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To all whom it may concerw:

Be it known that I, EpMmUND J. FEENY, &

_ citizen of the United States, residing at Ot-
tawa, in the county of Lasalle and %taite of

¢ Illinois, have invented certain new and use-
ful Improvements. in Self-Cleaning Pumps;
and I do hereby declare that the following 1s
~a full, clear, and exact description thereof,
" reference being had to the accompanying
10 drawings, -and to the letters of reference
‘marked thereon, which form a part of this
specification. S o

» -

. This invention relates to improvements n .
pumps and refers more specifically to an 1m-
rz proved construction and arrangement of the-
parts of the pump designed to prévent undue
wear of the pump-piston and its packing due.
to the presence of gritty substances in the
fluid being pumped. The pump . herein,
20 shown has been designed more especially for:
pumping oil from oil-wells, and the specific
- construction shown has been designed with a
~ view to keep the interior cylindric surface of
the pump-cylinder free from sand and parti-
2% cles of stone mingled with the oil, and there-
"~ by minimize the wear upon the piston and
its packing. To this end a jet of fluid 1s pro-
~_ jected against the inner wall of the cylinder
~"In.advance of the piston during the working
30 stroke of the latter in a manner to clear the

thereto and prevent the same finding their
~ way between the piston and .cylinder, and

the presence of such fluid may also serve to |

sz fluid-pack-the piston in the event of wear be-
tween said parts to such extent as to cause
leakage between: the same. .

. The invention consists in the matfers heré—fq
inafter; set forth, and more - particularly
40 pointed out 1 the appended claims.

[ 3 ] - ]

In the drawings, Figure 1 is a vertical
“axial section of a pump made in accordance
. with my invention. Fig. 2 i1s a transverse

section taken on line 2 2 of Fig. 1 looking
45 downwardly. Fig. 3 is a transverse section

taken on lme 3 3 of Fig. 1 looking down-
wardly. Fig. 4 is a side elevation of the
pump and its discharge-pipe broken away at
its center and with the upper or discharge

so end thereof broken away to show its interior

construction. L

. The invention is herein shown as applied
. to a single-acting force-pump, but may be

g

N

the pump cylinder or barre

ing

after appear.

‘tube (not shown) adapted to be submerged

pipe D of the pump,u

| 1Ing

“and fits upon the lower wall of the chamber¢®

. applied to ofher. types of pump, as will be ob-
vious.

T %
As shown in the drawings, A designates
i B the recipro-
cating pump-piston, and B’ the piston-rod
on which the piston is mounted. -
C designates a cylindric casing surround- 6o
the pump cylinder or barrel A. Said
casing is closed at its lower end by a plug €,
herein shown as having screw-threaded en-
oagement therewith. The casing is closed
at its upper end by a screw-threaded plug
C?, through which, as herein shown, the.
pumped liquid is discharged, as will herein- -.
The plug C’, constituting the
lower wall of the casing, is made hollow or
%)rovided with a port ¢, through which the 70
iquid being pumped passes into the casing,

‘and a check-valve seated on the upper face =
of the plug controls the admission of hiqud -

to the casing and the pump-cylinder in the’
usual manner. The casing is adapted to be 7s.
sunk to or near the level of the liquid being
pumped, and the port ¢ in the lower wall of
the casing may communicate with a pipe or

in the liquid being pumped. The plug C, 8o
constituting the top of the casing, 1s pro- =
vided with a radial flange ¢/, that hmits its °

of th ber 1 a I . e | entryinto said upperend of the casing. Said
wall of gritty substances tending to adhere |

lug C*is provided. at its upper end witha cy- -
Endric screw-threaded opening which receives. 385
the lowerscrew-threaded end of the discharge- '

wardly through which

pipe the piston-rod B’ extends. The said
pipe D communicates with a cored-out cham-
ber ¢ in said plug, and said chamber gom- go
municates through ports ¢* with the annular
space ¢® between the pump-cylinder and cas- .
ine C. The annular space ¢® between the
cylinder or barrel A and the casing C consti-
tutes, in connection with the ports ¢* and 95
chamber ¢®, a passage through which the
liquid is forced to the discharge-pipe D dur- -
ing the downstroke of the pump. The ports:
¢t are controlled by a check-valve K, which,
as herein shown, has the form of an annulus

I10G

over the discharge ends of said ports. =
'So far as is concerned the broader features
of my invention the passage from the pump-
cylinder to the pipe D may be widely varied xos
from .that here shown. The construction
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shows a practical and approved one and is
hereinafter made the subject of specific
claims, _ -

The parts of the pump thus far described
are the usual parts of a pump of this char-
acter and may be made of any preferred
construction. In its operation the liquid is
admitted to the pump-cylinder and casing C
during the rise Ofp the piston, the valve at this
time rising, and during the downstroke the
valve ¢* closes and the liquid is forced into
and through the discharge-pipe D.

In the use of such pumps For pumping oil
trom oil-wells or pumping any liquid con-
taining solid gritty substance the wear
caused by the entrance or presence of such

gritty substance between the pump-piston |

and cylinder occasions great annoyance, loss
of time, and expenditure of labor, inasmuch

as 1t becomes necessary to often remove the |

pump for the purpose of packing the piston.
I propose to employ means for forcib
jecting against the inner face of the cylinder
in advance of the piston an annular sheet of
any switable fluid that is devoid of such
gritty substance, and thereby clear the inner
ace of the cylinder from gritty substances

that tend to adhere thereto.  Such clear
luid may be a clean oil or other unobjection-

able fluid.
Referring now to the mechanism for effect-

- ing this result, the same is made as follows:

35

40

5o
~tends upwardly through the

55
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- vided

E designates a cylinder within the casing
above the pumping cylinder or barrel A and
having screw-threaded or otherwise fluid-
tight connection at its lower end with the
upper end of said cylinder A. The cylinder
K'is made of greater diameter than the cylin-
der A. The upper end of said cylinder F is
closed by a downwardly-projecting part C* of
the plug C*.  The projection C*is made cylin-
dric and is exteriorly screw-threaded to
enter and engage interior screw-threads of
the upper end of said cylinder F. The cylin-
der ¥ 1s thereby held centrally of the casing,
and a portion of the passage ¢ before re-
ferred to is formed between the cylinder and
casing. The extension of the plug (* is pro-
with a through axial opening, mto
16s the lower end of a pipe G, that ex-

£scharge—pipe

D. The said pipe G therefore communi-

cates at 1ts lower end with the cylinder F.

The piston-rod extends upwardly through
sald pipe G. .

The pipe G extends upwardly to the dis-

which

‘charge level of the pump and communicates

at 1ts upper end with a supply of cleaning
fluid for the purpose mentioned. As herein
shown, said pipe G communicates through a
lateral branch ¢ with a tank G/, (a portion of
which is shown in Fig. 4,) from which is SUp-
plied the cleaning fluid.  The piston-rod, as
shown in Fig. 4, extends at its upper end
through the upper closed end of the pipes D

Y. pro-

1s a disk I, Said disk T
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and G, and in practice suitable packings are
provided between said rod and said end
walls of the pipes. The discharge-pipe D is
provided with a lateral discharge-pipe for
directing the pumped liquid away from the
device.

- H designates a piston which fits closely and
reciprocates within said cylinder F and is
attached to the piston-rod B’. Said piston
1s attached to the rod B’ at such distance

from the pumping-piston B that when the

pumping-piston_occupies the upper end of

the pumping-cylinder the piston IT occupies
the upper end of the cylinder ¥, and vica
versa. ‘The piston H is provided with a plu-
rality of ports A, through which communica-
tion 1s afforded between the upper and lower
ends of said cylinder. Said portshare adapt-
ed to be closed on the downstroke of the
piston H by means of a suitable check-valve
H’, herein shown as having the form of a
flexible disk fitted centrally to the piston-rod
and extending outwardly beneath the ports h.

Rigidly attached to the lower end of the
piston-rod B’, below the pumping-piston B,
1s made of slightly
less exterior diameter than the interior di-

ameter of the pump-cylinder, thereby pro-
viding around the disk an annular space a.

The pumping-piston B is provided with a
plurality of ports b b, through which the cyl-
inder I communicates with the pumping-
cylinder A. The said pumping-piston fits
loosely on the piston-rod B’ and is free to
slide endwise of the rod between the disk I
and a shoulder or collar &’ on the piston-rod
located a distance above said disk I greater
than the thickness of said disk.

The operation of the device is as follows:
The check-valve C? is raised to admit lquid
to the pump-casing and the cylinder during
the upstroke of the pump-piston. During
such upstroke of the piston the piston rests
upon the upper face of the disk and the ports
b thereof are closed. During the downstroke
of the pump-piston the liquid is forced from
the pump cylinder or barrel in a familiar
manner to and through the discharge-pipe
D. Before the operation of the pump be-
gins the tank G’, which supplies the clear or
cleaning fluid through the pipe G to the cyl-
inder F, is filled, and the weight or pressure of
sald body of fluid acts to open the check-
valve H’, so as to admit said cleaning fluid to
the cylinder F until the latter is filled. Dur-
ing the downstroke of the parts, which forces
the liquid from the cylinder A into the dis-
charge-pipe D, as before stated, the valve H
closes so as to prevent the backflow of the
cleaning fluid from the cylinder F into the
pipe G. In the continued downstroke of the
sald parts the cleaning fluid is forced throu oh
the ports b of the pumping-piston B, said pis-
ton being at this time raised from the disk I
and the ports b open. The. effect of thus de-
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creasing' the Capaéity of said space 1s to force

‘the cleaning fluid downwardly through the

ports b into. the cylinder A and against the
disk I. The liquid is thus deflected out-

wardly in the form of an annular sheet and

asses forcibly through the annular space a
Eetween the disk I and the interior of the
cylinder. Owing to the relative diameters
of the cylinders A and F, the space between
the pistons occupied by the cleaning fluid be-
comes smaller at each instant of the down-
ward movement of the parts. As a result
the speed of the flow of the cleaning fiuid 1s
oreater than the speed of the piston. Such
speed of the cleaning-fluid is also accelerated
by reason of the restricted annular space
through which the fluid passes. Such forci-
ble flow of the fluid, therefore, has the eflect
to clear the interior of the cylinder in ad-
vance of the piston from gritty particles ad-

‘hering thereto, and thereby prevent.such par-

ticles from finding their way between the
pump-piston and the cylinder. Hurther-
more, by reason of the fact that the said an-
nular sheet of cleaning fluid passes between

‘the disk and cylinder at a speed greater than
that of the pump-piston an efficient packing

is provided which prevents the hiqud from
passing backwardly through said space and
1n contact with the piston. |

- The adaptation of my 1mpr0xféments has
been shown as applied to but a single form of

pump; but it will be understood that said

improvements are capable of adaptation to
other forms of pumps and, further, that the

~improvements themselves are capable of as-

suming different forms within the scope of

- the 1nvention.

4.0

It will be noted that the cleaning fluid is pro-
jected obliquely against the cylinder-wall in
advance of the piston and at a speed greater
than that of the piston. In the event of the

~ piston or cylinder wearing to such extent as

to cause leakage between the same the fluid-

projected against the cylinder-wall in the

manner designated will act to fluid-pack the

~ piston in the same manner as in the con-

55

struction set forth in my copending applica-

tion filed of even date herewith, Serial No.
251,244, -.
I claim as my invention—

1. In a pump, the combination with a re-
ciprocating piston provided adjacent to 1ts
center with a through-port, of means for
forcibly projecting liquid through said port
and means acting upon said liquid after it

~ has passed through the port for deflecting 1t

60

laterally against the wall of the cylinder in

the form of an annular jet. _ |

2. In a pump, the combination with a re-
ciprocating piston provided with a through-
port located a distance inwardly from 1ts pe-
riphery, of means for forcing liquid through
said port during. the working stroke of the
piston, and a deflecting device located in ad-

|

—

vance of the piston and separate from the
piston throughout the diameter of the latter

and made of less exterior diameter 'than_" the

interior diameter of the cylinder.

3. In a deep-well pump, the combination

with a reciprocating piston provided with a

8

70.

through-port located a distance imwardly
from its periphery, of a source supplying

liquid located above ground, a pipe for de-
livering liquid from said source and discharg-

ing it under pressure through said port in the
piston and a deflecting device located 1n ad-
vance of the piston and separated by a space

therefrom for deflecting the liquid laterally

against the cylinder-wall in advance, and
during the working stroke, of the piston.

75
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- 4. In a deep-well pump, the combination
with the pump-cylinder and its reciprocating

piston, of a source supplying liquid located
| above ground, a pipe for directing liqud

from sald source downwardly through the

piston, means for forcing the hquid against

the wall of the cylinder in advance of the pis-
‘ton during the working stroke thereof, and

an outlet-pipe for the pump-cylinder sur-
rounding the first-mentioned pipe. '

5. In a deep-well pump, the combination

with the pump-cylinder and its reciprocating
piston, of a source supplying liquid located
above ground, a chamber located above and

made larger than said cylinder, a pipe for di-
recting fluid from said source to said cham-

ber, and a piston in said chamber acting,

during the working stroke of the cylinder-
piston, for forcing liquid from said chamber

90 |
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against the wall of the cylinder in advance of

1ts piston.
6. In a deep-well

ump, the combination

with the pump-cylinder and its reciprocating -

piston, of a source supplying liquid located

IOS

above ground, a cylinder located above and
in communication with the pump-cylinder, a

valved piston 1n said upper cylinder operat-

Ing in unison with the pump-piston, a port mn
11IC

the pump-piston through which liquad is dis-
charged in the direction of the working

stroke of the piston and during said working

stroke, and means located in advance of the

| piston for deflecting the fluid laterally against

the cylinder-wall in advance of the piston.
7. In a pump, the combination with the
pump-cylinder and 1ts piston, of a disk sup-

IIS’

ported in advance of the piston and movable

therewith and made of shghtly less diameter

than the cylinder, and means for delivering
pressure against the rear face ol

fluid under
said disk. - I
- 8. In a pump, the combination with the
pump-cylinder, its piston, and piston-rod, of
a disk fixed to said rod 1n advance of said pis-
ton, and made of shightly less diameter than

120 -
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the cylinder, said piston being provided with -
a plurality of ports, and means for delivering

a cleaning fluid through said ports against

said disk.
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9. In a pump, the combination with the

cylinder, its piston, and piston-rod, of a disk

made of slightly less diameter than the eylin-

der aflixed to the piston-rod in advance of
the piston, said piston having a limited
movement between said disk and a shoulder
on the piston-rod, and being provided with a
Flurality of ports, and means for forcibly de-
ivering under pressure a cleaning fluid
through said ports against said disk.

10." In a pump, the combination with the
pump-cylinder, its piston and piston-rod, of
a second cylinder located above the pump-
cylinder, a piston in the upper cylinder at-
tached to said piston-rod and movable in
uaison with the pump-piston, and means for
delivering a jet of fluid from said second cyl-
inder to the inner surface of the pump-cylin-
der in advance of the pump-piston during the
working stroke of the latter piston.

11. In a pump, the combination with the
pump cylinder or barrel, its piston and pis-
ton-rod, of a cylinder attached to the upper
end of the pump-cylinder and of larger di-
ameter than said pump-cylinder, said piston-
rod extending through the upper cylinder, a
piston in said upper cylinder affixed to said
rod and provided with a valved port, means
for delivering fluid to the upper end of said

upper cylinder, and means acting during the

working stroke of the piston for delivering
luid from the upper cylinder to the pump-
cylinder and forcibly against the wall thereof
in advance of said pump-piston.

12. In a pump, the combination with the
pump-cylinder, its piston and piston-rod, of
a cylinder of greater diameter than the pump-
cylinder, and communicating with the upper
end of the pump-cylinder, means for supply-
ing a cleaning fluid to said upper cylinder, a
piston in the upper cylinder attached to said
piston-rod, said last-mentioned piston being
provided with a valved port through which
the liquid passesfrom the upper to the lower
end of the upper cylinder, and a disk fixed to
the piston-rod in advance of the pump-piston
and made of slightly less diameter than the
sald cylinder, said pump-piston being pro-
vided with a plurality of ports through which
the cleaning fluid is directed forcibly against
said disk. o | |

13. In a pump, the combination with the
pump-cylinder, its piston and piston-rod, of
a cylinder for cleaning fluid made of greater
diameter than the pump-cylinder and at-

|

‘the larger cylinder, during

834,569

tached to the upper end of the pump-cylin-
der, the piston-rod extending through “said
upper cylinder, means for supplying a clean-
ing fluid to said upper cylinder, a piston in
the upper cylinder attached to said piston-
rod, said upper piston being provided with a
valved port through which the liquid passes
from the upper to the lower end of the upper
cylinder, and a disk fixed to the 1)ist011—1'0(i n
advance of the pump-piston and made of
slightly less diameter than the said cylinder,
sald pump-piston being provided with a plu-

rality of ports through® which the cleaning

liquid passes from the upper cylinder against
the disk, and said pump-piston having a
limited longitudinal movement on the piston-
ro(cil between said disk and a shoulder on the
rod.

14. In a pump, the combination with a
pump-cylinder, its piston and piston-rod, of
a cylinder, communicating with one end of

- the pump-cylinder and made of greater di-

ameter than the pump-cylinder, a pipe for
delivering fluid to the larger cylinder, a pis-
ton 1 said larger cylinder fixed to said pis-
ton-rod and provided with a valved port, and
means for delivering the fluid displaced from

the working

60
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stroke of the pump-piston, against the inner

wall of the
piston.

15. In a pump, the combination with a

L

pump-cylinder in advance of its

pum{:}—cylinder, 1ts piston and piston-rod, of -

a cylinder communicating with one end of
the pump-cylinder and made of greater di-
ameter than the pump-cylinder, a pipe for
delivering fluid to the larger cylinder, a pis-
ton in said larger cylinder fixed to said pis-
ton-rod, and provided-with a valved port,
means for directing the fluid displaced from
the larger cylinder, during the working
stroke of the 1piston, against the inner wall of
the pump-cy

sald discharge-pipe surrounding said fluid-
delivery pipe and a piston-rod extending up-
wardly through said delivery-pipe.

In testimony that I claim the foregoing as
my 1nvention I affix my signature, in pres-

ence of two witnesses, this 13th day of March,

A. D. 1905.
EDMUND J. FEENY.
Witnesses:

Frank F. ForLeTT,
M. O’'Brien.

Q0

95

inder 1n advance of its piston,
and a_discharge-pipe for the pump-cylinder,
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