
NORTHERN JMESSE G'E1

THE GREATEST BRIDGE IN TH
WORLD.

The Forth Bridge, which is at presen
being constructed at Queensferry, bids fair
whien completed, to be one of the wonder
of the world. It will be of speciail interes
to Canadians, as we have two bridges buil
on the same primciple iere ; the new rail
way bridge across the Niagara river, matn
the new Lacluine bridge, one span of wlhich
that over the steamtboat channel, is also oi
the cantilever principle. Alrcady, say
Alexander Small, in an account of it ii a
Englisi paper, it lias attracted thousand
of visitors, not only froin all parts of th
United Kingdom, but also front foreign
countries. Queensferry is a small town on
the Firth of Forth, nine miles west 'fron
Edinburgh.

In bridging the Forth, the problemu to be
faced by the engineers was te devise a
structure te cross thatimmense distance o
one and a half miles witit only one support
viz., that afforded by the island of Inch-
garvie.- Of course, in the siallow wate,
piers could be built in the ordinary way ;
but for a space of 1,700 feet or so, on either
side of the island, the channel was too deop
to allow of this being done. In addition
te this, the bridge roquired to bo of such a
leigltt as to permit of the umrestricted pas-
sage underneath of vessels of all classes.

To Mr.-now Sir John-Fowler was al-
lotted the task of furnisiing the design.

The bridge, as now being erected, is
2,700 yards in length ; that is, rather more
than one mile and a half. At eacli side of
the Forth the bridge is carried out-until
deep water is reacied-on a series of piers
built of solid nasonry, faced ivith blocks
of Aberdeen granite. Over the deep
channel, the bridge extends»in two ialf-
arches cf 650 feet each, and two great
arches, of 1,700 feet caci. To sustain these
great arches, three gigantic towers of steel
are erected, resting on granite piers em-
bedded in the solid rock. Tieso piers are
340 feet in Ieight, above high water mark ;
andthearchesare 150feethigh inthe centre,
and are formed on what is called the "ecanti-
lever" principle. A 'cantilever" simply
means a bracket ; and a cantilever bridge
is formed by two brackets united by a cen-
tral beant.

In forming.tho two large spans of 1,700
feet, it will be noticed that the brackets do
not mneet, but are joined by a groat central
girder, which is about 500 feet in
length. This pier is 150 foet above high
water. Further, it will be observed that

thrce towers exactly balances the mass on
the other side, and thus perfect equilibi.ium
lias been maintained. So successful have
been the operatioishithcito, thatalthough
30,000 tons of steel have been erected, not
a single plate or bar lias been lost or in-
jured during,even thevery wildest gales.

The steel plates requi.ed for the con-
struction of the iassivo tubes a.one would,
if placed endc to end, reach a distance of
42 miles. Some faint idea may be thus
gathered of the amount of steel required
in the work. The steel lias been supplied,
for the nost part, by the Steel Comnpaîny of
Scotland ; but, vith the exception of the
rolling of the plates, every part of the worc
lias been done on the spot. This has noces-
sitated the erection. of extensive work-shopi
and offices ; and these, together with the
houses required fqr tho acconmodation of
the great army of workncn, contractors
and engineers and thoir staff, havo trans-
formed the little town of Queensforry into
a hive of industry. The worshops are
capable of turning out 1,500 tons of fin-
ishied Ilgirder--wvork cory mnthd. More
than half a million lias been spent on build-
ings, railvays, steanboats, and other

plant." In a largo slhed tho lesigns of
ach section of the bridge are drawn in full

size, with clhalk, on the wooden floor. In
the carpenter's slop wooden models of

eeypar't of the structure aro framcd. In
the vaist smiis' shops, whiero furnaces
blazo and steaiimnunrs miake a fearful
din, all sorts of nmainehums nay be seen at
work. Here plates of steel are being bent
by hydraulic pressure to the proper radius
there their edges are beinmg planed or eut
by knives that go through the solid steel as
if it were cheeso. In another piace ]mfif-
lions of rivets are being made or millions
of rivet-holes drilled-the latter by a

3i special hydraulie rivetter, devised by "Mr.
IF NPIER. •Arroi, 

which can do the work of 200 men.
Inl a yard outside the workshops, the vari-

E arms project from the tops as well as from practically huge diving-bells. Iron cais- ous plates are put toerother, so that every
the bases of the towers. These arms sus- sons, seventy feet in diamenter, were con- taon maybe seen t p1 p rt are
pend the lower brackets and central gird- structed on shore and floated out. The t nnmbered, and t n apart, and
ors, and tend to strengthen and stiffen the bottoms of these caissons were set up seven stacked t h floane dt structur.

' whole structure. Each of the three great fet above the lower cdgo, and this underecte i tho pern
8 ~Frein three te four theusand mnl ara

towers consists of four gigantic hollow spacc-70 foot in diameter and saven feet F oa hlrge ofour o f th ss cen re
t tubes of ste'el, twelve feet in diameter ai high-'was filled with compressed air, and generally mployed on the works. There

the bottom, and tapering towards the top. formed the chamuber in which the work- or gte social wolfarn and moral ions
c The brackets and suspending arms are con- mon carried on their labors. The upper ment cf tho wlforke, including au Acci-

strýucted of similar tibes. The lpart of the and birrger chamber of the caisson was dent fur, the wo on ed Scieties, a
biridge which carries the railway is made of weighted with nmany thousands of tons of Forth F ridgô Institut , ith Rceading,

s steel girders ; and all the various parts arc stones, etc., and thus the huge structure Rooms, etc., a Christian Asso-
n united to each other, to the others parts of sank into the required position as the ciation, a Gospel Teimperance Meeting a
s the bridge, and te the ground, by such an workmen proceeded with the foundation. Literary Society, Savings Ban, and draw-
e iamumrable quantity of struts and tics, Whero the botton was comiposed of imud' ine S classes.lattic.bracimg and anchoring chains, for the mud was diluted with water sent cown cUfrs eu

the purpose of giving strength and statbility il, a stï•eam through the caisson, and blown denstuny a gefata hver aci-
at evry point, that the bridge, as now be. out by the pressure of the air; where it the progss of the worls. The greatermg erected, presents to the oye of the or- Was lird and rocky, it was eut or blasted. th es have ctnly bue to
dinary spectator a mass of details whose Wlien the proper depth was reached, the number of these line cerainly been due t
complexity is utterly bowildering. wholo of the caisson was filled with con- th.carelessness of the workmen. Others,

A popular idea of tLe pri ciplo ou wlili crote; and on the solid, compact mass, the again, have been duc to the fatal curse of

f e popudar i osre prici oobtwicl inmasoniry of the pier was reared. The inteiperance ; and the engincer records
tthe bridge is fonstructe ,ma b omd woring-chamber cf the caisson as iihtei wiith much sorroir that a iconsed houise,

in a very strikmg way, from what has b yec i a which liolds out its evil allureinents in the
termed by Mr. Benjamin Baker, . E ly olectricity, ad supplied witl fresE. a.' vicinity, lias been the cause of ruin to not
(Sir John Fowler's able coadjutor), a " - y a pumpmg-ongme. a few cf tho workmen. C1oar heads anmd
ing model," and which he thus describes :- But the erection of the superstructure steady hands aire ieeded for all kintds of
''Two men sit on chairs a little apart, with wras of course the greatest achievement. successful vork, but are imperatively
their arms extended and supported by sticks The projecting arms of the cantilevers had iiecessary vwhen the workinmn are carrying
grasped in their hands, and butting against to be built out over the deep channel, ivith- on their liizardouîs operations at the giddy
the chairs. These represent the towers out any possible support fromt scaffolding or ieiglt of 150 or 200 feot above thLe sea, an0
and double cantilevers, the sticks being the temnporary staging. To one who lias mire taken up and down in iron cages, dang-
under members and the arns the upper- watched the progress of the bridge Ihitherto, ling in the air front wiro ropes.
memobers. The central beai or girder is it soemis as if the lige arms lad just slowly Mr. Arrol, the woriig-partner of thé
represented by a short stick, slung front grown out te îmeet each other. This has contractors' fir/iis a splendid specimen of.
the itear iands of the two meon. In the been achieved by miaking each bit of the a self-made Scotcmlman. Many ingenious
actual structure the men must bo imaginted bridge, as it was built, serve as the scaf- labor-saving appliences lave been devised
to be 340 feet htigl-the ieigit of the folding for the niext bit. The work, too, and constructed by him. Latoly lie wams
golden cross on St. Paul's Catiedral ; the lias been carried on in such a way that, presented by lis wiorkiien-wholook upon
chairs to bu placed a third of a mile apart ; throughout its whole course, tLio mass of iiu as a friend as well as a miamster-witlh
the pull on each arm beig 4,000 tons ; steel crected on one side of each of the lis bust in imarble-
the thrust on encli stick, 6,000 tonms; and
the veight on the legs of eaîci chair 25,000
tons.

Each tower is founded upon four columnts Re
of solid masonry, brouglt up to high wter
minark, and restimg upon the solid rock -
or boulder clay. The foundation of the
Fife Tower was laid in the usual way, *
with the aid of a coffer-dam, which is
siniply a vast tub or casing of wooden
piles, from the centre of which the water
is pumped out, so as to leave a dcear space
for working. Diamnond drills and otmer
iîgenious machines were employed in eut-
ting away the rock.

But aL the Garvie and Queensferry
Towers the water was too deep to allow of
this mnethod being followed, and the foun-
dations were laid by means of what ere vInw ob THIE BRIDGE FRoM THE EAST.
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