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Specification of Letters Patent.

Patented June 28, 19190,
Serial No. 472,016, '

Lo all whom it may concern:
Be 1t known that I, Perer T. Corrierp, a

citizen of the United States, residing at

Dayton, in the county of Montgomery and
State of Ohio, have invented certain new
and useful Improvements in Hydraulic Mo-
tors; and I do declare the following to be a
tull, 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 fioures of
reference marked thereon, which form a
part of this specification.

This invention relates to improvements in
hydraulic motors. -

The object of the invention is to provide
a motor of the above type, which, owing to
its simphicity and efficiency, 1s adapted for
a variety of domestic uses, such for example,
as a means for operating a washing ma-
chine. In order for a motor to be available
for such purposes, it should be of such a
construction as will insure its continuous
operation in unskilled hands with the possi-
bility of parts needing replacing or repairs
recduced to a minimum. One of the funda-
mental requisites of such a motor, is that it
shall be devoid of springs, and another req-
wisite 1s that it shall be positive in its
operation and free from gears. In other
words, the motor must be springless and
gearless i order to best meet the require-
ments. These objects are accomplished by
providing valves which are prevented from
finding a balanced position in their shifting
movements, the entire valve mechanism
being controlled by the live fluid, and the
piston being mounted directly upon a shaft
to which it is firmly connected, enables the
dispensing with gearing as a means for con-
necting the driven shaft with the machine
to be driven.

In the accompanying drawings, Figure 1,
1s a horizontal sectional view on the line d ¢
of Ifig. 3. Ifig. 2, is a sectional view of the
valve mechanism corresponding to Fig. 1,
the piston cylinder being broken away. Tig.
3, 18 a vertical sectional view through the
motor on the line ¢ ¢ of Fig. 1. Fig. 4, is a

sectional view on the line o b of Fig. 1.

1. 5, 1s a sectional view on the line ¢ ¢ of
Ifig. 1. Fig. 6, 1s an elevation of one of the

exhaust valves removed from its support.-

]

valve, the exhaust valves being removed
therefrom. Fig. 8, is a detail view of one

of the bushings providing seats for the main

inlet and exhaust valves.

In a detail description of the invention,
similar reference characters indicate corre-
sponding parts. ,

The piston cylinder 1 and the valve chest
11 are preferably made of a single casting
with the necessary ports 25 25" and 30 307
to be again referred to. The ends of the
valve chest are closed by heads 28. On the

interior of the piston cylinder there is a

partition 3 extending from the inner cir-
cumference of said cylinder to the hollow
shatft 7 which supports the oscillating piston
2. The hollow shaft T carrying the oscillat-
g piston 2 is provided with bearings in the
opposite heads of the cylinder, and said hol-
low shaft receives and 1s rigidly connected
with a power-transmitting shaft 8. The
piston is provided with the necessary pack-
ing 9, and the partition or wall 8 is also
provided with the necessary packing 6, and
said partition and the piston divide the cyl-
incder into two chambers 4 and 5, and in
adcdition to this function, the partition
serves as an abutment which cooperates with
arms or stops 10 projecting from opposite
sides of the piston, to limit the oscillating
movement ot said piston.

Tt will be noted that the valve mechanism

15 entirely removed from the piston cylin-
der, 1t being wholly confined within the
chest 11. In the central portion of said chest
an admission chamber 12 is arranged, into
which the motive fluid initially enters

through the inlet 14 which may be connect-

ed with a water faucet or any other means
for supplying the motive fluid. On the sides
of the admission chamber 12 are exhaust
chambers 13 and 13" communicating with
port 18 which leads to the outlet 15. The
admission chamber 12 and the exhaust cham-
bers 13 and 13" are separated by walls 16
which are parts of the casting, and bush-
ings 17, the latter being connected with the
walls by screw-threads or otherwise. The
bushings 17 are important elements and per-
form several functions; they each have a

‘series of ports 23 23’ extending from a valve

seat formed in the outer ends of said bush-
ings and communicating with the exhaust
chambers 13 and 13/, and the inner ends of

I1g. 7, 1s a detail view of the main inlet | said bushings provide valve seats for the
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in-going and out-going

i

main inlet valve. The seats formed in the
outer ends of the bushings codperate with
the exhaust valves. In the admission cham-
ber 12 and between the inner ends of the
bushings 17, the main inlet valve 19 1s
placed, the same having oppositely-disposed
tapered surfaces which alternately engage

the seats. The valve 19 is provided with tu-

bular extensions 20 with which 1t 1s connect-
ed by integral intervening portions 21. The
tubular extensions 20 are separated from the
valve proper a sufficient distance to permit
the live motive fluid to readily and alter-
nately pass into said tubular extensions. On
the outer ends of said tubular extensions are
mounted the exhaust valves 22 and 227, and

the several functions of which will be de-
seribed. These valves 22 and 227 alter-

nately control the ports 23 in the bushings

as hereinbefore indicated. 24 and 24" desig-
nate two chambers at the outsides of the
bushings 17 and with which the piston cyl-

“inder communicates through ports 25 and

95’. The chambers and ports thus referred
to, alternately become passage-ways for the
fluid. The exhaust
valves 22 and 22’ are located 1n the cham-
bers 24 and 24’, and while performing the
functions of exhaust valves, they also co-
operate with plungers or valve actuators
presently described, in trapping the incom-
g water at' one or the other side of the
main inlet valve until said valve has been
completely shifted. The means for throw-
ing the main inlet valve 19 in opposite di-

rections, comprises two water-actuated plun-

oers or valve actuators 26 and 26” which are
located in the ends of the valve chest and co-
operate with the bushings 17 in providing
the chambers 24 and 24°. These plungers
are actuated in both of their movements by

water pressure as will be more particularly
described. The outward movements of said

plungers are limited by lugs 27 which strik
the heads 28 of the valve chest.
outer sides of said plungers and between
them and the heads of the valve chest are
arranged fluid chambers 29 and 29" which
communicate with the interior of the piston
cylinder through the ports 30 and 30°. On
the inner sides of said plungers there are
tubular extensions 31 and 31" which pertorm
auxiliary valves in conjunction with the ex-

haust valves 22 and 22 in trapping the mo-

tive fluid coming directly through the inlet
valve and until said inlet valve has been
completely shifted. These extensions or aux-
iliary valves 31 and 31" insure a complete
movement of the exhaust and inlet valves
by maintaining said valves in an unbal-
anced position during the time in which said
valves are being shifted. When the piston
reaches the end of its stroke for example, as
shown in Fig. 1, the live fluid from the cyl-
inder passes into the port 30 and into the

On the

-t
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chamber 29, and the force of said fluid moves
the plunger 26 to the right. The valve ex-
tension 31 engages the exhaust valve 22 and
moves the same to its seat and thereby closes
the exhaust ports 23, at the same time, said
plunger moves the main inlet valve to the
opposite seat as shown 1n Fig. 2.

Referring further to Fig. 1, as the motor
is shown in this view, the piston has reached
the end of a stroke as before stated, and the
acmission valve 19 1s in an initial position
of a shifting movement of the valves. The
piston having passed the port 30, the incom-

ing water passes through said port in the
rear of the plunger 29. It will be under-

stood that the water pressure thus exerted

against said plunger, is greater than that
exerted against the valve 19 from the oppo-
site direction, and such excess ol pressure
moves sald valve 19 and the exhaust valve
09’ from their seats, and at the same time
prevents the motive fluid from passing
through the valve 19 until the exhaust valve
99 reaches its seat in the end of the bushing
17, at which time, the unequal pressures on
the valve 19 will complete 1ts movement to
its opposite seat against the lesser pressure.

Referring to Fig. 2, the position of the
main inlet valve 19 is that to which 1t has
been completely thrown after the live flmd
shifts the plunger, and the piston 2 com-
mences its return stroke from the position
shown in Fig. 1. When the valves are
thrown to the positions shown in ¥Fig. 2, the
port 257 becomes an exhaust port, and the
port 25 an admission port, and vice versa.
Owing to the passage through one or the
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other of the tubular extensions 20 of the

main valve 19 being closed by one or the
other of the auxiliary valves 31 31" engag-
ing one or the other of the exhaust valves
992 22, the main valve 19 is unbalanced dur-
ing its entire movement; this is due to the
fact, that all the pressure due to the live
fluid is behind one or the other of the plun-
oers 26 26’. After the valves have reached
one of their positions, for example, that
shown in Fig. 2, the major portion of the
cylinder chamber becomes an exhaust cham-
ber, therefore, the pressure of the motive
fluid behind the plunger 26 in the chamber
29 decreases and the live fluid is permitted
to flow through the tubular extension 20 on
that side of the main inlet valve and forces
the plunger 26 back against the end of the
valve chest, thereby opening the auxiliary
valve 31 and permitting the hve finid to
pass into the cylinder chamber 4, 1n front
of the piston to drive said piston in the op-
posite direction. -
The motive fluid first enters chamber 12
through the initial inlet 14—Fig. 3, thence
into one or the other of the tubular exten-
sions 20 through the main valve 19, thence
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by way of the auxiliary valves 81 or 31’, f complete reversal of the valves at each end

and into one or the other of the cylinder
chambers 4 or 5 through ports 25 or 25,
The Iive fluud thus admitted to the cylinder
at one or the other end of the valves exerts
pressure against the piston to move the same
i one or the other of its movements. In
the meantime, the dead or exhaust fluid
passes into one or the other of the chambers
24 247 from the cylinder. One or the other
of the exhaust valves 22 22" being open, the
dead fluid 1s permitted to pass into cham-
ber 13 or 13/, from whence it passes into the

-outlet 15 through the inter-communicating

passage-way 18. The exhaust valves 22 29,
when seated, are held in such position by the
pressure of the live fluid in the respective
chambers 24 24’, and vice versa, and thus
the flow of the live and dead fluids is re-
versed. The live fluid and the dead fluid
have a free and unobstructed movement or
flow to and from the chambers 4 and 5
during the entire movement of the piston
back and forth. It will be observed that the
valves at no time of their shifting move-
ments come 1nto a balanced position, but at
all times are subject to the action of the
motive flmud. I am, therefore, enabled to
cispense with any means such as springs and
the like, to perform any part of the valve
operation.

While I have shown and described a mo
tor with a piston moving on a pivotal axis,
I do not wish to be understood as limiting
my valve mechanism and arrangement
solely to such type of motor, because it is
equaily adaptable to a motor employing a
piston which is movable on a longitudinal
axis, as any one skilled in the art will read-
tly understand, and the essentials of my in-
vention may thus be employed.

I wish to further state that while I have
shown and described the buttons or exhaust
valves 22 227 loosely mounted on the tubular
extensions of the main inlet valve, I do not
wish to limit myself to this particular man-
ner of mounting said valve, although it is
preferable to make them independent parts
to facilitate the work of construction. T
aiso prefer to have the stroke of the plun-
gers 26 26" somewhat greater than the stroke
of the valves in order to at all times in-

- sure their complete movement and to ob-

viate the slightest possibility of inoperative-
ness. -It will be borne in mind that the main
object of the invention is to combine effi-
ciency and reliability of operation to such
an extent as to render the motor suitable
for a broad range of domestic use. '

I claim:

I. In a hydraulic motor, a cylinder, a pis-
ton within said cylinder, puppet valves for
admitting and exhausting the motive fluid
to and from the cylinder, and means actu-

of the piston stroke.

2. In a hydraulic motor, a cylinder, a pis-
ton within the cylinder, inlet and exhaust
valves, plungers arranged to engage said
valves, and ports cooperating with the
valves and plungers, the piston controlling

the ports leading to the plungers, the valves, -

plungers and ports, being constructed and
arranged to operate with a liquid, and the
plungers imparting the entire movemernt to
the valves.

3. In a hydraulic motor, a cylinder, a pis-
ton movable within said cylinder, an inlet
valve having tubular extensions through
which the motive fluid alternately flows to
opposite sides of the piston, exhaust valves,
and means enabling said valves to receive
their entire movement by fluid pressure.

4. In a hydraulic motor, a cylinder, a pis-
ton 1n said cylinder, valves controlling the
admission of the motive fluid to said piston,
means for actuating said valves, and means
whereby the flow of live fluid to the rear of
the piston is prevented until the valves have
been entirely shifted.

5. In a hydraulic motor, a cylinder, a pis-
ton, valves controlling said piston, plungers
operating sald valves, means on said plun-
gers coacting with said valves in controlling
the motive fluid while the plungers are
completely shifting said valves, and ports
to conduct the live fluid to said plungers.

6. In a hydraulic motor, a cylinder, a pis-
ton, valves controlling said piston compris-
1ng an inlet valve having tubular extensions,
plungers operating said valves and them-
selves closing the ends of the tubular ex-
tensions and thereby acting as valves to
control the motive fluid while said plungers
are shifting the first mentioned valves, and
ports to conduct live fluid to the plungers.

7. In a hydraulic motor, a cylinder, a pis-
ton within said cylinder, a main valve con-
trolling the admission of motive fluid to op-
posite sides of the piston, a plunger ar-
ranged ai each end of said main valve, said
plungers being actuated by the pressure of
the motive fluid to completely shift said
main valve to one or the other of its seats,
and means Interposed between said plungers
and said main valve to control the passage
of the motive fluid to the piston until the
main valve has been completely shified.

8. In a hydraulic motor, a cylinder, 2 pis-
ton 1n said cylinder, a main valve control-
ling the admission of motive fluid to op-
posite sides of the piston, a plunger ar-
ranged at each end of said main valve and
adapted to completely shift said main vaive
to its opposite seat through the water pres-
sure exerted upon said plungers, meang in-
terposed between the main valve and the
plungers which controls the admission of
the motive fluid from the main valve to the
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piston until said main valve has been com- |

pletely shifted. |

9. In a hydraulic motor, a cylinder, a pis-
ton therein, a main valve primarily adnit-
ting the motive fluid which actuates the pis-
ton, a water-actuated plunger on each side

of said main valve which completely shifts

said main valve to admit the motive fluid
on one or the other side of the piston, an
exhaust valve interposed between each of
the plungers and the main valve and coutrol-
ling the exhaust from the motor cylinder as
well as the inlet to the motor cylinder from
the main valve by codperating with the
plungers in excluding the admission of the
motive fluid from the main valve to the

‘motor cylinder until said main valve has

been completely shifted by one or the other
of the plungers.
10. In a hydraulic motor, a cylinder, a pis-

ports communicating between chambers In
the ends of the valve chest and the opposite
sides of the cylinder, and ports forming
communication between intermediate cham-
bers in the valve chest and opposite sides of
the cylinder, plungers arranged in the ends
of the valve chest and providing the end and
intermediate chambers, a main valve con-
trolling the initial admission of the motive

fluid, and auxiliary valves codperating with

the plungers and controlling the admission
of the motive fluid from the main valve to
the intermediate chambers and thence to the
cylinder, the plunger being actuated by the
motive fluid admitted to the end chambers
from the cylinder to shift the main valve
from one seat to the other, and the auxiliary
valve codperating with said plungers 1n ex-
cluding the motive fluid from the interme-

diate chambers until the valve has been com-

pletely shifted, after which the motive fluid

passing through said valve actuates the

plungers and thus admits said motive fiuid
to the cylinder.

11. In a hydraulic motor, a cylinder, a pis-
ton, inlet and exhaust valves, said 1nlet
valve having tubular extensions, plungers
adapted to reverse said valves, said plungers
alternately acting as valves to control the
motive flul

uid while actuating said valves.

12. In a hydraulic motor, a cylinder, a pis-
ton therein, a main inlet valve, exhaust
valves alternately codperating and moving
with said main valve, fluid-pressure actu-
ated plungers adapted to unseat and com-
pletely shift said valves to their operative
positions thereby reversing the course of
motive fluid to the piston and at the same
time withholding said fluid from the piston
until the main inlet and exhaust valves have
been completely shifted.

18. In a motor, a cylinder, a piston therein,

a main inlet valve, fluid-actuated plungers
adapted to completely shift said valve and | and for

ton in said cylinder, a valve chest having

062,623

in the meantime prevent the fluid entering
said valve from passing into the cylinder
until said valve has been completely shifted.

14. Tn a motor, a cylinder, a piston therelin,
a main inlet valve admitting motive fluid to
opposite sides of the piston, plungers alter-
nately actuated in opposite directions by
the motive fluid passing directly from said
valve, and motive fluid passing directly from
the cylinder at the end of each stroke of the
piston, said plungers in one of their move-
ments, alternately actuating the main valve,
and in the other of their movements admait-
ting the motive fluid to the piston.

15. In a motor,a cylinder, a piston therein,
a main reciprocable inlet valve, reciprocable
fluid-pressure actuated plungers adapted to
simultaneously shift said main valve and
trap the fluid entering therethrough in the
movement of said plungers in one direction,
and to admit said trapped fluid to the piston
in the movement of said plungers in the
opposite direction thereby reversing the
travel of the piston. _

16. In a motor, a cylinder, a piston therein,
a main inlet valve, exhaust valves movable
with the main inlet valve, bushings support-
ing the main inlet valve and providing seats
in its opposite ends for the main inlet valve
and the exhaust valves, said bushings having
exhaust ports in the ends which provide
seats for the exhaust valves, and fluid-pres-
sure actuated plungers adapted to alter-
nately engage the exhaust valves to seat the
same and to completely shift the main 1nlet
valve and to trap the motive fluid entering
said valve until said valve has been com-
pletely shifted, after which the pressure of
the trapped water returns said plungers to
their outer positions. '

17. In a motor, a cylinder, a piston therein,
a main inlet valve, exhaust valves supported
upon said main inlet valve, bushings sup-
porting the main inlet valve and providing
seats for said valve and for the exhaust 110
valves, said bushings having exhaust ports
therein, and fluid-pressure actuated plungers
having valve extensions adapted to alter-
nately engage the exhaust valves when said
plungers are alternately actuated in one di- 115
rection, and to shift the main inlet valve and
exhaust valve and to trap the fluid entering
the main inlet valve until the pressure of
said fluid moves said plunger to 1ts outer
position.

18. In a motor, a cylinder, a piston therein,
a valve chest the ends of which communicate
with opposite sides of the cylinder and inter-
mediate portions of which communicate with
intermediate parts of the cylinder, a main 125
inlet valve, exhaust valves mounted upon
said main inlet valve and movable therewith,
bushings supporting the main inlet valve
and providing seats for said main inlet valve
the exhaust valves, said bushings 130
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providing exhaust chambers with ports lead-
ing thereto, and fluid-pressure actuated
plungers having extensions adapted to en-
gage the outer sides of the exhaust valves
to move said valves and the main inlet valve
and to trap the incoming water until the
movement of said valves is completed.

19. In a hydraulic motor, a cylinder, a pis-
ton, inlet and exhaust valves, the inlet valve

10 having tubular extensions, plungers, said

plungers engaging said valves and operated
by water pressure at each end of the piston
stroke, said plungers acting alternately to
seal the motive fluid from the ends of the

15 valves, thereby mantaining said valves in an
unbalanced position during their entire |

>

movement, and ports to conduct live fluid to
the plungers. |

20. In a hydraulic motor, a cylinder, a pis-
ton, an 1nlet valve having tubular extensions
through which the motive fluid is alternately
conducted to opposite sides of the piston,
exhaust valves mounted on said tubular ex-
tensions, and means which enable said valves
to be operated entirely by fluid pressure.

In testimony whereof I affix my signature,
1In presence of two witnesses.

PETER T. COFFIELD.

Witnesses:
MATTHEW SIEBLER,

R. J. McCarry.
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