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for a pump of this size acting under so low

a head, being slightly over 65 per cent.

Although customary in large multi-stage

pumps to obtain efficiencies in the neighborhood of 8o
per cent., efficiencies of 60 per cent. or over may be con-
sidered very good in pumps of this size. In small single-
stage pumps the bearing and gland friction is relatively
much larger than in larger multi-stage pumps, and uses
a much larger part, comparatively, of the input power,
reducing the mechanical, and, therefore, the net efficiency.
“Thus, if the shaft of a large pump is twice the diameter
.of that of a small pump, while the power is eight times
-as great, the friction loss is only increased to double that
of the small pump. The power consumed in overcoming
friction (running pump light) is in the pump, as in other

Table No. 3.

machines, a certain fraction of the total input, and this
fraction decreases as the pump increases in size, so that
evidently higher mechanical efficiencies should be expected
in pumps of large size than in smiall size ones. Such
efficiencies as have been obtained from this pump aré
the result of very careful design and accurate workman-
ship, which in turbine pump work are absolute neces
sities when high efficiencies are sought. In addition, as
previously mentioned, the impeller and guide-ring, guides,
passages and surfaces were all finely finished and polished
in this pump, the construction being so modified as t0
permit of this being done.

HYDRO-ELECTRIC PLANT OF UNUSUAL DESIGN.

HERE is nearing completion at Wissota, Wisconsin,
a new plant, two features of construction of which
are unique and therefore of particular interest to
engineers, especially those interested in hydraulics.
These two features are the ten sluice tubes which dis-

charge into the draft tubes and the design of the spillway

gates. . .
The ten sluice tubes are carried directly through the
dam, sloping slightly downward and discharging hori-
zontally into the draft tubes. The four middle draft
tubes consist of two sluice tubes each, whereas the two
end draft tubes have only one tube each. The flow of
water through the sluice tubes is controlled by means of
gate valves, eight being motor-operated and the other
two being hand-operated. These sluice tubes are five feet
in diameter with a total capacity of 10,000 second-feet,

increasing the capacity of the spillway, obviously, by that -

amount. This gain in spillway capacity, however, is
chiefly an incidental result, the primary object of the
tubes being to produce an ‘‘injector effect” in the draft
tube and thereby to tend to increase the partial vacuum
on the discharge side of the turbine. From tests which
have been made on a smaller scale it is estimated that the
efficiency of the turbine will be increased approximately
four per cent. by this arrangement. At present, efforts
are being made to secure a patent on this particular type
of tube. It is understood, of course, that the sluice tube

will be used only when the river is supplying water in
excess of that being used by the plant.

The spillway gates, thirteen in number, each sixty-four
feet wide, are of the type known as the Stauwerke auto-
matic gate. As mentioned, this design of gate has never
before been used in America, but is said to be giving re-
markably good service in Switzerland under conditions
very similar to those prevailing at Wissota. The gate is
mounted on a horizontal axis at right angles to the stream,
and is so adjusted that a counterweight just balances the
pressure of the water at normal level. Any slight rise of
level thereby increases this pressure and tilts the gate,
thus permitting a much greater quantity of water to pass
through the spillway. These gates are expected to regu”
late the water level of the pond to within four inches of
normal under all ordinary conditions, and never to alloW .
it to rise more than six inches above normal even under
the most extreme conditions. In addition to being auto”
matic and providing close regulation, the Stauwerke gaté
possesses a third advantage in that it is curved down-
stream and hence presents a concave surface to the stream-
This design prevents all clogging by drift or ice.

. With these two distinctive ideas in dam constructio?
being thus tried on a large scale, the results which the
Wisconsin-Minnesota Company obtains at Wissota will
no doubt be well worth the attention of all engineers in
terested in hydraulic power development. "
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