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“and utilize the full impact and also the press-
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To all whom it may concern:

Be it known that I, WILLARD A. WOOD, a
citizen of the United States, residing
Brooklyn, in the county of Kings and State
of New York, have invented a certain new
and useful Improvement in Hydraulic Mo-
tors, (Case No. 1,) of which the following isa
full, clear, concise, and exact desenptlon ref-
erence bemﬂ' had to the accompanying draw-
ings, formmﬂ’ a part of this specification.

My 1nvent10n relates to hydraulic motors.
Its object is to provide means whereby the
blades or buckets of the motor may receive

ure of the water and at the same time to over-
come the harmful effects and waste of energy
caused by back-pressure.

In the previous manufacture of hy draulic
motors much time and thought have been ex-
pended on the construetion of the bucket.
None has been made to my knowledge which
will not churn the water upon discharging 1t;
nor have any been made which will overcome
the resistance offered by the large amount of
wet surface they expose. My invention is
particularly designed to overcome this large
waste of energy.

A better understanding of my invention
will be had by 1e.fetence to the accompany-

ing drawings, in which—

Fln'ure 1 is a side view of my motor w1th
the front portion of the case removed, so as
to disclose the blades, buckets, or valves and
the positions which they assume during the
revolution of the wheel. Fig. 2 'is a view
from -the other side. Fig. 3 1sa front view
with the casing in section. Iig. 4 1S a sec-
tional view on line z ¢ of Fig. 1. I1g. 51s a
front perspective of one of the bea,unn'fs In
which the blades or buckets rest and par-
tially revolve. Kig.61sa pelspectne view of
one of my blades.

Like parts are indicated by similar letters
of reference throughout the different views.

Referring now more particularly to Figs. 1
and 2, 1 show an opening pr ovided at a,
throuwh Whlch water is admitted from sup-
ply-pipe a’. After having entered, the water
passes through that portlon of the annular
space between points b and ¢, performing its
work in its passage and dlscharﬂ*mn‘ at open-

at

nular space suitably terminates.

| play of the arms [ I’ [* of the blades.

1 Kig. 8.

revolves is bounded by the arcs of three cir- '

cles, two of the ares being ares of conceniric
circles and the third are joining them.

The radil from the center of the wheel to
the points e ¢’ of the case are equal to the
radius of the wheel. From point e’ of the
case to point f is described an arc with its
center removed such a distance from the cen-
ter of the wheel as to afford a Graduallyﬂcon-
tracting space, which causes the blades g ¢’

| g%, .&e¢., “to gradually seat themselves upon the

plane surfaces 1./ h? cut in the rim of the
wheel. -
It is desirable that the annular space be-

passage for the water shall be sufficient to
allow the full play of the blades with as little
clearance as possible. It must on this ac-
count be uniform. Therefore with a center
coincident with that of the wheel I deseribe
an arc from point f to point 2, where the an-
The differ-
ence between this radius and that of the
wheel is sufficient to permit of the full exten-
sion of the blades.

My wheel is of & useful and original con-

straction. Referring to Ifigs. 1 and 4, 1t will
be seen that an annular space k is provided
between the rim and hub, thus allowing full
| Pin 2
(shown in dotted lines in Fig. 1) is fastened
firmly upon case-plate m and adapted to move
within the annular space & and to be in the
path of the arms of the blades, as hereinafter
speclfied.

plates, as most clearly shown by reference to
These bladesare provided with jour-

| The blades or valves are of a
width equal to the distance b_etween the case-
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tween the wheel and casing which forms the .
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nals n n/ 7%, as most clearly shown in Fig. 6,

which fit snun'ly in bearings provided for
them in the rimof the wheel. (Clearly shown
in Kig. 5.) The arms of said blades are pref-
elably made in the manner shown. The

made of one piece of metal.

We will suppose the motor to beset in mo-
tion. Thewaterupon enteringstrikes against
a blade ¢ put in position by 1ts arm coming
in contact with lug /2. This lug or pin turns
the blade in its beallng, 1‘61110Villg' 1t from its
resting-place provided in the periphery of the

ing d. The space in which the wheel proper | wheel, thus exposing its surface to the wa-
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| blade proper, journal, and arm are preferably '
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ter.
stand the pressure of the driving fluid, I pro-
vide shoulders & k&’ 7&2 upon them and corre-
sponding seats q q" ¢° , adapted to support
said shoulders, in the rim of the water-wheel.

By this means the blades are allowed to re- |

ceive the full forece of the impact of the fluid,

~and the shoulders of the blades being firmly
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seated upon their corresponding seats while

sald blades are being pressed by the fluid |

causes the wheel to be rotated. This opera-

tion is repeated by the lug and the blades as |
fast as the latter are caused to come in con-
tact with the former by the revolution of the

wheel. The water is thus aided in its oifice
by the lug I’ and the arms of each of the
blades. The blades upon passing point ¢’ are
entirely closed, the plane surfaces of said
blades eoineiding with the plane surfaces or

seats before mentioned and the convex sur-

faces thereof falling flush with the periph-
ery of the wheel and the concave surtace of
the casing. By this means and construction

I entir ely obviate back-pressure.

The construction of the blade is especially
valuable to overcome the churning before
mentioned. |

The water-wheel 1 have described and
shown is one known as an “overshot water-
wheel.” By placing the supply of water on
a level with the horizontal diameter my mo-
tor would assume the form of a breast-wheel.
By placing thesupply of waterabove thelevel

of the horizontal diameter of the wheel my

motor would be known as an “overshot wa-
ter-wheel.”

In the modifications mentioned the position
of the wheel proper with reference to the sup-
ply must be relatively the same as thatshown
and described. By ineclining the plane sur-
faces of the blades sufficiently I can form my
motor into a horizontal overshot water-wheel
or a sort of turbine.

T do not desire to confine myself to the pre- |

In order to allow the blades to with- |

479,868

cise manner of eonstructmn shown and de-
seribed, as my invention admits of several
meenameal changes without any alterations
of its prmclples More especially do I not
desire to limit myself to the peculiar form of
blade and arm shown nor to the method of

mounting and operating the same.

Having thus described my invention, what
I claim as new, and desire tosecure by Lettels
Patent, 1s—

In a hydraulic motor, the combination, with
the inclosing case, whose inner surface is that

of three arcs of circles, two being concentric
and united by the thlrd of an inlet leading

into and an outlet le&ding from the portion of
said case having the greatest radius, said in-
Iet being immediately adjacent to the portion
of the case having the shortest diameter and
said outlet being provided with a flaring open-
ing from the case, a rotating disk having a
radius equal to the shortest radius of the in-
terior of the inclosing case, said disk being
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mounted in said case and adapted to rotate

therein with its periphery in contact with the
inner periphery of the case at the point there-
of having the shortest radius and immediately

| above the inlet, and swinging gates attached
to said 1'0tating disk, said gates belng pro-

vided with arms adapted to engage with a
pin and to open to receive the impact of the
liguid entering through said inlet, said gates
being also provided with shoulders adapted

to rest upon seats provided upon the periph-

ery of said disk, whereby said gates are held
to receive the 1mpact of the 11qu1d entering
the inlet and said disk is caused to revolve,
substantially as deseribed.

In witness whereof I hereunto subscribe my
name this 23d day of December, A. D. 1891.

- WILLARD A. WOOD.

Withesses: |
GEORGE P. BARTON,
GEORGE L. CRAGG.
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