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To aZZ whom it ma,y CONCErn, :
Be it known that I, JAMES BE. VARTLEY, of

~the city of Rochester in the county of Monroe

and State of New York have invented certain
Improvements on Water-Motors of which the

following is a specification, reference being had

- to the annexed drawings, in which—
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- Ssection through the crank-shaft.
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I‘lwure 118 a central vertical section thron oh

my 1m1)roved water-motor. Fig. 2 is a plan
view of the same, showing also a horizontal
Fig. 3 is a,
section on the line z #, Fig. 5. Flg 4 1s.

horizontal section through the cylinder, on
the line y v, Fig. 1. Tig. 5 is a vertical sec-
tion through the crank and oscillating connect-

Ing-arm. Flﬂ' 6 18 a vertical section through

the cyhnder &nd a1r- chamber, on the line z z,
Fig. 4. Figs. 7, 8, and 9 are sectional views,

11 is a side view of the same. Fig. 12 is an
end view of the clamp 's. TFig. 13 is a side
view of the box or universal joint connecting
the crank-pin and vibrating arm O..

My invention relates to an improved water-

- motor 1n which the distribution of the water
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is effected by a hollow piston provided with
suitable ports and connected with the crank,
S0 as to receive an oscillating movement about
itslongitudinal axis therefrom; and it consists
in the mechfbmcal arran gement and construc-
tion of the parts, as heremafter more fully

| pomted out.
My i 1mprm ed water-motor is bhOW]l in the

accompanying drawings, in which—

A is the annular Water chamber, the upper
part of which serves also as an air- chamber,
and which incloses the cylinder E and 1)1st0n
K, and theinlet and outlet passages C C and D

D S isthe piston-rod; S,, the sliding connect-

ing-sleeve; Z, the crank and R the ﬂy wheel.

The fly- wheel crank - shaft and connecting-.

sleeve are supported by a castmg, T, which

is placed on the chamber A, and IIICIOSES all

the working parts, a glass door P, being pro-
vided for convenience of observatmn and ac-
cess.  The water-chamber A rests on a suita-

ble pedestal and supports the casting T above
1t. The chamber is provided with an inlet
water-passage, m, and outlet-passage n., The

| cylinder E is centrally located in the chamber,

F

and is provided with a removable sleeve, N,

in which the piston operates.

Between the thnder and the outer wa]l of 55 '

‘the water and air chamber A is placed a ver-
tical circnlar partition, B, attached to the top

of the water-chamber. The annular space be-
tween the cylinder and the partition B is di-
videdintofourequal parts by the vertical radial
walls e e ¢ e, which extend upward from the
bottom of B to the horizontal walls H H, Figs.
1 and 6.
and the cylinder is thus divided into four
chambers or water-passages, C C and D D,
the first two being for the ﬂ(ll‘.[lleIOll of WatEI

to the eylinder, and the second, D D, for the

exhaust of wa,ter therefrom. Tl:ne passages C

.U communicate at their lower ends with the
-showing the constructwn and operation of theh -
reversing mechanism. Iig, 10 isan end view
- of the plston removed from the eylinder. Fig.

water-chamber A, as the partition B does not
extend down to the bottom of the lattel and
the passages D D communicate with the out-
let water-passage n.
lished from one of spaces D to the other through
the aunular passages & 3, Fig. 1, and the lat-
ter opens into the dlscharfre plpe n The pis-
ton 1tself operates as the v alve to control the
admission or discharge of water to or from the
cylinder. The construction of the crank and
connecting mechanism is such that the piston
rotates about its longitudinal axis during each

stroke, traversing an angle of ninety degrees.

The space between the partltlon B

Communication i 18 estab-
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The piston is cast hollow, with four radlal |

walls, which divide the mterwl ‘thereof into

four equal water-passages, two of which, « a,
are open toward the top of the piston, and two
of which, b b, open toward 1ts botfrom (See
Kigs. 4, 10, and 11.)

In Flg 4 the piston is represented in the

position it occupies when thée crank is on the
dead-point and all the ports through the cyl-
inder and sleeve N are closed.” As the crank
revolves the piston K rotates on its axis and
opens communication, through the inlet-ports
¢ 4, from the passages C C into the spaces ¢ «
or b b within the piston, according to the di-
rection in which the motor is running. At
the same time the discharge-ports ¢ ¢/ will be
opened for the discharge of the water con-
tained in the cylinder into the passages D D.
The water, entering the chamber A, passes up-

ward under the Iower end of pa,rtltlon B into

g0
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~ the water-spaces C C, and thence through the |
inlet-ports ¢ ¢ 1nto one end or the other of the.

2 N 238,156

~ cylinder, according to the position of the pis-

ton, and from the cylinder the water passes
outward through the discharge-ports ¢/ ¢/ into
the passages D D, and thence, through the
outlet-pipe n, 13 dlscharged from the machme
The piston is provided at the ends of the wa-

- ter-passages @ @ and b D, respectively, with

10

transverse partitions /A h, Fig. 1, which pre-

vent the flow of water toward the bottom and
top of the piston. The lower part of the wa-

- ter-passages D D are closed by the horizontal

20

partltlons H/ H/, Figs. 1 and 6.
The piston-rod S passes through the stuff-

ing-box 7, Fig. 1, and extends upwald the

whole height of the casting T, being attached
at its upper end to the shdmn' connectmn 1.
This consists of a hollow msnnﬂ* connected to

the piston-rod at its upper end by the clamp

- 8, (see Fig. 12,)and nrovided with an arm, Os,
~ which is attached to the crank Z, by me*‘ms of

. .the universal joint.

- parts thereof on each side of the slot may be
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drawn together by the 1

bolts ¢ ¢, binding the
threaded end of the. piston-rod between them

in the proper position with regard to the crank

Z, so that the ports in the plbt()ll will come

into the proper relatlons with the port& in the |

cylinder.

The casting T 1s provlded mth removable
collars Iy I‘z, through which the connection S,
slides. "It isalso pmwded with a hinged door,
P, to exclude dust, and for access to the work-

1n g parts for the purpose of oiling or making

repairs, and which door, if pleferred may be
glazed, to permit observation of the machme
when in operation.

A hollow arm, V, attached to the casting T,

~-supports the crank shaft W, which carries at
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its outer end the fly-wheel R and at its inner

end a disk, into which the cmnl{-pin 7 18 1n-
serted. The crank-pin and the arm 0O; are
connected together by a universal joint, which
is composed of a box, p, provided with a pin,
71, at right angles with the crank-pin, which
fits into a journal on the end of the arm. As
the arm O, vibrates with the motion of the
crank through the angular distance between.

O, and.O,, Fig. 2, the pin Z, turns in its jour-

' motion as the arm O..
through an angle of forfy-five degrees on each

upper portion of the pin Z.
tion, which is shown in side elevation in Kig. -
13, prowswu is made for any 1naccuracy in

(Shown in section in Figs.
) The clamp s 1s formed Dby slottmﬂ* |
jthe upper end of the connection S;, 80 that the

| shown in Iigs. 7

nal and accommodates itself to the position of
piston has the same angular

TR

the crank. The
The arm O; swings

side of the plane, passing through the centers

of the crank-shaft and the plthIl -rod, thus
oiving in all an angular motlou to the plston - o
6o -

of ninety degrees.
The box p on the crank 7 is prowded Wlth

-tmnnmns on each side thereof which fit into

suitable journals on the yoke which forms the
By this construc-

pOSlthl] of the crank Z. The pins u u, Figs.

3 and 13, which secure the caps on the jour- -
nals above the trunnions of the box p, pass -

through the trunnions in holes sufficiently
large o permit of a slight amount of play in.
the box. |
- The motion of my 1mp10ved “ater-motor
may be reversed by providing a lever to ro-
tate the sleeve N within the cylinder.
lower foot of the cylinder would, in this case,

The
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be provided with a stuffing-box through which
the shaft » passes, and Whlbh shaft is attached

to the sleeve N and provided, at its outer end,
‘with a hand-lever by which the sleeve may be

_80-: o

rotated about its longitudinal axis, so as to

caunse the reversal of the motion of the engine.

- The constructwn of the reversing- gear 18
(,8,and 9. '

I claim—

1. In combllmtlon Wltll the Water and air

-ch%mber A, provided with inner annular par-

tition, B, the cylinder B, water-passages Co

and D D and piston K, havmo* an oscillating

motion about its lonﬂ'ltudm&l axis, and pro-
vided with openings a¢ « b b, substantnllv as
set forth.

2. In combination with the water chamber
A and cylinder E, provided with suitable wa-
ter inlet and outlet passages, the piston K,
having an oscillating motion about its longi-
tudinal axis, piston- Tod S, arm Os, universal

joint p Z;, erank Z, and crank- shaft W, ar-

ranged to operate substantiall y as and for the
purposes set forth.,
JAMES E. VARTLEY.
Witnesses:
GEO. B. SELDEN,
H. . PHILLIPS.
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