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mneasures. The larger trepan (Fig. 2) is of the sanie
construction as the sînaller one, but the blade is deeper
towards the centre. The central part is toothless, and
a U-shaped guide wvhich fits the smnaller hiole, is fastencd
to it. This tool often wveighs as niuch as 15 tons. It
may cut thc shait to its full width, or it may be followed
by another siimilar reaier. The broken niaterial, mnost
of wvhich is quite fine, is hoisted froin the smiallcr izole iii
a sludger (Fig. 3 and 4). The operations of drilling
and widening the liole take plare alternately, the tub
ing bt-ing sirnultanceously lowered by a separate engine.

A record of the prelirninar> slîaft 4.5 feet in diamie
ter, showed for 508 feet an a% erage pro ýress Off 3.3 feet
Per 24 l'Ours ; 51 per cent. of the tinie wvas spent in
drilling, ig per cent. in raising and lowvering the tools,
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2, per cent. in dredging, and i0 per cent. in repairs and
dela s. Widening the shaftto4fead tkigta

depth Of 460 fect took ten rnonths , rearning 46 per
cent. of the tinie ; altcring and operating the tools, etc.,
14 per cent. ; dredging 22 per cent. ; repairs and deinys
iS per cent. A tall derrick is necessary at the surface
for loivering the tubing, anà froin wvhicb extra Iengthis
of rods miay be attachied as required. Three skilled
laborers and six ordinary hands arc employcd about
the works. The cost of installation of maJ.iines, too!s,
etc-, ail of which are p,)rtable, :, L.irn $13,ooo to
$20.000.

he tubing c.onsists of Iton shceting, bujît on in (j
fect sections with leaded joints, suspended b> ruds
tFig. S., The fl.inges corlie un the inbidL. of the
tubing b!i, leaving a p.-rfe..tly smiith exteior. Thec
joints are bolted together. An exanîple of tubing is
one 1.2 feet 7 incheb intcrnal diameter, 28o feet high,
one inch thc.k- at the top, ii iach at the bultom, and
weighing 400 tons. The bet-tiuns %,ere 5 feet high;
the flanges 3ý inches wide, 2 inches thick, having leaden
wedges betwecn thern 41, inches wide and J inch thick,
and 2o boits -3 16th inch diameter. At the bottoni of
the iron c3 linder are the bMore mcntioned appliances
for controlling the linking o! the tubin, and hiernieti-
cally sealing the bottom. The latter is a nmoss box, az,
and the forni consists in a false bottoni, f, which is
attched to, the tubing, with the lower section of
which it forms a diving sill that floats the whole
system. The greatcr the head of the wvater coming
from the strata, the more complete is the balance
and the gicatcr the relief of the rods dId, whiLh support
the tubing. The safety pipe g is an equilibrium
column, operatcd froni above by cocks and plugs,
which regulate the spccd o! the sinking. If the cocks
are opencd and water alloved to escape, sinkîng pro-
ceeds ra-pidly,.and ivhcn closcd the mass of iron is upheld
by the pressure of the wvatcr onf. Whlen the plugs are
opencd, 'watcr is discharged into the tubing, thus wveight-
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ing it, and at the same tinue relieving the pressure belowv.
By tiiese means a complete control of the lowvering o!
the tubing is maintained. The Iower flange of the bot-
toin section bb turns outwvard, and forms an annular
piston to a lowver section <za, wvhose upper flange turns
inward and lower one outwvard. I3etween thiese flanges
is packed mnoss, in the annular space between the rock
and the nioss box.

Wheri the wvater-bearing strata has been traversed,
a scat having becn scraped for the nxoss box, the pipe g
is opened at the surface and the entirc wveight allowed
to falI on bb. The rods ss slhde in their bearings.
The rnss is pressed to a compact hard miass, forming a
perfectly %water-tight joint.

Thiere is now a certain amount of wvater in the
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shaft which may bc ppxmped. Often, iiowever, a cern-
ent backing is first inserted by means of a closed spoon,
holding a barrel or so o! cernent and curved to fit the
annular space. Three sets of six mnen do this work,
burying 400 cubic feet per dav, at a cost of about forty
cents per square foot area of liiiing. Subsequently a
solid founidation of wvrought iron curbing is built on a
sto.xt ledge to receive the weiglit of the iron mass.
Where this method o! sinking has been employed, it
has ncver yet met wvith failure, and it is considered
surprîsing that Ainerican e,,gineers, usually s0 pro-
gressive, have flot adopted it in cases where attenîpts
to sink b> other means hi..ve proved futile. Objecion
to it are that the diamieter o! the shaft is liniited to 14
fect or thereabouts, and also that there is no means of
knowing when the vvatery straturn has been sunk
tlîrough, except by preliminary geological observation.
A short wbile ago a pair o! shafts wvere sunk in Sain-
lund, Prussia, for amber, bv a viL iation o! this metho)d,
thruugh 14i; feet uf c.lay and, sand. The drill tuols,
%weighing 1,700 lbs., cut a 4 foot 6 inch space. No
moss wvas necessary, as the ground wvas not wet. Four
feet lengths of tubing wvcre forced down by jack screws.
The total weigh.t o! tubing 1-vas 45 tons, and the cost
$17-500.

BURLINGTON CHIANNEL SWING BRIDGE.

Burlington channel, or canal, is simply a cutting
tlîroug-h a piece o! lowv land, about 700 feet %vide, first
formed as a sand-bar, which separates Lake Ontario
fromn a large sheet of decp water called Burlington Bay.
It cnables vessels to reach the city o! Hamilton and
the Desjardins Canal, the latter being a private work
and leading to the town of Dundas. The canal is pro.
tec.ted on both sides with crili.work cxtcnding out into
the 1 ake at or.e end and into the I3urlington Bay at the
other.

After the cutting %vas made in .1825, a ferry was
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