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‘enters the wheel, add that of the effluen ,
less that of the wheel ; multiply this sum by the
velocity of the wheel, and by the weight of wa-
ter that escapes per second, and again by the
square of the cosine of the angle of deflection
‘of the water from the plane of rotation or tan-
‘gent of the wheel; and divide the product by
the velocity acquired by falling one second, (32)
and the quotient will be the effect per second.

" Tug VEerocity oF THE WoEEL—28. One

feature in the action of the turbine deserves’

; further notice. Practical men have remarked
‘that the turbine revolves oftener, under similar
icircums;ances, than other wheels do; and
those acquainted with hydrodynamics have
‘observed that they move faster than the water
‘which propels them ; yet writers seem to doubt
the fact. “How is this?” they ask; “if the
wheel out-runs the water, where does it get its
power from ?”

It was demonstrated in_article 22, that, to
pxjoduce 2 maximum effect, the wheel should
move just as fast as the water issued; and it
was further shown that when the wheel moves
one half faster than the water issues, the effect
would be diminished only 25 per cent. While
the water issues with a velocity of 16 feet per
second, the periphery of the wheel will mova
with a velocity of 24 feet per second. Thus
the observations of practical men are verified
by scientific investigation.

There is, however, another principle of action
brought to on_the turbine wheel in most
cases, causing it to revolve faster than the wa-
‘ter. By this principle, although it may appea,
paradoxical to some, a wheel may be made to
Tevolve several times as fast as the water issues,
and to. discharge two or three times the quanti-
.ty of water that is due the size of the issues and

highth of the head.

"It is this principle that enables vessels to sail
laterally to the direction of the wind, and caus-
‘s the gails of windmills to move faster than the
~wind does which impels them. As applied to
. water wheels it may be illustrated by a figure,

thus, 13-,

- : F1e. 6.

Let Crepresent a portion &f a flume, or chute
of water, and A B a portion of a wheel with
plain tlﬂn guides. Let the distance from the
top of the guide at @ to ¢, be only one-fourth the
distance from a to d. Then, if the wheel move
with such velocity, in the direction from a to d,
that while the water will move froma to ¢, the
| top of the bucket at a willmove to d, the wheel
will move with four times the. velocity due the
| head of water. . Moreover the water will not be

impeded by the wheel, but will pass on towards
| & with a velocity equal to that with which it

. o e
" would move were the wheel removed-’;ﬁ‘

should'the wheel be so obstructed that the top
‘of the gmde at & would only reach b, half way
‘to d, while the water- from under the head
would reach from a to ¢, the water will then
be deflected by the guides, and will impel the
wheel forward with a certain force, although
the wheel is moving twiceas fast as the water
would issue from under the head. 13 3

Deducing a coefficient of effect for this ma-
‘chine is quite complex, involving problems in
trigonometry, but as the water acts by deflection,
and does not lose its velocity in passing through
the wheel, the percentage of the power realiz-
ed is not great.

This principle is breught to bear in a greater
or less degree, on allturbine wheels which have
the inlet larger than the outlet, or that move
faster than the water. enters; increasing their
velocity, but diminishing the effect.

Hally or some astronomer, investigated the or-
bitof a comet, predicting its returnat a certain
time. But it did not appear as predicted. On
reviewing the investigation, he found the influ-

ence of the planets had been neglected, and -

.that the great planet Jupiter had entirely
changed its orbit. He then predicted its re-
turn with considerable exactness. = Astrono-
mers knew that the planets would influence the
motion of bodies, but had not thought of this
when investigating the orbits and motion of
comets. i :

Thus it is with those who have attempted an
investigation of the action of water on turbine

wheels—well known principles which govern -

their action are left out of the matter, and the
‘consequence is a failure.
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