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THE GREAT NORTHERN RAILWAY.- BniDGES 
OVER THE RIVER AIRE. 

THE milway at the bridge over tho diversion of the Airo 
is upon a gradient of 1 in 100, and is sl}own on the plan, 
Fig. 2, t o be on a curve of twenty-five chains radius. Owing 
to the axes of the girders, piers, and abutments, being 
inclined at different angles of skew, the 
spans of the four main girders a.t·e unequal, 
measuring respectively !)2ft., 100ft., 101ft., 
and 110ft. between centre of bearings. They 
<~.re divided into panel lengths of lOft., as 
in the elevation in Fig. 1, and nro all 15ft. 
Gin. in depth at the centre. Similarly to 
the Rwing bridge, which we illustrated in our 
last week's issue, tho one under notice is 
approached by a sma.ll two-span viaduct at 
one end, nnd by an embankment at the other, 
so that it will be unnecessa.ry to give, so 
far as tho non-metallic part of the structure 
is concerned, other detn,ils than those in 
F igs. 3 to 6, which represent a transverse 
section at L L, and sections through the 
abutments n.nd wingwn.lls nt E E, N N , and 
DD. 

A general elevation, Fig. 7, of one of tho 
four main girders, nn.mely, that having tho 
maximum span of 110ft., will be sufficient 
to demonstrate the genera,] principles of the 
design, which in many of its detn.ils bas n 
good deal in common with the other bridges 
already described and illustrated in our pre­
vious articles, so that it would be met·c 
recapitulation to agn.in introduce them. 
The upper and lower booms are of tho 
tt·ough section, 2ft. Gin. in width over t he 
horizontal plates, and 2ft. in depth n,long 
the vertical side plates. All the Yertical 
members of the wob, which n.re undet· com-
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pression, are built up of bars and angle 
steels, and the diagonal tension member;; 
consist of plain flat bars, increasing in their 
scantlings from the centre t o tho ends of 
the truss . The total weight of the main 
girder itself is a little over 63 tons. 

The cross girders, shown in elevn,­
tion, and cross section, in Figs. 8 and 
!), have a uniform depth of 3ft ., a,ncl 
are riveted at their extremities to tho 
vertical members of the web of the 
main girders. On the upper flange of the cross girders is 
placed the pressed steel trougbing, Sin. deep, and ~in. in 
thickne~~. which forms the platform o1· flooring. At the 
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event of a possible derailment. This bridge, similnrly t o 
that over the rivet· Airo, is supported on hinged bearings, 
which are bolted down to the bed-plates on the abutments at 
the lower end of the gradient, and carried on rollers at t he 
upper ends. The total quantity of wrought steel required 
for this structure amounted to 412 tons. Throughout the 
whole lin:> the fbors of the bridges aro covered with Cliff's 
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patent n.sphnlt, and where there are more than ono span, 
gutterings and down-pipes are supplied for drainage par­
poses. The whole of t he steel work on the railway was 
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plan is introduced into om illustrations in order to clearly 
show the junction of the new branch line with the main 
tracks of the Great Northem Railway. 

In the Hunslet district one of the principal mechanical 
requirements is that of large crane power , and in order to 
meet it, one worked by hydr:tulic power is in course of con­
struction in the goods yard by Tannctt, Walker, and Co., 
Ltd. , of Leeds. This firm bas supplied all the hydraulic 
machinery and appliances, which is capable of lifting forty 
tons to a height of 30ft. above rail level at the end of a. jib, 
having a radius of 20ft. If it is necessary to lift a load c f only 
ten tons, the radius may be increased to a maximum of 50ft., 
so as to enable the cra.ne to command any part of the loading 
or unloading area. Upon the high loading wharf there is alFo 
a crane adapted for raising loads of ten tons each, with a jib 
radius of 17ft. It is furni shed with a, double power to allow it to 
deal with light loads, with a conespondingeconomy of water. 
I n addition to a small five-ton machi ne, with a sweep of 25ft., 
there a re thirty hydraulic capstans placed in convenient 
positions. The hydraulic working pressure is 750 lb. per 
square inch, which is furnished from the engine-bouse, where 
there are fixed a pair of Lancashire boilers, each 28ft. long 
and 7ft. in diameter, with a working pressure of 120 lb. per 
square inch. There are besides two pairs of hydraulic pump­
ing engines, of the direct-acting compound type, with surface 
condensers, and having cylinders with a stroke of 21iu., and 
diameters of the respective dimensions of l4in. and 24in. 
The accumulator is 15in. in diameter, with a stt·oke of 17ft. 
Si.x double track coal hoppers, and cattle pens and stabling 
for over thirty horses, at·e on t he premises. Denison and 
Son, of L eeds, supplied the truck and cart weigbbridgeR, and 
the station buildings, near t he entrance to which the general 
offices have been erected, were constructed by Kell Bros., of 
Leeds, from the designs of l\Ir. J. B. Fraser. 

The goods yard and all the buildings arc lighted by 
electricity supplied from t he L eeds Corporation installation. 
The pressure of 2000 volts is transformed down to 500 
volts before it arrives at the principal switchboard. From 
that poin t the cunent passes by a col:lple of concentric 
armoured ruain cables through the entire length of the 
yard. In case of accidents, the cables have been so propor­
tioned that each is ca.pable of conveying the whole of the 
current. Except where the cables pass under the rail !<, lhey 
are laid in timber casings, but when in that position they are 
protected by cast iron pipes. Both cables a re divided into 
seclions of about 250 yards each, and the ends of every two 
consecutive sections a.re connected inside a seclion box by a 
link. The anangement is such t hat, in the event of the 
breakdown of one section, it can be disconnected from the 
circuit, and as both cables can be joined at the ends of the 
yard where they meet, the light can be maintained, with the 
except ion of that part of it supplied from the damaged Rection. 
As it is of eRpecial impor tance that the I igh t in tbc good,; yard 
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BRIDGE NEAR HUNSLET 

junction o{ the cross and main girder,, strong raised ledges, execute? by the Cle\'eland Bridg~ and ~ngineering Company, ani warehouses should never l:e expcsed to the risk of becom. 
or fenders, built up of plates and angle steels, are provided. of Darlmgton, and the manner m wh1cb their contrnct bas ing extinguished, it can be supplied separately from eith<r 
These are carried up to the level of the upper surface of the been so successfully pel'formed, iR another tribute to their c:tble. There are in all sixty arc l:unps, which are made "ith 
rails, and are intended to protect the main girders in the nlready well-known reputation. The small accompanying d-;uble sets of carbons M'ailnble for continuous lighting durillg 
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thirty-two hom s, and they nrc enclosed in lantcms of 
m_uro~cso glass of high dillu!tive power. Each lamp is fitted 
\nth tts own transformer, which converts tho ten sion of 500 
t o 38 ,·olts, and i-. contro lled by a double-pole switch placed 
on the primary side of the tran sforme r. In the yard there 
arc forty-four nrc. lamps which nrc supported on cast iron 
col~mn~ at an al.tttudo of 21ft. about the ground, and spaced 
at dts tunces vary mg from 120ft . to 200ft., according to require­
~nents. Tho tr~msformcn; a rc very easy of access, as each with 
tt - accompanytng switch is placed inside the base of the 
columns. Ther_o ~re fourtee~t arc lal?ps in tho goods ware­
hou se , and a pa tr m the ongme and m tho boiler-house all 
SlWlg from tho ~oof. In tho office~, in_ tho upper floor o£

1 

tho 
wa!ehou~o, and 111 tho btnbl~s, the hghtmg ill e ffected by met~us 
of m eandesecnt lamps 100 m number, rmd vary ing from 8 to 
3:l eundlc-powcr. Thet>e lamps nro furnished with the 
ncco~sary eunont through six tran sformers , which ch.~nge the 
tens ton of 500 to 100 volts . Crompton and Co. were tho con­
trac tors fo r tho olcctl'ic lighting inst1~llation. Some parts of 
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CONTRACT OPEN. 

INDIAN l:iTA'fE RAILWAY •. 

T J::NDERS aro invited by the North-Western Railway fo r 
the supply nnd delivery of the following permanent way 
material :- 2712 ton s of new s tandard 75 lb. s teel rails, with 
4in. foot , in lengths of 30ft., with proper proportion of 27ft. 
and 24ft., for twenty-three miles ; 123 tons of steel fish -plates, 
for new standt~rd 75 lb. f.I. rails , with 4in. foot, fo r tweuty­
thrt:o miles, the weight of ono pair of fish-plates t o be 32 lb. 
The rails tu·e t o be mndo from a mixture of bes t English o r 
Spanish hematite pig iron and charcoal spiegeleisen. The 
fish -J?lates are to be made of tho same, and the steel cast 
into mgots of not less than lOin. square at the base. The 
ingots for fish -plates o.ro to be honted and cogged down into 
blooms not exceeding 6in. square , or 36in. of cross section. 
The blooms o.ro to be again heated and ro lled off into bars of 
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cquidi~tant from ill> cud, aud a wc}ght of 28 t.ou~ will be 
suspended ft·om tho centre of the ra1l. The deflcc~•on must 
no t exceed ~ in . afte r the weight has been on the ratl half a n 
hour. ~o pot·manent bOt mus t appear upon tho removal of 
the lo<\d. Secondly, the same rail will be supported as before, 
and t\ cast iron m onkey, weighing one ton, will be allowed 
t o fall freely upon lhe centre of the rail from a height of 20ft. 
Tho rail mus t bear two such blows without showing the least 
s ign of frac ture. The permanent set caused by the first blow 
mus t no t exceed 2~in . Tho to tal deflection of the rail , 
m easured on the dis tance between the centre of the bearings , 
afte r tho second blow has been given , must not exceed 5in. 
Thirdly, the rail is then to be broken through by further 
blows, when it must sh ow a perfectly SOWld and homo­
geneous frac ture. 

The steel fo r fish-plates mus t stand a torsional s train of 
n ot less than 28 tons, or more than 32 tons per square inch, 
and must give an elongation of not less than 23 per cent. in a 
length of lOin. 

At Centre of Soys 
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tho yard :we illuminated by gas lamps containing Bray's 
burners of SO and 100 candle-power, and incandescent gas 
burner at"e also used in the buildings . 

Tho contme t fo r the works on this branch line was accorded 
t.o 1\lr. I. F. Firbank in the m onth of N ovember, 1806. B y 
the exet·cise of g roat ene rgy a nd pc;orseveran ce on the part of 
a ll concerned in the execution of the h easy and important 
engineering works, tho new route was opened befo re the 
expiration of tho contrac t time, although some few minor 
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tlet.a ib l->I.Ootl OYct· for fiual comple tion. The whole of the 
works wore laid out nud executed from tho designs and under 
t ho supe l'iutondonco of 1\lr. W. B. 1\Iycrs-Beswick, l\1. los t . 
<.:. K , as enginee r-in-chief. It is to this gentleman that our 
t. ha nks and acknowledgmen ts arc due fot· his courtesy in 
allowing us t ho usc of his n du:\ble plan s, section s and working 
drawings, which we have published fo r the information and 
benefit o f our readers. 

THE SIE GE OF LADYSMITH. 

'l'HE special correspondent of the Timu Lntely in Ladysmith has 
sent home some interesting statistical informntion respecting the 
tege, of which the following i8 no abstract :- When the siege 

commenced on November 2nd, the e ffective streng th of the garri­
son Wt\S sn officers nod 12,9"M men. There were 20 officers and 
:lt9 men sick and wounded. The horses numbered 5309, the mules 
-1539, the oxen 1701, the n ttendnnts 2-!12. There were 55 ~uns 
and 1 mu.chine guns. During tho siego 1 officers were ktlled 
and 193 men, 70 officers and 539 men \\ Ore wounded, and 10 men 
were missing. Of tho wounded 8 office rs nod 51 men died, and 12 
o fficers, 529 men, and 2'l followers died of disease. It is instructive 
to note that tho only losses duo to casua l bombardment were one 
o fficer nod 33 men killed , 25 officers nnd 207 moo wounded-of whom 
two offi cers and 16 men died- nnd three men missing. '!'be total 
nclmis:~ions to hospitnl during tho siege were 10,688. Disease, 
ehiefly enteric and dysentery, commenced to assume serious pro­
l'ortions towards tho ond of Decom ber, and attained its greatest 
height a t tho end of J anuary. 'l'he death-rate increased at the 
end of December, tmd from tho second week of J anuary averaged 
over eight dcnths por diom. 'I'ho effective strength a t the termi· 
nntion of tho siogo, March 1st , was returned at 403 officers and 
Hiol men, but a signiticant note is added, " These a re the only 
t ·-oups fi t to do oven a two miles march. " '!'bore were at that date 
1 j 4 offi cers and 2624 men in hospital. The horses had dwindled 
to 2907, the mules to 3713, and tho oxen to 252. 

As indicating the intcn ity of tho enemy's shell fire, the Timfll 
correspondent sends n chart of a space nbeut 250 yards by 200, the 
<·cntro of which was the residence of Mr. T. F. Ca rter. In the 
space arc included tho church and the bouse occupied by the arch· 
dca<.-on. 'I'hirty-cight shells from Gin. guns fell into this a rea. of 
"hicb thirty- three camo from tho Bulwnna battery, the remainder 
froru Pepworth Hill, Gun Hill, and Lombard's Kop. 

'J'hc statistics relative to the expenditure of ammunition by the 
hcs tcged nre remarkable a.s showm~ tbnt, although at the end of 
February the rut. val guns were runrung !!hort, the field artillery and 
infMtry were ampl,Y supplierl. There were on band on Novem­
\/Cr 2nd the folloWl~ rounds :-4 •7in. naval, 556 ; 12-pounder 
naval, 1036; 6 ·3 howttzcr, 7 ; 15-pounder, 11,437; 9-pounder, 
20 ; 2 ·?lin., 2.117 ; l\Iaxim-Nordenfelt, 1 9; Hotchkiss, 1567 ; 
· :.103in., 6,678,716 ; nod pistol, 9 ,149. During the siege the 4·7in. 
~:uns fired G14 round!!, lonving only 42 on hand ; the navall2-
pounders 78 1, leaving n ha lo. nco of 78-J ; tho ti · 3in. howitzers 3705, 
leaving 776 unexpended. On March 2nd there were still 7732 
rounds in hand for tho 15-pounders, 183 for tho 9-pounders, 2316 
for the 2·6in., H1 rounds .Maxim-Nordenfelt, 1487 Hotchkiss, 
5,~65,316 rounds · 303, thoJ' istol ammunition remnining a t tho same 
fi !{uro ns on November 2n , though doubtless a cer tain number of 
rouocls'pre,iously issued was expended in tho sortie::;. 

BRIDGE NEAR HUNSLET - CROSS GIRDER 

the section shown ; thoy arc then to have at least Ht. of c rop 
taken ofT at each oncl to ensure soundness, and whilst 
these bars arc still hot they must be sawn off into 
fisb -plat~s of the required length. The pla.tes, whils t 
hot, a re then to be pWlched with four boles, the punch­
ing of all the h oles in each pla te being don e nt one 
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SECTION OF RAIL AND FISH PLATE 

s troke of the machine. All fish-plates must be pWlchod a t 
the firs t h eat while red h ot . N o re-hea ting of the fish-plates 
will be allowed ; any that are not so punched a t the firs t 
heat may be drilled . 

E very cas t of steel from which the rails arc to be manu­
fac tured mus t be nnalysecl by tho contract or fo r carbon and 
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pbosphon u;. Tho quantity of carbon mus t n ot be less than 
·3 por cont., o t· moro than ·45 per cent.; the quantity of 
silicon must not be m oro than ·06 per cent.; the quantity of 
phosphorus and a rsenic together must not be more than 
·06 per cont.; and sulphur mus t not be more tba.n ·06 per 
cont. 

Tho rails will bo tt·cttlod as follows :-First, <L ra il 30ft. long 
will bo placed in iron bearings 8ft. Gin. apart in the clear, and 

The accompany ing eng raving illubtrates the bolts for the 
permanent wn.y. 

StuL FUit bolt lf'tiA SpeciAl .Nut lOr. Hew Stando.rd · 75 lJJs 
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Tenders are to be delh·crcd before 2 p.m. on Tuesday 
1st 1\Iny, 1900, t.o the Director-General of Stores, India-office, 
Whitehall. 

Tar. 'fnAMW.\Y · AND LIOHT R.\ILW.\\'S A s ·ocw.TJUN.-The in­
nugurnl dinner of this newly-formed society w3S held on Wednes­
dt\y ni~ht nt tho llotol Cecil, nod WO.'I attended by a large number 
of gentlemen. 'ir Chnrles Hivel'l! Wilson, the president, occupied 
the chai~, and amongst ~thers present were Lord Vnux of Harrow­
den, MOJOr-Goneml C. E. Webber, Col. G. F. 0. Boughey, Dr. S. 
P. 'rhontpi<On, and Messrs. A. P. Trotter, L. A. Atherley Jones, 
M.P. ; J. H. Balfour .Browne, Q.C. ; W. M. Acworth, Sydney :Morse, 
E. G11rcko, . 'ellon, Geo. Richard:soo, &c. 'I'be toast of the Houses 
of l'nrliument was given by lllr. Balfour Browne, who remarked 
that the tramway and rnilwt\Y indlliltry did not derive many henefil:! 
from Pnrliamont. Mr. L. A. Atherley Jones replied. Tho President, 
in J.?t·oposing tho toast of the tramway aud light railway indu:~try , 
ro\'tCwcd nt somo considerable length the history of street railways 
nnd lrnmwnys, and explained the objects of the As3ociation, but 
owing to tho :;ca ts reserved for the Press being so far distant from 
tho chair, our representative was unable to hear the remarks. Dr. 
H. P. Thompson replied for the industry, and s poke with somo 
warmth against tho nttc10pts which " petty local authorities " arc 
making to bnmpcr tho ~t interests of the industry. 

THE 't:.wl'J.L's BOII.En TltULS.- The torpedo gunboat Soogull, 
which is the only ship in the service fitted with the Niclausse wat(lr­
tube boiler, hM, snyll tho Timr1, concluded a series of nine trials, 
each of approximately 1000 miles. At the four early trials the 
I.U.P. ranged from 1354 to 13il, nod the speed varied from 13 to 
1 :1· 6 knoll'. Tho nox t trial gave o. speed of 14 · 48 knots, with 
Hill I.H.P., but on the followint{ trial, with nn additional 
~0 l.H.P., the speed went up to 14 ·6. The next trial was carried 
out in very bad weather, nod had to be abandoned when only 

55 miles ho.d bcon run, hut with 179 I.H.P. the eagull averaged 
15· 2 knots. '1'be next run was in such fine weather that tho ship 
wRs ablo to complete the 1000 miles, nod then with two additional 
J.H.P. her speed improved 0 ·2. At the final trial, with 
194i l. H.P., tho speed was 16 ·07 knots. Throughout tho trials 
only four of tho stx boilers were in use, and ns the engines aro 
capable of 3000 1.11.1'., tho actual power at the time of the last 
trial was, for tho number of boilers in use, nineteen-twentieth:~ 
of the maximum. Tbe moximum coal consumption for the entire 
seriea of trials works out a.t 1· 9lb. per unit of ~wer per hour for 
the main engines, a.nd 2lb. for n.ll purposes. " hen the trials wore 
t•C61111 tho lnntorno, or end of tho t.uT1e, wM screwed on, lmt now 
tbc tuho and lmttornc furnt ono solid tlmwu )'ieee. which tho Tint~3 
l!t.utes fueilito.tes tho substitution of tube<, 
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