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.TO all whom it may concern:

Be it known that I, CLARENCE L. PARKER
a citizen of the United States, residing at, L.os
Angeles, in the county of Los Ann‘eles and

State of California, have invented a new and.

useful Pump, of whwh the following isaspeci-

fication.

IO

My present 1nvent1011 relates to a novel
pomtlvely-operatm pump for deep-well ser-

vice, the object bemﬂ' to produce a pump in

which the working and standing valveswill be
positively opemted or moved £0 their proper
positions by the operation of the sucker-rod
immediately prior to the movement of the
plunger. |

A further obJeet of the invention is to ren-

der the plunger and barrel self-cleaning, so

that the friction incident to the movement of

- the plunger will be reduced to a minimum
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and- the latter prevented from sticking or

choking, and thereby necessitating. the Ie-

placement of the pump barrel and plunger by
new parts.

Still further objects of the invention are o

provide a novel cage or strainer serving to
retain the seat of the standing or foot valve
in proper position at the lower end of the bar-

rel and to so connect the various interior

parts of the pump that the plunger, together
with the several valves and valve-seats, and

the cage may all be withdrawn from bhe bar-

rel by bhe elevation of the sucker-rod.

ated and various novel features of construe-

tion will appear more fully during the course
of the succeeding description of the illus-

~ trated emhodiments of the invention.

40

In the accompanying drawings, Figure 1is
a sectional elevation of the pump (,omplete

the tubing or well-casing being broken away
and interior parts bemﬂ* shown in the posi-

‘tions assumed by bllem during the descent of
‘the plunger. Fig.2isa seetlonal view through

the plunﬂ'er,plun ger-rod, and aJS%oelated par ts
with the sucker a,ud lifting-rods in elevation

and the various parts in the positions assu med.

during the ascent of the plunger. Fig. 3 i

) ser*tloual view through the cage and the'
of the barrel, the stalldmg or foot

lower end
valve bei
spond wit

ng in the open position to corre-
h the positions of the valves shown

“in Fig. 2. Fig. 41is a detail elevation of the

[ cage and certain connected parts.
| & transverse sectional view on the line 5 5 of
- Fig. 6 is a similar view on the line.
6 6 of Kig. d and Kig. 7 is alonﬂltudmal sec-
‘tional view showm oa m0d1ﬁcatlon of the con-

Tig. 1.

‘fle__l of

Fig. 5 18

struction shown in Fig. 1, the variation con-
sisting in the employmenb of a plurality of
plunﬂ'els and working valves.

Likenumeralsof refm ence are employed to

designate cor responding par ts tthl] choutthe

views.

- Asis usual in this class ofpumps the tub-
ing 11s screwed at its lower end to the upper

en'd of the pump-barrel 2. In the present

intermediate barrel-section 5, the several sec-
tions having threaded connection and the

_mtermedmte section 5, which is generally a

comparatively thin shell being preferably,

6o

instance the barrel is made up of an upper
section 3, a lower section or shoe 4, and an

70

though not necessarily, p10v1ded with a lin- =~

ing b designed merely to reduce the internal.

area of the barrel. Within the upper section

3 of the barrel is fitted a hollow cylindrical

plunger 7, into the opposite ends of which are

edges 10 and 11, which serve to clear the bar-
sand or D'ut as the plunger recipro-
cates. The_lo'wer end face of the barrel-sec-
tion 3 is also inclined to form an annular

| scraper edge 12, which 1n a similar manner
Other ob;jects subordinate to those enumer- |

serves to clear the pluger. The opposed faces
of the plunﬂ'er and barrel are by means of
these scraper edges kept free from any ac-
cumulation Whleh could possibly interfere

with the pmpel working of the parts.
The pamp or sucker rod 13, having connec-
-tion-at its upper end with sultable opelamnw

mechanism, is passed down through the cas-

| ing and barrel and into the apper edge of the

plunﬂ*er' where 1t is provided with a center-
ing-spider 16, and is screwed into the upper
end of a hollow plunger-rod 17, the threaded
connection between the plunﬂ*er and pump or

sucker rods being preferably reinforced by a
s | band 18, as shown.

The top valve 19 (whieh,

like all of the valves employed in the pump,
18 suitably formed to permit of its reversal)
1s slidably mounted upon the sucker-rod at a
point above the plunger and is yieldingly
| urged down upon the seat 8 by a helical spring

75

serewed valve-seats 8 and J, the transversely-
inclined end faces of WhlGh define seraper

30
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20, bearing at its opposite end against a thrust- |

collar21,adjustably retained upon the sucker-
rod by a set-screw, as shown.

The working valve 22 is screwed upon the
plunger-rod 17 at a point below the plunger
and 1s retained in place by a jam-nut 23, into
which 1s screwed a bushing 24, the nut being
provided -above the bushing with one or more
ports 25, through which the planger-rod may
be drained. - It should be particularly noted
at this polnt that the plunger has no direct
connection with either the pump or sucker
rod 13 or the plunger-rod 17, while, on the

~contrary, the working valve 22 is fixed upon

5
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the plunger-rod and will necessarily move in
one direction or the other whenever the
sucker-rod is operated. It is this relation of
the parts which effects the pesitive movement
of the working valve as distinguished from
ordinary constructions, in which the plunger
is fixed to the rod and is equipped with loose
check-valves, which may or may not move to
thelr proper positions at the proper time.

As will be more fully explained, the ele-
vation of the plunger is effected through the
medium of the working valve 22, which by
the elevation of ihe sucker-rod is drawn up
against the valve-seat 9 at the lower end of
the planger. 'The depression of the plunger
is effected by means of what may be termed

a ‘‘depressor” 26 in the form of an annular |

band fitted within the plunger and connected
by radial webs 27 with a sleeve 28 of smaller
diameter than the band and shrunk or other-
wisesecured upon the sucker-rod 17 at a point
above the band. This opeun form of the de-

~.pressor will permit the unrestricted flow ot

40
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~end of what may be termed a ¢ cage’’ 35,

fluid; but as the rod is forced down the work-
1ing valve will be moved to its open position,
and the depressor will be brought into con-
tact with the upper end of the valve-seat to

force down the plunger and permit the fluid

to pass through the same to the upper end of
the barrel. Obviously the relative positions
of the working valve and depressor will de-
termine the degree of independent move-
ment of the Valve and these parts are there-
fore separated ;mst su
working valve to move to its open position by
the time the depressor is brought into engage-
ment with the plunger by the depwssmn of
the sucker-rod.

The plunger-rod 17 is made hollow for the
reception of acylindrical head 29, serewed or
otherwise secured to the upper end of a lift-
ing-rod 30, passed downwardly through the

bushing 24, the bore of which is of smaller |

diameter then the head 29. Atits lower end
the lifting-rod is provided with a centering-

spider 31 “and with a standing or foot valve'

32, spaced from the spider by a spacing-col-
lal 33, as clearly shown in Fig. 3.

The standing valve 32 is dt%posed adjacent
to its valve-seat 34, screwed into the upper

cage, which constitutes one of the novel fea-

tures of the invention, is of cylindrical form, |

ficiently to permit the

This
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1s snugly fitted into the upper end of the

lower barrel-section or shoe4, and is provided

with an annular shoulder 36, seated against
an internal annular shoulder formed in the
shoe 4 by reducing the internal diameter of
the lower end thereof. DBelow the shoulder
the diameter of the cage 1s reduced, and said
cage is cutb away to define a series of sepa-
rated spring members 37, connected at a point
below the shoe to form a strainer and de-
signed to frictionally engage the shoe for the
purpose of retaining the cage in place.
retaining action of bhe membem a7 18 aug-
mented by projections 38, having munded
outer faces and designed when for ced into the
shoe to flex the members 37, and thereby in-
crease the frictional engagement of the parts.

Before proceeding to describe the opera-
tion of the pump attention may be directed to
Ifig. 7 of the drawings, wherein I have shown

The'

IE,

75

3¢

a mmodification of the eonstruction shown in

Fig. 1. The wvariation consists in the em-
ploymentof a plurality of plungers and work-
ing valves. In the illustrated form a second
plunger 7* 1s located in the barrel at a point
above the plunger 7 and the hollow plunger-
rod is equipped with an additional depressor
26%, engaging the plunger. In this form of
the invention the two plangers are so related
that an additional working valve 22* may be
disposed between them and in colperative
relation with the valve-seat at the lower end
of the extra orupper plunger, and said valve
227 serves to unite the sections eomprising the
pump-rod in this instance. When the piun-
ger and working valve are duplicated, the
employment of the top valveis ununecessary,
and for this reason the upper ends of the

| plangers are not equipped with valve-seats,

as in the preferred form of the invention.
Referring more particularly to the first six
figures of the drawings, the operation of the
pump is as follows: A&,summwthe parts to be
in the positions shown in [‘10' 1 of the draw-
ings, the elevation of the sueker-rod 13 by
suitable operating mechanism located above-
ground will effect the upward movement of
the hollow plunger-rod 17, the relative move-
ment of which with respect to the plunger will
raise the depressor 26 away from the valve-
seat 9 and draw the working valve 22 snugly
against 1ts seat to close the lower end of the
plunger. Thisinitial independent movemenst
of the plunger-rod 17 will also effect the posi-

‘tive opening or unseating of the standing or

foot valve 32 at the lower end of the barrel,

because the head 29 of the lifting-rod 30 isso
snugly fitted within the plunger- 10d that the
force of the vacuum formed in the hollow rod
above the head and the frictional engagement
between the head and the rod will effect the up-
ward movement of the rod 30 as the plunger-
rodiselevated. Theinitial movement of these
parts independently of the plunger will there-
fore simultaneously effect the positive clos-
ing of the working valve 22, the opening of
the standing valve 32, and the engagement

Q0O
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~ of the plunger with the pluiig 0’61‘-—10(1 through ] the cage, together with the various other in-

'S5

the medium of the working valve. Contmued

upward movement of the sucker-rod will ele-

vate the plunger 7, the weight of the column

of fluid above the plunger serving, assisted

by the spring 20, to close the top valve 19.
The column of fluid will now be lifted in an
obvious manner. -

- It will of course be understood that the
friectional engagement of the head 29 with
the interior of the plunger-rod 17 is not of
such character as will prevent relative move-
ment between the head and rod after the
standing valve has been opened and during

the continued upward movement of the plun-

ger. On the contrary, these parts are so re-

.lated that while the resistance opposed to

relative movement between the head and
plunger is sufficient to open and close the

standing valve 32 no material resistance is

opposed to the subsequentindependent move-
ment of the rod which is necessary to the

- proper operation of the plunger.
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We have thus seen in what manuner the
parts are moved from the positions shown in
Fig.1 to those illustrated in Figs. 2 and 3 by
the elevation of the sucker-rod 13. It now
remains to be seen how the parts are restored
to their original positions by the downward

movement of the sucker-rod to complete the ]

reciprocation of the pump. Assuming the
parts to be in the positions shown in Fw‘s 2
and 3, thedownward movement of the suckm—
rod wﬂl move the working valve 22 away
from the lower end of the plunfrer and will
simultaneously force the standing valve 32
upon its seat, thus elosmfr the lower end
of the barrel and opening a passage through
the plunger.
reach their closed and open positions, respec-

tively,theplunger-depressor26 will be brought

into engagement with the valve-seat 9, and
contmued downward movement of the rod
will force down the plunger, permitting the
fluid to pass through the plunger, the valve 19
being forced open by the fluid- -pressure from
below against the resistance of the spring 20.
When the plunger has reached the limit of its
downward movement, the elevation of the

sucker-rod will effect the opening of thestand-
ing valve 32, the closing of the working valve
| 22,- and the elevation of the plunger' in the
manner already described, the plunger al-
ways remaining in the bmrel except when
‘withdrawn for cleaning or repair.
it 18 desired to remove tha workmg parts of -
the pump from the barrel, it is simply neces-
- sary to sufficiently elevate the sucker-rod 13.
This rod is rigidly connected, as stated, to
The plunﬂ'er-md W111_=
- lift the plunger throuwh the medium of the

- valve 22, the head 29 will be engaged by the
~ bushing 24 and the lifting-rod “thus drawn
up will b11nﬂ' the spider 51 against the lower
If now sufficient .
force is exerted, the holding power of the re- .
taining members 37 will be overcome ‘md |

the plunger-rod 17.

oend of the va,lve seat 34.

Just as the valves 32 and 22

1f now

r

‘terior parts, “will be lifted out of the barrel.

=2

The Opelatmn of the ecompound form of 70

pump shown in Fig. 7 will be clearly under-
stood from the above description and does

not appear to require particular notice.

For the purpose of facilitating the desecrip-
tion of the specific eonstructwn of the pump

I have called the rod 13 a *“sucker-rod,” the

hollow tube 17 a ‘“plunger-rod,” and the rod
or stem 30 a ‘‘lifting-rod.” It should be un-

75

derstood, however, that the parts 13, 17, and .

30 constitute sections of the pump-rod in the

generic sense of that term and that the term
““plunger-rod’” as employed in the claims is

sufficiently comprehengsive to embrace any
rod, whether sectional or otherwise, capable
of effectmn* the operation of the plunn*er

. Itis thoucrht that from the foregoing the

couStruetion and operation of my pump and

the advantages aceruing therefrom will be

30

readily comprehended; but while the pres-

ent embodiments of the invention are deemed
at this time to be preferable I do not wishto

limit myself to the structural details defined,
as, on the contrary, I reserve the right to ef-
fect such changes, modifications, and varia-
tions as may be properly comprehended with-
in the scope of the protection pr ayed

‘What I ¢laim is—

1. In a pump, the eombmatlon with a bar-
rel,and a standing valve and plunger therein,
of a working Valve a hollow plunger-rod for

operating the plunﬂ'er and a lifting-rod con-

nected to the standing valve and havmﬂf frie-

tional engagement with the plunger- rod tore-
coelve 1n1tlal movement therefrom, and means

for connecting the plunger-rod to the lifting-
rod to permit thelr sunulta.neous withd rawal
from the well. -

Qo
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2. In a pump, the combmatmn with a bar-

‘rel, and a standing valve and plunger therein,

of a working valve, a pluuger-rod having a

chamber closed at its upper end, and a lift-

ing-rod connected to the standing valve and
having a head fitted within said chamber to

| cause “the opening of the standing valve as
| 115

the plunger-rod ascends.

3. In a pump, the combination with a bar-
rel, and a standing valve and plunger there-
in, of a working Valve, a plunger-rod for op-
erating the planger, a lifting-rod connected
to the standing valve and having a head fit-
ted within the plunger-rod to cause the open-
ing of the standing valve as the plunger-rod

a.scends, and means for preventing the with-
drawal of said head from the plunger-rod.

4. In a pump, the combination with a bar-
rel, and a standing valve, of a hollow plan-

[IO

120

125

ger in the barrel, a pump-rod having limited

movement independently of the plunger, a

working valve carried by the rod to close the |

lower end of the plunger, and a depressor lo-

cated within the plunger and operated by the
‘rod to depress the plunger sub%equent to the'

Opemnﬂ‘ of the working valve.
5. In a pump, the combmatlon with a bm-

130
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rel, and a standing valve, of a hollow plun- ] the sucker- rod, and a spring interposed be-

ger within the barrel, an annular valve-seat
secured in the lower end of the plunger, a
pump-rod, and a working valveand depressor
carried, respectively, by the pump-rod and
arranged for alternate engagement with the
valve-seat to effect the elevation and depres-
sion of the plunger.

6. In a pump, the combination with a bar-
rel and standing valve, of a hollow plunger
within the barrel, a hollow plunger-rod, a
working valve and a depressor operated by
the plunger-rod to elevate and depress the
plunger, the depressor being located within
said plunger,and alifting-rod connected tothe
standing valve and extended into the plun-
cger-rod for frietional engagement therewith.

7. In a pump, the combinaiton with a bar-
rel and standing valve, of a hollow plunger,
a hollow plunger-rod, a working valve and a
depressorcarried by the plunger-rodadjacent
to the lower end of the plunger and disposed
to elevate and depress sald plunger, and a

lifting-rod connected to the standing valve

and provided with a head fitting frictionally

within the plunger-rod to cause the positive

actuation of the standing valve by said rod.

8. In a pump, the combination with a bar-
rel and standing valve, of a hollow plunger
having a valve-seat secured in the lowerend
thereof, a hollow plunger-rod, a working
valve and a depressor carried by said rod and
arranged to engage the opposite sides of the
valve-seat to effect the elevation and depres-
sion of the plunger, a lifting-rod connected
to the standing valve, and a head carried by
the lifting-rod and fitted frictionally within
the plunger-rod.

0. In a pump, the combination with a bar-
rel and standing valve, of a holiow plunger
within the barrel, a hollow plunger-rod, a
working valve and a depressor carried by
the plunger-rod and disposed to elevate and
depress the plunger, a lifting-rod connected
to the standing valve and provided with a
head fitted frictionally within the plunger-

rod, a sucker-rod connected to the hollow:
plunger-rod, and a spring-pressed top valve

mounted on the sucker-rod at the upper end
of the plunger.

10. In a pump, the combination with a bar-
rel and standing valve, of a hollow plunger
within the ba,rrel, valve-seats secured in the

- opposite ends of the plunger, a hollow plun-

55
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oer-rod, a working valve and a depressor car-

ried by the plunger-rod and disposed for al-

ternate engagement with the valve-seat at the
lower end of the pluanger, a lifting-rod con-
nected to the standing valve, a head secured
to the lifting-rod and fitted frictionally with-
in the plunger-rod, a bushing resisting the
withdrawal of the head from therod,a sucker-
rod connected to the upper end of the plun-
oer-rod, a spider centering the sucker-rod
within the plunger, a top valve slidably
mounted upon the sucker-rod at the upper
end of the plunger, an adjustable collar on

tween said collar and the top valve.

11. In a pump, the combination with a bat-
rel, of a working valve, standing valve, plun-
ger and pump rod therein, a cage retained in
the lower end of the barrel and provided with
a valve-seat for the standing valve, a lifting-
rod connected to the standing valve to oper-
ate the same, means for connecting the lift-
ing-rod with the cage after predetermined
movement of the standing valve, a head car-
ried by the lifting-rod and frictionally fitted
within the pump- rod and meansfor prevent-
ing the withdrawal of said head from the rod,
whereby all of the interior parts of the pump
may be removed through the medium of the
pump-rod.

12. In a pump, the combination with a bar-
rel, of a cage retained at the lower end of the
barrel, a standing valve seated at the upper
end of the cage, a hollow plunger within the
barrel, a hollow pluanger-rod, a working valve
and a depressor carried by the plunger-rod to
elevate and depress the plunger, a lifting-rod
connected to the standing valve and having
a head fitting within the plunger-rod, a bush-
ing at the lower end of the plunger-rod to pre-
Vent the complete withdrawal of the head,
and means for connecting the lifting-rod to
the cage after pledetermmed movement of
the standing valve, whereby the cage, the
plunger, the valves and connected parts may
be removed from the pump by the elevamon
of the plunger-rod.

13. In a pump, the ecombination wmh a bar-
rel, of a cage fitted into one end thereof, said
cage being formed with integral resilient en-
caging members disposed to engage the bar-
rel to retain the cage in place and extended
below the barrel to form a strainer.

14, Ina pump, the combination with a bar-
rel and cage formed with codperating shoul-
ders, of frietional retaining members carried
by the cage and disposed to engage the bar-
rel, said members being extended below the
barrel and connected at their lower ends to
form a strainer.

15. In a pump, the combination with a bar-
rel, of a cage fitted therein, provided with a

'reduoed end extended below the barrel and

having a series of connected spring-retaining
members constituting a strainer, sald mem-
bers being provided with projections ar-
ranged to engage the interior face of the
ba,rrel

16. In a pump, the combination with a bar-
1el of a plunger movable therein and having
a Valve-sea,t a pump-rod movable in the plun-
cor and barrel, a depressor on the pump-rod
adapted to engage the top of said valve-seat
to move the plunger, a valve-seat in the bar-
rel, and valves on the pump-rod adapted to
fit the respective valve-seats.

17. Ina pump, the combination with a bar-
rel, and a standing valve and plunger there-
in, of & working valve, a plunger-rod for oper-
ating the plunger, a lifting-rod connected to
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5

the standmﬂ' valve and fitted W’lthlll the plun- | rel, and a plunfrel working valve and st&ud-

ger-rod to cause the opening of the standing

valve as the plunger-rod ascends, and means

for preventing the complete mthdmwal of
sald lifting-rod from the plunger-rod.
18. Ina pump, the combination with a bar-

~ rel, and a standing valve and plunger there-
- in, of a working vahe, a_hollow rod for oper-

Io

I5

a,tmﬂ' the plunger, and an operative connec-

tion between the standing valve and said rod,

sald connection 1ncludmg means f11et10na11y |
engaging the interior of the rod and means
preventing the complete dlsenﬂ'aﬂ'ement of -

the rod and standing valve.
19. In a pump, the combination with a bar-
rel, and a standing valve and plunger there-

erating the plunger, and a lifting-rod having

20

..25

connectlon with the standing valve and ﬁtted;

within the plunger-rod to cause the opening

of the standing valve as the plunger-rod as- |

cends and means for preventing the c’omplete
withdrawal of the lifting-rod from the pmn-
gor-rod. |

20. In a pump, the combmabwn with a bar- |

‘ing valve therein, of means for operating the
'sta,ndmfr valve, said means comprising rela-

tively mov&ble interfitting elements defining

| an intermediate closed ehamber enlarged and 30

contracted by the relative mm*ement of said
elements, whereby the movement of one ele-
ment, and of the standing valve will be as-
sisted by the rarefaction and compression of
the air within the chamber.

21. In a pump,; the combination with a bar-

35

rel, a plunger, working valve and standing

valve therein, of a plunger-rod operatlvely

| related to the plunger and formed with a

chamber closed at one end, and a lifting-rod 4o

| connected to the standing valve and movably
in, of a working valve, a plunger-rod for op-

fitted within the chamber of the pump-rod.

In testimony that I claim the foregoing as
my own I have hereto affixed my si frnatu re in
the presence of two witnesses.

CLARENCE I. PARKER.

Witnésses: |
A. C. DILLON,
F. J. MCCLARY.
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