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To all whom it may concern: -
Beitknownthatl,ALMERIN H. LIGHTHALL,
a citizen of the United States, residingat New
York, in the county of New York and State
of New York, have invented certain new and

useful Improvements in Buckets or Vanes for
Water-Wheels; and I do declare the follow-

~Ing to be a full clear, and exact description

10

15
the class known as “impact” water-wheels
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- tion is to provide a water-wheel of the class
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of the mventltm such as will enable others

skilled in the art to which it appertains to |

make and use the same, reference being had
to the accompanying drawmgs and to the
letters of reference marked thereon, which
form a part of this specification.

This invention relates to watel-wheels of

and which receive theirimpelling forcefroma

stream or from streams of water under pres-.

sure directed into buckets or vanes attached
to or near the periphery of the wheel.
The primary object of the present inven-

referred to supplied with buckets or vanes of
such construction that the greatest amount

of force may be communicated from a stream

of water to a wheel through the buckets or
vanes into which the stream is successwely

- introduced.
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Further, the object of the present inven- |
tion is to provlde buckets or vanes for water-
wheels of the kind referred to by the use:
of which, applied to a wheel and in connec-
tion with opposing confrolled streams of

water, a wheel may be revolved in either direc-
tion at will, the bucket or vane being so

formed that a stream or streams of water ap-.

plied to one portion or portions of the bucket
or vane to drive the wheel in one direction
will not be interfered with and its force less-

ened by contact with other parts of the bucket:

or vane than the part or parts against thh
it is directed.

With these objects in view the invention
consists, essentially, of a bucket or vane for
water-wheels comprising two oppositely-ar-

- ranged pairs of concave surfaces, the surfaces

on one side being: of less mdth than those on

the other.

Fuarther, the mventlon consists of a bueket

or vane for water-wheels composed of two
‘oppositely-arranged pairs of cups, the walls

‘of the cups conver mng, forming fm ‘exterior

indentation.

‘Further, the mventlon consists of various
novel details of constr uction whereby the ob-
jects of the invention are attained.

"The invention isillustrated in the accom-
panying dmwmﬂs, in which—

Figure 1 is a side elevation-of a w ater-wheel
havmﬂ' my improved buckets or vanes ap-
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plied thereto and showing four streams of

water directed upon the buckets or vanes to
impel the wheel in one direction. Fig. 2 isa
view similar to Fig. 1, showing four streams
of water directed upon the buckets Or vanes
to impel the wheel in one direction opposite
to that in which it is driven by the streams of
water as shown in Fig. 1. Fig. 3 is a front
view of my bucket or vane detached from a
wheel. Fig.4 1s a sectional view of the bucket,
the section being taken at one side of the
center and on a line at right angles to the
axle of the wheel to which the buckets are
applied. Fig. 5 is a sectional view of the

bucket, the section being taken on a line at

right anﬂ'les to that on which the section
shown in Fig. 4 1s taken. Fig. 6 1s a sec-
tional view showinﬂ* the manner of attaching

1 the buckets to the wheel and Flcr 718 & plan

view of a bucket or vane.
In the drawings, A 1epresents the main

body of the bucket orvane, and B represents

arearextension or shank by which the bucket

1is attached to a wheel.

On one side of the main pm‘mon A of the
bucket or vane are the concave surfaces or
cups a,whichreceive the impact of the streams
of water when the wheel is revolved in the
direction indicated by the arrow in Fig. 1 of
the drawings. These cups are separated and
one side of each formed by a rib or projec-
tion @', which rib or projection is, as shown
clearly in Fig. 5, sharp at its upper or outer

edge and gradually widens out from a short

distance from its upper edge and forms one

face of each of the two cups a. The other

three sides of what are shown as four-sided
| cups are formed by sides corresponding in

shapetothe central rib or projection—that is,

all the sides are sharp on their outer edﬂ'es

| and gradually converge toward the lower por-

-

“tion of the pock_ets
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From the central ridge. . -
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or projection the front and back edges of the |

cups incline slightly downward to the outer

ends, so that in the turning of the wheel to

- which the buckets are attached the water pro-

jected into the cups is first discharged at the

outer ends.

IO

Oppositely m'ra,nged to the cups a a de-

scribed are two cups ¢ a, which correspond

in all parficulars as to form to the cups «.
The cups a*a?are of less width than the cups

- a,asclearlyshown in the drawings, and there-

..........................................

20

- 30

- B,whichextends rearward and hastwo flan oes
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vanes are a,ttaehed than the cups a.

The outside faces of the four cups of each
bucket or vane correspond in contour to the

inner faces thereof, and therefore there is

formed in the outer ftont face of each bucket

or vane an outside indentation or pocket ¢?,

the walls of which are formed by the outer
walls of the four pockets deseribed. =
The outer side wall of each cup has formed

on its inner face a series of sharp-edged ridges

at, which begin at points near the bottom of
the cups and gradually increase in width up
to the top of the outer wall.- The sides of the
ridge are concave, and therefore they form

in the inner faces of the outer walls curved

orooves @’, shallow at their inner ends and

ﬂ'ra,dually inereasing in depfh as they extend
outward.

Formed with the bucket or vane ig a shank

D, ‘between which is received the per 1phery of
thewheel C. 'The flan ges bhave indentations
in their inner faces, fm ming a dovetail open-

ing, and the per 1phery ¢ of the wheel Cis cor-

respondingly formed, as shown particularly
1n Fig. 6 of the drawmws

of the dovetail formed on the periphery of the

wheel are cut away for a distance correspond-

ing to the length of the shanks of the buckets,
allowmﬂ' the sh.:mks to be introduced at this

point 60 engage the dovetail and.then to be |

moved around to the places they are to oc-
cupy. The last shank introduced is held in
place 1n the section where the sides of the

dovetail are removed by bolts b, as shown in
______________________________________________ FIO- 2 e e ee et ee e e e e em et e e e ee e ee e e e em e em e em e ee e e

Impetus 1s-given the buckets and the wheel

to which they are attached by water under
pressure directed against the buckets by two
opposnely-alranwed series of nozzles D and

D', arranged one on each side of the wheel.
and WhICh are adjustably arranged to allow

discharge of water therefrom at any desired
angle. W’hen water under pressure is di-

‘rected through the nozzles D, it impinges

upon the buckets with the center of thestream
at a point mldway of the two cups «, and it

18 therefore equally divided, one- half of the
stream being directed into each of the cups

a. The 1mp.;wt of the water received at the
point described in the successive buckets as

the wheel revolves gives momentum to the:
wheel, the speed of revolution being gov-

erned by the quantity of watere] jected and the .

.............................................................

The side portions |
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force under which the water is maintained be-
fore discharge. © The exercise of thefull force

-of the water is insured by reason of the fact
that the discharge of the water fromthe cups

is retarded by the ridges and grooves on the
inner faces of the outer walls of the cups «a.
By this retardation of the discharge of the
water an advantage, in addition to insuring
the full utlhzamon of the force of impact, 18
secured, in that the wew‘ht of the water re-
tained in the cups is e ectlve in moving the

sition in the revolution of the Wheel the wa-
ter 1s discharged froin them. The grooves
in the outer sides of the cups prevent the for-
mation of eddies inthe cups, and they insure
the discharge of water from the buckets in
solid streams in directions to cause the
streams to clear the wheel-and the parts con-

nected thereto. The form of theridgesshown
and described isnecessary to accompllsh this.-

If alarge surface of ridges were presented
at the bottoms of the cups, the water at the
time of impact would be broken up suddenly
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and eddies would be formed, which latter

would impair the effectweness of the impact
of the water and would also prevent the dis-
charge of the water in solid streams after the
force. was expended. The outer edges of the

cups being lower than the remaining sides

offer no resmta,nce to the discharge of the
water after passing the grooves and ridges;

the water being allowed to pass outward on
~each side of the wheel free of all parts there-

of in the direction in which it is started by
contact with the central ridge, and so, as it
does not come in contact with the wheel, of -
fers no reactionary force to the onward 1’n0ve-
ment of the wheel. The cups a?, being ap-
proximately one-half the size of the cups a,
are out of line of the water projected by the

‘nozzles D when water is being discharged

against the effective parts of the cups «.
When it 1s desired to reverse the movement
of the wheel and revolve it in the direction in-

dicated by the arrows in Kig. 2, the flow of

water throu ah the nozzles D is cut off and wa-

ter under pressure is prmected against the
-eups-at-through nozzles I i |
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Inasmuch as the cups a?are of less area, athan

the cups a4 and as 1t 18 desirable that so.far as
possible the force applied to revolve the wheel
in the direction indicated by the arrow in Fig.

2 be as great as that applied to revolve Lhe
wheel in the direction indicated in Fig. 1, the

| exteriors of the buckets or vanes are prowded
| with the indentation or pocket a?, into which
| the water from the nozzles is received before
coming in contact with the cups a? thereby

materially increasing the surface for receiv-
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ing impact of water when the wheel is turned

in the direction indicated in Fig. 2 and in-
| ereasing the efficiency of the wheel.

Havmﬂ* thus described my invention, what

I claim as new, and de%ue to secure by Lettel S
Patent, is— .

1. A bucket Or Vane for water-wheels com-
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prising two oppositely-arranged pairs of con-

- cave surfaces, the surfaces on one side being

' bemo* Jower than the 1=ema,1mnﬂ' walls, sub-

IS

less 1n width than those on the other, sub-

stantially as-described. | |
2. A bucket or vane for water-wheels com-

prising two oppositely-arranged pairs of con-

cave surfaces forming cups, the walls of the

cups converging forming an exterior indenta-
tion or pocket, substantially as deseribed.

3. A bucket or vane for water-wheels com-
prising two oppositely-arranged pairs of con-
cavesurfaces forming cups a;nd provided with

stantlally as described.
4. A bucket or vane for water- wheels Comnl-
prising two oppositely-arranged pairs of con-

cave surfaces forming cups, the inner face of | -

g
i

the outer wall of each cup being provided with
ridges, the members of each pair of cups be-
ing separated by a rib or projection sharp at

its upper edge and gradually increasing in

thickness. from the edﬂ'e substantmlly as de-
scribed.

5. Buckets or vanes for wa,tel-wheels hav-
ing concave surfaces, forming cups, the outer
walls of the cups bem prowded with ribs hav-
ing concave sides ettendmﬂ' from the bottom
of the cups, formmg grooves, substautla,lly as

desecribed.

In testimony whereof I affix my swnatur

in presence of two witnesses.

ALMERIN H. LIGHTHALL.
Witnesses: .
JOHN PFEIFFER, J r.,
- ALBERT LET.
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