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source from 'which a supply of lean 'water could be
obtained. It was resolved to reaeh those depth8
by a tunnel under the bed of the lakte, tapping its
bottoin at a distance of two miles front hE shore.
Survevs of the iake-bed by means of an auger in-
closed in atube, revealed the favorable circumstance
of a continuons underlying stratum of bard bine
dlay. The contract for the bold undertaking was
,iwarded in October, 1863, to, James Gowan and
James J. Liai), of Hlarrisburgh, Pa., at the sum of
$3 15,139. Tbey bave aiready expended more than
double this amount, mainly in consequerice of the
enhanced prices of labor and materials; and it la
cxpccted that, with ail changes, improvements and
flnishing touches, the water-works will nlot be com-
piet(d fur lese than $1,000,000. The contractors
have as yct rcceived ne relief; but their splendid
success warrants the expectation that the city of
Chicago wili nlot suifer thei to go either unrepaid
or unrewarded.

Work was begun at both extremites-the shore
end and the laite end-of the tunnel. At the latter
point the great engineering diffculty and triumph
occurred. Thte violent stornis on the lakes, it was
thought by eminent engineers, would mtake it im-
possible te fix a permanent structure in the waters.
A huge woaden crib, or coifer dam, vas bult, like
a 8hip, on the shore, launched, and stowed to its
location. It was 40 feet deep, five-sided, 290 feet
in circumference, and over 90 feet in diameter.
lis angles were armored witb iran two and % haîf
inches thick. It had titres distinct wails or alieils.
one within another, cach coàstructed of twelve-
inch square tumber, caulked water-tight like aship,
and ail titree braoed and girded together in cvery
direction, with irons and tumbers, ta the utmost
possible pitch, of mechanical strength. The cen-
trai area, or weil, incloscd by the inner wail, was
oniy twenty-five feet in diarneter; ieaving spaces
about fifteen feet vide between the sheIla. Within
these spaces wcre constructed fiftccn catiked and
water-tight campartmcnts, which, were filled with
clean rubble staDie, aftcr the crib vas placed in
position. By this means theccrib was sunk to the
bottom, where it was firmly rnoorcd by cables
reaching ini evcry direction tqa huge screws forced
ten feet inta the bcd cf the lake. The water in
wbich it was sunk was 35 feet deep, leaving five
feet of the structure ahove the surface. This was
in June 1865. The crib had cost $100,000; con-
suming 618,62.5 feet of tumber, 65 tons of iron, and
400 bales of oakum.

The next business vas te sink a watcr-tighit shait
within the weli of the crib, and into the bottom of
the lakte to a depth, of Borne thirty feet further;
making 66 feet ini ail below the surface of the
voter. Seven great iran cylinders were cast, eachi
about 9 feet long, nine feet in diamneter, 2ï inches
thick, and weighing 30,000 pourids. One of these
cylinders having been suspended in the weil,
another was placed upon it, the two were firmly
bolted together with a water-tight joint, lowercd,
a third cylinder boited ta the second in the saute
manner, and se on until the t3hafit, a solid iran tube
64 feet deep, rested on the bottom, and forced ita
way by its ovu weiglit through the softer depostits
into the bard bIne dlay beneath. The water vas
now purnped out, the top cf the shaft was
elosied as nearly as possible air tight, and al

powerful air-pump, driven by steani, commenced
ta exhaust the air aleo. As.fast as avacuurnicould
be created, (lie atinospheria pressure, added ta its
own wcight cf over one hun)dred tons, forced the
huge shaft downward inta the bed of the lake with
inc<)nceivable force. Thus a depth was renclied
and secured, nt 'which it becàme perfectly safé Io
carry forward the excavation, and complete the
shaft to the level at which the tunnel vas to hogin.
The loose rubble stone is finally to be taken out of
the water.tight compartmtents, anc nt a Lime, and
tbey vill be re-fiuled with piera of s"lid mnasonry,
laid in hydraulie centent, and united abave the
surface in saine manner, sO as t(> present an îrn-
movable front on ail sides againat the force of
storms. A Iight-hou.sc is ta surniaunt the whole.

The proce,;s of constructing tbe restof the tunnel
vas simple. though in^teresting. Three sections of
great cast-iron tubing, like that uscd la the lake
shaft, were let into the earth by simply excavating
beneath theni, and Ietting themt sink as the earth
vas remored, 1-laving thus worked through the
sanda, andi intû the bIse clay, t-he shaft was now
narrowed to eight feet, and campieted and walled
in the. ordinary manner to a total deptli of 77 feet.
This shaît vas suik four feet fürtber beiow the
surface of the lake titan the lake sbaft ; causing a
descent of twa feet te the mile in the tunnel, ta faci-
litite cmptying il vhen required.

.Both shafts having been completed, the excav7a-
Lion of the tunnbel vas commenced front bath ends.
On the 16th uit., the opposite gangs of workmen
were within two feet of each other; and on the fol-
lowing day, the Board of Publie Works farmally
broke through this last naturni obstruction ta the
passage of the pure waters of the mid-lake into the
city cf Chicago. Tbe aeeuracy with which, the two
lines of excavation met was an admirable engineer-
ing success. Tite centre linest coincided within,
nine and a-half inches, and the floors jained with
a différence cf only anc inch. Tite tunnel is nearly
a truc cylinder, of five feet diameter in the cicar,
but workcd two inches higlier, verticaliy, on account
of thc key atone of the arch. It la Iiiied withi the
bestof brick and cernent, 8inches thick, laid lengfli-
wise, in Lwo sheIla, like toathingiaints. The iining
of the éihore shaft conîsiste of twelve inches of the
saine masonry in three sheill. About 4,000,000
of bricks were used.

Ground vas firat broken on the l7th of M.treh.
1864, and the work hau been co.itiîîued with but
slight interruption, night and day, and nt ail sen-
sonsg. A narrnw railivay was laid front the foot af
each shaft, ais the work progressed, with, tomn-ont
chamberti for the passage of meeting trains ; and
email cars, drawn by mules, conveyed the excavat-
cd earth to the hoisting apparatus, and brouRht
back siX cvery trip a ioad cf brick and cement. The
men worked in gangs cf Byve, at the excavation;
the faremoat runnîng a drift in the contre cf the
tunnel, about two and hiaif feet vide, thc second
breaking «down the sides cf the drift., the third
trimming up the vork ta proper shape and size,
and the last two loading the earth inîto, the cars.
The brickiayers followcd ciosciy, on 'y a few feet
behind the miners. About a hundred and twenty-
five men emplo.yed in this wvork, in thrce relaya.
workiniz cight hourst each ; the only cessation being
froni 12 o'clock Saturday niglit, ta 12 o'clock Sun'-


