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To all whom it may concern: - =
Be 1t known that I, PErer T. CorriELD, a.

citizen of the United States, residing at Day-.

ton, 1 the county of Montgomery and State
of Ohio, have imnvented certain new and use-

ful Improvements in Rotary Water-Pressure
Motors; and I do declare the following to be o
| tons placed at such distance apart that the
first piston, or the one moving 1 advance of

a full, clear, and exact description of the in-
vention, such as will enable others skilled in

the art to which it appertains to make and

use the same, reference being had to the ac-

- companying drawings, and to the letters and
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higures of reference marked thereon, which
torm a part of this specification. -
This mvention relates to improvementsin

rotary pressure motors adapted to be driven
by the water pressure from a hydrant or fau-
cet. In motors of this type, the problem has
been to construect a motor so that the ener-
1zing fluid cannot pass the rotating piston
or the valves at any point of its movement

and flow to the exhaust passage without ex--
~ercising any energy agamst the piston.

A
very small amount of ‘_rslifp ” when the water
supply 1s limited, will defeat the operations
of the motor.

It is therefore, the object of the invention
to so'construct the motor that the water will

be controlled and prevented from escaping

‘to the exhaust until the full pressure thereof

has been exerted to drive the 1pis;'ia.(}n.. '
In many localities the cost o _
siderable and 1ts waste is to be avoided, there-

fore, a further object of the invention is to
provide a motor which will utilize the full
orce of the water and avoid any waste there-

of, and at the same time-a motor of such simn-
plicity that it can be built at a comparatively
small cost, and combines a minimum weight

.

occuples a minimum amount of space, and is

an economical user of water.. |

A rotary type of motor designed to use
cnergizing {luid under pressure must have
means for trapping the energizing {luid m-the

rear of the rotating piston, to form an abut-

ment to hold the fluid as it flows into the cyl=
inder to force the piston in its movements.
It has been found extremely diflicult to pro-

vide means for trapping the fluid as above in-

dicated, and at the same ' time prevent it

from passing the piston as said piston passes
the Pomts where the means for trapping the

flurd are located. It will be understood that
should the fluid pass the piston at such peints,

——

water 1s eon-

rearward

the motor. To prevent this escape of the
fluid at the points where the piston passes the
trappmng devices, I have employed the fol-

lowmng mstrumentalities in a casing having
suitable pockets and -swinging valves, a

double piston or the equivalent of two pis-

the other, will have passed a driver or swing-

outlet and interféré with the Lopera,tions' of

60

ing valve and its pocket before the second or

piston has reached the same, so

that the water will be held by the first piston
and packing while the second piston is pass-

ing. . This overcomes the necessity of pro-

viding diflicult packing at these points and
avolds the troubles heretofore experienced.
Those who are familiar with the problems pe-

‘culiar to this type of motor, will recognize
the importance of controlling the energizin

fluid in such a manner that the inlet to the
motor will at no time be open to the exhaust;
with these exigencies in view I have provided
an 1nlet port in the rearward or second piston
near the wall of the cylinder so that the
drivers or swinging valves will be pressed

toward the piston by the water pressure im-
niediately afteér said drivers or valves start
ockets- where

from their positions in the
they have been driven by the first or forward

Ppiston as it was passing such point.

The exhaust port is located in the eylinder
Eortion of the piston,.said cylinder portion
being common to both pistons, and said ex-
haust port being near the base of the first
piston and slightly in advance of it. The
water enters through an opening in the side

~of the hollow piston shaft to the inlet port in
the second or rearward piston. On each side

of the inlet port in said hollow shaft there is
placed a packing gland with suitable packing

the cylinder around the shaft on the other
side, s0 that all the water must pass into the
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to prevent the water from passing iito the
~exhaust on the one side and from entering

100

motor through the proper port where its full -

force can be utilized. The object of locating

the mlet port in the side of the hollow shaft
imstead of the end of said shaft, is to avoid

pressure agamst the end of the shaft, which

would be equal to the pressure per square
in¢h exerted on the piston. This end Ppres-
sure would tend to lessen the efficiency of the
motor and cause 1t to wear out of alinement

1t will escape fljeely through the exhaust or | which are features to be avoided.
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- Preceding a meore detailed 'desefiption of | the propér, dista,nc'e apart 10 order that the

the invention, reference is made to the ac-

companying drawings, of which—

- Figurel,is a longitudinal sectional view on

the line 1—1 of Fig. 2. - Hig.2, 1s a cross sec- |

tion on, the line 2—2 of Fig. 1. Fig. 3 1s a
cross section on the line 3—3 of Kig. 1.
4, is a section on the line 4—4 of Fig. 2.

sponding parts. L R
‘The cylindrical motor casing Ahas its inner

a
+

- periphery provided with a series of pockets a.

15

20

The ends of said casing are inclosed by cylin- |

der heads B B having their inner sides pro-

‘vided with a similar number of pockets b

which register with the pockets @ in the cylin-
der or casing. The heads BB have outward

tubular extenions C C. As the. motor 1s
illustrated, there are three pockets formed

 as above indicated in the cylindrical casing

 and heads, and hinged in each of said pockets
a flap valve, 15 a driver or.

~after the manner of K
- swinging valve D. Each of these valves 1s

25

30

35

composed of suitable packing orleather which .
 lies between two plates and each valve1s p1v-.
oted in the cylinder heads at ¢. . Extending
“outwardly from the pockets @ is a similar
number of spring pockets d provided for colil
%x’ exert an Inward pressure upon

sﬁrillgs whic
ik

cylinder heads and they act as valve seats

~ for the valves when said valves move to their

40

45

inner positions and thus the water is prevent=
od'from escaping around the valves and the
- muotor is ‘made -perfectly water-tight, while
“the drivers or swinging valves fit loosely m
‘their pockets. ST

" Tt will be understood that the three drivers
or swinging valves are extended at their ends

" into the pockets b in the cylinder heads, and

that- said pockets meet the pockeéts in the
‘cylinder or motor casing and providé seats

~for the valves as before indicated.

50

80

The piston comprises two members K and

F, one of which moves in adyance of the

‘other and both of which are united to-a cylin- | _
drical portion G through which ‘the inlet and | the -piston, and the shoulder 7 Te ieves the
piston from any end pressure due to the in-

coming water. A similar seat is provided

outlet to and from the motor takes place.
The cylindrical portion of the double piston

‘provides two chambers H and I with a divi-
~ sion wall J extending longitudinally from the

| %{afg said piston to the
“end of the hollow shaft portion L.. "The solid ;
shaft portion K of the piston:is the shatt
‘through which th_e]ghower is transmitted, and

solid shaft portion

the hollow shaft 1. is- the portion through

which the inlet and outlet from the motor
‘takes place. - o '

- Fig.

|4. The inlet port
' near the wall of the cylinder A. 1
“enters the motor through an inlet pipe A con-

the drivers or swinging valves 1. As before
stated, the journals of these valves are mount-
ed in the cylinder heads so that when said
valves are in their inner posjtions, they en-
gageshoulders fin the cylinderheads. These
.shoulders f are formied in the pockets b in the |

first or advancing piston E will have passed

a swinging valve D and its pocket before the
second piston F reaches the same, and the
water will be prevented from escaping at any
| period during which it is exerting a driving

pressure upon the second or rearward pils-

: e lme 4— 5. | ton. “The second piston ¥, as well as the
In a detail description of the invention,
similar reference characters indicate corre-

first piston 1s provided with suitable packing
g in the second 1[—)llsto:n 1S

70

e water

nected with the hydrant or faucet (not-

shown.) - The pipe h connects with a nozzle
x on the tubular extension C of one of the
cylinder heads. This tubular extension C

' also has a port m which registers with the
inlet pipe & and with a port »in the side of
the hollow shaft L of the piston.
n communicates with a cﬁamber o In said
hollow shaft, and said chamber o communi-
cates with the inlet chamber I of the piston.
' The chamber o is inclosed at its outer side by

the end wall of the hollow shaft. - The water

| enteging ‘the chamber o tlirough the port n
3

pass

direction. of the piston movement resulting

from the inflow ‘of water to-the chamber 1
and thence through the port'g. The water

is trapped by the lower driver or swinging

‘valve D which is in contact with the cylin-

drical portion of the piston with its ends

seated on the seatsf in the cylinder heads.
Tt will thus be seen that the water enters the
“axis of the piston and flows directly to a
| point behind the second piston and is there

trapped. "When ‘the second piston F passes

a swinging valve and its pocket, the spring e
initially. moves the valve inwardly to be en-

gaged by the current of water passing out of
the port gand theforce of said water promptly
moves said .valve to the limit of its inward
movement on the seats f. The hollow shait

‘L of the piston is.surrounded by packing ¢,
‘the inner. packing abutting agamnst an an-
| nular flange or-shoulder r on the cylinder
‘head. This shoulder or flange r lies on the
outer side of a corresponding shoulder s jomn- -
‘ing the piston and the hollow shaft portion of

for the outer packing by the cap nut M which
screws'into the end of the hollow extension C

of the head. This cap nut'M has an outlet
pipe N

" jolned thereto -'tiﬁ'ough which the

‘motor exhausts: Engaging, the inner sides
of the packing ¢ are two metallic glands ¢
| which are separated by distance pins u which.

maintain said packing on each side of the inlet

ports m and n. The pressure of the incom-

The double piston E an‘_d:_Ekils' placed at | ing water has an effect to.maintain these

The port
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directly to the interior of the second
~or rearward piston member I and through
| the port g to expend its force against said
: piston. ~ The:arrow in Fig. 2 indicates the
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 other being adapted to pass a valve and’
| . g D pass Al
pocket before the second or rearward piston
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packing g}’&ﬁds. tightly against Lthe.’__*p;a;ckipg_
and the packing tightly against their seats,

which as before stated, ar%dprovided‘by the
flange » and the cap nut M.

any end pressure, the water pressure being
‘exerted equally on the packing glands and
'E&ckingand not upon the piston.  The ex- |

aust water 1s carried- from the motor |
through the extreme end of the hollow shaft
L, entering this porticn of the shaft from the.

outlet ehamber H in the piston.. The said

L]

cutlet chamber receives the exhaust from the -
metor cylinder through an exhaust port P in
the cylindrical portion of the piston, and:
from the chamber H the water entets the

passage w in the hollow shaft and passes
through the end of said shaft. to the outlet
pipe N, from: whence. it is conducted to the
sink or drain by a rubber hose or other suif-

able piping (not shown.)

The sclid portion K of the piston shaft

passes through a stuffing box formed by the
cylindrical extension C of the head on that |
5 side of the motor, and an internal nut T |
which screws Into said cylindrical extension

and between which nut and the cylindrical

‘portion of the piston a packing ring R is|

placed. The internal nut T engages the
packing ring and is locked by a jam nut S. -

rrom Kig. 2 1t will be seen that the water
1s prevented from escaping whilé exerting its

pressure upon the piston. This1s due to the
arrangement of one piston in advance of the
other, the one moving in advance of the

reaches the same. The result is, the water
1s held by the first piston and. its packing,
while the second piston. is passing a pocket
and valve and vice versa. '

‘While I have shown the piston as consist-
ing of two distinet members E and F, each

of which is. provided with suitable packing,
+ G 0 11} , _ par- -
ticular construction of a double piston, for

I do not desire to limit myself to this

1t can be readily seen that the space between
the two members of the piston may be

occupled or filled by & moving part.of the
piston and thus the idea of two separate
piston members ‘might be eliminated. It

may be stated, however, that if ‘it were |
possible to' construet the piston so that the

space . between the twe piston members

 might be occupied by an integral part or
parts of the piston, it would be necessary to |
employ the twe separate packings to.seal

the motor cylinder in the manner herein-
before specified. L
The novel construction by which the pres-

sure due to the incoming water is utilized to
 keep the packing glands  pressed firmly

against the packing, is alse a feature that I

16 T and By means of
these devices the piston is entirely relieved of |

iy

| swinging - valve 'located in -ea
| aouble piston rotatable in sald casing and

1.

&

'other means necessary to keep the packing

tight, the water pressure driving the glands

apart and compressing the packing fo the
proper degree.

- Another important feature of the inven-
1 tion which I desire to emphasize is—a con-
struction -and arrangement of swinging
valves which have a free and easy move-

‘ment, and seat substantially like- the valve

i

1D & pump -

- delaim: e
+ 1. In 8 rovary pressure motor, a casing

having two or more g@@k@ﬁ&, a2 . driver or
in -each. pocket, &

adapted to seal the motor and to prevent
slip or waste of fluid while passing any one

-of said drivers or swinging valves; and means

for supplying and exhsusting the water to
ana from the motor. |

valves located in said pockets, a-double

passages therein through which the supply

and discharge of fluid tc and from the motor

takes places N
3. In a. rotary pressure motor, a. casing

having pockets therein, drivers or swinging
valvesin sald pockets, a double piston rota-
table In said casing, & central shaft carrying

said double piston and provided with inlet

| and exhaust passages and a double-gland
S E 100
4..In a rotary pressure motor, & casing |

stuffing box.

having pockets therein, drivers or swinging

codperating with said valves and pockets to

prevent slip or waste of fluid at any point in
| the rotation of the piston, and means for
| supplying and exhausting the motive fluid.

5. In a rotsry pressure motor; & cylinder

‘having pockets, swinging valves In said

pockets, springs exerting inward pressure

on sard valves, and a double piston in the

cylinder adapted to move each valve out-

wardly in passing the same, and permitting
-1 said valve to meve inwardly when passed by
said piston and thereby prevent slip- or

waste ‘of fluid when the piston'is passing the
pockets in the cylinder, and means for sup-

plying and exhausting the motive fluid.
~6. In a rotary pressurc motor, & casing
| having pockets therein, & swinging valve in

each pocket, a piston rotatable in said casing
and having two packed portions one moving
1 advance of the other to seal the exhaust

“chamber from ‘the inlet chamber when the

piston is passing a pocket, and meansfor sup-
plying and exhausting the motive fluid.

7. In @ rotary pressure motor, a casing
having peckets therein, a swinging valve in

wish to claim broadly, s a means of $el- | each pocket, & piston rotatable in said casing

piston rotatable in said casing, the shaft car-
rying said pisten having inlet and exhaust
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or. . ., . 8
2. In a rotary pressure motor, a casing
-having pockets therein, drivers or swinging

90

- valves in said pockets; and. a double piston .
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adjustment of these parts which render nc ! and having two packed portions one moving 130
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" having a series of pockets therein, inclosing

'30 heads for said casing having pockets. fegis-

<3

in advance of the other to seal the exhaust
chamber from the inlet chamber when the
piston is passing a pocket, the piston having
a hollow shaft with inlet and outlet passages
theremn. - T o

8. In a rotary pressure motor, a casing
having a series of pockets, a swinging valve
in each pocket, a piston rotatable in- said

casing, said piston having packing at two

different points, one moving in advance of
the other to seal the exhaust chamber from
the inlet chamber when the piston ispassing

a pocket, and means for supplying and ex--

hausting the motive fluid.

9. In a rotary pressure motor, a casing
having a series of pockets therein, an inclos-
ing head for each end of said casing, said in-
closing head having pockets registering with

those in the casing, swinging valves located .

in said pockets,theendsuf sald valves hav_
ing seats in the pockets in the “heads, a

rotatable piston having two separate pack- |

ings one moving in advance.of the other
to seal the exhaust chamber from the inlet
chamber when the piston is passing-a pocket,

- and means for supplying and exhausting the

motive flmd. o -
10. In a rotary pressuré motor, a casing

 tering with the pockets in the casing, swing-
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ing valves in said pockets, the:ends of said

valves having seats in the-pockets in the

heads,; and a‘'double piston rotatable in said’
casing and cobperating with the valves and
‘their pockets to seal the exhaust chamber !
{rom ‘the inlet chamber when the rearward.
-portion of the piston is passing a pocket, and.
“means for supplying and “exhausting the

motive fluid. L
11. In @ rotary pressure motor, a cylmder-'

“having pockets therein, a driver or swinging.
- valve 1n each pocket, a-double piston revolv-

ing in said casing and’adapted to seal the

fluid - while the ‘piston 1S passing a -pocket,
 said piston having. a-hollow-shaft divided
into two non-communicating chambers, one

of said chambers receiving ﬁlﬁ'iﬁlet of fuid

~ through the side ¢f the shaft; and the other | inlet port is provided ‘and through the end
| of which .the exhaust passage.is provided,
packing surrounding said hollow shaft and
abutting against a flange on one of the
heads, and. a cap nub forming an abutment
| for the outer packing, packing giands engag-
ing said packirng on each side of the inlet

chamber -discharging the exhaust through
the end of the shaft. -~ .
12. In a rotary pressure miotor, a casing

‘having pockets therein, a swinging valve in’
each pocket, a piston rotatable in said casing
having two packed portions one moving 11 -
advance of the other to seal the exhaust
chamber from the inlet chamber Wwhen the
‘piston is passing a poecket, said piston hav-
ing an inlet port near the wall of the casing; |

and its outlet port near the axis of the pis-
ton. . I
'13. In a rotary pressure motor, a casing

having pockets therein, and inclosing heads |

| swinging valves in said pockets, & doub

‘ment of the packing. =

878,044

with pockets registering with the pockets in
“the ‘casing, swinging valves located ‘in said
pockets, the pockets in the inclosing heads
providing seats for the ‘ends of the valves, a

double piston revolving in said casing and

adapted to seal the mator and prevent slip
“or waste of fluid while the piston is passing

2 pocket, and means for supplying and ex-
hausting the motive ﬂuld ST

65
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14. In a rotary pressure motor, | a cyhin-

_drical casing having pockets therein, inclos-
ing heads for said- casing’ having pockets

registering with the pockets in t e.casin%,
&
piston rotatable in said casing, one member

of said piston being adapted to pass a valve
and pocket before the second member of the
piston reacheg the same, and means for sup-

plying and exhausting the tnotive fluid.

75

80

having & series of pockets, inclosing heads

having  a corresponding series of pockets

registering with those in the casing, a swing-

80

ing valve in each of said pockets adapted to

revolving piston in said casing having two

‘members extending from a cylindrical body,
said cylindrical body having a hollow shart
portion providing an inlet and outlet there-

through to and from the piston, packing
surrounding said hollow shaft portion re-
tallic rings engaging said packing, and an mlet

port in the hollow shaft between the P&@kiﬂg |
and whereby the fluid passing through.said

port éxerts a pressure upon the metailic rings
and the packing to preserve a proper engage-

 16. In a rotary pressure motor, a casing

| seat in the pockets in the inclosing heads, a-
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having ‘pockets therein,” inclosing heads for

said casing with pockets t'_regisftemg_- ‘with

Re casing, a swinging valve piv-
oted 'in the. heads and lying within said
pockets, the pockets in the heads providing
| seats for the ends of the valves, a rotatabie
piston having. one portion moving in. ad-
‘vance of the other and sealing the motor

those 1n ¢

against slip or leakage, said piston having

o hollow shaft through the side of which the

pl{)l‘i} :

in presence of two witnesses.

PETER.T. COFFIELD.

Witnesses:
James L. COFFIELD,
R. J.. McCarty.
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