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To all whom it may concern:
Beitknown thatI, ALMERIN H. LIGHTHALL,

acitizen of the Umted States, residing at New
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York, in the county of New York and State
of New York, have invented certain new and
useful Improvements in Water-Wheels; and

I do hereby declare the following to be a full,
clear, and exact description of the mventwn
such as will enable others skilled in the art to
which it appertains to make and use the same.
Thisinvention relatesto jet or 1mpact water-

- . wheels.
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The primary object of the present invention
is to provide a water-wheel of the kind de-
scribed which shall be simple and inexpen-
sive in construction and by the use of which,
in connection with a jet or jets of water pro-
jected on one side or the other of the wheel,

the latter may be revolved with equal speed |

and force 1in either direction.

A further object of the invention is to pro- |

vide a simple and easily-applied means for
connecting a wheel rigidly to a shaft and for
disconnecting it therefrom when desired.
With these objects in view the invention
consists of a water-wheel having on the pe-
riphery thereof two parallel series of buckets
or vanes having cups for receiving the im-
pact of water, the cups of the buckets of the
respective series being oppositely arranged
and there being a space between the two se-
ries, so that water projected against the buck-
ets or vanes of one series will result in turn-

1ng the wheel in the opposite direction to that.

in “Which it will be turned if projected against

- the buckets or vanes of the other series.
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- Fig. 21is an end view thereof.
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Further, the invention consists of a water-
wheel havmﬂ' a double or bifurcated periph-
ery, each portmn of the periphery being pro-

vided with a series of buckets or vanes, the

openings in the respective Serles being oppo-
sitely arranged.

The 1nventlon iS 11111.5t1ated in the accom-
panying drawings, in which—

Figure 11s a side view of a water-wheel con-
strueted in accordance with my invention.
Fig. 3 1s a cen-
tral vertical sectional view; and Fig. 4is a

- view corresponding to Fig. 3, showing a modi-

fied form of device for attaching the wheel to
its hub. |

riphery of the wheel are arranged two series
of buckets or vanes B, having indentfations
or cups b therein for the reception of the im-
pact of water from suitable nozzles, by which

On the pe-

| In the drawings, A represents the water-
wheel, the main portion of which is prefer-
ably made ot one piece of metal.
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the water under pressure is directed against .

the buckets or vanes. The bucketsor vanes

60

are preferably constructed asshown, each be-

ing provided with a central rib or projection

b, aﬂ'&mst which the water is discharged and
'by Wthh the streams of water are dwlded

and directed into the cups. The outeredges
of the cups are somewhat lower than the rlb
or projection ', so that water projected into
the cups will be dischar ged from the outer

edges thereof free from the buckets in order

to offer no obstruction by contact with them
to the free revolution of the wheel.
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In order that there may be a space on each .

side of each series of buckets or vanes B, the

periphery of the wheel is bifurcated, as shown

in Fig. 3 of the drawings, forming two circum-

ferentlal ribs A’ A’, to whleh the two series of

75

buckets or vanes are respectively attached.

This construction allows the free and unob-
structed discharge of water from the inner as
well as the outer faces of the buckets, and

thus the water used to propel the wheel while

36

under pressure will not come in contact with -

any part of the wheel except the buckets, and
any impinging of the water while under pres- .
sure againstany partof the wheel whichmight

result in retarding the revolution of bhe lat-
ter is obviated.

The preferred means f01 attaching the wa-
ter-wheel A fto its shaft C is clearly shown in

the sectional views, Figs. 3 and 4. 'The hub
A”of thewheel is chambered, as shown ata a,
and that portion of the shaft C which comes

opposite the chamber is provided with cor-

responding indentations ¢ ¢. Arranged in

{ the spaces thus formed when the wheel 1S in

place on the shaft are keys D, adapted to lie

‘partially in the chambers in the hub and par-

tially in the indentations in the shaft. The

chambers in the hub are of a size to entirely

receive the keys to allow the latter to be
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placed in the chambers when the wheel is "
The keys are moved

slipped on the shaft.
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to and retained in proper p031t1011 in the

 spaces formed for their reception: to connect
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the wheel to the shaft by the set-screws d
d. These set-screws extend through screw-

threaded openings in the hub and bear at

their inner ends against edges of the keys.

In arranging the wheel on the shaft the
keys are drawn up into the chambers in the
hub by the screws d', and the shaft is intro-

“duced through the O.pening in the hub. The.

chamber in the hub and the indentation in

the shaft.are brought opposite each other, and
‘then the screws d’ are loosened, and the set-

screws d d are moved in forcing the keys to
positions partially in both the hub and shaft.

By tightening the set-screws d d the keys will
be ﬁrmly bea,bed and as a result the wheel is.

rigidly secured to the shaft. The loosening

allowing the removal of the wheel.

In the modified form of device shown in
Kig. 4of thedrawings the hub of the wheel is
made In two pieces A° A° by which is held’|
~the main portion A of the wheel.
A2 of the wheel are chambered to receive the |
keys D, and the parts of the hub are con-

nected by the bolts ¢®. In the modified form

bears against the keys. _
Water under pressure from a pump or

- pumps or other suitable source is projected
- from mnozzles E or F upon one or the other of |

the series of buckets or vanes B, according

to the direction in which the wheel is to be

revolved. Thenozzles, of whichany desired
number may be employed, are arranged at

The parts

suitable angles to cause the water directed
by each to the buckets at angles which will

‘most effectively drive the wheel, and each
‘nozzle is so located as to strike the rib or pro-

Jection of each bucket of the series against

-whiech 1t is directed.
Each key has a central scr ew-threaded open- |

ing, into which projects a screw o', extending
‘through the hub.
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The buckets or vanes employed are all of

‘the same size, s0 that the water from both

sets of nozzles bemﬂ' under the same pressure

and deliveredin the same quantity from each,
the wheel may be revolved in either direction

-with equal power and speed. This feature
.of my invention has especial advantages in

the uses to which the wheel may be placed,
particularly when it is employed on a vessel
when quick reversal of the direction of move-

‘ment and rapid attainment of full speed in
~elther direction are essential.

Having thus described my invention, what

I claim asnew, and desire to secure by Letters
- Patent, 18—

of the set-serews d d will allow the keys to-be |
moved back into the hub by the screws d’,

1. A water- wheel havmg on the pel iphery

ing a space between the two series, substan-
tially as described.

- 2. A water-wheel having its periphery bi-
“furcated, each portion bemﬂ‘ provided with a

_. _series of buckets or vanes havmg caps for
the keys are retained in place by the inner |

edge -of the main portion of the wheel which

receiving theimpact of water, the cups of the

respectwe series being Oppomtely arranged,
1.substantially as descrlbed

In testimony whereof I a,iﬁx my signature

“in presence of two witnesses.

ALMERIN H.
W itnesses:

JOHN PFEIFFER, Jr.
ALBERT LEU.

LIGHTHALL.
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‘thereof two parallel series of buckets or vanes -
‘havingcups forreceiving theimpact of water,
‘the cups of the buckets of the respective se-
‘ries being oppositely arranged, and there be-
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