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%virils, îvlîcî imported by the malnufactîîrers of skates, for tise
1!xellusively in' the muatinîfact tre tiiereof iii tlicir own factorics.

Steel, tînder oîîe-lalf inch in diaiciter, or initi1er onciIaîl
inclh square, wlîeî iiiiporttcl by the mianufactîtrers of cutlery, or
of kîiobs, or of locks. for uise cxeltisivcly ii tie mtaînufacture o1
such articles iii tîteir own factories.

t Steel ni nîîiiiber twclvc gatigc and tliinner, but flot tlîiiiier
tItan inhiier thirty gauige. foxr th ic aifacture of .bucklc
clasps, bed fasts. furr;tturc casters, and ice cr-cejîers, Mihen iiii-
ported by the iiîiif actu cers of sut articles, for lise excltisivcly
iii the mxanuîfacture tiherenf in their own factories.

Steel o! iiimxhier twcîîty-four anid seî'eiten gauige, in slicets
sixty-thrcc juches long, and fronît cigliteii inches to thiirty-two
itncites %vide, .vlivii iiported by the inaraîfacturers o! tubuilir
bow sockets for lise iii the manutifactutre o! such articles iii tlîeir
owui factories.

Steel for the manufacture of bicycle chain, ivlieti inîporicd
hy the Matnfact lire rs of bicycle chajin for lise iii the înaîiîifac-
titre thereof iii tîxeir owil factories.

Steel for the manuifact tre of files, auigers, auger bits, lizîm-
mlers, axes, hantciets, scythes, reapixg: hooks, hîocs, hîaid-rakcs,
liay-rakcs, liay or straw knives, ivindinilis anid agricîiltural or
linrvesting forks wvîeit iiînported by the ma-ýnufacitturers of sticl
or any of sucli articles for lise excltîsîvely iii tic îniuactîire
tîtereof iii thecir own factories.

Stecl spriîtgs for tic inîmfact tire o! stîrgical trîsses, velicîi
iipîortcd by the îtxinufacturcrs for lise excîtisivcly ii the miainti-
facture thereof in tlîcir owîî factorics.

Fit spriiig steel, steel billets and steel i-%Ie bars, îvhen unl-
îiorted by manufacturcrs of carrnge springs anîd carrnage axles
for lise exclusivcly i tîte iatîîfacture of sprngs and aNzles for
carriagcs or veliicles otîter titan railway or tramway, ii tlîeir
owîi factorics.

Spiral spriîîg steel for spiral sprngs for railways, whlen iii-
portcd by tlîc nia titifiat ecrs o! railway spriiigs for lise ex-
clisiî'cly iii the maiîîifacîîire o! railway spiral spriiîgs ii tlicir
owvil factories.

Steel strip anîd flat steel wirc Mieii iîported iîîto Canada by
iiîanti!actîîrers of buickhori aîîd plaini strip) feciig, for tise iii the
mianuîfactuire of sîmlih articles iii tlîcir owiî factories; and barbed
fetîciîîg wire of iron or steel after Jai;uary ist, 1898.

Ga-lvaîiiized iron or steel %vire itimiber uitie, twelî'c, anid
ilmirteen gauige, afler Janîiary ist, 189S.

Stereotypcs, clectrotypes anid ccfltiloids of tiewvspiaper col-
lutins i any langtiage othter tuit Frenchliaîd Etîglisli, aiid of
books, aîîd bases and matrices anîd copper sliells for tic saine,
ivlîctlter coîuposed wvholly or iii part o! iietal or cellîîloid.

Stirgical and dental instrumenîts (liot being furititure) and
stirgical necedles, after Janîiary ist, i898.

Taggiîîg met, plain, japanned, or coated, iii colis, flot
oî'cr one and a lia! inclh in widtlî, whlen im-ported by mtitn-
factîtrers of slîoe and corset laces for use iii tîteir factories.

Titi, iii blocks, pigs, bars anîd slîects, titi plates, titi crystails,
titi strip %vaste, aud tini foul, tea lead.

Tuîbes, rollcdl mron fot welded or joiîied, uîider ýîîc aiîd otie-
lialf inîch iii <ianieter, angle irouî, ninîi and ten gauge, tiot over
oiiC and oîîe-lîalf inchi %vide, iroît tuibiîîg lacquered or brass
covcred, flot over oiîe anîd oîîe-lalf inclh in diamecter, al] of
wliicli arc 10 bceu cît 10 Ingtlîs for the mxantufacture o! bcd-
steads, anîd to bc tîsed for no otîter purpose, aîîd brass trim-
mnîgs for bedste.ads, ien imported by or for mnitifactuirers of
mron or brass bcdsteaids to bc îused for sucît purposes only Iin
thecir oîvn factories, u-ntil sticl tinte as any of the said articles
arc mnanufactured in Canada.

\Vire, crucible cast steel.
NWire, rigging for ship and v'essels.
\Vire, o! brass, zirc, mroi or steel, screwed or tîvisted, or

flattcnced or corrstgatcd, for uise iii connection ivitît nailiîig
mîachîincs for the manufacture of boots and slîoes, wlieu ini-
ported by maîtîfactîrers o! boots and sîtocs, to be îised for
stucl pîîrposcs only in thecir own factories.ESteel %vire, Blessemîer soit drawni spring, o! nuilibers teux,
twelve and tlmirtecîx gauige, rcspectivcly, and homlo steel spriiîg
wire o! uxurimibers elcveit aîîd twclvc gaîlge, respectivcly, Miîen
iniported by maniafacturers o! ivire matresses, to bc îîsed iii
tlîeir oîvn factories in tîte manuf!acture o! stîcl articles.

Ycllow nict.il, iii bolts, bars and for shicatiîg.
Zinc spelter aîîd zinîc iii blocks, pigs, sîteets anîd plates

seamlcss draîvn tubing.

THE NIAGARA ARClI BRIDGE.

Tite Niagara River is nowv spatined by threc bridges, cadi o! wvlic!t
ivas at h ime îor its erection a landnîark in the engineering îîorld, flot
only by reason o! ils vasi proportions, but on accoutit o! those natural
featutes wlîich malte the Niagara Gorge one of the world's woiiders.
These bridges represent distinct types of strututre, tlie suspension, the
cantilever, and tîte arch. The construction of an arch of sucli prop5r.
tions nevdr wvas attemptecl before.

l'le bridge whiicli tîte arcit lias rcplaced was completed Iin 185
the first train passing over it on 'Mardi 8th o! that year. Seven years
were consumeci in its construction. The original bridge liad vooden
trIasses sîîspended on stone towers. in t88o tîte suspended structure
-wasctîanged t0 steel. and in 1886 tht stoîte towers were replaced by
towers o! steel. bath changes being made withotit any cessation o! train
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traffic. The bridge liad a span Of 821 feet front centre to centre of the
towers. and tvas suspended on four wire cables log inches in diameter.
which carried a single track railway above and a carrnage way un the
lower deck. The engineer wlo designed and superintended the changes
in the bridge ivas L.. L. B3uck, of New York, who also prepared the
plans for the new structure.

The new arcli bias a spant o! 55o feet between the end piers, and a
trussed span at each end x 1 feet long connects the archw~ith the bluff
The total length of the bridge with ils approaches is 1,100 feet, and
the centre o! the arch 220 feet above the %valtr. The steel ribs or
main arches are four feet deep and îhree feet ivide.

The bridge bas two floors. On ihe upper floor there are two rail-
tvay tracks, and on the lower fluor a central carriageway, a double
trolley track and sidcwalks on eacb side. The width oni top is 3o feet.
The lowver 110oor i5 57 fcet %vide. The arcli will suîpport on each upper
track nt the saine lime twu loconiotives o! the heaviest kind, followed
b>' trains weighing 3.0 pounds to the square foot o! bridge, and in
addition a load O! 3.000 per square foot on the tower iloor. *Seven
million pounds o! steel have been used in the building o! Ibis tvonder-
fui arch.

'On the United States side o! the river lthe bed plates o! the arch
test on masonry built on the limestone rock, but on the Canadian side
il was found necessary to build a foundation of concrete on îvhich the
mnasonry rests. The abutments are built about bal! wvay up lthe slope
on cacit side. The stone for the abutment on the Canadian side tvas
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brought front the Qucenston quarnies. The bridge end of the shore
spant is hinged 10 the arch, and the shxore end rests on expansion rollers
on hcavy masonry abutments. During construction the arch ivas sup.
porîcd as il was built out by a chain o! vast strength made fast to a
huge anchor stînk in solid masofir>.

Tite test o! the bridge was made jUly 291h, and R. S. Buck, the
engineer in charge, said that - the test tvas very satisfactory in cvcry
respect. The weight which was placed on the bridge was about 2,600
tons, and is in cxcess of!any that lthe bridge will be required 10 stand.
The deflection wvas about au inch, w.hich shows that the bridge is ont
of tht strongest of is kind ever constructed. The test was in every
wv.y satistactor>' 10 the bridge companles, the engineers, the Grand
Trunk Railîvay, and lthe Pennsylvania Steel Company." This ivas
cndorsed by L. L. Buck, tht designing and chie! engineer. Anxong
lte officiais present aI te test wcrc : joseph Hobson, Montreal. chie!


