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To all whom it ma; Y CONCEr.:

Be it known that I, FRANK M. BOOKW AL-

TER, a c¢itizen of the Umted States, residing
at Springfield, in the county of Clark and
State of Ohio,have invented certain new and

useful Improvements in Water- Wheels, of

‘which the following is a specification, refer-

. ence being had ther ein to the accompanying
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drawings.

1'his invention Ielateb to certain new and
useful improvements in water-wheels, and is

of the type known as the “hlll‘dy-ﬂllldy::

wheel, in which a streamn of water is projected
into buehets to 1mpmt rotary motion to the
wheel.

The essential object of my invention is to
provide a wheel having a periphery adapted
to divide a stream of w&tm into two parts or
portions and to equip to such a wheel or
combine therewith water-receiving buckets
having a eontour adapted to direct the water
]atemlly and discharge the same therefrom

at the outer sides thel eof, the contour being

such thatthe momentum a,nd the reactionary
force of the water both act to propel the wheel.

In the accompanying drawings, forming a

part of this specification, and on which 111-._6
reference-lettersindicatecorresponding parts,
Ifigure 1 represents a side elevation of 2 por-
1;1011 of a wheel and several buckets embody-

ing my invention and a partial side and sec-

131_011&1 view of a nozzle projecting a stream of
water; IFig. 2 an inverted plan -View of the in-
strumentalities shown in Fig.1; Fig. 3, a sec-
tional view of the wheel-rim on the line z «
of Iig. 2 and an inside view of two buckets:
and Fig. 4 a detail view of one of the buckets
detached looking down into it.

Theletter A deblgnates a segment of awheel,
preferably though not neeeqs‘ully divided in
the inuer,portion into spokes B. The periph-
ery of this wheel presents two concaved sur-
faces C and D, meeting about the middle of
the width of the rim in a somewhatshar pened
apex B. This apex preferably extends in a
radial direction beyond the adjacent edges of
the buckets, though thisis not 1nc115pensa,ble
The function of thls projecting edge is to di-
vide the stream into parts, so that one stream
will be converted into two and each portion
assigned to a bucket. The objeet in conecay-
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whiech is fitted against the periphery.
‘be understood, hOWBVGl that if the dividing-
edge of the wheel is pwsewed it is not indis-
| pensable to'also preserve the concave face.

I -

buckets and more accurately conform to the
desired contour of that part of the buckets
1t will

| ing the petiphely is to accommodate the
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The buckets are indicated at I, and inas- .

much as they are all alike & desc,uptmn of
one will suffice. It consists of a vessel of
metal, preferably brazed, screwed, or other-
wise seemed to the wheel-rim to one side of
the dividing-edge. The bucket has a bottom
G and three sides I, I, and J. The side J is

fitted to the concave of the wheel, the portion

J’ terminating near the dividing-edge E, as

- bo

seen in Ifig. 3. It 1s preferred to reduce the

thickness of the side J from its union with the
side I toward and to the part J’ to practically
a knife-edge, s0 as not to obstruct the water
as it passes along the side of the dividing
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edge or ridge, as seen in Fig. 1, whence it en-

ters the bucket. The waterenters the bucket
in the corner :-,Ldg acent to the dividing-edge

and as the enterl ing place includes a pa,rt ot
the side Il 1t too is reduced in thickness from .

itsunion with theside Ito the part J’, as is best
seen in Kig. 4. - The sides of the bucket all
curve, and the bottom also curves, so that
each blends into the other. The water enter-
ing as aforesaid acts by the forece of its mo-
mentum against the interior of the bucket,

except when it reaches that portion GSSOHtI&H}
comprehended by the side I, when its reac-
tionary force is exerted aﬂ'amst the bucket.
As each successive set of buckets passes op-
posite the stream it 18 acted upon in this man-
ner and the wheel given a uniform momen-

tum and strong rotary movement. Referring
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to Fig. 1, it will be observed that the face or

that part of the bucket comprehended by the

edges of the sides inclines back from a radial
line commencing at the side I and proceed-

ing toward the periphery of the dividing-

edﬂe 1t will also be observed from this ﬁn‘-
ure that the edge I is lower than any othel
part of the bchet T'he object of these fea-

tures 1s to insure the delivery of the water

into the buckets without its coming into con-
tact with the lower outer part of the side H,
the edge being the lowest It is plefeued
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that the edge II shall be on a curve, as best
seen 1 Ifigs. 8 and 4. It is also preferred

~ that that part of the bucket where the water
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discharges, and which is comprehended by the
side I andisnearthe side of the rim as viewed
in Kig. 2, shall be farther forward as viewed
from the nozzle than that part of the bucket
where the water enters and lying near to the
outer portion of the cutting-edge. By this

arrangementthe free reactionary effect of the

water 1s obtained.
The operation of my improved wheel will

be understood by the foregoing in connection

with the accompanying drawings.
Having thus fully deseribed my invention,

‘what I claim as new, and desire to secure by

Letters Patent, is—

1. In a water-wheel of the character de-
scribed, the combination, with a wheel proper
having a water-dividing edge on its periphery

and water-receiving buckets secured to the

periphery, of a nozzle adapted to project a
stream of water against the dividing-edge.

- 2.-In a water-wheel of the character de-
scribed, the wheel proper having a dividing-

edge on 1its periphery and water-receiving !

buckets secured to the periphery, with. re-

445 845

| duced edges adjacent to said dividing-edge,
‘andanozzleadapted to project astream of wa-

ter against said edge, as set forth.

3. In a water-wheel of the character de-
scribed, the combination, with a wheel proper
having a dividing-edge on its periphery and
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water-receiving buckets secured to said pe-

riphery with their outer edge, radially meas-
ured, lowest and their edge where the water

‘discharges set farther forward than the wa-

ter-entering part, of a nozzle adapted to pro-

ject a stream of water against the dividing-

edge and into the said bucket. _
4, In a water-wheel of the c¢haracter de-

1 seribed, the combination, with a wheel proper
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having two concaved surfaces on its periph-

ery and a dividing-edge ‘formed by the apex.

of sald concaves, of buckets fitted into the
sald concaves and secured and having curved
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sides and a eurved bottom and reduced edges.

In testimony whereof I affix mysignature in

presence of two witnesses. |

FRANK M. BOOKWALTER.

Witnesses: |
OLIVER H. MILLER,
WARREN HULL.
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