
TH1E CANADIAN ENGINEER

(b) D3y inaking a slighit angular doflection measuring
a certain distance until just opposite the obstacle, thon
deflecting baclc twvice, tho flrst deflection measuring an
equal distance and then deflecling again on to tangent, by
an angle equal in ainounit and direction to the flrst one,
the error in chainage is ustially disregarded; this rnothod
introduces three angular nieasurements and i.g fot likcly
to give an exactly £traight line for this reason. (Sec fiqg. i9.)

(c) l3y laying out an equilateral triangle, this fixes the
chainage beyond the obstacle, and presumably the direc-
tion and lino ; but as this method introduces threc angu-
lai measuremonts and two linear ones, it is flot apt tu give
as good resuits as the first two. (See fig. ig.) It is
understood that if by placing a transit on top of a secure
obstacle the line can be prolonged dircctly over it, it is
best tui do su even at considerable personal inconvenience.

If very accurate transit work is desirod, it is flot hest
tu trust to the adjustment of the instrument, but take rwo
points on each hub, and use the mean. In the saine wvay,
equal backsights and foresights in levelling should be oh-
tainod wvherever possible, to ininimize the resuit of a levol
being out of adjustment, and also it is best to adjust in-
strumients, for about the distance that the ordinary siglts
are to be ia any given class of country. The travel of the
tube ini a large change of focus often thirovs an instrument
out of adjustment for very short or very long sights.

It is often found that a survey party, before being
disbanded, has time to do cross.sectioning for construction ;
this *is a mistaken economy, and a source of errors and
nuitual accusations. The inenbers of a survey party do
flot take interest in work ; they are flot tu superintcnd, and
the cross-sections wvill probably be poorly chosen and exe.
cuted. Thon the centre lino %vill verv likely be altored in
varions places, whicbi will invalidate aIl sections at those
points. Generally speaking, it is bost to have the engineer
of construction do everything of an engineering nature
Nvlich appertains directly to his work.

(To be continued..)

THE PETROLEA WATER WORICS.

In January, 1893, the towvn of Potrolea, Ont., nmade
an agrectrent vith the Petrolca \Vaterwvorks Company to
la>' about 40,000 foot of pipe, ;vith 70 hydrants. The
wvater 'vas to ho taken from wvells ini the gravel heds in the
townships of Ennisk *illen or Plympton. In August, 1894,
an extension of time wvas granted to the compan>', which
had thon laid oni>' about two miles of piping. In 1895,
the coînpany having failed to carry out its. agreemeont,
owving tu the difficult>' in finding a wvell %vith a sufficiont
yield of wvater, the corporation began oporations on its owvn
account b>' sinking a test well about 4ý mile:s oast of the
towvn, which yielded 70,000 gallons per day, but wvhich %vas
not found to be permanent.

At this point Willis Chipman, C.E., Toronto, wvas
engaged tu report on the whole question of water suppi>'.
In his first report, Augnst 27 th, 1895. four sources of wvater
suppl' wvere discussod, of which the River St. Clair and
Lake Huron wvere found to be tho best. A second report
wvas presented to the town council by Mr. Chipman, wliich
discnssod the Lake Huron scheme. The plan here dis-
cussod wvas adopted by the counicil, upon the following esti-
mates sulbmitted by the engineer :
Pumping station at L.ake Huron, including purnp bouse

machiner>'. intakc detached residence for engincer ... s r,ooo
Porce main. including right of %vay and damage ........... 103,000
Distributing system in town, including a sumn to purchase

the mains already laid b>' the company .............. 35.000
Siantipipe ......... ............................. 8,500
Mcters ........................................... 3.000
Liýsnintering and contingencies ......................... 7,000

The late Alan Macdougall, C.E., made a report upon
the plans prepared by Mr. Chipman, in which lie sug-
gested a filier bcd in tho lake, protected b>' crib work, and
having an area Of 7,500 square feet. E. H-. Keating, C.E.,
cit>' engineer of Toronto, was asked to pass upon hoth
schenos. H-e ivas in favor of an enlarged conduit pipe
and intake, and oilher altorations wvhichi incroased the esti-
mate by about $5o,ooo. The towvn counicil decided to
procood with the wvork as planned by Mr. Chipman in bis
report original)>' adopted. Work wvas commencod April
ist, z896, with Mr. Chipinan as engineer in charge.

During April and May the conduit lino wvas located
and stal<ed out, the point of intake and site for building
selected, and plans and specifications prepared. Dur-
ing this time the righit of wvay for the conduit wvas socured
by the committee. The contract for the wvhole work except
machiner>' was lot to W. Garson & Co., St. Catharines,
Ont., for $131,9%5. The contract for the niachinery and
boilers wvas lot to the Hughes Stoam Pumup Co., of Cleve-
land, Ohio, for $14f,2 8 ().

The intake pipe is 1,089 foot long from the wvelI tu the
strainer, and 12 inchos in diameter. T he depth of wvater
at the outer end is 15 foot, -%vith the lake at 58o foot above
the sert level. The intake is so designed that it can at
an>' tinie ho tested for leakage, or flushed out froni the
punp roorn. At the outer end is placed a cylindrical crib,
or strainer, of 1 inch boiter plate. 4 foot in diameter and 5
foot high, the upper part being perforated with j inch
utiles, spaced iîý inches contre tu centre. The top of the
strainer is about xo, foot belowv the lake surface. Lt is pra-
tectod b>' ton twelve-inch piles. The intake pipe %vas
c.'mpletod and lowvered tu grade in April, 1897, Considor-
able difficulty had beon experiencod in laying the intake
pipe, as a sand bar i5o foot froin the shore refllled the
trench, wvhich wvas dredged for the pipe several timos.

The pipe albo parted on a couple of occasions. Upon
subjecting the pipe to a test pressure Of 20 lbs. to the
square inch, a leakage of 25 gallons per minuto wvas doter-
mincd. Lt wvas discovored that the strainer had Iost its
upright position owing to the sandy cla>' washing out from
one side. It was righted b>' dredging under the other side,
and wvas thon connected wvitlî the wvooden piles, wvbich sur-
round it by a heavy iron chain. It is the opinion of the
eng-inoor that the strainer wvill eventually have to be pro.
tccted against accident by a stone fllled cribwork.

The puimp well is circular, with an intorior diameter
Of 14 feet, and a depth of 12 feot belowv the surface of the
lake wlhen it is at 58o. The floor level of the engino.roomn
is 6 feet abiove this lake level, and i i foot helow the ground
surface. The material pasqtd through in excavating for
thie wvell belowv the floor level of the engine-room, wvas on-
tire)>' a blue clay through wvhich no water whatever por-
colated from the lake. Tho walls if the wvell are of bard
brick laid in Portland cernent. The top of the intake
wvhere it enters the wvel is at elevation 576, thus giving
about four foot of hiead in the pipe with thu present lake
lovel. By an arrangement of pipts and valves in the weil,
wvater can ho pumiped directl>' thr-oigh the intake, and
water can ho turned hack through the intake b>' an 8-inch
connccting pipe front the discharge main. The lower
four feet of the wvell cannot ho pumped out by the main
engines, this space being left for sedimont to collect, but
it can be pumnped out at an>' tinte through a flexible iron
sec'tion pipe by boiter feed pump. The well is entirely

,outside the building, and is coverod.
The pump-house is located on the northeast corner of

lot 9, 8th concession of the township of Sarnia. Lt is a
wvhite brick building 39 X 100 foot, divided into engine.
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