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To all whom it may concern: '
Be it known that I, WiLLiaM H. RIDGWAY,

a citizen of the United States, and a resident
of Coatesville, Chester county, Pennsylvania,

have invented certain Improvements in Jet

or Impact Water-Wheels, of which the follow-
Ing 18 a specification.

One of the objects of my invention is to S0
construct a jet or impact water-wheel as to |
secure the desirable qualities of strength and

compactness, a further object being to so con-
struct the device that a high percentage of
the full theoretical power of the water may
be utilized and the power of the wheel readily
graduated to accord with varying require-
ments. These objects I attain in the manner
hereinafter set forth, reference being had to
the accompanying drawings, in which—

Figure 1 is a longitudinal section, partly in |

elevation, of a jet or impact water-wheel con-

~ structed in accordance with my invention.

on the line 1 2, Fig. 1.

\ 20

35

40

45

_50

Fig. 2 is a sectional plan view of the same,
Fig. 3 is a front
view of the valve-box. TFig. 4 is a sectional
plan view of another form of valve-box and
valve construected in accordance with my in-
vention. Figs. 5 and 6 are respectively a
front view and a plan view, partly in sec-
tion, illustrating a cut-off valve for the jet-
nozzle.

cut-off valve. FIigs.9and 10 are respectively
front and rear perspective views of one of the
buckets of my improved impact water-wheel,
and Fig. 111is an enlarged diagram illustrat-
ing the action of the jets on the buckets of
the wheel. | |

The frame-work upon which the wheel is

‘mounted consists of opposite side bars A A

and end plates B B, the side bars carrying the
bearings for-the wheel-shaft D and one of the
end plates carrying the valve-box F, which is
in communication with asupply of water un-
der pressure. |

The wheel consists of a disk G, having a
hub keyed upon or otherwise rigidly secured
to the shaft D, each side of this disk having
around its periphery a series of buckets J.
The ends of each bucket are straight and par-
allel with each other; but the opposite sides
of each bucket areinclined or flared from the

L}
{

Ifigs. 7 and 8 are respectively a side
view gnd a front view of a different form of

edges, so that a jet of water directed agalnst
the inner flaring side of the bucket will fol-
low the rounded bottom of the same and the
outer flaring side, as shown in Fig. 11, and
will exert a propulsive force upon the bucket
until it leaves the same. Xach bucket has a
web or plate @, and on the inner side of each
bucket are lugs b adapted to openings b’,
formed in the disk G, the lugs formed on the
plates @ of the buckets being perforated for
the reception of transverse securing-bolts d,
each bolt passing through the disk and
through the plates a of buckets on the oppo-
site sidesof the same, so that each boltserves

to secure two buckets in place on the disk.

- The lugs b, seated in the openings in the
disk G, serve to relieve the securing-bolts d

from strain, and in order to still further re-

lieve these bolts, the disk G has formed upon
it a series of angunlar ribs 7, against which

each bucket is seated when secured in posi-

tion upon the disk. |
" The valve-box If (shown in Figs. 1, 2, and

3) is provided with two projecting nozzles K

K, located one above the other, so as to dis-

charge successively into the buckets as the
disk G is rotated, and each of these nozzles

| has at the delivery end a central partition g,

in line with the disk G, so that each nozzle is
divided at the delivery end into two jet-open-
ings 7, one discharging into the buckets on
one side of the disk and the other infto the
buckets on the opposite side of the same.

A single valve M controls the flow of water
into both nozzles, the valve belng operated
by a rod k, threaded for the action of an op-
erating-nut £/, and said valve M has a port
m, which serves to open the upper nozzle K’
as the movement of the valve is continued
after opening the lower nozzle IX. DBy this
means one or both nozzles may be used, de-
pending upon the desired power to be de-

veloped by the wheel.

Another plan of duplex-nozzle arrangement
in which one nozzle can be used independently
of the other is that shown in Fig. 4. In this

case there are two nozzles K K, side by side,

one discharging into the buckets on one side
of -the disk, and the other into the buckets
on the other side of the same, the flow of wa-
ter into these mnozzles being controlled by a

rounded bottom of the bucket to the outer | laterally-moving valve M’, so that one nozzle
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55 bucket into a series of chambers by means !
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may be in action while the other is out of
action, water being consequently delivered
either to the buckets on one side of the disk

only or to buckets on both sides of the disk. |

Itisadvisableina jetorimpact water-wheel
having buckets such as deseribed to employ
a thin jet of water, so that it will strike upon
the inner side of the bucket only. Hence in
order to provide for such a thin jet and yet
insure a jet of conmdemble volume I make

each of the jet-openings ¢ oblong in shape,
the longitudinal line of the opening being in
a phne parallel with the plane of the disk.
This form of jet, moreover, provides for the
convenient reduction of the area of the jet
whenitisdesired toreduce the consumption of
water and the power developed by the wheel,
more or less of the jet-opening being in such
case cut off in the direction of the length of
the opening, so that the full width of the jet
18 maintained in order to insure the most ef-
fective action of the water striking the bucket.
This reduction in the area of the jet-opening
may be effected by simply inserting a plag
which partly fills the opening, but the pref-
erable plan 18 to provide a cut-off plate for
the delivery end of the jet-opening, so that
by the adjustment of this plate more or less
of the opening in the direction of the length
of the same may be covered. One form of
such cut-off is shown in Ifigs.5 and 6, the cut-
off plate I’ in this case being hung at one
side of the jet-nozzle and connected at the
opposite side of the same to a suitable oper-
ating-rod I, so that it may be swung across
the Jet openings.to cover or expose the same,
as desired.

Another form of cut-off plate is that illus-
trated in If1igs. 7 and &, the cut-off plate Sin
this case traveling across the segmental end

of the nozzle and being hung to arms S/, hav-

ing hubs turning upon studs pr OJectmfr lat-
elallv from the noz'zle, one of said hubs hav-
ing another arm S% to which is connected a
suitable operating-rod T.

It will be observed that as the disk G ro-
tates and carries its buckets past the nozzles
the jet first enters the forward end of the
bucket, the latter being carried farther and
farthel into the jet as the disk rotates.

- YWhen only a part of the full jet 1s acting,
a certain percentage of its force is lostif it is
allowed to spread into the advancing portion
of the bucket. IIence I prefertodivideeach

of ribs or flanges n projecting into the bucket
from the bottom and sides of the same and
following the contourof thebucket, as shown
more clearly in Ifig. 9, for by this means the
spread of the partial jet intoan empty bucket
when the water first enters the sameis effect-
unally prevented, and said. partial jet is so
confined as to exert its maximum propulsive
effect upon the bucket.

In order that the jefs of waterissuing fromn
the tangential nozzles may not strike the for-
ward ends of the buckets as the latter are
carried into the jets, said buckets are ar-
ranged upon the disk Gatsuch an anglethat
their forward ends, when they enterthe jets,
are in a plane pfuallel with the planes of the
,]ets or the front edge of the bucketis slightly
in advance of that plane, as shown in Fig. 1.

In the construction shown in Figs. 1, 9, 4,
and 11 the nozzle-plate has a thin projecting
web s, the outer edge of which 18 on a curve
of slightly greater 1adms than the periphery
of the disk G so that if the said web is set
so as to be central in respect 1o the disk, and
so as to just clear the same, the proper rela-

tion of the nozzles to the buckets will be in-

sured. In case it is desired to use a cut-off-
valve I’ or 5 this web is,of course, dispensed
with.

Having thus deseribed my invention, 1
claim and desire to secure by Letters Patent—

1. The combination of the disk and the
buckets on opposite sides of the same with a
bolt passing through the disk and through
opposite buckets and serving to secure said
buckets tothe disk, substantially as specified.

2. The combination of the disk having
openings therein with buckets having projec-
tions adapted to said openings, and bolts for
securing said buckets to the disk, subﬂt‘m-
tially as specified.

3. The combination, in a jet or impact
water-wheel, of the tangential nozzle and a
dislc lmvmﬂ' buckets with transverse parti-
tmu-plates, whereby each bucket is divided
into a series of chambers which are brought
1n succession into the path of the jet as the
disk rotates, substantially as specified.

In testimony whereof I have signed my

| name to this specification in the presence of

two subsecribing witnesses.
WILLIAM II. RIDGWAY.

Witnesses:
K. L. CAMPBELL
H. E. WiLLT n[s, Jr.
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