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Zo alt whom it may concern: -

. Be it known that I, JorNn Wirrrayr Cmap-
WICK, a citizen of the United States, residing
at Kansas City, in the county of Jackson
and State of Missouri, have invented certain
new and useful  Improvements in Fluid-
Motors, of which the following is & specifi-
cation,

My invention relates to improvements in
fluid motors of that type in which an expan-
sive medium such as steam, compressed air,
ete., is employed as the motive force,

My objects are to produce an efficient mo-
tor of simple and inexpensive construction ;

one free of external working parts, and one .

whereby maximum power is obtained at a
minimum consumption of motive fluid.
While susceptible to other uses my motor
is particularly efficient in pumping deep
wells of oil, water, brine, etc., as the novel
construction and arrangement of the inte-
rior mechanism
utilize the weight of the pumping mechan-
ism in effecting the down stroke of the mo-
tor piston, so that only a minimum amount
of motive fluid is required to coact with
said weight in accomplishing ' the down
stroke. S _ ‘
Other features will hereinafter appear,

and in order that the invention may be fully

understood, reference will now be made to
the accompanying drawings, in which: _

Figure 1 is'a central vertical section of a
motor constructed in accordance with my
invention. o

T'ig. 2 is a plan view of the motor.

Fig. 3 is a central -vertical section of a
modified form of motor.

In carrying out the invention, I employ
a vertically-disposed cylinder 1 closed at its
ends by cylinder heads 2 and 3, the lower
one of which has a stuffing box 4, while the
upper one has inlet and outlet ports 5 and 6,
respectively. SR

7 designates a piston reciprocably mount-
ed in the cylinder 1 and provided with a
relatively heavy piston  rod 8, extending
down through the stuffing box "4 and 'also
through a stuffing box 9 in a cap 10 con-
nected by a yoke 11 to the cylinder head 2.

12 designates a valve chest mounted upon
the cylinder head 8 and having inlet and ex-
haust ducts 18 and 14 to communicate with
inlet and outlet ports 5 and 6, respectively.
The duct 18 commnunicates with a duct 15
extending vertically through the cylinder

~ as will hereinafter appear.

of said motor enables me to"

wall and communicating at its lower end
with a port 16, in the lower end of the cyl-
inder 1. A supply pipe 17 threaded into
the lower portion of the cylinder 1 commu-
nicates with the duct 15 and the port 16.

The flow of motive fluid through the
ducts 13 and 14 is manually controlled by
valves 19 and 20 and automatically con-
trolled by an unbalanced slide valve 91 hav-
ing ports 22 and 28 to alternately communi-
cate with said ducts 18 and 14, respectively,
. The unbalanced
valve 21 is reciprocably mounted in a cham.-
ber 24, communicating at one end with the
ducts 18 and 15 and at its opposite end with
a duct 25, vertically arranged in the cylin-
der wall at a point diametrically opposite
the duct 15.

As disclosed by Fig. 1, the unbalanced
valve 21 has terminals of different area, the
small arvea 26 being adjacent the ducts 13
and 15 and the large area 27 being adjacent
the duct 25, for purposes which will herein-
after appear. Plugs 28 and 29 are threaded
into the steam chest at opposite ends of the
chamber 24 and provided with stops 30 and
31, respectively, for the adjacent ends of
the valve 21 to abut,

The duet 25, in addition to communicat-
ing with one end of the chamber 24, com-
municates with the interior of the cylinder
through ports 32 and 83'in which ball-check
valves 34 and 35 are yieldingly seated by
coil springs 86 and 37, respectively. A re-
lLief port 40 extends from the chamber 24 to
the exhaust duct 14, for a purpose which
will hereinafter appear. The port 82 is lo-
cated a distance below the cylinder head 83,
slightly greater than the thickness of the
head of piston 7, while the port 83 ig located
a distance above the cylinder head 2, slightly
greater than the thickness of the head of

said piston 7. Hence the piston head succes-.

sively passes said
stroke, ,

The operation is as follows: Motive fluid
at its maximum
beneath the piston 7 and forces the same to-
ward the top of the cylinder 1. As the pis-
ton 7 travels upward the inlet port 5 is
closed by the valve 21, while the outlet port
6 is open to permit the motive fluid above
the piston to exhaust through the outlet duct
14. When the piston 7 passes above the port
32, the check valve 84 is forced open by the
motive fluid, a portion of which enters the

ports 32 and 38, at each

pressure enters the port 16,
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2]

duct 25 and the chamber 24. The check- -

valve 34 is closed by the spring 36, after the
pressure in the duct 25 is substantially equal
to the pressure below the piston 7. As the
fluid enters the chamber 24, as above de-
seribed, it acts upon the large area of the
valve 21 and shifts the same to the left, Fig.
1, thus closing the outlet port 6 and opening
the inlet port 5, so that fluid may enter the
cylinder above the piston 7 and, aided by the
weight of the pumping mechanism B con-
nected to the piston rod 8, force the piston 7
on its down stroke. As the piston 1s aided
on its downward stroke by its own weight

and the weight of the parts attached thereto,

it necessarily follows that the motive f(_)rce
entering the inlet port 5 may be proportion-
ally reduced for the sake of economy and

this is accomplished by partly closing the:

valve 19. As the piston travels below the
port 33 and thus cuts off the high pressure
therefrom, the high pressure motive fluid
which entered the duct 25 and the chamber
94 through the port 32, unseats the valve 35
and returns to the cylinder through the port
33, after which said valve 35 is closed by the
spring 37. This relieves the large area of
the valve 21 of high pressure and conse-
quently said valve is again shifted to the
right against the stop 81 by the high pres-

sure fluid constantly acting upon the small’

area of the valve 21. As the valve 21 shifts
to the right it closes the inlet port 5 and
opens the outlet port 6, so that the piston
may be again forced upward by the high
pressure beneath the same.

When the piston 7 travels downward the
greater portion of the high pressure fluid is
forced thereby back into the supply pipe 17
for further use, as only sufficient fluid is per-
mitted to flow through the valve 19 to coact
with ‘the piston load to force said piston on
its downward stroke.

When the valve 21 is in the position dis-

closed by Fig. 1, any leakage of motive fluid -

around the intermediate portion of said

valve escapes through the relief port 40, and

hence will not tend to overbalance the pres-

sure on the large area of said valve and shift

the same to the right. :
From the foregoing description, it is ap-

parent that while motive fluid of compara-. -

tively high pressure is employed. to move
the piston on its upstroke, only a small part
of said motive fluid is required to force the

Copies of this patent may be obtained for

1,306,301

piston downward. Hence the escape of mo-
tive fluid through the exhaust duct 14 is re-
duced to a minimum.

Tn the modified form disclosed by Fig. 3,
the construction and operation are substan-
tially the same as that disclosed by Fig. 1,
except that motive fluid of high pressure
never reaches the inlet duct 182, as the same
communicates through a supply pipe 17°
with a source of supply of much less pres-
sure than that with which the supply pipe

17* communicates. This construction renders’

it unnecessary to reduce the high pressure
fluid to lower pressure before acting on top
of the piston and also renders the valve 19*
less liable to leakage, as it is never subj ected
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to high pressure. As the parts of the modi-

fied form bear the same numerals with ex-
ponents as the corresponding parts of the
preferred form disclosed by Fig. 1, it is
deemed unnecessary to enter into a further
description of the construction and opera-
tion of sald modified form.

Having thus described my invention, what
T claim and desire to secure by Letters Pat-
ent, is: \ :

Tn a motor of the character described, a
vertically-disposed cylinder having a con-
stantly open port at 1ts lower end and inlet
and outlet ports at its upper end, an unbal-
anced valve to alternately open and close the
inlet and outlet ports of said upper end, lon-
gitudinal ducts in the cylinder wall to con-
duct motive fluid to the ends of said valve to
actuate the same, two ports leading into the
cylinder from one of the ducts, one of said
ports being located below the upper cylinder
head a. distance slightly greater than- the
thickness of the piston head; the other port
being located above the lower cylinder head
a distance slightly greater than the thickness
of said piston head, a relatively heavy pis-
ton in the cylinder, and check valves coacting

with said piston to control the passage of

motive fluid through the two last-mentioned
ports, so that the pressure on one side of the
unbalanced valve will vary sufficiently “to
effect the operation of the same. :
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In testimony whereof I affix my signaﬁu;e .

in the presence of two witnesses.
JOHN WILLIAM CHADWICK.

Witnesses:
F. G. FiscHEER,
L. J. FiscHER.

five cents each, by addressing the “Commissioner. of Patents,

Washington, D. C.”




