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tages of such a gate are siniplicity, strength, durahility
and tightness Mien closed. Defects are found in them
ta quite an extent.

They are liard to gov'ern, have to be cotinter-
balanced by mieans of wveiglits, and usually require
high decl<ing over the wvheei. case to caver the gate
wvhen it is raised, adding to the cost af the %vheel. T[le
stationary chutes of this class af wvheel are easily
ciogged by means af wveeds, sticks, leaves, &c., which
becomie wvcdged into the narrowest part af the wvheel.
T1he guides flot heing mavabie, this rubbish can anly
bc tak.en out by hand, a very disagrecable task.

This type of wheei gives v'ery good percentage at
from fu~ll ta part gate. The Il Hercules " and Il Risdon"
are fair types of this kind ai gate. This style ai gate
is nat, hawvever, suitable for this country, Canada.
Esperiaily in the winter here are aur streams subject
ta anchor ice; and these wheels betwveen the stationary
guide get packed saiid witb anchar ice, and require
the application ai rnuscular farce and craov-bars ta
make a clearance, a task flot ta be entreated an a coid
winter's day.

The last style ai gate I shail mention is that ai the
Register gate, wvhich cansists ai a ring or cylinder fitted
concentric betwveen the statianary guides and the
wvheei, and cantaining a series ai openings; correspond-
ing ta that ai the orifices of the guide passages, and by
turning the regulator cylinder. the guide passages can
be covered. This style oi gate cantains ail ai the good
points ai the other styles ai gates, and is found to have
fewer deiects thian the others. It bas the least number
ai parts, is ai great strength, is always a tight gate, is
flot easily clagged, for the niavement ai the register wvill
usually release any obstructions that wvill pass through
a properly constructed rack. Gates of this style give
perfect admission af the wvater ta the buckets at full
gate, and maintain a good resuit at part gate.

WVheels wvith gate ai this type have few tender
parts, and practically nothing ta Nvear and are easily
governed, flot subject ta be chaked by anchar ice, and
are probably the nearest ta perfection ai any type of
wvleel huilt. It is aiten argued against this type of vheel
gate that they do flot give the samne percentage ai use-
fui effcct as some ai those built wvith Ily-trap and cylin-
der gate. Yau xviii notice by the efficiency curves ai
the différent types ai wvheels wvhat they are doing.
They are characterized by fewvness ai parts, siniplicity
ai construction, and above ail are flot easiiy clogged,
and can be clasely regulated. This gate tends ta close
itseli by the action of the water, which is a desirable
feature wvhere close regulation is demanded as in dlec-
trical wvork, and the cast af the mator, even if three or
four per cent. is wanting in efficiency, at part gate;
they wvill still recomniend theinselves ta uisers ai water
power in this country as the best type af wvater whicel
ai any built for ail round wvork. Wheels ai this type
are best illustrated by the Il Victor," the Il Boss," the
41 Flenniken," and others.

I have endeavored ta present ta the members; pre.
sent an impartial sketch af an Anierican type af turbine
wheel. Some oimy renarks may be open ta criticism;
they are entirely iounded, hawever, upan practical ex-
perience amangst wvater wvheels, and as ane finds things
sa must he speak. But I can hardly leave off here, and
yet I fecar 1 encroach upan your good nature, for the
placing ai aur turbine is a mast important matter. It
seems ta me that this matter is ane wvhich ail users ai
water power shauld be thoroughly acquainted with.

The necessity ai large tait race and wheet pit is ai great
manment ta the success ai the turbine. There are miany
wlîeels upon the vast number of streams an this con-
tinent that are (ieveiaping only fram iorty ta sixty per
cent, ai usefuil effect, wvhen seventy or eighty per cent.
or mare iniglit be obtaincd if the wvhceis -%vere placeci
propcrly, and the flumes and penstacks wvere ai praper
dimensions.

No liard and fast rules can be given ta regulate
the dimensions ai the flume, penstock and tait race.

In many instances where the head is highi or miod.
crately sa, the adaptation af turbine wvheels on horizon-
tai shafts bas been successiully carried out, and with-
out any sensible loss ai power by this arrangement, and
wvhen it is considered that the loss ai power by trans-
mission through gears is wvhahly saved, and no loss ai
head is sustained by the use ai the draft or suctian tube,
the advantagc ai this arrangement must find favor with
electrical engineers. In situations wvhich admit ai the
use ai turbines mounted upon horizontal shaits, they
make a specially desirabie arrangement ior driving
dynamos, the power beinggeneraily transmitted directly
by straight beit ta the mator from the wheel shait; the
neat appearance and the strait space accupied by them,
and the ease with wvhich repairs can be made ta them,
are advantages that more than compensate for the
extra cast in the first place. In fact, nearly ail moder-
ate ar high heads wvhich are used to develap powver for
electricai purposes'àre having horizontal wvheels placed.

For many kinds ai wvark %vlhere the changes ai
load are light, or %vhere there is a considerable laad
upan the whcel at ail times, there is seldom a wheel
that cannat be successfuhly regulated. But.wvhen the
laad is subject ta heavy changes, and at times only a
small per cent. ai the power is used, as is frequently
the case in electrical work, it then becomes important
that the wvheel should have a praper gate and run at
proper speed.

In arder that the governar may act upan the gate
without loss of time, it is necessary that the gate and
its connections should have little or na lost motion.
Those gates are ta, be preierred wvhich tend ta close
theinselves, cither by their awn wveight or thraugh the
actian ai the water. Good resuits may, hiowever, be
obtained with athcrs wvhere the Iast motion is reduced
ta a minimum.

Another point flot generaiiy understood, but Nvhich
lias an important effect upon the regulation, is the
speed at which the wheel is run, depending, ai course,
upon the size ai wheel and head under which it warks.
Iin arder ta contrai a heavy change ai laad with the
least variation af speed, it is necessary that the gaver.
nor shauld operate the gate as quickly as passible
wvithout running by or racing. Naw the faster the
wvhee1 runs, th'c faster the governor may be made ta
operate without danger ai racing. Ten per cent. in-
crease in the speed ai the wheel, will permit ai the
gavernar aperating nearly twice as fast. Again, the
faster the wheei runs the less it wvill be affected by a
change ai load. Given any water iwheel and-any head
ai water, tiiere is a speed at wvhich it %vill develop the
mast power. It wvill readily be seen that if the w1heel
be running at a spccd above this point ai maximum
efficiency, ivhen the motion is reduced by an increase
ai load the efficiency ivili increase and tend ta, retard
the reduction, -while if the wheel îs runnuig beiow this
point ai maximum efficiency, the efficiency will be

148


