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To alz whom it maz _; concern: |
Be it known that we, EL1JAH B. BENHAM

| ‘md HENRY B. RIOHARDSOV cltizens of the [

United States, residing respev:.al:welgr at Mys-
5 tic, New Londen county, and State of Con-
“necticut, and at Amherst, in the county of
Hampshlre and State of Meseachueette have
]omtly invented new and useful Improvements

.- 1In Water- Motors, of whlch the followmg s a
SR .“-..j.,ra epeclﬁcatmn

This invention relates to water- motere aud‘
has reference to thatclass thereof denomm ated

4 piston-motors;” anditconsistsin thearrange-

" ment of a serles of pistons within a cylinder-

15 disk and radlatmg from the center thereof,
-~ wherein, through suitable valve- eonnectzons -
for admitting and discharging water, said pis-

- tons are caused to have successive reelpmcat-
ing metlons, which motions are so communi-

' | '_:__20 cated to a ring which rests upon the ends of |

. sald pistons and co- operetwely acts with the
latter as to cause the periphery of said ring

inclines under a roller- arm, which is attached

25 to a pulley located by the side of said disk,

- whéreby said pulley is given a continuous ro-
tary motion in the plane of the movemeut of
-said pletens o

This mventlon further eonsmte in the com-

o " 30 bmation with said plstons and their cyhndere
L off a valve adapted to be rotated through de-

vices. eonnectmg it with said ring, whereby
‘water is properly admitted to and dlsoharged

~ Ifrom said cylinders.
35 In the dremngs formmg pa,rt of this SpEGl
~ fication, Figure I is a front elevation of a wa-
- fer-motor embodying our invention.  Fig. II
18 a side elevation and end view of. one of the
plstons Fig. I1I is a side elevation showing

o ,4;3 the eperatlve parts in vertical seection. Fig.

1V is a side elevation of the valve-box. TFig.

| ) { 'V is a side elevation of the valve and a por-

tmn of the valve-lever. Fig. VI is an end
view of the valve and of the inner face of the

| 4 5 valve-box, and showmg a portion of the valve-

lever. Fig. VII is a front elevation of that

portion of the cyllnder disk within the dotted
line 2« x, Flg I, from which the valve-box is
removed Flg VIII is perepeenve wew ef the 1

-ders v are pistons.
| ter. zmdleeteseylmder -ports.

arm on wheel e,

lever.
18 the lever -ring.

valve-seat e.

parts shown in Fig. V g, IX is a ver tlcal,sc‘a_f*
‘section of the portlon of said disk shown in
Fig.VII ,together with a portionof itsrear hab. -
In the drawings, B is a standard. Ais a
supply-pipe, secared in a sleeve on said stand- - -
ard by a set-screw, a. b is the eylinder-disk, 55
having a hub, ¢, extendmg rearwardly. eis O
) clrcu]ar valve seat n indicates the eylin-
‘a* are rollers in the lat-
cisabalance- .
w18 a reller-fﬁo -
o1s arolleron arm w. dis =
h is the valve-box. s is the valve- -
m llldlC‘ltES the hollew valve. faee H

wheel. Disa driving-pulley.

the valve.

Like letters refel 'to ]11{e I}I:tha m the eex elel'_egi_ :3.

figures.

The evlmdel dlek b is a eueular metalllc |

piece havmg a- series of cylinders, n, formed

therein in lines radiating from its center The

‘outer ends of said cylinders are provided with wa
‘the ordinary stuﬁﬁng boxes, as shown. -
to present a continaous succession of caurved |

Said
cylinder-disk is provided with a rearwardly-

_projecting hub, €2, atits center, through Whlch- o
‘and said disk is ma,de 2 sultable water -pas-
sage opening into a circular valve. -chamber 75
~counterbored in the front face of said disk,
-and tbhat portion of the surface of said valte |

chamber which surrounds and standsataright
angle to said water-passage constitufes the

center of disk ), which terminate in like per- |

forations made in the face of said v alve-seat
‘and extending rearwardly, wher eby a series of
‘water-passages is provided from said valve- 8 5
chamber into said c¢ylinders.
_hd,vlng a hub provided with the ordinary stuﬁ
‘ing-box, and a flat rim, as shown, is adapted
‘to be secured on the front side of said cylin-

A valve-box, h.

der-disk’ by screws or other suitable means, as go
shown, over said valve-chamber. A valve, d,

_promded with a hollow stem, and with a semi-

circular face, m, having a cha,mbel therein,

+ which communicates with the interior of sald

stem, and its interior end closed and of taper 0 5  _:'

form,isadapted to berotated within said valve-
| chamber and valve-box.

The aforesaid semi-
circular. chambered face m of valvedisadapted =

Port- holes z are formed, running 80
from the lower ends of eylinders toward the -
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to bear and rotate against the valve-seat e, | arm w. When said pistons move outward, as
covering a portion of the ports 2, and leaving | aforesaid, the face m of valve d covers the ports
leading to the cylinders on the opposite side

the rest of them open into said valve-chamber,
the latter being in eommunication with said
water-passage through disk b, an opening be-
tween said passage and chamber being made
by the tapering form of the end of valve d,
whereby the face of its inclined end is sufti-
ciently removed from the inner border of said
chamber to afford a suitable water-passage
into any part of the latter which bappens to
be opposite to that which is occupied by the

“hollow valve-ring m. .

_15
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The pistons » are properly fitted to have a

reciprocating motion in the cylinders n, and are
provided with friction-rollers «® in their outer |
slotted ends.

A lever-ring, H, is adapted to rest in the

slotted ends of a certain number of. said pis-
tons, and upon said rollers «® when the ma-

chine i8 not in motion, and 1s of such diameter

25

as will permif certain of said pistons on one
side of said disk to move while engaged with
said ring to the extent of their full stroke out-
ward, while the opposite side of said ring 1s
engaged with certain of said pistons which
have made their full stroke inward. Thus

- when the motor is in operation the successive

| "

reciprocating movements ot the pistons v cause

said ring to assume such varying positions

“relative to the center of disk b that the pe-

riphery of saild ring is made to present a suc-

- cession of curves eccentric to the center of

35

.40

- said disk, which are sharply inclined toward

the center thereof, one of which is illustrated

between the points 5 5 on said ring in Fig. 1.

The supply-pipe A is rigidly secured in a
sleeve on the stand B by the set-serew a, and,
entering the hub €? on the rear side of disk 0,
is firmly secured to the latter. A balance-
wheel, ¢, having a bub of sufficient length to
permit of securing thereon the driving-pulley

D, is fitted to rotate on said hub ¢®* on disk b,

45

and said wheel ¢ has an arm, 4, on 1ts rim,
which extends therefrom in a line parallel to
the axis of said wheel and across the periph-
ery. of said ring H,and carrieson 1t a friction-

- roller, 0, which is adapted to ride on the lat-

50

ter.

A valve-lever, s,1is secured on the aforesaid
hollow stem of valve d, and its free end en-
gages with the end of said arm w on wheel .

" The operation of the above-described im-
provement is as follows: Water is admitted
through the pipe A, flowingin the direction of
the arrow at the right in Ifig, 111, and, passing

_through the center of disk s, moves in the di-

6o

rection indicated by the arrow in said figure
above the end of valve d, flowing into that
part of the valve-chamber not occupied by the
valve-face 1, and thence into the cylinders #,
whose ports z are uncovered in said valve-
chamber: The pressure of the water now acts
against such pistons as are exposed theretoin
said eylinders,moving them outward, asshown
at the top and at the right in FKig. I, and fore-
ing the periphery of ring H against roller o on

276,520

of disk b, preventing any water from entering
them, and providing a free exift for any that

may be in them by presenting its open cham-
ber directly before their ports, whence 1t may

flow through said chamber and valve-stem
and freely run off. . Thus when certain of said

pistons move outward, carrying ring H with

them, the latter unobstructedly retires the

pistons opposite the former into their cylin-

ders. As a consequence of forcing ring H
against arm 1, as aforesaid, and allowing
that portion of said ring beyond said arm (or

70
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below it in Fig. I) to swing toward the cen- o

ter of disk b, such a curved incline is formed
and foreced to act against said arm that wheel

¢ is rotated, and with it valve d, through le-
ver 8, is made to revolve, whereby the cylin-
der-ports z are successively closed and opened.

The wheel ¢, it is seen, ‘must revoive in the
direction indicated by the arrow, Fig. I, and
the action of valve d is such as to cause the
pistons -in the rear of arm v to move out-
ward in proper succession to maintain said

curved incline, and the pistons which arm «
is approaching to move inward in like de-

oree. - | _.
If desired, the valve d may be perforated
near the outer face of disk b toallow the waste
water to run off,instead of discharging it from
the extreme end of the valve-stem. -
1t is obvions that the deviees hercin de-

gaQ

I00

scribed and shown may, in a coustruction
adapted thereto, be advantageously employed

with steam or compressed air instead of wa-

ter.

In fitting the valve'd to-a proper bearing

‘against the valve-box /i, water may be allowed

to low back of the valve-ring m and into said

105

box sufficiently to partially balance said valve

and decrease its friction against the latter.
- What we claim as our invention 18—
1. In a piston-motor, a series of cylinders

. 110

provided with pistons adapted to have recip-

rocating motions therein in lines radiating
from a common center and in the same plane,
ports and valve devices, and operating mech-
anism, substantially as deseribed, for permit-
ting water to enter and leave said cylinders, a
ring surrounding and engaging with the ends
of said pistons, a driving-wheel adapted to be
rotated in the planeof thereciprocating move-

11§
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ment of thelatter, and means,substantially as

described, for engaging said ring with said
driving-wheel, combined and operating sub-
stantially .as set forth.

2. A series of cylinders provided with pis-
tons adapted to have reciprocating motionsin
the same plane and in lines radiating from a

common center, induction and eduction valve.

devices, ports, and operating mechanism, sub-
stantially as described, a driving-wheel adapt-
ed to be rotated in the plane of the move-
ment of said pistons, and appliances, substan-

tially as described, interposed between said

128
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plstons and sald Wheel whereb the leclpro
cating movements of the former are converted
into a rotary movement of the latter, com-
bined and operating substantially as set forth.

‘3. In combmatlon, the- wheel ¢, provided

~ with the arm w, thering H, the cy lmder-dlsk by

provided with a series of cylmders, 1, and pis-

tons v, the valve d, and Iever 3, substantlally

~ as set forth

10

4, The combmatwu, mth the cylmder dlsk

b, provided with the valve-seat ¢, and ports 2,
“of the valve d, having the chambered semi-

o circular valve face m, and an eduction- open |

mg leadmg fmm the rear side of the ]atter,

substantially as set forth.

| ISI ..

- 5. The combmatmn with a series of plstons,-_ o
v, of the ring H, adapted to be oscillated by

sald pistons to cause its periphery to describe

in suceession curved inclines eccentrie to the
center of motion of said pistons, substantlally 20

as and for the purpose deseribed.
o "BLIJAH B. BENHAM.
‘HENRY B. RIbHARDSON
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