
THE CANADIAN ENGINEER.

sating cylinders for doing tlie duîy of the fly wheel in oatîer engines,
and il lias provcd itself an excellent etigine. In 1894 stili anotiier
Woarthington engine was added. of about raine niai ion gallons
capacity per day ai proper %vorlcing speed. In the current year.
i1x)5. there lbas been addecl to the watcr-powver machinery a pair of
Leffet turbines driving a pair of double-acting plunger pumps of
five million gallons easy capacity per day. They %vert built by the
firmn of John bicDougait, and tke the place of the last of the
oariginal breast wheiels and ils set of pumps.

Tîte additions and deniolitions. thîîs oautlmed, leave the prescrnt
streigth of the paumrping plant as followvs.

WVater 1~îe 'unps.

Tlîree pumps o! iS 56 (nearly wvorn out) cîriven
by tîre turbine of 1874..................

Turbine and pair of pnmps of zS65 .........
ISSI .........
IS95 .. .......

Total wvater po%%er pumping capacity ....
Sieam Ilusuips.

WVorthington lowv duty engint o! iS75...
%Vorthington high duty engine o! :88 ..

Total menit pumping capacity ....

Grand total wvater and stesm capacity .. -.

Capacitîy per
2t he3Urs aln.
perlil rallons.

3.000.0oc

.1.000.000

3.000.000

5.000.000

1,5.000.000

8.000.000
11.000.000

9.000.000

2S.o00.000

43-000.000

The present daily consumption of the city varies between 14
and iS million gallons. and averages about M6 million gallons par
day for the year round Our wa:.ter-power machinery is thus defi-
cien t. ai its best in summer, by about three million gallons per day,
white ai the worst in %vinter. it is vvell nigh useless becanse of the
action of the ice in the huitt old aqueduct. It therefore follow.%s
that ont of the twvo high-duty steain engines must always be in
use-.mnch of the titre botb must be in use - leaving only the calai
low-duty engine in reserve. Tht cost of steain pumping in £894
was about $43.500. and ihis yer it wvill probably be over $45.000.
Tht ratio o! cost of pnmping by steain and by %water bas recently
been about raine to ont. and the pumping expenses vvill ihis year.
therefore. lie somei S4o.ooo cver wvhat they %vould havc been if the
water-powver hadt been sufficient.

Mr. Thos. C. ICecfer and Nlr.-E. Vanier, civil enagineers, %vert
called tapona. two years ago, to deat with the question oflan incrcase
of tht wvater power. and in a comprehensive report. dated ?darch.
1894. they agreed wvitb formier enainent engineers in advising tht
completion o! the newv aqueduct. and wvith it the increase of tht
wvater.poivtr machinery and improvement o! tht tait race. Tht
capacity of thetenlargcd wvater.power thus recommended would bc
45 million gallons lier day in wvinter, and 5o t0 6o millions in
summer. Tht estimated cost of tht enatire w-ork incident to the
enlargement is $i.5oo.ooo. and it %vas calculated that the saving in
pumping espenses %vould balance the interesi on the oautlay wvhtn
the city*s consuimption reaches 25 million gallons per day.

Tht veater froin tht pumps is conveyed to the city and distri-
huted throughout tht streets by 216 miles o! main and distributing
pipes. By these it is conveyed to tht consumers* houses. factories
and other premisers. by 55.85o service pipes. these being the respec-
tive figures for tht tait! fS159. Tht main and distributing pipes
are practically aIl of catst iron, «and cf four to tbirty inchesdiameter.
Tht services are practically ail of lead. and mostly. 1 and X~ dia-
racler. The exceptions are !cw,. and they chittly occur %vberc a
distribution pipe siailer than four incites is laid in a short sîreet
or alley t0 supply a ftw consumers, and %vberc iron services o!
grenier site are laid for steain tiigines and Lire protection in large
buildings.

In 1856. îvhen the new works utre opened, there teas onl>y ont
pUmnping maiD. It %VaSOf 24 inchesdiameter. and extended froin tht
puimps to tht reservoir. ria Atwater ave., S:. Ct*nerine street and
N.IcGili Coilege avenue. It land an extension of the sane sire 10 phil-
lips square. %vbcrc tt brancbed into.smaller pipes. At%çabcr avenue,
into wvbicb the main w.-s laid.vwhen opened as a street. vvas appro-
priatcly namcd after Mr. Atwaler. tht chairman o! the %watt! coin-
nistee during tht construction o! tht new mvorks. and the able a d
niring leader in the counacil in ail] measures for the rarryang out o!

the cnterprisc. In 2867 tht 24.inch main %ças doubled. In 1875 a
third main, O! 30 incites diameter. %vas laid froin tht pumps lhrougb
Auatt avenue and Sherbrookce street ta Papineau road, in arder
to carry a large body o! %%ater at full pressure along tht high
&rounad and thus fecd tht pipes runaning to tht lowcr levels. When
'.\r Portcous* company discarded wooden pipes about 75 yC2173

aRo, they substitutcd iron distribution pipes of 4 inches diameter,
and for oaver 6o years flint continued to be the size generally laid
down. in iSIlo bal( of tht entire pipage of the %vorks tvas four
inclh. In 1877 and r885s tli supcrintendert. INlr Lesage. drcw
attention t0 the inability o! sucb strait pipes ic0 supply titliti
suficient wvater or suflicient pressure for Lires in lîigh modemi
buildings. The insurance companies also took the malter l2p and
agitatcd that and oather questions relating to Cire protection, wvitlî
such effect that a general systemr of arterial mains %vas devised
and speedity laid dowvn for feeding the bydrants direct where
mosi needed, and for feeding the small pipes ai short intervals.
Eîght inches diamicter %vas adopted as the least size for distri-
bution pipes to bie ýubsequcntly laid. A systematic changing of
the hydrants in the more important districts was undertaken, the
smnaller old hydrants being replaced b>' large oncs witb four nozzies
for oardinary hose and a large nozzle for feeding ste2m ire engines.
Nlany miles of sinall pipes. somte of them lial! a century old and
nearly choked up by rusi. have been taken up or abandorned
entirely. and larger sizes laid instead The oautlay for ail titis was
very heavy. but it bas restored the fare pressure, reduced insurance
rates. and given %vliat is in general a good efficient distribuition
systein.

AUl the pipes and hydrants in public street3 are the property of
the city. and are laid fret of charge to consumers. House services
within the street Uines arc also the property o! the city, and are
laid free of charge to consumers. Ail extensions o! the service
pipes tîpon private property must be mrade by tht owners.

RESERVOIR.

The reservoir of z856. ow called the McTavish or io0w level
reservoir. vvas originally of oblong shape wvith sei circular ends.
and it was so placed in the mouantain slope Éhat the surface of the
rock %vas about level with the %vater surface on ont side and vwith
its botiom on the oather The natural rock was used a-s a wall
on the uapper side. but on the lotwer side the wvater was and is still
retained by a masonry vvall 1backied by an embankment. both wall
and bank being formed of rock froin the excavation. The reservoir
was divided transversety int 1two equai parts by a znasonry %vafl
and together they contained W4% million gallons. The surface
elevation when full i5 2o5 feet above the harbor. 'Tht cost was
about $200.ooo. Upon thr recoinmendation of à1r. Lesage. an
extensive enlargement wvas made between 1874 and I877. akt a cost Of
$39b.243. hy widening into thie rock on the upper side, the division
wvall being exîended through the enalargement. The reservoirremains
as thus eniarged : its capacity is 35.000,0o0 gallons. and its entire
cost must bc about $Goo.oooa. Under the gate.house. wçhich stands
on the reservoir banik. there is a %well or distributing chamber. Ini
the bottom of this well the main pipes from the puimps and city are
led.and oapposite 10 themr is aseparate passage t0 each division o! the
reservoir. The pipes and passages are aIl controlled by gates. and
by their means the %vatpar is turned off or on either division, or
either main pipe. at will. The well ilself may also be used as a
stand-pipe for the pumping machinery in case both divisions have
to bcecmptiedl at once. The %vater front tbe pumps dots not go
firsi to the reservoir and thence to the city. as popularly supposed.
The reservoir is mercly connected with the pumping andi city mains
l>y branch mains, and il acts by taking the surplus -'vater when fie
pumps are delivering faster than the city consumes. and by supply.
i the deficiency .when the pumps are furnishing less than it con.

sumes. The 35.000,000 gallons contained by thie reservoir, whcn
full. could supply the city for barely two days. At first îhougbt
this appe>-ars almost a dangerously sinaîl reserve store of wrater.
Whether 'it is really so or flot depends aitogether upon the. unit
division. and the «aggregate capacity of the pumping plant and its
pumping mains, as related to the ci ty*s consurrpt ion. If tht pumps
and pipes bc kepi so far above ail requirements that no reasonably
possible break-downs or bursts can leave the pumping capacity
short of the consomrpation, the ciîy is safe with very strait storage
capacily.

1110Hl LEVE. WvORSs.

Above the !evel of Sherbooce at 'Mountain andi of St. Denis
si. at Rachel, tbere is a large area o! tht city wbicb is toc haigh bo

bc efficiently served by the McTavish reservoir. even for dornestic
purposes. To supply this there is the Iiigb Level Systein. a coin-
plat litile %vaiermacarlas. drawving its %%ater froma the main %vorlcs, but
having ils own pumping station, reser-voir and pipage. lis pump.
ing station is at the M\cTavish reservoir, and it is equipped with a
high.duty steain pump o! bre million gallons capacity per day,
and alsoa viîh an aid lov-duty pump of hiait a million galions
capacity, which is kept only for emergent use. The pomps draw
thear water fromn the McTavish reservoir, and discitarge into
a i2-incit main which connects with the high level distribution


