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city, but enginecrg. contractors anti foremen diti what they could
ta stay the discase anti alleviate suffering. Prominent among them
ail %vas Mr. Robert Forsyth. whom îve now knove as the proprietor
of the Forsyth Granite Works, then ai the engineering staff, anti
knowvn among the men as -the doctor vvith the reti shirt,"* for he
wore a red Garibaldi. andi vas weii nigh evcrywhere at once giving
medicîne andi ministering ta the distress. The choiera matie ter.
rible ravages ini the city as weIi. There were 1.186 deaths in a
population af 6o.ano. anc death to cvery 5 1 persons. Large as ihis
proportion is. il was exceedeti by the choiera of 1832. when tbere
were i,S89 tieaths in a population af 29.000. or anc in î6. Wc can
nowv sec. by the ligbt of modern science, that much af the great
niortality af bath cases must have been because bath wvaterwarks
andi water puncheons took their supplies from the river below the
custom bouse. îvbere a great part af the sewage af the city wvas dis-
chargeti. that is 10 s3y, tht choiera microbes circulateti round with
the drinkîing îvater andi the sewage, anti madie fightful slaughtcr
e.ery Journey. The iiew wvatcrworks vere finîsheti in the summer
afiffl5. On the îoth af Octaber they wcre publîciy tested, as ta
their capabilîty for throw.ing fire strcams. anti gave great satisfac-
tion. Hase werc attacheti ta the hydrants in various parts ai the
city. anti streams throwvn aver the higbcst commercial buildings ai
tht time. At Notre Dame Street Cburch. l'lace d'Armes. they
measureti zio feet in height. Tht distributing pipes ai the aid
îvorks were iorthwith rearrangeti anti cannecteti with the new
mains, anti the aid pumping macbînery anti reservoir îvere super-
seded by the new. Thi-co years later tht aid engines r' the Notre
Dame strect tank anti their sites wert solti for $23.32o. The neve
îvaterworks cast $1.144,945. anti tht cambineti cast af new and aid
up ta tht enti of 1856, just afier the ncw wert put ino use. îvas

81.640.ooa Tht population ai the city vas then about 6oooo. and
the consumption ai îvater averageti abaut tva and a-hall million
gallons per day.*

AQUEDUCT AND PU3sPING MACiIIINERY

The .tqueduct as originally matie commenctd a mile above the
Lachine Rapitis and extendeti tovard, tht city ta Gregory*s. %where
it endeti. anti stili entis. in a settling pond ai the lover eti ai which
tht wheibouse anti pumping machinery art piaceti Tht aqueduct
is an optn channel or canai 4U miles long, 20 (cet witie ai tht bat-

Soin. and 40 fet widt on tht %valtr Une when carrying uts average
ticpth aiS8 feci. It hadti inclination ai 2 letet in itu length, anti
iherefore practically brought the heati level ai tht rapitis ta the
wheel house. anti there furnisheti bath tht pure %valt ta be pumpeti
ta the city anti the .xater-pawLer ta pump iî. Tht uitile St. Pierre
River ivas i.sed as a tail-i-att froin tht ivater-wheels.

The pumping machincry %vas; ai a capaciiy af six million gal-
ions per day. anti was divitict into two intiependent sets. E-acb set
cansistid ai an iran breast whecl ai 20 feet diameter by 22 feet
breatith, andti hrec bucitet and plunger pumpsaof 2o inches diameter
by four (cet strake The water-wvheels vere matie by Sir WVilliam
Fairbairn. ai 'Manchester, anti tht Vumps by Lord Armstrong. ai
Newcastle. bath already celebratnlt engineers. though flot yei dis-

tingu:!heti by tities. The cicelicoce of thtir work is attesteti by
the fact ai ane ai tht wa:.er-vheels anti its pumps haviing %vorked
anà beidti heir avn againsi modern macbincry for thirty-six years,
anti the set oi pumps %vhicb belongeti ta tht other wbeel being stili
in use aCter tirty-nine years; ai liard service. ilht pumps farceti
tht watcr thraugh ane 24 -inch pipe ta tht M.%cTav-ish rescrvair'
abave McGill College, %vhitb cantained 133>- million gallons ai a sur-
face hcight ai 2o4 fet above thecrver, whith gives s 7 ct heati at
Victoria Square. zio ect ai Dominion Square, anti 85 fcet an

Sherbrook~e at St. Lawrence.

But ample in capacity as the neiv morics scemnet ta be, anti as
they rtaily wterc in sommner, tht action ai thc ice within tht aque-
duct was sucb as soon ta malit it diicult ta mncct tht city's neetis
in miti-winter. Tht frasil. or anchor ice. farming in vast quantity

in tht open rivcr abave tht aqueduc, entcred wîîh tht water, anti
partially chol.et the upper cati ai tht aqueduct. This causei te
wîater in the remaintici ai tht aqueduc ta fat]. anti tht sheet ai ice
which covereti il ta fait alan; anti warse stili, tht shect becaine
irazen fast whren down. anti coul d nax risc again until tht spring
tbavws It thus became nccegsary ta carcIilly manage tht drafi
an tht aqueduc in sev6ercly colti ivather, in ortici bath ta avid

tht dra-.ing in of frasil anti tht redu ction ai capaciîy by lowcring

*i crdez te obtajz some d,6iîei conception ai the biuîk of a million gal-
Sons. snp?..e aitrouth a foc- in deth and witi and ofindenttetcngt. One
million Cailons, wroiid 611 thirty and a half miles in lcazth of such a trougbi
sixocen andt à liat xnilin calions. whih à% noir an -rdinary dayes eonsumnptio
of water for ilontrcal. wicid 611 fisc buadrtd miles of it. and a woWs' cou.
a.nmion wrouîM 111 thti-c iousnd five handred milms about eqîîa Io the
breadil af the contiara: Inwccn Hiifa and Victoria.

the surface ice. In addition ta this, the St. P'ierre. which tem-
porarily acieti as a tail-race, %vas unsuitable in form ai channel. anti
In severe frost, especially when accampanieti by snowv starms. it
became choltet with ice. anti backeti up the water under (lie %valt-
wheels so as ta seriousiy reduce their power.

Tht St. Pierre was deepeneti in 1857 anti z858. in order ta
mitigate tht evii, anti in 1863 an entirely new lail race ivas matie,
îvliich abolisheti back %valtr altagether. In order ta utilize tht
increased -flU thus obtaineti. as also to keep the purnping machines
up ta tht city's neetis, a jonval turbine anti pair ai double acting
piston pumps, ai four million gallons capacity per day, ivere atideti
in 1865. The netw macbinery was designeti by Mr. Emile Geyelin,
ai Philadelphia, anti buiît by IMr. John McDaugall, ai Montreal.
At ter thirîy years use it is as gondi as ai first.

The turbine afi S65 mitigateti tht ivinter trouble by uîilizing
more heai, and vvaring betier in back %valt ihan caulti tht breast
whecis, but much stili remaineti At the beginning afi%6<. tht
risixig consuimptian of the ciiiy. anti a lowering ai tht river ai tht
heati ai the aquediuc, madie a %vater famine more Sha<n probable.
anti ta avert it a steamt pumping engine. nominaily ai ibret million
gallons capacity per day, vas very hurrietily buili by tht ]ate Mr-.
Wm. I3artiey. ai Montreal, anti set up in a nevw building alongside
tht wheel bouse. It proveti unsatisfactary, anti ini 1872, or tbre
years later, îvhen tht river %vas e.xceptianaily lovv. another thret-
million gallon engine, built by thetli M1r. E E. Gilbert, ai 'Mont-
i-ai. was atideti. About tht same timt a pair ai enrines ivere
placeti alongsitie tht turbine ai z864. anti so arrangeti that tbey
caulti bc coupleti an anti either drive the pumps intiepentiently or in
canjunctian îvith the turbint. None ai these engines praveti
suitabit for regular service, anti anc aiter another îlîey ivere
removtd as useless, or to iiiake way for others more reliable in
worluing. or more ecanamical in the use ai fuel. In 1874 ane ai
the Fairbairn breasi wheels was taken out azîd a Janval turbine,
designeti by thetli Mr. Louis Lesage. tht able anti long time
superintentient ai the %valer works, vis put in its place, anti set ta
drive Ils three pumps ai thrte million gallons aggregate capacity.
Tht abject ai tht change, as in tht case ai tht other turbine. %vas
ta utilize mort heati anti lessen tht effect ai back %valtr. But
much ai tht winter tiifficulty stili remaineti, anti in 1S75 a Worthing-
ton campaundi puxnping, engine af ciglit million galions capacity
was atititt. l'lt sttam engines titre aIl looketi upon as îemporary
make-shifts. Mr- Lesage. the superintentient ai tht wvorlcs, anti
eminent engineers irita wert calleti in consultation, titre ai opinion
that the Lachine Rapidis caulti always iurnisb tht besi anti cheapesi
pumping powier, anti that ta avercame the duficulties causeti by
frasil, as alan ta increase tht potier ta n.tet tht increased neetis ai
tht city, tht aqutduct shouiti cuber b enlargeti or duplicateti on a
larger scale. anti that it shoulti have an enirance ai liberal size
fartber up the river, in ortier that greter head xnight bc obiainet.
Plans wert prcparcti by Mi- Lesage, anti tht construction oi tihat
was initended as tht upper section of an entire ntw aqueduci vas
cammencet in1 1873 XI was put int use in tht winter ai xS77. but
not finished until tht ytar iolawing. Tht test %vas $514.677.
Tht construction ai tht rcm.ninder ai tht praposeti acw aqueduc.
then estimateti ta cast $1,370.000. has oct-ci been undertacen, anti
2Ni-. L.esage %vas strongiy ai tht opinion that until it is buili tht
first section is not worth ilscosi Tht sectian aIready buîlt. knotn
as the Inlanti Cut. is used as a new entrante ta the aid aqueduc.,
anti as suth is ai valut. XI commences 2.800 feet abave tht aid
entrante, anti joins tht aqueduct 3.500 feet beiow. anti it m-ises tht
beati about ten incites. XI bas an aveorage tieptb ai ti-ater ai 14
ecet. %vith a surface widtb ai 12934- fetl anti a bottam iith ai 78
ct. XI is set-tral tites larger in tinter capacity than tht aId

aqueduc. anti bas materially intreased the effective paver af tht
remaining pari ai tht alti aqueduci by thus far pret-cnting tht
choking by frasil. and raising tht talter level.

Tht ton-sumrption ai wter kcpt pace ivith the growth ai the
city. ani ta keep up tht supply a new set ai water-pumping
macbinery designeti by Mi-. Walsh. then mrechanical cogineer ai
tht tvhelhouse, tvas atite in i SSi. It consists ai a Janval turbine
anti twa horizontal diouble-acting pompa ai titi-e million gallons
tombineti eapacity per day, anti is placeti in tht rasi endi ai tht
fi-st tiheti-hause. This raiseti tht aggregatectapacity ai ail the
wvater.pawePr machincr ta thirteen millions per day, %vhich bartly
gave ane set ai pnmps as a reserve, for by that îimt tht summer
daiiy consuimption ai tht city hati risen ta cieven m.llions. XI =as
soon aficrw-art feut thai sviîh no imrmediatt prospect ai finishing tht
large aqutduct. tht stesam pumping plant must bce enlargeti in arder
ta matit tht Nvinter snpply seture, anti a '%Vorthington engint ai ten
million gallons capacity v.s ilhexefore added in iMS. This was
ane of tht taliesl exaxoples hating the now welAl-lcown tampen-
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