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FLUID OPERATED LIQUID PUMP

Ellis C Hall J aeksen -Miss., ..assrgner to Pump
Development Cempany, J aeksen, Miss.

Appheatlen Apl'll 11, 1951, Ser1a1 Ne. 220 433

' _; 2 Claims.

The present mventmn relates te A ﬂuld-oper-

ated liquid pump and it cons1sts in- the combing—-

tions, constructions and arrangements ‘of parts
herein deserlbed and elalmed

‘Generally the- present mventlen cempl ises an

'lmprevement over my pending appheatlen ‘Serial
No. 187,594, -filed ‘on September 29, 1950, whleh
appheatmn is entifled “Hydraulic L1qu1d Pump

- And, while embedymg several -of ‘the prmerples

found in the earlier appheatmn, 1ncludes several
features which are entlrely New. Partleularly
new is the prowsmn ef a novel mechamsm for
operating a fluid pump of - thefgeneral type found
in my prior apphcatmn Th1s new:- apparatus 411
cludes ‘a novel arrangement of valves:and perts
therefor- tegether with-a pair- of nevel p1stons one
of which acts to reciprocate -a ‘pump -arm in-a
novel manner. A novel arrangement: of- p1pe and

pipe connections is provided for the various ports 00

of the pump-aetuating apparatus |
It 1s aceerdmgly an obJect of the" mventlen to

provide an: apparatus of ‘the- eharaeter set forth

(CL 103—46)

-pa1 tly in- elevatmn rllustratmg the manner in -

whleh the apparatus is- pesltlened Wlthm a Well

casing, and

Flgure 4 is -an enlarged fragmentary Vertlcal
sectional view of-a- portlen ofthe. apparatus shown
in Flaure_ 1 hut 111ustrat1ng the ‘same 1n greater'

detail.

Referrmg more partleularly to the drawmgs

~there is shown therein embedded in -ground 10 a

10

15

which is comparatively slmple in -construction,

easy to manufacture -and -yet eﬁeetwe and effi-
cient in use.

‘Another obJect of the mventmn isthepr 0V1s10n,_

in an apparatus of “the eharaeter set-forth, - ef
novel means for the- ehmmatmn of “kneekmg

~ Another object ‘of ‘the- invention ‘is the provi-
sion, in an apparatus of the: character set forth,
of novel valves and novel means’ for eperatmg the

same.
A further ebJect of the mventlen is: the previ-

sion of -an apparatus of | ‘the- eharaeter -set: ferth
wherein packmg is: rendered Unnecessary.
Other and further ebJeets of. the invention Wlll

become:’ apparent from a: reading of ‘the follow-
ing spemﬁcatmn taken:in conjunctmn uuth the |

drawings, in which:
Figure 1-is a fragmentary Vertleal sectlenal

view, partly exploded; and- partly in- elevatlen of
a pump-operating mechanism forming-a: part of
the invention® and shewmg thes same in’ ene pes1-—

tion which it may gssume;
‘Figure 1A is a. fragmentary Wert1ea1 seetmnal

view, partly in- elevatmn ~of ~a pump fermmg a

part of the mventmn and shewmg “the same as

it would “appear: when cennected Wlth ‘the ap-

- paratus shewn m Fzgure 1;
Figure 2-is"a° fragmentary vertleal seetmnal

25

well -easing i havmg adraeent its ‘bottom end a
well -packer 12 upon- whleh tests -a eylmdrleal

heusmg i3 for a pumpmg unit and pump such

a8 is 111ustrated for - example dn Flgure 2 of the

drawmgs

‘Extending I3 upwardly

the

from heusmg

through the easmg i.i-a pewer line 14 and a dis-
charge line-{5 both of which are - eonneeted to a
‘High pressure -pump :16 -on -the surface of the

ground which pump -is enerated by the shaft 11

of -a motor. IB The. dlseharge line ‘15 -has tapped
~in thereto a diseharge pipe 19 at the surface of

the- greund A ¢éheck valve s plaeed in the dis-
eharge line 15: preferably at a point. adjaeent te

the upper end of -:the housing 13.

It is- to ‘be understood that the housing 13 18
pr ovided with- asuitable opening in its lower end
for the admmsmn thereinto of -oil .or water as

 the case may be. In the lower end-of the hous-

, 30

40

ing 13 there is-motinted -a pump which is best |
111ustrated in Figure: 1A and: -which- censlsts of an
elongated -ollow cyhnducal casing-21 havmg &
eentrally d1spesed enlarged portmn 22. The casmg
21 is-closed at its bottom end, as indicated. at 23
and open at its upper end, as indicated at 2@ A

vertically- and eentrally leeated shaft 25 extends

through. the pump casing 21 and is. prmuded with

L a ﬁange 26 atits lower-end-and a bumper 27 at its

upper. end Substant1a11y centrally amxed te the

shaft 25 is g, relatwely large p1st0n 28 whose euter
perlphery is in eentact W‘th the inner wall of the

_ enlarged portmn 99,

A plsten 29 is prev1ded 1n the lower pertleu
of the pump easmg 21 and is afﬁxed to the shait .

25, The plsten 29 is promded mth a palr of open- |

45

50

view shewmg ‘the: apparatus 111ustrated in: Flg- |

ures 1 and 1A but showmg the apparatus therem
in anether p051t10n the- same masy assume durmg
the operatlen thereof |

Flgure 3 is an explededvertleal sectional view,

ings 36 ‘which extend therethrough ‘A circular
valve a1 ef ﬂat mater1a1 surreunds the shart 25
belew the p1ston 29 and’ is normally held against

the under side ef the plsten 29 by.a compression

spring-32- which surreunds the shaft 28 and bears
“against-the flange: 26 and.the valve-3i.

“Arvalve:33 is afﬁxed te the shaft 25 in the upp
pOl tion of- the pump casmg 2I and is jdentical

in- strueture wrth the valve 29 Tne Valve 3e is

premded with. - openmgs 3d whmh extend rer-

“tically therethrough and-a valve 35 identical with
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the valve 33 surrounds the shaft 25 above the
valve 33 and is normally foreed against the valve
33 by means of a compression spring 38 which

surrounds the shaft 2¢ and bears against the up~

per side of the valve 35 and the underside of &
bumper 37 which is affixed to the shaft 25 ini-
mediately above the normal position of the valve
35,

A pump-operating motor is pl ovided and con-
sists of an upward extension of the pump casing

21, as indicated at 38, and is centrally provided

-

10

with a bulkhead 39 Wthh divides the same into .

a pair of compartments 49 and 41, the compart-
ment &1 being immediately above the pump and
the compartment 490 being above the compart—
ment 41,

A hollow cylindrical piston is vertlcally recip-
rocable in the compartment 41 and is indicated
at 42,
lower end 43. The shaft 25 extends slidably
through the closed end 43 of the piston 42 and it
will be apparent that the bumper 271 lies within
the piston 42 and above the closed end 43 thereof.

A shaft 44 is vertically and centrally disposed
in the compartment 48 and has mounted there-
on an upper piston 43 and a lower piston 48, Also
mounted upon the shaft 44 in spaced relation to
each other and to the pistons 45 and 48 are rela-
tively smaller pistons 47 and 48 and it will be
seen that the pistons 45, 46, 47 and 43 together
with the shaft 44 will move reciprocaliy as a unit
within the compartment 48.

The compartment 40 is prowded Wluh an up-
per port 49, a lower port 58 ang five intermediate
ports 81, 52, 53, 54 and 55. It will also be seen
that the pump casing 21 is provided with an up-

This piston 42 is provided with a closed

15

20

25

30

39

per port 86 and a lower port 571 while the com-

partment 41 is centrally provided with a series
of five ports 58, 59, 60, 61 and 62.

The lower end of the power line {4 is connected
by a lateral pipe 63 with the port 62. It is also
connected by a lateral pipe 64 with the port 58,
by a lateral pipe 65 with the port 55 and g lateral
pipe 66 with the port 5{. The lower end of the
discharge line 5 is connected by a lateral plpe
87 with the port 60 and by means of a lateral pipe
68 with the port §3. The ports 50 and 6! are in-
terconnected by means of a U-shaped pipe 68
and the ports 59 and 49 are connected by an elon-
gated U-shaped pipe 10. The ports 52 and 57 are

4()

45

50

interconnected by means of an elongated U-

shaped pipe 71 while the ports 54 and 5§ are in-

terconnected by means of an elongated U-shaped

pipe T2.

The piston 42 is prowded with a series of thres
spaced cutaway portions, as indicated at 13, 74
and 15, and the enlarged portion 22 of the pump
casing 21 is provided with an upper inlet valve
16a and a lower inlet valve 11a. An annular in-
dentation 76 is provided in the piston 42 adjacent
the lower end thereof and a spring-pressed ball

11 is mounted in the wall of the extension 28 and

i1s adapted to lateh the piston 42 in its uppermost
position such as is indicated in Figure 2 of the
drawings by engaging in the groove 18.
- In operation, beginning with the p031t10ns of
the various pistons, etc. as shown in Figures 1
and 1A, when the motor 8 1s operated it will
cause the fluid pressure pump 16 to furnish fluid
under pressure to the power line 14 and thence
through lateral pipe 64 to the port §38, thence
through the reduced portion 73 to the port 59
and thence through the U-shaped pipe 18 to the
port 49 where it will enter into the upper end of
the chamber 48 to cause the pistons therein to

05

60

5

A

move downwardly to a point where the shaft 44
cail no longer move in a downward position due
to the same impinging against the bulkhead 39.

- Since in this position the ports 60 and 61 are in

communication through the reduced portion 14,
filuld which has been in the lower end of the
compartment 49 beneath the piston 4§ will be
discharged through the port §0 into the pire 65
and hence by means of the lateral pipe 67 to
eventually discharge into the discharge line 18
whereupon it will be forced past the valve 28
which will prevent its return in any event in a
downward direction. It will then return suf-
ficient fluid to the pump 1§ to insure the opera-

tion thereof and deliver any excess through the

discharge pipe 19. |
When the pistons in the chamber 48 are in

their downward position, as shown in Figure 1,

some of the fluid under pressure in the power
line (4 will pass through the lateral pipe 6§ into
the port 91 and thence travel between the pis-

tons 45 and 47 to the port 52 whence it will be

led by means of the U-shaped pipe 71 to the

port 57 in the lower end of the pump casing 2

thus causing the pistons.29, 28 and 33 to be lifted

whereupon fluid will be. drawn into the pump

through the valves 11a from -the interior of the
well casing i1, - At the same time valve 16g will
be forced to a closed position and the valve 35
will be opened by this action thus forcing fluid
which 'is present in the pump casing 21 above
the piston 28 to be forced through: the port 56
into the U-shaped pipe 72 and: thence into the
port 54 which is at this time-in commumcatlon
with the port 53 between the pistons €8 and 47.
The fluid will thence be delivered to the lateral
pipe 68 and ﬁnally to the -discharge plpe 15

as aforesaid.

As the plstons 29 28 and 33 rise the tumper
31 will eventually -contact the underside of the
closed end 43 of -the piston 42 o thereby lift
the same. This will cause the ports 59 and 60
t0 be in commumca,tmn with each other through
the reduced portion 714. It will also cause the
ports 61 and 62 to be in communication with

each other by means of the reduced portmn 15.

Hence pressure of fluid in the power line 14 will
now be applied through the U-shaped pipe 69
to the underside of the piston £9 to lift the shaft
£4 and all of its attached pistons. . This will

cause fluid entrapped in the chamber 40 above

the piston 45 to pass through the port 4§ into

the U-shaped pipe 10 and through the port 59

to the port 69 utilizing the reduced portion 714
of the valve 42 for this purpose after which it
will be delivered to the lateral pipe 67 and
finally to the discharge line 185. Such action
will, of course, permit the various pistons at- -
tached to the shaft 44 to take their uppermost
positions as shown in- Flgure 2, for example,
Ports 82 and 53 will be connected together
through the space between pistons 47 and 48 and
ports 84 and 85 will now be connected together
between the pistons 48 and 46 thus reversing
the direction of travel of the plstons 23, 28 and
29. Thus it will be seen that fluid will continu-
ously be forced in an upward direction through
the dlscharge line (5 through the action as above
described even though the plstons 33, 28 and 28

are reciprocating in the pump casing 2f. When
the piston 42 is in its upward position it will
be held there by the frictional engagement of

the ball 71 in the groove 16 and it will be ap-

parent that the device will be fully operative
even though the shaft 44 and its pistons may
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yrevolve upon ‘their '16iigiﬁ1'{}iiiﬁi a%es or if the

pistons 42 should revolve upon its. exzs It will
likewise be seen that the apparatus is capable
of smooth operation -since ‘the flow -of fluld in
both the power line 14 and the dlscharge line 12
is 2 constent umdlreetlonel ﬂow

The d1seharge line 15 “gs- shewn in Flgure 3
me;y be eliminated by stopping -this line above

the check valve 20. This will let the fluid info

the casing, which will act as a discharge line
by having a well packer 12. By doing this one

string of pipe in the well is eliminated. This

arrangement can be used optionally.
While but one form of the invention has been

shown and described herein, it will be readily

apparent to those skilled in the art that many

minor modifications may be made without de-

parting from the spirit of the invention or the

scope of the appended claims.
What is claimed is:

1. An apparatus of the character described

comprising a well casing extending vertically into

the ground, a cylindrical housing positioned in

- the lower portion of said well casing, a high
pressure fluid pump mounted above ground, a
fluid supply conduit extending from said high
pressure fluid pump through said casing into
said housing, a fluid return conduit extending
from said high pressure fluid pump through said

 casing into said housing, a discharge pipe con-

nected to said fluid return conduit, a reciprocally
operated fluid pump in the lower end of said
- housing, and fluid pressure operated means
- mounted in said housing above said reciprocally
operated fluid pump for actuating said reciprocal-
1y operated fluid pump, said means having con-
nection with the fluid supply and fiuid return

10

e ¥
Tk

6

ef sem‘l pump housmg, a piston affixed to ‘said
sheft in the ‘lower portmn of 'said ‘pump ‘hois-
ing, a relatlvely larger’ plston'-famxed 40 ‘sdid

.shaft in said - enlerged central port;len, ‘an dilet

valve in the upper ‘end-of’ sald enlarged pertmn
an inlet valve-in- the Jower ‘énd -of said enlerged
portion, an upwardly op'e‘ning ‘one-way valve for
the uppermost p1ston x:) downwardly ‘opening
one-way valve for ‘the Iowermost IJIStOIl, ‘and
fluid -lines. mterconnectmw wthe upper -and Iewer
ends of said pump housmg “Wl’f.h seld ~ﬂu1d Pres-
sure operated ‘means.

2. An apparatus of the character -deserived
comprising a well casing extending vertically
into the ground, a cylindrical housing positioned
in the lower portion of said well casing, a high
pressure fluid pump mounted above ground, a

fluid supply conduit extending from' said high

- pressure fluid pump through said casing into

20

said housing, a fluid return conduif extending

~ from said high pressure fluid pump through

25

said casing into said housing, a discharge pipe

 connected to said fluid return conduit, a recip-

rocally operated fluid pump in the lower end
of said housing, and fluid pressure operated
means mounted in said housihg above said recip-

 rocally operated fluid pump for actuating said

30

conduits, and said means including a hollow

cylindrical body having a centrally disposed
bulkhead dividing the same into an upper and
a lower compartment, a piston reciprocally
mounted in said lower compartment, a vertical
shaft in said upper compartment, a plurality of

pistons affixed to the shaft in the upper com-.

partment, said piston in the lower compartment

‘having a plurality of reduced portions, said body
~ having a plurality of ports extending to the
upper compartment and a plurality of ports ex-
tending into the lower compartment, a pipe COI-

" necting one of the ports of the upper compart- ;

ment with the fluid return conduit, a pipe con-
necting one of the ports of the upper compart-

ment with the upper end of said reciprocal

pump, a pipe connecting a port of the upper
compartment with the lower end of said recip-

40
into the lower compartment, a pipe connecting

rocal pump, a pair of pipes connecting ports

of the upper compartment with the fluid sup-
ply conduit, a pair of pipes connecting ports
of the lower compartment with the fluid supply
conduit, a pair of pipes each interconnecting &
port of said upper compartment with a port in
said lower compartment, said pistons in the upper
compartment acting as valves to interiorly and
selectively interconnect pairs of ports of said
upper compartment, and saild reduced portions
in said piston in the lower compartment acting
as valves to selectively and interiorly intercon-
nect pairs of ports of said lower compartment,

and means connected with said piston in the |

lower comparitment for aetuating the reciprocal
pump, and said reciprocally operated fluid pump
including a vertically extending cylindrical pump
- housing having an enlarged cvlindrical portion,
o centrally disposed shaft in said pump housing,
g, piston afﬁxed to said shaft in the upper portion

60

65

70

75

reciprocally operated fluid pump, said means hav-
ing connection with the fluid supply and filuid
return conduits, and said means including a hol-
low cylindrical body having a centrally disposed
bulkhead dividing the same into an upper and
o lower compartment, a piston reciprocally

mounted in said lower compartment, a vertical

shaft in said upper compartment, a plurality of
pistons affixed to the shaft in the upper com-
partment, said piston in the lower compartment
having o plurality of reduced portions, said body
having a plurality of ports extending to the upper
compartment and a plurality of ports extending

one of the ports of the upper compartment with
the fluid return conduit, a pipe connecting one

of the ports of the upper compartment with

the upper end of said reciprocal pump, a pipe
connecting a port of the upper compartment with
the lower end of said reciprocal pump, a pair of
pipes connecting ports of the upper compart-
ment with the fluid supply conduit, a pair of

pipes connecting ports of the lower compart-

ment with the fluid supply conduit, a pair of
pipes each interconnecting a port of said upper
compartment with a port in said lower com-
partment, said pistons in the upper compart-

“ment acting as valves to interiorly and selective-

ly interconnect pairs of ports in said upper com-=
partment, and said reduced portions in said pis-

ton in the lower compartment acting as valves

to selectively and interiorly interconnect palirs
of ports of said lower compartment, and means
connected with said piston in the lower compart-
ment for actuating the reciprocal pump, and

said reciprocally operated fluid pump including

a vertically extending cylindrical pump housing
having an enlarged cylindrical portion, a cen-
trally disposed shaft in said pump housing, a
piston affixed to said shaft in the upper por-
tion of said pump housing, a piston affixed to
said shaft it the lower portion of said pump
housing, a relatively larger piston affixed fto
said shaft in said enlarged central portion, an
inlet valve in the upper end of said enlarged

~portion, an inlet valve in the lower end of said

enlarged portion, an upwardly opening one-way
valve for theé uppermost piston, a downwardly
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opening one-way valve for the lowermost piston, | REFERENCES CITED
and fluid lines interconnecting the upper and gy following ref erences are of record in the

lower end of said pump housing with said fluid £l e of this patent:
pressure operated means, said last-mentioned | |
means including a closed bottom for the piston 5 UNITED STATES PATENTS o
in the lower chamber, said bottom having an Number Name . ] Date

opening for slidably receiving therethrough the = 1,857,405  Scottet al. .—______._ May 10, 1932

upper end of the shaft of said reciprocal pump, a 2,245,601  Richardson ......_.. June 10, 1941
bumper affixed to the upper end of said pump - | - - |

shaft within the piston in said lower chamber, 1¢

and a bumper affixed to the pump shaft below

sald bottom and in spaced relatmn to the first-

mentmned bumper
| | - -EILIS C. HALL.
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