piles, traei
T b r; P SteBssenserrrN RS : - R
o The y tracmrs, &e, L., o 5,03 10 0o 3,464 0
3% ion 1e “orkmﬂnship and materiy] 108 0 o j2s 0
oo \ ® v { ‘T o
L ) Of of whom the Bombav ; 113 to be of the best deseripti i
G If you should renu; 4y Government may appoint pion, and to yonr =%
Lot tl‘u;t W q””'e any f . g § noint.
Pl ve may be fav Y turther i rl . .
i ¥ be favored with vour opd x ormation, we shall be glad to furnish it. a
S Y TN, ' ;
LI 2
B
";': . > . ..
o %; We are, dear S”.’ ;
B )
i Yours very respectfully,
";:rz LR A ’ - . .
. DRAY ’ W .\I)I)IL\(}'I ON & Co.,

Per Wu. KELSLY.

LoeIT e AT
—n aeAgea

; LUAJ Y ! I (¥ 2 7 } 4
] L 2'5 102,71 )
‘li(. [ C‘]“.Itb ] ‘1)",

bemak A aw ey -

g ¢ 98, GreaT GE Q .
i AT George STREET, WestMINSTER, S, W
e . : R B .y
Covro
: NeL P L I1A e Losnox, 7 c
LU Xpox, Tth -y 1864-
- ART, &e. &e. Lo, ) January 18
i ) Chelteninm,
. L4

We hav
pmp,u‘:] }}.n e the honour
Lrepa “tmaccordance
€ady sent, com

ith e

. plete 11 the specification handed to us, which, with the
We have degier 1€ Number required

fied. We 1, sizned these by ’

in this Coupéﬂpoﬁe to use i
* n Y . -

dril ¥y and will Lear .

‘ als*()l[?lll)b()]t holes, and t(l:t(:llra t(}m“h‘ strain of 21 tons to the inch.

N ' ) I)Ose t() mak n t)ﬁ })Olts. SO th'lt Ny & W

o .that ach ap ake ]l the sever they may accurately

3 n this country

b ke e —emahawm

[P,

Wi
uld Le as under, viz:
Y T '

. ' { .
For o bridge conciut; .
£ : Ssting of tw . .
\ Addiplerh‘, as shown 01: lfm o spans of 100 fect cach, with gerew pile
M L33 ] .
a4 th)“alfOr 5(‘@1“: (;f ld‘\u‘gs svssnssasenvs eoncesnot lo--ooo.a.....;.o....£3,49() O
e . SE .y
. colmnn of g ' Spare material in superstructure andonespare '
i3 ' Ft‘)l'a brid SCrew I’lle . y 10
2 o I g(‘, c()n.\iStinﬂ' \,f “sssssssnsrene o.-a-.-n--.....u.....-.---noo-ooo- ]9()
! Ad ].hcre“' piles ay ‘ho? two spans of GO feet ench, with one pier of
e Additional f, SOWD on tryeing 6
, mal for 5 per cent of&rd(,m,: 1,660 0
! Spare colu Lo Olepare material in superstructure and one
e Forabridee I 6 serew pite 91 O
3.: = C()ll},isti]n- . 0'.00010.n..-oaon-.o'c‘ct.-o.oo---.o.o.ono.c.
. serew piles, ay ]L'l’ of two spans of 30 feet cach, with one pier of
E . Additional for 5 { SHOWIL Gl tFRCING 4ueressnrenseseessnsenrensesssnssss 55¢ 0
: T cent. ¢ ACINZ weverere cerrunes
: one spare coly of spare material in superstructure and
1 mn of screw pile cou... 33 0

to enclos \
056 V- e - s o ,
€ YOIl tracings of bridges of 50 foet and GO feet spand
tracing’

2 X:;If-‘:": Wi;!l great care to meet all the requirements speci”
ot cold blast bars, which is the strongest iron we have
We also propose t0
f11 the holes. We
a1 be placed in o al Pﬂf'f'ﬁ UH‘U",‘%"MW the spans of equal dimensions, =0
iy position. The price of these bridaes delivered £ 0. b.

0

P AR

At

iy et s A B

twégmw‘smiw 3
A vv‘z\F‘.,
b -

fessa?
2

[ 15 ]

o be tested toone ton to the foot Tun of
mn.. With this load

in ballast and platfor _ .
and five tons1n

four tons in compression;
consequence of the unusual test load,

The strains on these bridges are calculated t
on to the foot run

live load, and supposing one t

the iron would in no case be strained more than

tension. These bridges are necessarily very heavyin :
; e . . ere is also

the ordinary test being one ton to the foot TuD, whilst these are tW0 tor;sth T;;HI; o ion

some additional weight in consequence of having the bars throughout of the S35 =, " ., . ok
° fixing, and we quite thy

which you considered desirable to facilitate the simplicity of

necessary under the circumstances. o
ificati 1 i i qve made en uiries &
The specification requires the delivery tobe1n Dombay. e hav q

. : + is about 39s. PEY
the India Store Department, and find the ordinary freight to that port :f(?roascertah}i)ng
ton, but it is sometimes as much as £4 per ton, and as we have 0o mean:
at what scasons the shipments will be made, we

think it better
in this country. We chall be very happy to wait upon you at y

may require, of if you prefer 1t

sce you here to give you any explanation you ot ere. wes
works at Crumlin, which would probably be the best place, butift me,bl o et you; an
so that our Mr. Howard Kennard may be able to ‘
ur works, we

argely :nterested, are neal 0
and at the s2

should be very pleased if you could spare & day to see thenn, £ tho iron arket,
quality of the iron we should employ. In the present unsettled Stifte 0 . e X

we should be obliged by your settling the question 33 soon a3 ssible T
£4 aton higher than it was three months since, and there 13 every pro
ther considerable increase.

one or two days’ notice,
as the Dlacnavon iron works, in which we are 1

1] .
We have the honouf tobe,

Your's faithfullys
KENNARD pROS.,
S W B JIAN XS
a’ R C i
A INSTER, S W
36, GREAT GEORGE STBEETs W ESTMINSTER, S ,
Loxpos, 9t January 1864
Coroxer HART, &e. &c.
Cleltenham.
Sig, -

' : he Sth instant-
Wehave the honour to acknowledge your esteemed favor of t -
The estimated weight of the 100 feet pridge 18 i '
SP’“’em‘ltcrml 0
SLXt}Y feet bri(lge-o-'........-.oo-n-o-ocoou..oco. ---n-----t.;.... ..'.-.'.'.'.'.' 5 "
Sphematerml - "
Thirty feet bridge ; ’
Spare material

....'lﬁ'l..IOOIDIOOQ . - T aIldGranden’louth.
. Our price was based upon deliveryat our shlpl[nt;gu[ﬁr{)sé I\O E;vngll o ton?
L u ;

The carriage from thence to London or LY erpoo o

We have the honout to be, I

| Your's faithfullys -
KENNARD BROS.,
por M. G \WESLEY.
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MEMO.
Freight, Insnranee,
Tons. £, s d L. £ s.d
lél:"at 33, ‘29'{: 0 0 HAR 40s Weent. 75 0 0
n._) " 1%-‘3 0 0 1,751 " 3 0 o
35 61 0 @ 587 ., 11 o o
4 . . at [f-rm’ldy.
- Freight, &e. L. £ £
100 feet bridge 297 + 73 4+ § = 373 + 3680
G0 do, M8 + 35 + 4 = 1x7 + 1701 =
‘ 30 do. 5L + 11 + 2 = 74 4+ 587 =

/

Tirtoxy, STAFFORDSUIRE,

DEear Sir,

) .
» - 4 v M
. By railwgy to day we send you three drawines, beine do
ordinary roads in India, as sted i th Cof X
y ron 4, a8 requested in your favor of the 20th of N
we trust will meet your approval,

i . These designs have been ar
e, special requirements specified in venr ] i
. ) ] l nts speerhied ip ve . e of i
‘i‘ D e : 1%‘_?‘: M your instructions, and are apable of carryine wore
Vv T o omemncited specified 3eal U5 aur oy per oot lineal alul
R e - N . e =t AR TR
Our price for these bridges, fitted here and o1

) e 1 . arked for re-c
necessary, painting, and delivery to Bombay, will be as under

One complete pier and two spans of 30 feet bridge
Spare materials '

$eessacvenreres
252080 tangg,

MRS AR S L L e L LR L L
P

.

One complete pier and two spans of 60 feet bridge ...............
Spare materials 4

One complete pier and two spans of 100 feet Lridee
~ M "
Spare materials ..eeeeeienrnniiniainnn. .,
Any further explanation you may require we sh
e .
Remaining, dear Sir,
Your's respectfully,
. :

L. Pro. The Horscley Com‘pany, )

ROB. BROAD.
CoLoxer P. L. HART,

Cheltenham.

Other charge 1s, per Ter

Fetrmated Julivery

4058
1433
I

Tth .Iammry 18614,

ans for bridges fof
ovember last, which
ranged o et the (

LR

rection, packing where
oy

£220
10

£630
30

—

ereernennes £2,300

100

—£2.400

all be most happy to render.

Dear Sin,

W S e A 3, T

e

e L

TipTON,

g date, WO
favor of ycsterdn} s date
ur L

) i anc
In reply to 39 + Jut and Insur

. ‘.-;15....c0
Spare materid

say
beg to Sy B
~ )

e Ch:.ll'geb to

) Your's rcSPethuu) !
p. Pro.
» o
“3,.(&‘7"‘?‘%
[._,.u{.xRT- -
oro¥EL L’ ot

STAFFORDSIIEE:

that our pric
ombay-

a9t January 1864.

es quoted for
Below we hand
r Bombay i

iver )001, 0
", 4 don Or Ll‘ EII
. . Wl frer Calivery at Lon
1n‘1d;: e work mcludcd * nts dir\,'ided for delivery London of Bombay.
you the eotimated amot Liverpoo
£220
. 2 £197 10
5 tv brld(res YR A
: 1 qr]l(l t\vo QI)Q‘AQ Of 30 fbe ?..-otn"" 10 007 — 230
2 Cr. ....o-t--‘""“ — O
One complete P! . "
T P R LA 550 . 0
Spare materials- qdaes coeeee 3
[ 1 two spﬂﬂs of 60 feet bric i_.""'.. 25 575 I 660
One complete pier an - ;—0_7_6 9,300
Spare materialseseess ¢ 100 fect hidaes.-. o5 100 0
wo Spans © 2l
ote pier and ® 2,155 ‘
One compict® EURRRTTIE L

The Horseley Company’s

ROB. BROAD:
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