L

'Dec. 19, 1939.

2,183,560

A M. GURLEY ET AL

~ PUMPING SYSTEM

— o

A N

2 , |

e L]

£ 9

i D

0 o |

o |

; \¥
Q@ - :

43 Z &) _ |

O \ @,,_,N
‘ - - I|..|.... — e — ” \\\\\VM////’.’”’ 2 .
Q N i @ . mmm_-- ///
0 | WH\\\M\HE& HHHHEMVWV% / %M\\\\\\ PILISIETIIIYS
= M, i i, P o
% | - : = . ‘W HHM ...h. “u\ /,f#fﬂfffd..?f
— T - - — )
. = i\ N7 2 G0 A =
3K S \\\\H.“W,thmw\w.fh“\m\“ N /\rﬂh‘\\\\\\\h V22277772277

. T R \ ,?,?/ // VVMMM S E—— ?
ll |.l| - il. - . - A . .

5 ”I'-II ',
g _ "SR _ // R
o | O 5 O |

o 0 QV - O

. . CRE 8N RS N

:lx voerirtor

JM G'cfﬂ_sv; @"(

srrrrrrssss .,.,..,._,W,vvvvvvvwvf////

N o—
.\.\..‘...\...\u\...\_ P .‘_

,?f///l/

A MGU»E’L:Y;

Utox 1214



. Dec. 19, 1939.

&

u-"g

- A. M. GURLEY ET AL

 PUMPING SYSTEM
Filed April 7, 1938 .

[f;

'\.'-'H‘

by

FxR ZR BN

e N A .

= = . ' 1
T - - R

ol JF i A= [ g R g g g g FFFFFa,.=r
Y il

i

efefe)

e TR \plull
L1 kh
r 4 .
I
- .-

33

,,,o

2,183,560

3 Sheets—Sheet 2

—

thig. 4.

- 4
SO res—74 - N '
- :Q"E’:eg @ E 173
I' i .._..I l ] | AL = L 77
77 | : 75 653 68 75 o | 73
i \\\ 65 | \x'\ E_-“: | |
78 \ o i--:. \ : : . "/i : 79
79 = ] AC— [
' - so0 _IL s/ il 8o
62T - |

TN

N

TN

L

o

N

TR

N

— o o wmm wm o= —--——.-.-..-—.——Hi*._---_*'_-—-

o)

§§?__

L H"WHF

A PR BTy

_-—I-I.J—I._.-...._..—_.—J—I—..

NEERRHIHIN l

HIII-

!rll

—— -

65

My 68

ot . :li-'_-l._:" _'"'ll' ;'_-;. Pt . : _...- i
ey . ‘|'| l. ' _'_'

I J . . i g |
_ _~ § |

c—] 4V 210 4% tove

M GurtLev, S
J? M, Q’yﬂsr

Jitor My



Dec. 19, 1939.

A. M. GURLEY ET AL
PUNPING SYSTEM
Filed April 7, 1938

2,183,560

3 Sheets+Sheet 3

_ 9
33
' 47 > !a.r‘, _llr
=t -:\\ <:_.rf !
T i
A o .---"‘: \
e — — | \ \
\ B g ! .
o .\\ | .I\ I 4_9
: » AY
{;Zzg. 7 \ \
| \\ I \ |F h\:‘ . .
N\
'\~ " v o |
Y _
6/ D)\ 3\ 60
"5‘;. k}x., \
0 IR el 29
14
| »> 0
27
49 (O -
r/ ~ .\\;
S5 - /- 29
/ /
. VAR 7 L
39 [ ZO
38 S/
: 34
47 - 48
37 L
50 ;J- 2 ¢8
7 “Z —
a5
= L AL 26 | :
60 " o e 7 :
X -' i | | S
t 'l ‘
| S 1 3/ .
: : Shrg. 9.
20 3/ 29 1 e -
. """'8

Gig.6.

 35% 'ﬁzzha;%aw;‘?ééaii;bthﬁ

| J noerntoe

.JTA4HG&ﬁEL£?V;*%f

Utows Ay



&

Patented Dec. 19, 1939

UNITED STATES

2,183,560

PATENT OFFICE

2,183, 560 .
PUMPING SYSTEM
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. 4+ Claims. .

The invention relates to pumps for oil or water

~wells, the pump being of the type wherein the
usual pump rod is eliminated, and & working

barrel containing a double headed piston is em-
nloyed near the bottom of the well which is oper-
ated by fluid pressure expended through one or

~ the other of a pair of pipes commumcating with

‘10

16

20

vated through the other.
columns largely balance each’ other so that the
lifting strain is materially reduced. Valve means

said. plston heads. .

A.ccordmg to our mventlon we may employ the
same liquid which is being pumped as the lifting
medium. Also according to our invention we

employ two  vertical pipes extending into the.
‘well, through one of which pipes pressure fluid

is applied to the piston while liquid is being ele-
These two liquid

are provided for alternately directing the pres-
sure fluid to one column or the other and means

are emploved actuated by the back pressure .

which accumulates at the end of each pumping
stroke, for automatically shlfting the control

- valve.

Our improvements reside in the pumping Sys-
tem as a whole, in the well pump per se, in the

valve control mechanism and in the control valve,

- which latter details contribute to the efficiency of

30

the system as a whole.

The invention will be more'rea,dlly understood
by reference to the accompanying drawings in

which is illustratively set forth a specific embodi-
‘ment of the inventive thought involved.

In the drawings:

Fig 1 is an elevation somewhat diagrammatic
~in character 111ustratmg the pumping system as

a, whole,.

- Pig. 2 is a view partly in elevatmn and partly
in vertical section shomng deta.lls of the well
pump. '

Fig. 3 is an elevatmn showing the pressure con-
trol system including the control valve and the
automatic valve actuating means.

Fig. 4 is a detail elevation showing the valve
actuating mechanism., |

Fig. b is a fop plan view of the same.

Fig. 6 is a detail vertical section showmg one-

of the pressure cylinders I ormlng pa.rt of the
automatm control system.,
Fig. 7 is a front elevation showing the fluid

control valve and associated parts.
Fig. 8 is a vertmal section on line 8--—-3 of

- Fig. 9.

Fig. 9 is a section on line 9—39 of F'1g 7.
"Referring to the drawings in detail the refer-

. ence numeral 10 denotes a pumping barrel gener-

(CL. 103—44)

ally cyhndncal in shape which is lowered into Q

well containing liquid to be pumped, such as oil

or water, the barrel being preferably wholly sub-.

merged in the liquid. The barrel is divided into

‘two sections by means of a central casting Il

which separates a lower chamber i2 from an

upper chamber {3, a piston head 14 working in

the lower chamber and a second piston head 1%

"in the upper chamber, said heads being connected

by a piston rod 16 which passes through suitable

packing within the central casting.

The central -casting (i ha’s a. passage {7 com-
mun’'cating with the lower chamber 12 just above
the piston 18 and a passage {8 communicating
with the chamber {3 below the piston head 15 so

‘that when fluid under pressure is applied through

either of these passages the double headed piston
will be driven in one direction or the other.

A pair of vertical pipes {9 and 20 are con-
nected to the ports IT and {8 respectively and
through these pipes alternately fluid pressure
- will be supplied to the double headed piston or
liquid forced out by said pisfon, according to the
position of a control mechagnism to be herein-

after described.

Below the casting {{ and in line Wlth the plpe'-._
20 is an extension pipe 2! similar to the pipe 20

leading to the bottom of the barrel {0 and com-
municating therewith below the piston head (4
through a passage 22:in a bottom casting mem-
ber 23 into which both the barrel 10 and the pipe
2§ are screwed. A check valve 24 is located
within the bottom of the casting and is designed
to admit liquid from the well but to prevent liquid

. being forced out at this point, and a check valve .

22’ is located at the bottom of pipe 2{ which

permits- fluid to flow upwardly while preventmg‘

downward flow into the passage 22.

10

13

20
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30

At the upper end of the barrel 10 is a casting

" or head 25 having a suction pipe 26 communicat-
ing laterally therewith and provided with a suit--

able check valve 271 which permits liquid from

the well to be drawn in but prevents liquid from

flowing out. A central passage 28 through the
casing 25 connects the upper chamber {3 with a
pipe 29 leading upwardly to a control head 30 at
the top of the well. A check valve 28’ is located

4%

45

at the bottom of the pipe permitting liquid to flow

up but not down. As.shown the pipe 19 joins the
pipe 29 at some position prior to its connection

to the control head .30. The pipe 20 also com-

municates with the control head 30 and a dis-
charge pipe 31 is connected to the control head

~ intermediate the two pipes 20 and 29, said dis-

50

charge pipe leading to a smta,ble storage ta,nk 32 53
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having an outlet for withdrawing
from. | -
Pressure fluid for operating the well pump may

‘be delivered through a pipe 383 to a valve casing 34

shown as located at the top of the control head

30. The pressure fluid may be supplied by means

of a pump 3% of any well known or desired type
which may receive its fluid from the storage tank
32 through a connecting pipe 386.

Secured within the casing 34 by means of a
set screw 3T is a hollow cylindrical sleeve member

38 having a pair of upper ports 39 and 48 com-
municating: with the fluid pressure supply pipe
33 and three lower ports 41, 42 and 43 communi-
cating with passages 44, 45 and 46 in the control
head 30 which in turn communicate with the
pipes 20, 31 and 29. |

Rotatably mounted within the sleeve 38 is a

valve plug 41, generally ¢ylindrical in shape and
fixedly carried upon a shaft 48 having its ends
journaled in the ends of the casing 34 and pro-
vided with an operating lever 49 which is con-

‘nected to suitable automatic actuating means to

be hereinafter described, whereby the valve may
be shifted at intervals to alternately connect
and disconnect the pipes 20 and 29 to and from
the source of fluid supply, the pipe which is
disconnected from the fluid supply being at the

same time connected to the disch_arge pipe 31

as clearly illustrated in Fig, 8.

As shown the valve 41 is provided with two
passageways 50 and §1 extending therethrough
and angularly arranged with reference to each
other. Intermediate the passages 50 and 51 and
at the periphery of the valve plug is a by-pass

-~ groove 32. In the position shown in Fig, 8 the

40

passage 50 connects the ports 39 and 41 in the
sleeve 38 and thus places the pipe 20 in com-

‘munication with the source of pressure while

the ends of the passage §1 abut against the solid
portion of the sleeve 38 so that pipe 29 is cut

off from the pressure fluid. In this position, how-
ever, the pipe 28 is connected to the pipe 31 so
that the liquid being pumped up through the
pipe 29 will flow through the passageway 48, by-

pass b2, passage 46 and pipe 31 to the storage
tank 32, | |

When the valve' &7 is shifted through a suita- -

~ ble angle the ends of passage 51 will be in regis-

iry with the ports 40 and 43 thus placing the

pipe 29 in communication with the pressure sup-
bly while the pipe 20 is cut off from said pres-
sure supply but is placed in communication with
the discharge pipe 3I.

The operation of those parts of the apparatus
which have been described will now be briefly

reviewed. Assuming the valve in the position

shown in Fig. 8, pressure is supplied through
pipe 20 and passage 18 to the under portion of
the piston head 15. Pressure fluid also passes
down the pipe 2f but is prevented from entering

- the casting 23 by the check-valve 22’. The dou-

70
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ble headed piston is forced upwardly by means of
the fluid beneath the piston head 15 and any

‘liquid which may be in the chambers (2 and

I3 and in the pipes 19 and 29 is raised by the
rising piston head. Any excess liquid passes
through the by-pass connection 52 into discharge
pipe 31 and thence to the storage tank 32. |
The upward movement of the piston head 15
also raises the piston head 14 thus drawing
liquid from the well into the bottom of the bar-
rel past the check valve 24, filling that portion
of the barrel below the piston 14. At the end of
the piston stroke the control valve plug 471 will

-actuates the pump 38.
-adapted to intermittently drive a valve control °
- wheel 65 through suitable clutch mechanism
- which is thrown in and out at intervals. The

2,188,560
fluid there- .

be shifted through the proper angle and the
bressure fluid supply will then be placed in com-
munication with the pipe 29, while the pipe 20
is cut off. The liquid passes down pipe 29 and
the branch pipe 19, entrance. of the pressure

fluid into chamber 13 above the piston {5 being

prevented by check valve 28’ while the fluid
passing down the pipe 19 and through passage
IT in the central casting §! urges the piston i4
downwardly together with the piston head 15
connected thereto, liquid being thereby forced
upwardly through pipes 21 and 20 to the control
head and thence out through the discharge pipe
3! while liquid is drawn into the chamber 13
through the suction pipe 26. As the position of
the control valve is intermittently shifted the al-
ternation of the pump cycles. through pipes 19
and 20 continues as above described. |

I have provided improved means for automat-
ically shifting the control valve at the end of
the piston stroke by means of the back pressure
built up at the end of such stroke. As shown in
Figs. 1, 3, 7 and 8 a pair of pipes 60 and 61 ex-
tend from opposite ends of the pressure head 30,
the pipe 60 communicating with the chamber
44 above the pipe 20 and the pipe 61 communi-
cating with the chamber 46 above the pipe 29.
As will be apparent at the end of each plunger
stroke within the pumping barrel, back pressure
1s developed and such pressure will be trans-
mitted through one or the other of said pipes
60 or 61. This back pressure is utilized.for au-
tomatically operating valve actuating means now
to be described. D

The automatic valve actuating means is shown

‘as mounted upon a suitable frame, stand or sup-

port 62 located in the vicinity of the fluid con-

- trol valve and pressure head 38. A wheel 63 for

furnishing the power is shown as rotatably

‘mounted upon a fixed shaft 64 carried by the
- pump 39. - The wheel 63 is adapted to be contin-

uously rotated from any suitable source of power
as for example the motor (not shown) which
The power wheel is

control wheel 65 is herein shown as in the form

of a spool and comprising two disks 65a and §5b

connected by a hub 66 rotatable upon the shaft
64 upon which the power wheel is likewise
mounted. The valve confrol wheel 65 is con-
nected to the valve arm 49 by means of a con-
necting rod 41 which is attached to the outer
face of disk 65a through an eccentrically mount-
ed pin 68. By this means any rotation of the

10

15

55

wheel 68 will be imparted to the control valve

- plug #1.

Means are provided for automatically connect-
ing or clutching the valve control wheel 85 to
the continuously rotating wheel 3 at the end of
each stroke of the double headed plunger within
the pumping barrel, the engagement between the

to change the position of the control valve, after
which the valve control wheel 65 is released from
the driving wheel until the time comes for again
shifting the control valve. -

As shown lugs 68 (four in number) are secured
at 90° intervals upon the face of the drive wheel
63 adjacent the disk 65b. These lugs are adapted

to be engaged by a lug or plunger 10 carried by

the control wheel 65 to lock the two wheels to-
gether. The plunger is shown as extending
through an aperture in the disk 65b and a spring

60

two wheels contihuing for an interval sufficient

65

70

18
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-oﬁ contact between the ﬂow line 33 a.nd the

1l mounted about 8 guide pin 12 reacts. between
the inner face of disk 65a and the top of the lug
10 to constantly urge the member 10 toward the
face of the driving wheel 63. Saild lug 10 how-
ever is normally retracted by means of one or
the other of a pair of slidable members 13, 13

carried in fixed guide members 14, 14 supported

by the frame at opposite sides of the control
wheel 65. The inner end of each of said slida-
ble: members is beveled as indicated at 19 so

- as to form a cam surface: It will be noted that

16

“the cam surfaces of the two members 13 are

oppositely inclined. A finger 16 carried by the
lug 70 normally rests upon the highest portion
of the inclined surface 15, thus holding the

- plunger lug 70 out of engagement with the lugs

20

69 on the wheel 63.

- Each of the sliding members 13 is promded

with a notch 11 which is engaged by one arm 18

of a bell crank member pivotally mounted upon
the frame at 719, the other end 80 of each bell

~ crank being connected to one of a pair of springs

28

81, 81 secured to the frame at 82. The arms 80,
80 of the bell crank members are normally held
in horizontal position and rest upon push rods

83, 83. In this position the arms 18, 18 of the

bell crank members are vertical and the slide
rods 13, 13 are in such position that their inner

o ends will be in the path of the extension finger

30

40

16 of the lug 70. Each push rod 83 is provided

with a plunger 84 which includes a plurality of
washers so as to establish a fluid tight connection
with the interior of the cylinder within which the
plunger works. Two such cylinders 85a and 85b
are provided one beneath each of the bell crank
members. The normal position of the push

rod 83 is maintained by contact with the head
-the purpose of illustration but it will be apparent

of an adjusting bolt 86 which passes threadedly

‘through the lower portion of the cylinder in

which it is mounted. A strong coil spring 8T

presses the plunger 84 into contact with the
head of the adjusting rod. Each cylinder is

provided with & nipple 88 through which fluid

under pressuré may be supplied for operating

the plunger 84 and push rod 83. As shown the

‘pressure line 60 is connected to the base of the

cylinder 85a and the pressure line 6f is connected
to the base of the cylinder 85b. Sultable control

- valves 89 and 90 may be provided within the

o0

65

6O

- raising the push rod 83 and causing it {o engage
“the arm 80 of the bell crank |1 and causing the

70

({

pressure lines 60 and 61.

It is-believed that the operation of the device
will be apparent from the foregoing description
but for the purpose of clarity it will now be sum-
marized.

‘When back pressure is developed within the
piston head 30 at the end of the piston stroke

within the pumping barrel 10 at the bottom of .
. the same, and means actuated by the back pres-

the well, such pressure will be transmitted
through line 60 or 61 to one of the cylinders
85a or 85b. This pressure forces up one of the
plungers 84 against tension of spring 871 thus

other arm 18 of the bell crank lever to move out-

wardly drawing with it the slide member 13 suf-

ficiently so that its inner end will pass from be-
neath the finger 16, whereupon the spring 7

urges the plunger lug 70 into the path of the -

lugs 79 on the wheel 63. Thereupon the two
wheels 65 and 63 are temporarily clutched to-
gether and rotate in unison for a short period.
The rotation of the valve control wheel 65 is

‘transmitted through connecting rod 61 to the
arm 49, and thence to the valve plug 41.
soon as the valve has rotated sufficiently to cut

As

3

pipe .20 back pressure ceases to be transmitted

through the pipe 60 to the cylinder 8%a and the

push rod 83 is returned to its normal position by

the spring 87 thus moving the slide T3 to its..

normal positon. Meantime the control wheel 65
continues to rotate with the wheel 63 until the
finger 16 carried by the wheel 65 reaches the

cam surface 75 of the slide rod on the opposite

. side from the one with which it was previously.

engaged, this cam surface being in the path of
the finger 16, said finger rides upon the cam
surface until it is stopped by a prmection at the
upper limit of said surface.

This operation of course mthdraws the lug ori

plunger 10 from clutching engagement with the

10

18

lugs 69 whereupon the wheels 65 and 63 are dis-

engaged, the wheel 65 being held stationary and
the wheel 63 continuing its rotation. When the

parts have reached this position the plug of the.
- pressure control valve will have rotated to such

a position that pressure fluid from the supply

pipe 33 will now be supplied to the other of the

two pipes 20 or 29. Assuming that the pressure

- fluid is supplied to the pipe 29 the double plunger
within the pumping barrel 10 will move to the

end of its stroke, whereupon back pressure will

be built up within the chamber 46 in the pres-

sure head 30 and transmitted through the pipe
61 to the cylinder 856 thus retracting the other
slide rod 13 and releasing the movable lug or
plunger 18 so that it will engage the lugs 69 on
the rotatable wheel 63 and cause a further ro-
tation of the control valve. This process con-

 tinues intermittently and automatically as long

as the power wheel 63 continues to rotate.
The invention has been described in detail for

that many variations and modifications may be

‘resorted to without departing from the spirit of

the invention.

We claim:

1. In a pumping system of the type wherein a
fluid pressure pump of the reciprocating plunger
type is provided with two lines leading thereto
and adapted to alternately supply pressure fluid
to said pump and withdraw fluid which has been
acted on by the pump plunger, and valve means

‘are- provided for alternately connecting one of

said pipes to a source of pressure and the other
to a discharge line: means, for shifting the valve
at the end of each stroke of the pump plunger,

automatically initiated by the back pressure de-

veloped at the end of the plunger stroke, said
means comprising a continuously rotating power
wheel, a valve control wheel having a pitman
connecting the same to said valve for rotating

sure built up in one or the other of said pump
lines at the end of each plunger stroke for auto-
matically connecting said valve control wheel to

said power wheel, and mechanical means for dis-.
engaging the valve control wheel when. the

valve has reached the position to permit pres-
sure fluid to be supplied to the second of the

pump lines.

2. A control mechanism as set forth in claim
1, wherein a spring pressed plunger carried by
the valve control wheel is automatically released
to engage a lug on the power wheel when back

pressure is built up in one of said pump lines,
“and is again retracted when the valve has moved

to the position to supply pressure to the other
line.

3. For use in a pumping system of the type

45

66
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4

wherein a fluid pressure pump of the reciprocat-
ing plunger type is provided with two lines lead-
ing thereto and adapted to alternately supply
pressure fluid to said pump and withdraw fluid
which has been acted on by the pump plunger,
and rotatable valve means are provided for al-
ternately connecting one of said pipes to a source
of pressure and the other to a discharge line:
control mechanism for shifting the valve at the
end of each stroke of the pump plunger, auto-
matically initiated by the back pressure devel-

oped at the end of the plunger stroke, said con-
trol mechanism comprising a continuously rotat-

ing driving member, a driven valve actuating

member, means actuated by the back pressure

“built up in one or the other of said pump lines

at the end of each plunger stroke for automati-
cally clutching said valve actuating member to
said driving member, and mechanical means for
disengaging the valve control member from the
driving member when the valve has reached the
position to permit pressure fluid to be supplied
to the second of the pump lines.

4. For use in a pumping system of the type
wherein a fluid pressure pump of the reciprocat-

ing plunger type is provided with two lines lead-

ing thereto and adapted to alternately supply

2,188,580

pressure fluid to said pump and withdraw fluid
which has been acted on by the pump plunger,
and rotatable valve means are provided for alter-

‘nately connecting one of said pipes to a source

of pressure and the other to a discharge line;
control mechanism for shifting the valve at the
end of each stroke of the pump plunger, auto-
matically initiated by the back pressure devel-
oped at the end of the plunger stroke, said con-
trol mechanism comprising a continuously rotat-
ing driving member, a driven valve actuating
member, said driving and driven members be-
ing provided the one with a plurality of spaced
lugs, and the other with a normally retracted
spring-pressed finger adapted when released to
be projected into the path of said lugs, means
adapted to be actuated by back pressure built
up in one or the other of said pump lines at the
end of each plunger stroke for releasing said
spring-pressed finger, whereby said driven mem-
ber is momentarily clutched to the driving mem-
ber for actuating said valve, and means for re-
tracting said finger when the valve has been
actuated.
ARNOLD M. GURLEY.
J. M. GURLEY.
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