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“This invention relates to -wells and more
particularly to means for lifting oil from deep
or. shallow oil wells.

~One of the prlmary objects of my inven-

: tion is'the provision of novel means for op-

erating a plurality of oil-wells simultaneous-
ly from a central operating - station, said

means including the use-of a vacuum pres--

sure:system. '

“Another important-object of my invention
is the provision of means for lifting oil from
oil'wells embodying a pair of line pipes which
can-lead ‘from ‘a central operating station,
one of the pipes being:-a vacuum line and the

- other a- pressure line with a novel regulator
for controlling the suction-of the yacuum and’

pressure in said well.
Amnother object of the invention is the pro-
vision: of means for lifting oil from an oil

% well embodying arelative large delivery pipe -

extending into the well -casing and leading
into ‘an-overhead temporary storage tank
with a combined pressure. and suction pipe
leading into said- delivery pipe and the source

5 of :0il" supply, said -combined: pressure -and

suction pipe having an inwardly opening in-

take valve and-an- outwardly opening outlet

Valve with means _for -controlling, first, a
suction in the pipe for drawing oil into the

same. and, second, pressure for- forcmg the
- valve plug when the suction way is in' the

oil from said pipe.

A further object of the invention is the pro-
vision of .a novel control valve constantly
operated; for intermittently controlling first

‘the suction and then the pressure in the pipe

with means. alternately 1ehev1ng the suction
and the pressure in the pipe.

. A further object.of the invention is the pro-
vision of .water interposed between. the de-
livery pipe and the combined suction and in-
take pipe, whereby when the oil is forced out
of the combined suction and pressure pipe the
same will float:upwardly in the -water inte
the receiving tank therefore.-

‘A still further-object of the-invention is
to provide an improved oil lifting device of
the: above character, :which . will be ‘durable
and efficient in use, one that will be easy-and

simple to mamifacture, and one which cari be

incorporated with a well at a comparatlvely
small cost. -

With these and other objects in view, the
invention -consists in' the novel construction,
arrangement and formation of parts-as will 55
be ‘hereinafter  more spemﬁcally described,
claimed and illustrated in the accompanymg
drawings, in ‘which drawmgs

Fl(rure I is a side elevation of my improved
oil hftlng apparatus -with the main suction 60
and pressure pipes in section, parts 6f the il
receiving tank being also shown broken away
and in sectlon

Figure 2 is-a’ fragmentary top plan view
of the novel-oil lifting appamtus with the.oil 65
recelving pipe in section,

Figure 3 is a vertical section through the
novel regulator or control valve taken on the

line 838 of Figure 2 lookmcr in the- dnectlon

of the arrows. 70

"Figure 4 is-a horizontal section- taken: on
the line 4—4 of Figure 11ooking in the direc-
tion' of the arrows: 111ustrat1ncr the positien
of the valve plug for connectlncr the combined
suction and pressure pipe of the Well Wlth the 75
suction or vacuum field pipe. \

Figure 5 is a horlzontal section taken on

the line 5—35 of Figure 1 looking in: the di-

rection-of the arrows, showing’ the- ‘position
of: the suction release ports- ‘and- ‘way-in the 80

posmon shown in-Figure 4.

-Figure 6 is a horizontal section taken :on
the line: 6—6 of Figure 1-looking in the
direction of- the arrows illustrating the posi-' 85
tion-of the air pressure - way in the valve plug
When the suction way is in the position shown
in'Figure 4.

Figure' 7 is a- horizontal section taken on
the hne 7—7 of Figure:1 looking in the di-: 90
rection of the arrows; illustrating the position
of the air pressure release way in the yalve

plug when the valve plug is in the position

shown in Figure 4 of the drawings.

Figure 8 is a fragmentary side elevation ¢f 95
the portion of ‘the apparatus incorporated
with- the-well casing, t ie well casing -being -
partly broken away and in section as well as
the o1l receiving pipe.

Flgure 9 is‘an enlarged horizontal section 8¢
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taken on the line 9—9 of Figure 8 looking in
the direction of the arrows.

Figure 10 is an enlarged fragmentary view
illustrating the outlet valve for the oil car-
ried by the combined suction and pressure
pipe, the well casing and the oil receiving
pipe being shown in “section.

Referring to the drawings in detail, where-
in similar reference characters des1gmte cor-
responding parts throughout the several
views, the letter A generally indicates theim-

- proved apparatus, which includes a vacuum
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or suction line pipe 15 and a pressure line pipe
16. These line pipes 15 and 16 lead to a suit-
able power house which is centrally located in
an oil field and these pipes lead to the various

wells in the field: As clearly shown in Figure

2 of the drawings the pipes 15 and 16 are
provided respectively with branch pipes 17
and 18 which lead to a well 19.  .Suitable gates
or globe valves 20 and 21 can bie placed in the
line pipes 15 and 16 at the desired point. for
controlling the suction and pressure therein
and the same can also be provided with relief
or pop valves 22 if found desirable. The
branch pipes 17 and 18 can also be provided
respectively with globe or gate valves 23-and
24 so that these pipes can be entirely shut
off from the line pipes if desired.

The well 19 can be of the usual character
and as shown includes the usual well casing
25 provided with the casing head 26 which ex-
tends exteriorly of the well. A derrick or
tower 27 is arranged above the casing and in
accordance with this invention supports a
platform 28 on which is arranged an initial
oil receiving tank 29.

Iplacein the well casing 25, an oil receiving
pipe 30 which can be of rel‘ttlvely great-di-
ameter and this-pipe 30 extends into the oil
bearing strata 31 and out through the casing
head 26 into the lower end of the initial oil
receiving tank 29.

This pipe 30 can be- made up .of su1table
sections connected together in any desired
wa,

Amanged within the 011 receiving pipe 30
is a combined suction and pressure pipe 32,

- which pipe is of considerably. less diameter

50
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than the oil receiving pipe. The combined
pressure and suction pipe 32 also extends into
the oil bearing strata 31 and is provided with
an inwardly opening valve 33 at its lower
end. This pipe can also be made in suitable
lengths or sections properly connected- to-
gethel and if desired means can be employed
for securing the spacing of the pipe 32 from
the pipe 80. Intermediate the length of the
pipe 32 and preferably adjacent to the lower
end thereof 1 provide a coupling 34 which

supports one or more outwardly opening or.
pop valves 35, the purpose of which. will:be-

later described. Beneath the pop valves 35

the pipes 82 and 80 are connected together to-

provide a liquid proof joint and this means,

1,851,827

as shown, includes a disc 86 which is held in
friction tight engagement with the said pipe
by any desired means. Above the casing head
26, the pipe 32 is provided with an elbow joint
37, which extends out through the pipe 30
and this joint 87 has connected thereto a pipe
38 Whlch leads to a manifold 39 having con-
nected thereto suction and pressure pipes 40
and 41 respectively.

Again referring to the well, a water pipe
42 Jeading from any suitable source of water
supply is connected to the pipe 80 above the
casing head and this pipe is provided with
an% preferred character of control valve 43.

y means of the pipe 42, the pipe 30 can
be filled with water above the disc 36 to any
desired height and it is preferred that the
water be extended to the tank 29 or just short
of the bottom thereof. The pipe 30 directly
below-the tank can be provided with a suit-
able cut-off valve 44:so that the tank 29 can
be cut off from the well when. desired. A
suitable outlet spigot 45 can be connected to
the pipe 30 above the pipe 42, so as to permit
the draining of the water or oil as the case
may be from the pipe 30 above the pipe 42.

A gravity oil outlet pipe 45’ is led from
the tank 29 to any suitable source of oil stor-
age tank and this pipe extends slightly above
the bottom -of the tank 29-and can be pro-
vided with a head 46.

A valve 47 is incorporated in the length of
the pipe 45" directly below the tank 29, so

‘that the flow of oil can be shut off through

the pipe 45 when so desired.
-1 provide a novel regulator or valve mech-

anism 50 for: controllmg the suction in the

pipe 32 and the supply of air under pressure
to the pipe 32, and this regulator or valve
mechanism comprlses a lower casing 51 hav-
ing a tapered seat 52 for the reception of a
rotatable valve plug 53. This rotatable valve
plug 53 .can be provided at its upper and
lower ends with stub shafts 54 and 55. The
lower stub shaft 55 is journaled in a suitable
bearing .opening in the casing or-block 51
while the upper stub shaft 54 extends through
a suitable bearing opening in a cap plate 56
for the casing or block 51. As shown the
lower end of the block is provided with a
flange 57 which can be bolted or otherwise
secured as at 58 to a suitable supporting con-
crete base or the like 59.

Secured to the cap plate 56 is a gear casing
60, which rotatably supports a drive shaft 61
to which is keyed or otherwise secured a rela-
tively large drive gear 62. Meshing with the
relatively large drive gear-62 is a small gear
or pinion: 63 which is in turn keyed or other-
wise secured to the stub shaft 54 whereby
upon:turning of:the shaft 61 the valve plug

53 will be rotated therewith: This shaft 61
forms a part of the drive mechanism or motor.

for the plug valve 53 and this motor, in the
present 1nst‘1nce, is in the nature of a turbine
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and a propeller wheel or rotor 64 is keyed or
otherwise secured to the drive shaft 61 and
arranged within a stator casing 65 carried by
the gear casing 63. The opposite side of the
stator or casing 65 is provided respectively
with an inlet pipe 66 for fluid under pressure
and an outlet exhaust pipe 67. It can be seen
that when fluid under pressure is admitted
to the stator casing, the same will impinge
against the blades of the rotor 64 and conse-
quently bring about the rotation thereof and
the valve plug 53.

The rotatable valve plug 53 is provided
with independent diametrically extending
ways 70, 71, 72 and 73. These ways extend
at different angles relative to one another so
that one way will be constantly in advance of
the other. Hach of the ways can be provided
at their terminals with arcuately oppositely
extending extensions 74, for a purpose which
will also be later described. It is to be noted
at this time that the way 70 constitutes the
suction way, the way 71 the suction relief
way, the way 72 the pressure way, and the
way 78 the pressure relief way.

The casing or block 51 is provided with a
pair of oppositely disposed ports 75, 76, 77,

‘and 78 and when the way 71 is in one position

the same will register the pair of ports 75 as
shown in Figure 4 of the drawings, and after
the way 70 has passed the ports 75, the way 71
will register with the pair of ways 76, and
after the way 71 has passed its ports 76 the
way 72 will register with the ports 77 and
when the way 72 passes its ports 77, the way

- 73 will register with the ports 78, after which
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the upper way 70 will again register with its
pair of ports 75.

As shown the manifold pipe 39 is con-
nected with one way of the pair of ways 75
and 77 by the pipes 40 and 41 while one port
of the pair of ports 76 is connected with the

pipe 40 by means of a branch pipe 79. The.

branch pipe 17, leading from the suction or
vacuum pipe 15 communicates with the other
port of the pair of ports 75. The other ports
76 constitutes an escape opening. The branch
pipe 18 of the line pressure pipe 16 communi-
cates with the other port of the pair of ports
77 and one port of the pair of ports 78 is left
open and constitutes an escape port. The
other port of the pair of ports 78 communi-
cates with the pipe 38 through the medium of
a connecting pipe 80 which may have a con-
trol valve 81 therein.

In operation of the improved device the
turbine is set in motion by permitting fluid

under pressure to flow through the pipe 66,

which pipe, as shown, communicates with the
branch pipe 18. ' :

As stated, the turbine will rotate the valve
plug 58 and the way 70 will communicate
with the pair of ports 75 allowing a suction
to be caused in the pipe 32 arranged in the
well.. This suction will lift up the inwardly

S

opening valve 83 and cause the suction of oil
into the pipe to a predetermined level at
which time the way 70 will move out of reg-
istration with its port 75 cutting off further
suction in the pipe 32.. The weight of the
oil column will close the valve 33. As soon
as the. suction is cut off the way 71 will come
into registration with the ports 76 allowing
communication to be had between the pipe
38 and the outlet or exhaust port which will
relieve the vacuum within the pipe 38 and
the pipe 32. - Upon continued rotation of the
valve plug the way 71 will ride past its ports
76 and the way 72 will come into registra-
tion with its pair of ports 77. This will
allow communication to be had between the
pipe 18, pipe 41, manifold 39, pipe 38, and
pipe 82. " Air under pressure is thus admitted
to the pipe 32 and this air will force the oil
out of the pipe 32 through the outwardly
opening pop valves 35 into the pipe 30.
This pipe being filled with water will allow
the o1l to float to the top and then into the
tank 29. After the way 72 has moved past

-~ its ports 77, the way 73 will register with its

ports 78 shich will connect the pipe 80 and
consequently the pipes 38 and 32 with the
exhaust port 78 of this pair of ports and
thus relieve the pressure within the pipe 32.
This cycle of operation is continued and it
can be seen that a continued suction and pres-
sure is alternately maintained within- the
pipe 82. When the oil reaches the head 46
in the tank 29 the oil will flow through the
pipe 45 into a suitable storage tank.

‘While, as heretobefore stated, I prefer to

employ a column of water in pipe 30, as the.

water column serves as means for permitting
the floating of the oil through the water to
lift the same into the temporary storage tank,
thereby decreasing the back pressure on the
pop valves 35 upon the opening of the same,
this water column can be eliminated if de-
sired, and the oil allowed to flow directly
into the pipe 80. _
From the foregoing description, it can be
seen that I have provided a novel device for
pumping oil from wells, in which a single
centrally located power station can be used
for a plurality of wells. The arrangement
of the power driven valve for controlling the
alternate suction and pressure to and from
the well forms one of the salient features
of the invention, as by this means I am en-
abled to maintain a constant suction and pres-
sure in the pipes 15 and 16, which is essen-
tial when the operating mechanism for main-
taining the suction and pressure in the pipes
15 and-16 is a point distant from the wells.
The ordinary suction and pressure of a pump
fails to effectively operate unless the pump is

located in the immediate vicinity of the well "

proper.

Changes in details may be made without:
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departing from the spirit or the scope of this
invention, but: 4
What I claim as new is: '

- L In an oil well, the combination with a
well casing, an oil well pipe extending into
the casing, an initial oil receiving tank hav-
Ing communication with the oil pipe, a com-
bined suction and pressure pipe arranged
within the oil pipe and in spaced relation
thereto, an inwardly opening Inlet valve for
said combined suction and pressure pipe, an
outwardly opening outlet valve for said com-

- bined suction and pressure pipe, means for
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sealing the oil pipe and the combined ‘pres-
sure and suction pipe together between said
valves, means for maintaining a column wa-
ter in said oil pipe, and means for alternate-
ly causing a suction and a pressure in said
combined suction and pressure pipe.

2. In an oil well, the combination with a
well casing, an oil pipe extending into said
casing, a combined pressure and suction pipe
arranged within the oil pipe, an initial oil
receiving tank having communication with
the oil pipe, the combined pressure and suc-
tion pipe having spaced inlet and outlet
valves, means sealing the combined pressure
and suction pipe with the oil pipe intermedi-
ate said valves, means introducing a water
column in said oil pipe, an oil outlet pipe
communicating with the initial oil receiving
tank, a pressure line pipe, a suction line pipe,
and means for alternately connecting first the
suction pipe with the combined suction and

' pressure pipe and then the pressure line pipe

with said combined suction and pressure

pipe. ,
In testimony whereot I affix my signature.
WALTER D. GILES.



