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. ) Speciﬁcatlon of Letters ‘Pate'ﬁ;{ Patented May 28, 1912‘,;;

. AppHeation Sled October 14, 1910, Sérial No. 587,085.

To all whom it Mayc'oiwern: S
.- Be it known that I, Crarencs L.

. a citizen of the United States, residing. at

10

15

20

. cation. - S e
""" This- invention relates to pumps, of the |
deep-well type and has far-one of its objects | th
to, provide “a -novel -arrangement, of ball |
valves’ that are automatically cleaned during | m
the operation of the pump, 0 as to miniimize | a ¢
* the necessity of “ well-pulling,” which is-a. | p
great objection to pumps already in use, en-- .|
tailing a great loss of time besides subject- | T
‘ing the parts to wear and tear so that fre-
- quent renewal or repair of parts is neces- }:

Los Angeles, in the gounty of Los Angeles
and State. of California, have invented ‘a
new and useful Self-Cleaning Ball-Valve |

Pump, of which the following is a specifi-

sary. P S R
Another object’of the ;im\rentién-i-s the pro-
vision of a novel barrel construction. where-
by a true bore can be obtained at a minimum:
of expense and work, the barrel being pro-

. vided with a lining -made. of  tubular sec-

25

30

35

tions ¢avefully. bored-out and finished and:

secured *in: place by a binder between the

barrel Body -and.-lining, such. binder, being -
preferably sulfur that is poured into.the’
space between the bartel body and lining [
when in molten condition, the barrel having’
a novel arrangement of-shoe and packing at- |

its lower end for the foot valve.. =
With ;these ohjects in view and others, as
will appear as the description proceeds, the

invention -comprises the various novel fea-.
tures of construction and arrangement .of.

* parts which .will be more fully described

®

45

-~ RO

. 'In the accompanying. drawings, which

hereinafter ‘and set forth with particularify.

in. the claims appended hereto.

illustrate one"embediment of the Invention,
Figure 1 is a central vertical section of the
barrel of the pump showing.the -working

‘parts therein in elevation and in the position

occupied during the upstroke of the plunger,

with intermediate portions gf the barrel and-
plunger broken away. Fig. 2 is a side view.|
.of the plunger and foot valve removed from |
the barrel and showing thé parts in the po- -
-sitien occupied during the, last part of the

", downstroke, a portion of the plunger being

{ the: lining

e | of the low'er;p,oi'ti‘oh ofthepun\lp barrel and-
PARKER, . ) y

of the foot or:standing ¥
transverse: v on line B o
i al view, of -the: ball-cleaning

- Fig. 5 s a

the foot valve. Fig.
tra il section of a slightly
rm of {pump.barrel. - Fig. 12 1s
¢al’section of another form of

to. designate:. corresponding parts
out 'the views. -~ L

. Referring' o .the drawiugs, & designates
| the barrel .of ‘a puinp, which has a cylin-
“drical body portion 1 that is contracted at
its upper end ‘into.a meck 2 .which is con-
nected by -a coupling sleeve 3 with the tubing

‘sleeve so that.the barrel can be used in ordi-
nary . well . casings in connection with-the
usyal ~size tubing. Arranged within the

superimposed relation gne on another and of
any desired léngth. The lining is made in

ease with which they can be accurately
bored, as compared with long linings which
“are subject to vibration and jar, due to the
“chattering of the boring tool so that accu-
rate turning is rendered difficult. These lin-
ing sectionis & are anchored in the barrel by
.a suitable binding 6 which is prefersbly sul-
fur. The process of inserting the lining
dongists of placing the sections's on a man-
drel so that the section wil]l accurately aline

ameter that an annular space will eutirely

“length thereof. After the mandrel with the
seotions are centered, the space surrounding

the-lining to the'body of the barrel. . The

ed at 7 for receiving the shoe !

Fig. 3. -Fig:

-and_the mandrel is centrally positioned in- .
‘the body 1 and the sections are of such dir

.surround the lining and extend the full

lower end of the body 1 is internally thread- - .
:the};viv)_ggr_;;rel

55

means of the foot valve., Fig. T is & trans- - .
ion en line 7--7, Fig., 6. ' Fig. 8 is,
{ the Jower portion of the .~
a.section on liné 9—9, Fig.
;sp"ec‘t;ive yiew of one of

60

85

70

75

‘4 of the pump. By contracting the upper
end of the barrel, the body portion can be -
‘made the same diameter .as the coupling -

80

body 1 of the barrel is a Hning composed of.
‘eylindrical sections or sleeves b.arranged in-

85 .

“sections in this manner on account of the -

90
95

100

is filled In with molten sulfur -
: | which quickly solidifies and firmly cements’
broken-away.. Fig. 3:is an enlarged section |
- of the upper portion of the barrel, plunger |

and working valve. Fig. 4 is a similar view :

106
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which is .of the same external diameter as
the latter, and the upper end of this shoe
forms ‘a shoulder or seat 9 between which
and the lower end of the lining are clamped

superimposed packing rings 10 for the body.

of the foot valve. The boré of thé shoe is

enlarged at the upper end to form a conical

seat 11 for the foot valve and the lowerwend

of the shoe is reduced and threaded to form

a neck 12 for recelving the coupling 13 of
the anchor pipe 14.:

Within the barrel is a reciprocatory plun-
ger B which consists of a tubular bedy 15
that has a working fit with the lining of the
barrel. In the upper end of the plunger
body 15 is a sleeve 16 threaded throughout
its length and having its lower end screwed
into the plunger body, and on this sleeve
is serewed a ‘wear ring 17 which is of hard
steel land -carefully ground to the same di-
ameter as the plunger body. The greatest
wear on the plunger occurs at the upper end
wherd the sand “adheres more strongly to
the suing of the pump barrel, and therefore
the wear ring is arranged-at this point so

- as to taKe the wear and the ring can be re-

newed as occasion requires4vithout having
to scrap the entire plunger body. -Screwed
into the lower end of the plunger is a ring
18 that forms a hammer head for operating
the foot valve cleaning and unseating de-
vice hereinafter to be described. It will

" thus be seen that the plunger-is hoillow from

40

45

590

55

60
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v

one end to the other to provide for the free
and unrestricted passage of the oil or other
liquid therethrough.

Disposed above the plunger B is a work-
ing or plunger valve C which includes a
bodily movable ball 19 which is adapted to

engage a seat 20 carried by thé upper end

of the phinger Jor closing the same during
the upstroke. This valve seat-is in the
form of a ring which fits partially into the
upper counterbored end of the tubular mem-
ber 16, and on the seat is a central periph-
eral flange 21 which rests on the upper end
of the member 16 and with which the base
ring or collar 22 of the valve cage 23 en-
cages.
into the counterbored portion 24 6f the wear
ring 16 and screws on the upper.end of the
member 16 so that the latter forms'a carrier
or support for the wear ring 17, valve seat
20, and vatye cage 23, and rigidly connects
all of thes parts to. the plunger body 15.

‘The upper portion or crown of the cage is

formed with a tubular hub extension 25
which is connected with the sucker rod 26
by a connector 27 wh’ h is a tubular strne-
ture threaded at its lower end for receiving
the extension 25 of the cage. The upper
end of the connector is closed and formed
with a threaded projection or stud 28 which
serews info a threaded.socket in the lower
end of the sucker rod.  Arranged in the cage

The base ring 22 of the cage fits.

- 1,027,865

is a valve engaged buffer 29 in the form of a
cupped head that is carried by a stem 80
mounted for reciprocation in the top por-
tion 25 .0f the cage, which.is tubular, and
pressing on this stem is a spring 31 housed
in the connector 27 with its lower end bear-

- 1ng against a nut 82 on the stem. By this

means, the stein can move inwardly as the

70

valve engages ‘the buffer 29 on .the down-'

stroke of the plunger, and by the valve thus
engaging the buffer, the sand tending to

76

adhere to the valve can be effectively re- °

moved, and besides, the spring operates to
seat the valve by imparting a downward
movement thereto throngh the buffer at the
time the stroke is reversed. The spring-
containing chamber 83 of the connector has
ports 34 to afford an outlet for the oil that
enters along the stem 30. - . -

' The foot valve, designated’ generally by '

D, comprises a hollow valve body 35 that is
stationary in the lower part of the valve
but removable therefrom and it is disposed
at'that portion of the barrel where the pack-
ing rings 10 are located. The lower end of
the.valve body 35 is contracted so as to enter
the shoe 8, and its contracted end or exten:
sion 36 may be interiorly threaded for con-
nection with the foot valve anchor pipe 37.
In the extension 35 is an annular groove 38
which receives a soft metal packing ring 89

‘that tapers downwardly to snugly fit the
‘seat 11 of the shoe. In placing the body 85

of the foot valve, it is merely necessary to
let the same suddenly drop When gear its
final position, and, by reason ‘of the taper

of the packing ring, a tight wedging action
-will take place at the seat 11.. The upper

90

95

100

end of the body 85 is formed with a con- -

‘tracted extension 40 which carriés a valve

seat ring 41.for the ball 42 of-the foot valve.

105

The seat ring 41 has a peripheral flange 43 -

which rests on the upper ‘end of the exten-

sion 40 and is held in place by the base ring
' 44 of the valve cage 45, which base ring is
internally threaded to screw on the exten--

sion 40. * The ball is held in: coéperative re-
lation with its seat by the cage, the same
being formed with spaced arms 46 connected
with the base ring and with a hub 47 at the
top of the cage. - | | T

The ‘sand removing and unseating device
E of the ball 42 .of the foot or standing
valve is interposed between the lower end
of the plunger and the foot valve cage 45.
This device comprises approximately par-
allel spring fingers 48 which have their

110

115

120

upper ends secured to.a head 49 and their - .
lower free ends arranged to move between -

the arms 45 of the valve cafge 50 as to grip
the ball at a plurality of points. In the
present instance, four spring fingers are

‘shown and their lower ends are bent .in-

wardly and spaced diametrically apart a
distance legs than the diameter of the ball

125

180,



5 8

10 nd inclosed by ‘the fingers.

1,027,665

49 86 that the fingers will be spread apart
during their ' descent over the ball and
finally spring inwardly to engage under the
“ball for ‘grippifig the same. The fingers
rip the valve at the end of the down move-
ment of the plunger and are adapted to-lift |
the valve or ball during the initial part of
the upstroke of the plunger. For this laiter
purpose, a helical compression spring’ 50 is
arranged. between the hub 47 and hub 49
During the
‘downstroke of the plunger, the hammer
head 18 thereof strikes the -head 49 of the

" device D iand thereby moves the, fingers

"

downwardly into ball-gripping position, and

© the spring 50 is simultaneously compressed.
" During the succeeding upstroke, the spring

‘30 expands with the result that the ball 42

-is. first unseated and raised until it strikes

the top of the cage 45, when the fingers 48
will be released. 'The tension of the fingers
is less' than the tension of the spring.50 so
that the latter will release the spring fingers
48 and carry them upwardly beyond the ball
‘s0 as to permit the latter to automatically
seat upan the downstroke of the plunger.
‘For insuring the unseating of the ball or
~working valve 19, a fixed rod 51 extends
“Jongitudinally through the plunger and has.
its upper énd so arranged as to-engage the
“valve 19 and lift the same from its seaf

< plunger, the/lower end of the-rod 51 passing

“during the ./dovgnw‘a(rd “movement of the

86

+through the

‘head 49, spring 50, and screw-
ing into the

hub 47 of the foot valve cage.
THis valve unseafing rod is centered by a

o ‘guide 52 : secure /16 the rod at an inter-
: lmg‘d,i_at,e’ point ¥nd engaging in thé chamber

of the plunger, the guide being in the form
of ‘2 spider .ormed with rddial arms 53, as

“-shown~in ¥ig. 87 "By the valve striking the

45

-.valve. The sprin

‘vod!51, the‘valve will be positively unseated
ifitrshoutd tend to stick on aécount of sand,
and “Fe rod .cobperates with the buffer 29
to loosen whatever sand is canght on the
fingers 48, by alter-

- nately gripping and releasing the ball of the

50

55

60

“foot valve, effectively clean the.same from
adhering sand, so.that positive seating is
secured. As the seating of the valves is an
important factor in determining the capac-
.ity of the pump, the sand-removing devices,
herein discloseg _are essential. R
“During ‘the downstroke of the plunger,
which is rigidly connected. with the sucker
rod, the working valve 19 will be raised by
-engagement’ with the relatively stationary
rod 51, and as the plunger continues to de--
- scend, the valve will engage the buffer 19-
which yields during the final part.of the
downward stroke, the -ball 19 being thus
engaged. between the buffer 29 and rod 51,

_as shown in Fig, 2. During the latter part
of the downward movement of the plunger,

85

ﬁnger"‘f\carfying head 49 to move the device
D from the position shown in Figs. 1 and 3

grip! the same. During the reverse part of
the upstroke of the plunger, the column of

seated until the seat 21 on the upper end of
the plunger engages the upper ball’valve

foot valve so that as the plunger continues
to rise; the lower ball 42 will open and allow

risinig plunger. The opening of the vilve
50, so that the ball valve is prevented from
spring' 50 ¢auses the spring firigers to re-

free to automatically seat at the beginning
‘of -the uext downstroke.: Thus, as the
plunger is reciprocated, the column of oil

 the outlet. of the pump.

At the outer end the tube receives a couplin,

- 55 carried by the tubing 4, the pump barre
and tubing being of substantially ‘the same
internal diameter. The coupling 55.is pro-
vided with an internally threaded:ring 56
which may bear against. the upper end of

pump barrel receives one threaded end of
a sleeve 57, and the other end of this sleeve is
appropriately threaded to receive the up-
per end of the anchor pipe 14 and at andp-

formed with an inwardly directed flange 58,
the upper face 59 of which constitutes a
ledge for the reception of packing rings 60
like the packing rings 10 of the structure of

flange 62 designed to bear against the pack-
ber 61 is formed with an internal flange 63
a ball valve 65 adapfed: to a valve Seat 86

' clamped by the cage to the flange end 83 of
the. tubular member 61, .. Below the flange

seated a ring 68-preferably of lead, and this
 ring is designed to engage the flange 58 of
 the slegve 57, the rim
pered 5o ag; to firm

58. " The packing rings

the “déwer: end  of - the “latter - strikes the

tieht i6int dbout the foot valve'structure of

Ny

\'{\,.'. '

“sanding up.” - The final expansion of the.

Jease the ball valve to permit the same to be -

is - intermittently - raised to discharge fro_m‘
~In the structure shown in Fig. 11 there is’

a pump barrel 54 indicated as a simple tube”
of appropriate length threaded at each end. -

the pump barrel 54, At the lower end the-

8

to that shown in Fig. 2. | The free ends of » ..~
the fingérs strike the valve or ball 42 and ;@

scrape \along opposite sides “thereof to re--
move the sand from the valve and also to -

7@

oil in the tubing and barrel above the foot '
valve will serve to keep the ball of the latter

19. The weight of the column of oil above -
the plunger will thus be removed from the

80

oil te enter the barrel in.the wake of the -

49 is positive by the expansion of the spring ..

85
"
95 ;
100

105

propriate intermediate point the sleeve 57 is . .

110

Fig. 1. The packing rings receive a tubu- -
lar member 61 having an external annviar -

115

ing rings, and one end of this tubular-mem-

and exterior screw.threads designed to re-'.
ceive the threaded end of a cage 64 inclosing’

129

62 the tubular member 61 is formed with -
an undercut annular greove 67 in whieh'is .

e

68 heing slightly ta- -
eat-against the flange .
60-aid informing a.

130




20 Spectively.

65 wearmg surface than in tm

<

which the tubular member 61 constltutes a.

part.

Inside the pump casing 54 is a lining 69
lodged between the ring 56 and the pwcl\mtr
5 60. This lining 69 is prLfgmblv made- of a
metallic composltmn consisting of cast ivon
par ticles and Babbitt metal. The foot valve
is carried by a casing 70 of a size to fit
snugly into the hmn(r 69 and threaded at
1o the Tower end on to an appropriate portion
of the cage 64. At a point above the cage
64 the casing 70 is provided with an lntelnal
ledge 71 and at the other end the casing 70 is
internally threaded for the Loceptlon of a

15 Sleeve 79 between which and the ledge 71

_there is lodged a lining 73 which, like the
“lining 69, may be unupuaed of iron particles
and Babbitt metal, which lining is held in
place by the ledge 71 and the colln 72, re-
\Vlthm the lining 73 is a plun—
ger body 74 in the form of a - tube threaded
at the upper end to receive a coupling 75
provided with an esternal flunge 76, “this |
coupling being externally threaded at each

25 end. The end of the Louplmw 75 remote
from the p]lmoel Dbody T4 receives a thread-

ed ring 77 forming the base of a cage 78 for
a ball valve 79 constltutlnrr the plun"er
valve, and between the collar 75 and the ring

30 T7 there is confined a valve seat 80 for said

valve T9. The end of the cage 78 remote
from the ring 77 is ‘rormed with a threaded
stud 81 in turn receiv ing the coupling mem-
ber 82, which latter in turn receives the cor-
35 responding end of a pump rod 83. " The lin-
ing 73 constitutes a substantially anti-friction
bearing_for the plunger.and-this composition
lining \ud wear for a long time without
lelkwe Since it may at times be desirable

_ 4p to remove the casing 70 with its lining 73

and the foot valve With it, the lmmn' 69,
while rendering-thié connections twht w111
not interfere nmtel ially . with lhe with-
dr‘m al of the foot valve, and the casing car-

45 rying the same, but the normal fl'lCtl()Ildl

engagement of the parts is suflicient to main-
tain the several parts in place duuntr the
action of the plunger. -

In the stincture shown in ¥i 10 1 the lining

50 where 1 recéiving the plunger is made up. of
In
Iig. 12 the structure is similar except that

comparatively “small alined sections.

the outer casing indicated at 84 has a lining
madc up of numerous sections 85, 86, and 84

55 in l'emunmr series with each section 85 of

cast iron, each section 86 of'a composition of
cast iron particles and Babbitt metal and the
section 87 of Babbitt metal, the lining being
made of a series of such groups.

- ger is less liable to stick or g freeze ™ to the |
ase. where the

This ar.
6o rangement is found.to be well adapted for
the purpose for the same reasons stated with
reference to the sectional lining of Fig.-1|’
and has the further-advantage that (ho phm- ,

1,027,885

wearing surface is all of cast iron or steel,
‘this being due to the predominate amount
of the bOﬂ(}l metallic wearing surface.

The lining shown in Fig. T12 may be as-
sembled in the same manner as described
with reference to the lining of Fig. 1 and
the linings 69 and 73 of I*w 11 may be like-
wise assembled, since thq, may also be of
the sectional character.

It will be nnderstood, of course, that “hile
in Fig. 11 the valves are shown \nt]mnt the
unseatlno‘ and cleaning means illustrated

70

75

with 1etelen(e to the othel forms, suweh un-

seating ‘and cleaning means may be pro-
vided, or the valve. structure shown in Fig,
11 may be-replaced by the valve structure
of Figs. 1, 3 and 4. It will be further un-
derstood that the cast iron particles of the
lining composition may be replaced by other
“iron partmles or by steel particles, and by
the term iron particles it is intended to in-
clude steel partitles.
stood that the linings of Figs. 11 and 12
may be held in place in the same manner as
described with relation to Fig. 1, this simply
necessitating the appropriate reduction in
external diameter of the lining sections.
From the foregoing description, taken in
connection with “the accompanying draw-
ings, the advantages of the construction and

$
of the method of operation will be readily

apparent to those skilled in the art to which
the invention appertains, and while T have
described the ‘principle of operation of the
invention, together with the .apparatus
which I now consider to be the best embodi-
ment thereof, I desire to have it nnderstood
that- the qppn’ams shown is merely illus-
trative, and that such changes may be made
when desired as are within the scope of the
claims appended hereto.

Having~ thus desceribea the. invention,
what I claimn as new, and desire to. secure
by Letters-Patent. is:—

1: In a pump, the mmbm:\tmn of a harrel,
a foot valve therein including a ball, o plun-
ger, and a cleaning and unseating device for
111(\ hall in the path of and in p osition to e
operated by the plmmm chn ing its working
stroke.

2. In a pump, the combmahon of a b‘l vel,
a foot valve therein including a ball, a plun-
ger, and - ball cleaning and nnsmm  de-
| vice disposed ‘between “the foot, valve and
' plunger in the path of and in position to be
moved into operation hy the latter during
Jits *working. stroke, said device including
spring fingers for wlpan' and gripping the

all

©8:In & p‘ump, the. combination of a bar-
rel,a foot valve mounted therein including
a ball, a plinger above the foot valve und
a'gripping device movable into gripping.re-
lation to the ball by the plunger to unseat

the ball during the upstroke of the plunger,

It will also be under-

80

85

1Y

100

105
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¢

said gﬁppingﬁévice being in the” pafh of

the plunger and in position to be operated
thereby during the working stroke of ‘said
plunger. SRR
"5 4 In a pump, the combination of a bar-
rel, a foot valve mounted therein including
a bodily-movable element, a plunger mount-
¢d in the barrel, and means in the path of

-and in position to be automaticallys operated.

‘by the normal movement of the plunger for

engaging the element to free the same:from.

sand daring the downward movement of the
plunger and for raising the element during
‘the upward movement of the plunger:

5. In 2 pump, the combination of a.barrel,
a foot valve therein incliding a bodily mov-
able ball, a cage for holding the ball in co-

15

‘operative relation with the seat, = plunger,

and a ball—cleaning and unseating devige be-
tween the cage an '
of and in position to be set into operation by

@y

the, latter: within the range ofits. working’

‘stroke, o
6. In » pump, the combination of a barrel,
a foot valve therein including « hall, a

25

plunger, a ball cleaning and unseating de-
vice disposed betweer the valve and plunger

in the path of and in
“into-engagement with t
ger during its: normal downstroke,.and
means operating.on the device to imnseat the
valve during the normal upstroke of the
_ plunger. R R
7. In a pump,the combination.of a barrel,
4 foot valve therein including.a bodily mov-
able element, 2 plunger in the barrel; a de-
vice between the plunger and ¢lement for
. cleaning and unseatin%]“the Javier, said de-
. vice including spring fingers for releasably
40 engaging the element during the downward

gesition to be moved

35

seating the-¢lement and releasing the fingers

" therefrom during the upstroke of the plun-| coth !
' 7 v |'rel, a foot valve therein including a ball, a

ger. ; P
45 8 Ina pump, the combination of a bar-
rel; a foot valve therein including a ball, a

seat with which the ball-engages, and a cage

for the ball; a plunger in the barrel; a de-
vice disposed between the-valve and plunger

50 in the path of and in position to be operated
- by the plunger during the working stroke
thereof, said device including members mov-
able into engagement with the ball by each
normal descent of the plunger; and a spring
acting through the device for first unseating
the ball and finally releasing the.members
from the ball as the plunger ascends. a
9. In s pump, the combination of a barrel,

a foot valve therein including a_ ball, a
plunger, a fixed abutment between the plun-
ger and ball, and a reciprocatory. device be-
tween the plunger and:valve for gripping
“ the ball, said device being located. in_the
path of and in position to be operated by
65 the plunger during each normal downstroke

55

" 60
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plunger and in the path:

¢ valve by the plun-:

stroke of the plunger, and a spring for un-

of the plunger and for-unseating the:ball -
and moving it into: engagement with -the -
abutment to release the deviee from' the -
‘ball as the plunger moves upwardly.- -
10. In a pump, the combination of a bar- ¢ -
rel, a foot valve therein including a bodily -
movable element, a plunger mounted in the
barrel, a cage for the element, an unseating-
and cleaning device for the element includ-;

-ing a Head, and a plurality of spring fingers 75

movable into engagement with the element = -

by -the  plunger pushing' the head toward.

the elemént and -a spring arranged ‘to move

the said devicé in & direction for unseating
-and releasing the element upon the reverse go -
~movement of the plunger, .~ o

.- 11. In & pump, the combination. of a bar-- -
rel, a foot valve ‘theréin: including &’ ball
and a. cage for holding the ball“into co= -
‘operative relation with its-sedat, a-plunger g5
in the barrel, a fixed rod on the cage extend-
ing toward the" plunger, & head movable
along the rod as'a guide, spring fingers on’

-the head having their free - ends arranged .
"to-grip the ball when the head is depressed - ‘go:

upon erigagement therewith by the: ﬁ unger;
and:a spring interposed.betweenthe head ' -

“and cage for unseating the ball through the -

fingers and releasing the-fingers: from. the . -
ball after the Jatter is unseated.: - " . gk

12. In a pump, the combirnation ot ~v#i:ladr? RN

-rel,.a’ foot valve therein igeluding a ball;'a .
i cage. for-the ball; -a rod secured to the cage

and extending upwardly therefrom, a plun- .

ger in'the barrel, an unseating and‘cleanipg “100

device for-the ball mounted for reciproca-
tion. on’ the rod and located in-the path: of

‘|-and in position to be operated by the plun-' -

.ger. during its working stroke. to be de-..
pressed - thereby to engage the ball, and" a 10%
.spring operating on the device to unseat
and release the ball ag the plunger rises.

13. In‘a pump, the combmnation of a bar-

cxge for the ball, a rod secured to the cage 119
and extending upwardly therefrom, a.plun- "

 ger in the barrel, an unseating and cleaning

‘device for the ball mounted for reciproca-

tion on the-rod and adapted to be depressed. -
by the plunger to engage the ball, a spring 115
operating on the device to unseat and re-
lease the ball as the plunger rises, said de-

. vice including & head with which the plun-

ger ‘engages, and a plurality of depending
spring fingers having their upper .ends se-i 120 -
cured to the head and their lower ends free
to. grip and reléase the ball. A
14. In a pump, the combination of a bar-; -
rel, a. hollow ‘plunger therein, & valve seat,
g, ball valve arranged to-engage, the seat, a 125
dage for the ball, a rod secured tothe cage .
and extending into the plunger, a valve .
cleaning and unseating device located inthe
path' of ‘the plunger and. in position to: be.

| operated by the pliunger during its normal 130



S

stroke into engagement with the valve as

the plunger descends, said device being
guided by the rod, and means acting

through the device for first unseating the

valve and then releasing the same as the
plunger ascends. : :
15. In a pump, the combination of a bar-

rel, a valve therein, a seat for the valve, a

plunger, a fixed abutment between the seat

10

and plunger for limiting the opening move-
ment of the valve, and a valve cleaning and
unseating device in the path of and in posi-

- tion to be actuated.by the plunger during

15

20

25

30

35

45 -

40

50

the working stroke thereof into engagement
with the valve when: the plunger moves in
one direction, and for -automatic release

from the valve by the engagement thereot

with the abutment when the
in the opposite direction. ,

16. In a pump, the combination of a bar-
rel, a ball valve therein, a seat for the valve,
d cage for holding the valve in cobperative
relation with the seat, a plunger, a valve un-
seating and cleaning device ‘arranged be-
tween the valve and plunger and including
spring fingers movable into engagement with
the valve as the plunger descends, and a
“cﬁ;mpression spring disposed between the

plunger moves

fingers and bearing--against the cage for

raising the fingers and valve together and
finally releasing the fingers from the valve
during the ascent of the plunger. " :

17. In a pump, the combination of a bar-
rel,; a valve therein, a seat for the valve, o
cage for holding .the valve in cotperative
relation with the seat, a plurality :of Spring
fingers having their free ends tensioned in-
wardly toward each: other and adapted to
be' sprung apart-to receive the ‘valve be-
tween them, said fingers being arranged to
be depressed by the plunger, and méans for
moving the fingers in a direction‘to first
unseat the valve and then release the fingers
from the valve as the plunger rises.

18: In a pump, the combination of a bar-
rel; a valve therein, a seat for the valve,'a
cage for holding the valve in cobperative re-
lation with the seat, a plurality of spring
fingers having their free ends tensioned in-
wardly toward each other and adapted to
spring outwardly fb receive the valve be-
tween them, said fingers being arranged to
be depressed by the plunger, and a spring

“arranged to be tensioned as the plunger de-

55
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scends for moving the fingers in a direction
te first unseat the valve and.then release
the fingers from the valve. I

19. In a pump, the combination of a bar-
rel, a shoe at the lower end thereof having

an internal seat, a hollow foot valve body

with a cylindrical exterior of even diameter

throughout and provided with a contracted
extension at its lower end entering the shoe,
said extepsion having a tapering packing

ring lodged -in the exterior wall thereof for

‘engaging the seat, and packing in the barrel

‘having a cylindrical exterior of even diame-
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engaging the seat-},vand packing in the barrel
above the shoe for engaging the cylindrical
portion "of the foot valve body when the

packing ring on the extension is in engage-’

ment with the seat. .

20. In a pump, the combination of a bar-
rel, a shoe at the lower end thereof having
an interndl séat, a hollow foot valve body
with a cylindiical exterior of even diameter
throughout arld provided with;a contracted
extension at its lower end entering the shge,
said extension having a tapering packing
ring lodged in the exferior wall thereof for

70

76

above the shoe for engaging the cylindrical
portion of the foot valve body when the
packing ring on the extension is in engage-
ment with the seat, the barrel being pro-
vided with an interior lining between one
end of which and the shoe the packing is
confined. S o
~21. In a pump, the combination of a bar-
rel, a shoe at the lower end thereof having :
an internal seat, a hollow foot valve body

80
8o .

90
ter and provided with a contracted extension

entering the shoe and having a peripheral

groove formed therein, a tapering metallic
packing ring within the groove for engag-

-Ing the seat, and packing'in the barrel ahove 95

the shoe for engaging around the cylindri-
cal portion of the foot valve body.

22. In a pump, the combination:of a bar-
rel having an internal seat at its lower end,

a hollow cylindrical foot valve body having 100
its lower end contracted and formed with an
annular groove adjacent the seat, a tapering
packing ring seated in the groove and of
less diameter than the body for wedging .
downwardly on the seat, said body having 105
a contracted extension on its upper end, a
valve seat carried on the extension, a cage
secured to the said extension and serving to
hold the seat in place, and a valve arranged

to engage the seat and held in cobperative 110
relation therewith by the cage.

23. In a pump, the combination of a bas-
rel, a plunger therein, a valve seat carried
by the upper end of the plunger, a cage se-
cured to the plunger for holding the valve 115
in cotperative relation with the seat, a
sucker rod connected with the cage, and a
valve cleaning means in position to be en-
gaged by the valve during the working
stroke of the plunger. ‘

24. In a pump, the combination of a bar-
rel, a plunger therein; a seat carried by the
plunger, a valve arranged to engage the
seat, and a fixed rod extending through the
plunger and supported below the same with- 125
In the range of and in position to be en-
gaged by the valve during the normal down-
stroke of the plunger for unseating the valve

120

-as the plunger descends.

25.-In a pump, the -co'mb'i-nation of a bar- 130
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rel, a plunger therein; a seat carried by the
plunger, a valve arranged ‘to engage the
sedt, a fixed rod extending through . the
plunger and supported below the same for
p unseating the valve as the plunger ‘descends,
and -a yielding abutment with  which. the
valve engages when in open position. =
26, In a pump, the combination of a bar-
" rel,’a plunger therein, a valve seat. carried
* 10’ by the plunger, a valve arranged to engage
" the seat, a'cage for the valve, a fixed device
for unseating the valve as the plunger de-
scends, and a yielding abutment disposed
"~ within the cage with which the ball engages
. 15 when in open.position. - \© ...
=77 +97, In'a puinp, the combination of a bar-
- > pel, a. plunger therein, 4 seat car ied by the

plunger, a valve for engaging the seat, a

~ cage for the valve, a rod extending through |
20

the plunger with its upper end disposed to
. ‘engage the valye for unseating the same as
the plunger descends, an abutmen:\glisposed
over the valve to be engaged. thereby 1n its
-1 “opening miovement, and. & spring drranged
25 to permit the abutment to yield upwardly.
* - 98, In a pump, the combination of a gar-
rel, a. plunger therein, & valve for closin
* the upper end of the plunger, a sucker rod,

- 30
ment therewith, and a. spring for urging
‘the . buffer downwardly toward the valve,
said buffer being spaced from the valve
when the latter is:seated. o
99, In a pump, the combination of a.
plunger; & cage on_the upper end thereof;a
valve for closing the plunger, a sucker rod,

35

" a connector between the rod and cage and

having s chamber, a spring in the chamber,
and a buffer pressed by the spring and dis-
posed to be engaged by the valve as the lat-
ter.opens: . . . ° ‘ : . 0
30. The combination of a hollow plunger,

o fixed rod extending through the lunger,
a valve for closing the upper. endp of (the

40

45

" plunger during the upstroke and srranged.

" to be unseated by the rod during the down-
stroke, a cage for the valve haying a tubular
hub, a sucker rod, a connector. between the
sucker rod._and cage, a stem -extending
through the tubular hub and carrying an
abutment with which the valve engages, and

50

‘a spring on tHe.connector for pressing- the |-

* stem downwardly toward the valve. :
56
' rel, & plunger therein, a foot valve: includs

ing a ball, & werking valve including a ball,”

and separate devices each located to engage

.« the balls within. the range of the normal
60 stroke of the plunger for positively unseat-
ing the balls and normally disengaged there-

- from. - S
" .39. In a pump, the combination of a bar-
rel, a_ sucker rod, a plunger rigidly con-
65 ‘nected therewith, a ball valve for closing the

‘tioned within the range of the normal str

" & connection between the rod and plunger, a’
buffer disposed.above the valve for engage- |

stroke of the plunger, a foot valve, and
-spring-actuated device placed under tensiofi- "

‘after the plunger starts upwardly and the
‘working valve is seated, both devices being:

“wardly through the plun,

‘ing in the path of the va

31, In a pump, the combination of a bar--

“form of the barrel, & rod sup

upper end of the plunger, a fixed device'in
the barrel for unseating the ball, a footvalve
including a ball, and a movable device pos

of and operated by the plunger for unses
ing the foot valve ball.” - -~ " SRR
~ 33. In a ppmp, the combination-of ‘a:ba
rel, a plunger therein,’f'a"worlﬁingv valve dis
posed above the plunger and- includin
movable element: for opening and - closin
the upper end of the plunger; a_foot vl
disposed under-the plunger including a mo;
able ¢lement .for controlling - the: fio
through the foot valve, and separate mea ~
positioned within the range of movement gy
of the normal stroke of the plunger for un
seating the said elements automatically: by
the working reciprocation of the plunger.:-
34, Tn a pump, the combinstion ‘of & bar
rel, a plunger therein, a working valve %
opening and. closing the upper end: of
plunger, a foot valve, and a cléaning and ux
seating device. for the foot: valve movable
into engagement with the latter by the plun-".
ger and arranged to automatically unseat g¢.
the latter after the plunger ascends and the -
working ‘valve is seated, both devices being,
positioned to be operated by the plunger
during its working stroke, "
35. In a pump, the combination of a

r-
Tel, a plunger therein, a working valve for. %
opening and closing the upper-end of the
plynger, means for holding the valve off.
its, seat during the. initial part of the up

by the descent of the plunger and airan
to act automatically to unseat the foot va

105

within the range of
of the plunger. - .

86, In a pump, the combination of a
rel, a hollow plunger: therein, & workir
valve for closing the upper énd. of the plum
ger, a foot valve device anchored in' th

the working movement

bottom of the barrel, and a rod supported - -
&n and fast to the device and éxtending-ps*
er:aiid -terminat- -
-on the nermal 105
B rer - for

working . downstroke of::thes plur
positively unseating the working vak
37. In a pump, the combination-
rel, a hollow plunger there
valve for closing the upper end
ger, a foot valve device afich

fast to the device and extendin ’ iy

through the plunger and teri
path of the valvé on the n
downstroke of the plunger for
ungeating the working valve) dif

i a valve
unseating and cleaning device guided on the.

rod and disposed. under the plunger to be :
operated thereby. ‘ 21180

7
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38. In a pump, the combinatirn of a bar-
rel, & plunger therein, a workinv; valve ar-
ranged to be seated by the movement of the
plunger into engagement therewith- during
the initial part of the normal upstroke of
the plunger, a foot valve under the plunger,

© a cleaning and unseating device for the

10

foot valve arranged under the plunger with-
in the range of the normal stroke of .the

latter to be moved into engagement with the |

valve thereby, and a means operating on the
device for unseatiug the valve and releasing
the device therefrom after the plunger has
moved through the initial part of its stroke
to seat the working valve. :

39. In 2 pump, the combination of a bar- |
rel, a foot valve therefor, a plunger, and a

cleaning and unseating’ device for the foot
valve in the path of and positioned to be

operated by the plunger during the work- 20

ing stroke of the latter.

40. In a pump, a plunger, a valve, and
means- controlled by the plunger and posi-
tioned within the range of the normal stroke

of said plunger for unseating and cleaning 25

the valve. . ,

In testimony, that I claim the foregoing
as my own, I have hereto affixed my signa-
ture in the presence of two witnesses.

CLARENCE L. PARKER.
Witnesses:

N. D. Eusrrs,
T. W. Evstis. .



