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shaîlt) =4 limes the diamieter af shait, and for spceds
tiiclcr î,aao R. pa..length of bearing =3 timies diameter
of shait. 0il rings are to be preicrred, to chains if they
are seamilcss, as chains have a tcndcncy ta stick. The ail
should ho clianged at the greatcst interval of timie af
one month, and the reservoir clcaned out of ai brass
dust that may ]lave accuinulated. The sniall amotint
of trouble involved in s ) ding will save the replacing of
bearings at irequent intervals

Motar and isalated dynamo tisers have a very
wise (?) plait of placing theïr machines in an out of
the way corner wvhcre dust gathers in quantity, and
ncglecting to, pay attention to the requirenients tintil
sonie day the motor fails ta Il iate "and ...e dynamno
fails ta Il pick.tnp ; then in flot haste tlbey send for the
maker, and wvith the Il finger ai scarn " upraised, they,
by their language and gestures, Maie the machine for,
failing ta operate under trcatnment that they wauld ho
ashamncd ta give a steami or gas engine, or even a water
niatar.

THE DISClIARUE OF THlE ST. LAWVRENCE RIVER.*

DYV PROF. C. Il. MI'LEOD. NIA. L~., M. CAN. SOC. C.E.

The extrenie low water ai the St. Lawvrence in the
autnin ai the past ycar called especial attention ta the
variatians in the discharge ai the river, and it secmned
ta the writer ta ho a inatter ai na snial importance ta
abtain a mneasuremient ai it at the exceptionally low
stage existing in the early part ai Navemiber.

Fram enquiry made at the time, it wvas learned that
it wvas flot the business ai anyone in Canada ta gauge
the St. Lawrence, -and that the anly moasuremient ever
made below 'Montrezil was that by W. J. Sproule,
-N. Can. Sac. C.E., under the direction ai the Maontroal
Flood Conimissian,in i886.-I

Having in view~ the interest ai a measuremient
at this special tinie, and as the wark happeneci t a lu
inta line wvith ane ai the courses ai surveying lectures
thoen in pragrcss in McGill Callege, the writz-r induircd
saoi ai the students ai the University ta undertako the
wark undor bis directian, assisted b" Praf. C. B.
Sinith, M. Can. Sac. C.E., and J. G. Kerry, AA.M. Can.
Sac. C.E. The lion. G. A. Druminand very kindly
placcd, bis private yacht at the disposai of the col ege
for #lie purpose, and Frank Redpatlb gave up twva days
ai bis valuable tinie ta tako charge ai the yacht during
the wark.

The position chasen for the gauging is situated
about iarty miles belaw Montrent, its upper limit boing
approximiately 6,200 icet below the wvharf on the north
shoreofa the river, nt Lanaraie. This chaice wvas mnade
nat anly hecause it is the position best suited for the
work within easy roacb ai Montreal, but also chiefly for
the purpase of comparison witb 'Mr. Sproule's work,
tho position being that in wvbich bis mecasuremoents
wvere made.

It was intendod that the gauging shauld bo made
during the first veck in Noveniber, but owing ta
unavaidable circunstances it liad ta bc pastpancd. and
wvas not miade until the 13 111and z4 th of the manth. The
lawestwatcr lovols accurrcd on Oct. 2Sth, NOV. 2nd and
7tb. On the first day ai tho mecasuronient, Nov. î 3 th,
the water lovel was sevon incites abave its lowest point,
and it rose tbrc inches wvhilo the wark wvas in progrcss.
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For a mile or mare bath above and below tlie gaug.
ing area, the river runs a straight course and lias a very
uniiorni cross section. Over this distance also, thle
levels which wvero taken under the direction ai the Flaod
Caommissian iii 1886 showcd a constant surface sîope.

In arder that the mecastirements iiigbt bo entirely
comparable wvitli thase ai Mr. Sproule, siilar metbods
ta those emiplayed by himi were adapted. The velacity
ob)servations 'Vere made an rod floats imnersed ta the
greatest possibl~e depths. lit the reduction af the work,
the obseTved, volocities were corrected hy referenco ta a
vertical velocity ctirve abtained froini measuremients
wvith an electrical current mneter, by Anisier. The rods
wvere ai uniiormi sectian, and wvere loaded wvith lead
wveigbts wvithin tin cylinders, hiaving the sanie section as
the rods. The imimersed deptlis ai the radsranged frain
6 feet ta 42ý feot. The average velocities wvere abtained
frani the times ai crassing ai the twva ranges, and were
checked by tbe velocities between the stations along
the lines, the positions ai wvbicbi were fixed by box sex-
tant angles ta points an the shore. AIl data as ta
sotindings wvere, thraugbi tbe kindness ai Mr. John Ken-
nedy, taken irom the plans ai tbe Montreat Flood Com-
mission.

The plate Na. 8 showvs the contour linos ai the
river bottoni and shore linos for the lengtb ai 3,000
feet, over wvhich the float observations wvere made. Lt
shows also the courses ai the sevoral floats, wvith their
observed velocities and the immerscd, deptb c' cach
float. Tho plate- No.î 9 gives siniilar infornîatiun for
Mr. Sproule's ineasurements. The plate No. Io shaows
the average cross sections for the entire length ai 3,000"
feet. The uipper section refers ta tbe wvork in i 886, and
the lower anc ta, that in 1895. The men position and
lateral range ai cach float is also sbown an the diagranis.
The dotted fines below represent the most probable
velacity curvos resulting froni the observations. la bath
cases the platted velocity curve is that wbicb results
front the float observations, aiter applying the small
correction dise ta depth ai immersion, as conipared witb
the average doptb ai tbe wvater along its path. Tbis
metbod ai reduction givds, ai cour!;--, sliglitly smaller
values tban those arising fram the observed velocities,
and the discharge as bore camputed for î8S6 is sanie-
what boss than the officiai figures ai the Flaod Coin.-
mission. The area ai the cross-section in 1886 wvas
I 15,29S square feet, and the discbarge 311,101 cubic
feet per second. The arca ai the 1895 cross-section-
wvhîn the wvater was one foot nine inches below officiai
lowv %ater-was 105,432 square feet, and tbe discharge
amountcd tc -216,621 cubic feet per second. At the
period ai lowest low wvater in iQ95, in wvhicb the water
level wvas, as nearly as can ho ascertaincd, two feet sev-en
inches below officiai loiv watcr, or carresponded ta a
dcpth ai seven feet elevcn inches an the flats ai Lakec
St. Peter, and 24-9 fect minmum depth in the navigable
channel ai the river, the cross-section wvas reduced
about two per cent. below that ai Noveniber 13 th and
î4 th, 1895. Asstiming that the discbarge ai the river
varies proportionally ta the area ai the cross-section, and
tnking as data the resuits ai the nicasurements abave
given, tbe discbarge at the bowest wvater stage ai 1895
ai-nounted ta about îg6,ooo cubic feot per second.

Reiorring now ta the degroe ai accuracy wvhichi

should be expectcd in work ai this kind, the positions ai
the linos 1, 111, VII, VIII, X, XI, XIV and XV, Plate

NoviIbefound Io accord somevwhai closrlyvwith those
upon which the iSS6 discbarge depends. The addi.
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