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Lo all whom it may concerm:

Be 1t known that I, PETER MURRAY, J r., of
Newark, in the county of HEssex and State of
New Jersey,have invented eertain new and use-

5 fal Improvements in Water-Motors, of ﬁthh
the following is a specification.

This invention hasreference to an 1mmoved
water-motor of that class in which a water-
wheel is rotated by the force of a stream of

1o water supplied by a water-conduit, the water-
wheel being constructed in such a manner that
the force of the water.is utilized to a high de-
oree, and the motor provided with means for

- reg lll'ltll}ﬂ‘ the supply of water, and thereby

B the Speed of .the same.

N The invention consists of a water- motor
comprising a cylindrical casing with supply
and discharge channels, a water-wheel in sald
casing, a supply- ren*ul"btmg valve having an

:0 1injection-nozzle,a casing surrounding said. reg-

ulating-valve, a needle-valve passing through
- the supply-valve, a fixed shaft, a governor on
sald shait, lllechan iIsm for (‘0111]6(31311’19‘ the gov-
ernor to the supply-valve, and a belt-and- -pul-

25 ley transmission from the shaft of the water-

- wheel to the governor. The water-wheel is

provided with Duckets of a novel construction.
The invention consists, next, of chutes at-
| tached to the casing at both sides of the water-

30 wheel, said ehutes having pockets for receiv-
ing and conducting off the water escaping
through the side openings of the bucLets of

~ the water- wheel. |

- The invention consists, further, of concavo-

3 s convex deflectors located close to the circum-

ference of the water-wheel below the line of

impact of the stream of water supplied by the
‘injection-nozzle of the regulating-valve.

The invention consists, further, of certain

a0 details of construction dnd combmatmn of |

parts, which will be fully described herein-
after, and finally pointed out in the claims.

- In _the accompanying drawings,Figure 1 rep-

resents a side elevation of my improved wa-

45 ter-motor. I‘lg 21s an end elevation of the

~same. Fig. 31is a vertical longitudinal sec-

tion,a part of the circumference of the water-

wneel being broken away.

~ transverse section on line z z, Fig. 3. Fig. b

50 is a vertical section of a portion of the water-

Fig. 41s a vertical

] wheel drawn on a lal “‘Gl scale, and showmﬂ'j

|

of the wheel.

—

| supported on a suitable bed-plate, A'.

the pOSll}lOl.l of the buckets and of a chute at

one side of the same. Figs. 6 and 7 are re-

spectively a detail side view and a horizontal
section on line z z, Fig. G, of one of the chutes
for conveying off the 1 watel from the buckets
of the wheel. TFigs., 8 and 9 are details of the
buckets and the,lr connection with the frame
Tigs. 10 and 11 are respectively
a vertical central sectlon and a horizontal sec-
tion on line ¢ ¢, Fig. 10, of the water-regulat-

ing supply- valve and T igs. 12 and 13 are dia-

orams illustr atnw the flctlon of the water on

the buckets of the wheel.
‘Similar letters of. 1eference mdlca,te COrre-

sponding parts

Referring to thé dmwmws A representsthe -

shell or casing of my improved water-motor,
which casing is made of cylindrical shape and
The
casing A is provided at one end with asupply-
channel

the supp]y channe]
At the interior of the casing A is mmuwed
a water-wheel, B, the shaft B’ of which 1S sup-

| ported in be‘umgs arranged eccentrically to
the casing and in such a manner that the wheel
is closer to the supply-opening and far ther
from the dischar we-opemug, whereby a larger
space is provided in the casing A at thab pomb

opposite to the inlet of the water, so that the

| water dropping from the buckets of the wheel
has sufficient room and does not exert, to-

gebhe1 with the resistance of the air, a 1etfu d-
ing action on the wheel D. The hub of the
water-wheel B is keyed to the shatt B, and

70

@, and at the other end with a dis-.
charge- channel b, of larger cr oss section Lh‘m

75
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the latter retained in position relatively to the

casing by annular wipers w, (shown in Fig.
4,) which wipers are made mten ral with the
shaft-bearings of the casing A fmd provided

with openings ¢ at their lower parts -for re-

turning the water that passes along the shaft

‘B’ to the bearings to the lower pfub of the cas-

ing.
" The shaft- be:.—'mnns are plowded mth disk-

shaped flanges at points next adjoining the

outer sulface of theside walls of the casing A,
said flanges being bolted to said walls. These

_ﬂann‘es also cover the openings in the side

e -

nrigl




: 5 the wipers.
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walls of the casing A, through whieh the wip- | to open the same more or less, regulate the

ers are inserted when placing the shaft-bear-

‘1Ings in position, said openings being of suffi-

cient diameter to permit the introduction of

- The side walls of the casing A are provided

10

with openings o’ concentric to the axis of the
water-wheel shaft, said openings being some-
what larger in diameter than the diameter of

the wipers, so as to permit the ready insertion
- of the same.

: The openings o’ are closed by
disk-shaped flanges 0%, located outside of the
casing and made integral with the shaft-bear-
1mgs, said flanges being tightly applied to the

- casing, 8o as to close the openings o’ and pre-

vent any leakage of water through the same.

-~ cylindrical casing C', that surrounds the sap-

ply-regulating valve C. The valve C is ar-

20 ranged in an inclined position, nearly tan-
gential to the lower part of the water-wheel

~and fitted into a cylindrical shell, C?, having
~openings or ports d, that: communicate with

25 vided with radial slotted arms having T- |
shaped heads ¢, which latter open or close the

the exterior casing, C'. The valve C is pro-

ports d of the eylindrical shell ¢/, so as to regu-

~late thereby the supply of water to the inte-

30 vided with a hollow shank, @, through which |
- passes the shank of a needle-valve, d’, the in- |
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rior of the casing A. The valve C is pro-

ner tapering end of which extends into an in-

jection-nozzle, 4, at the inner end of the shell

C. The outer end of the needle-valve @ is
connected to a fulerumed lever, @, by means
of which the needle-valve @ may be moved
forward into the injection - nozzle, so as to
close-the same, or moved back, so as to open

‘the same, according to the size to be given to

the jet of water. | |
Between the valve C and the nozzle ¢ is ar-

ranged an annular chamber; (%, of sufficient
slze to contain a body of water large enough

to supply a solid unbroken jet of water to the

45 nozzle. The hollow shank of the valve O, as

_50
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weli as the shank of the needle-valve D, ex-
tends through stuffing-boxes of the casing C
to the outside, so as to prevent the escape of
water. The hollow shank of the valve C is
provided at its outer end with a fixed crank-

~arm, ¢, that is connected by an intermediate

pivot-rod, ¢, with the upper end of a ful-
crumed lever, ¢°, the lower forked end of
which engages a grooved collar, ¢°, that slides
on a fixed horizontal shaft, I, which is sup-
ported in a socket, ¢, at the top of the casing
(' of the supply-regulating valve C, as shown
in Figs. 1 and 2. | |
A centrifugal governor, I¥, of any approved
construction, 18 supported by a sleeve, ¢°, on
the fixed shaft I and connected by pivot-links
¢’ to the sliding collar . The governor I re-
ceives rotary motion by a belt-and-pulley trans-
mission, £’ % from the shaft BB’ of the water-

lever ¢’, connecting-rod ¢/, and crank-arm e,

- an axially-turning motion to the valve C, so as

-
““““““

nt—

snpply of water to the water-wheel, and rotate
the same at a uniform speed. |

70
~ The speed can be adjusted by regulating the

tension of a spiral spring, €', interposed be-

tween the lever ¢® and a fixed arm, ¢°, as shown

in Fig. 2, whereby the governor has to over-
come a greater or smaller resistance of the

sSpring. | o
The jet of water is forced from the Injection-

nozzle in a line nearly tangential to the eir-

cumference of the water-wheel B, the jet form-
ing impact with the buckets of said wheel, so
as to impart rotary motion to the latter. ‘The
water-wheel B is provided with a flanged cir-

. | eamferential rim, g, of U-shaped cross-section,
- Thesupply-channel ¢ communicates withthe |

which rim is provided with a number of 1n-
clined lips, ¢, having openings ¢* near the

apex of the angle formed by said lips with the

circumference of the rim g, as shown in ¥ig. o.
Below the edge of each lip g is arranged a

bucket, 2, which is attached by side and end

lugs, 7' 1%, to recesses ¢* and notches g* of the
flanges of the rim, as shown in Figs. b and 8.

N{®

G0

Each bucket % is formed of a slightly-concave
front part, 2°, that extends forward from the

lip toward the circumference of the flanged

»

next lip, g, and a middle part, 7% that extends

rim, a rear part; k', that extends toward the

at right angles to the front part, salid middie-

part being re-enforced by a central tapering
rib, %%, as shown in Figs. 5, 8, and 9. '

Between the lip ¢’ and the front part, 7, of
the bucket & a narrow space is left, through
which the water can passto the space between

‘thelip ¢’ and the middle part, 7%, of the bucket,
so as to force the air through the hole g*in the

lip ¢ and destroy thereby the air-cushion
formed between the lip and front part of the
bucket. The full force of the jet on the lip
and bucket isthereby utilized without any im-
peding action exerted thereon by theair. The
water then passes up along the front part of
the lip ¢’ and the rear part of the bucket In
front of the lip,being divided by the tapering
rib of the middle part and conducted through
openings A’ of the side flanges of the ring to
chutes G, that are attached to the side walls
of the casing A, one at each side of the water-
wheel. The chutes G are divided by trans-
verse partitions G'into pockets,which serve to
receive the water that passes through the side
openings, A'. Iach chute G is partly closed
by a curved front wall, the upper end belng
closed, while the middle and lower parts in-
crease gradually in width toward the lower

‘end, so that the wateris shed freely and with-

out choking. By thus conducting the water
from the bucketsthrough theside openings of
the rim to the chutes of the casing the buckets
are relieved tosome extent of the water, while
the remaining water is discharged freely in
front in the wider space formed in the casing

RS | below the water-wheel and at the side oppo-
- wheel, and serves to impart, by the collar ¢, | |

site to the inlet-nozzle, as shown 1n Fig. 3.
Therelative position of the discharge-chutes

G to the water-wheel is shown in Figs. 3, 4,

(C.
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and 5, while one of the chutes is shown in de-
tail i 111 Ifigs. 6 and 7.
To prevenb the water that has acted on the

Iip g and bucket of the water-wheel from Dbe-

ing thrown or deflected into the line of the jeb
of water, a deflector, H, is attached to oneside
wall of the casing and provlded with convexo-

coneave plates H" that extend transversely

across the buckets of the water-wheel close to
the same, as shown in Figs. 8 and 4. The de-
flector-plates H' take up the water deflected by
impact with the bucket and convey it in down-
ward direction toward the discharge-channel,
as-indicated by arrowsin Fig. 3. By the joint
action of the d]SCh"LI’“"G ehutt,s and deflector-
plates the full impact “of the water forced on

the water-wheel 1s utilized,and butlittle if any |
action exerted on the same, as the

retarding
dead-weight of water or the resisting or back
action of the same on the wheel 18 consider-

ably diminished.

A transverse obtuse: anw]ed break water, I, is
located near the wheel B, and ver tically abov
the discharge channel b, S0 as to conduct the
water dropped from the buckets to the chan-
nel)d. Theeceentricarrangement of the wheel
permitsthe free expansion of the water carried
along by the buckets beyond the breakwater 1
and dropped in the enlarged space of the cas-
ing opposite to the injection-nozzle, so that it
is eonducted 1n a free and unobstructed manner
along thebreakwater to the discharge-channel.
The circumferential rim of the water- wheel, as
well of the buckets, is made of cast metal,

and can be readily and cheaply put tegether.

By my improved construction the speed of
the motor can be regulated to a nicety,accord-
ing to the pressure of the water supplied,and

"the water-wheel rotated at a uniform Speed

40

while the power of the water is utilized 1n a
higher degree than in the constructions hereto-

fme in use, owing to the eecentric position of |

the water-wheel in the casing, the construction
of its buckets, and the arrangement of the dis-
charge- chutes and deflector- pl‘mtes

Havmn thusdeseribed my invention, I claim
as new "md desire to secure by Lettels Pat-
ent—

1. The combination of a cylindrical casing
having a supply and a discharge channel,

supply-regulating valve, a casing su 1"]1'01111(1]111“’ |

said valve and prowded mth an aunulal
equalizing-chamber and an injection-nozzle, a

-needle-valve, a governor connected to sald

supply reﬂuhtmg valve, a water-wheel in the
main casing, and mechanism for transmitting
motion from the shaft of the water-wheel to the

‘governor, substantially as set forth.
2. In‘a water- -motor, a water-wheel having a

flanged rim and inelined lips having openings,
and buckets attached tosaid rim and extending

‘back of said lips, substantially as set forth.

3. Ina water-motor, a water-wheel having a
flanged rim and inclined 1i ps with openings,
buckets attached to said rim, and side open-
ings in the rim at both sides of said buchets,
snbstmltmlly as set forth.

4. Ina water-motor, a water-wheel having a

flanged rim and inclined lips with openings
and bueLetS attached by side lags to notches

and recesses of the rim, substantmﬂy as set

forth.

5. A bucket for water- wheels, (301]51st1n<r of a
front portion, a middle 1)011:1011 e*sttendm at
richt angles therefrom, and a rear portion, “the
mlddle portlou having a tapering center rib at
its rear part, substantially as set forth.

45
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In testimony that I claim the forewomﬁ' as

my invention I have signed my name in pres;

ence of two subscmbmn witnesses.
I’I.}TDR WIUHRAY, J R,
Witnesses‘:
PPAUL GOEPEL,
SIDNEY. MANN.
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