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'UNITED STATES

1,746,811

PATENT OFFICE

MERTON T. ARCHER, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR TO THE NATIONAL
SUPPLY COMPANY, OF TOLEDO, OHIO, A CORPORATION OF OHIO

HYDRAULICALLY-ACTUATED PUMP

Application filed June 15,

My invention relates to pumps operated
hydraulically, the pump-plunger being lo-
cated at any desired depth in the well.

It is one object of this invention to provide

"5 a pump whose plunger, instead of being actu-
ated by rods reaching to the top of a well, is
operated in both directions hydraulically.
Another object is to alternately actuate two
hydraulic columns which move the plunger

) In opposite directions, by constant pressure

applied through a single hydrostatic column
under constant pressure, the third column be-
ing alternately superimposed on the first two
columns. My invention provides a valve au-
tomatically operated to apply the pressure
of the said third hydrostatic column alter-
nately to the said first two hydraulic columns
for reciprocating the plunger. Another ob-
ject is to adapt the invention for both single

20 and double action. Other objects relate to
details described hereinafter.

Referring to the accompanying drawing,
Figs. 1 and 1* show when matched on the
lines a—a a central vertical section of a well-

5 pumping apparatus embodying my inven-
tion; and Fig. 2, a central vertical section of
a modification of the lower part of Fig. 12,
On Figs. 1 and 1%, 1 is a casing head to
which a string of casing 2 is attached, the
lower end of the casing having attached
thereto the suspension collar or ring 8. The
latter has an inturned downwardly tapering

annular seat 4, on which the special head 5

is suspended by the annular downwardly ta-
pered shoulder 5 on the said head. The tube

6 is screwed on the head 5 a short distance

below the shoulder 5* and has its lower end

provided with the annular plug or ring 7.
Below the place of attachment of the tube

6 to the head 5, the latter is reduced in cross-

section, or provided with the downward ex-
tension 8, on whose lower end is screwed the
outer pump barrel 9 which terminates above

45 the ring 7, there being an annular space 10

o
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between the tubing 6 on the one side and the
barrel 9 and the extension 8 on the other.
The lower end of the head is provided with

the large cylindrical cavity 11, to the periph-

ery of which is secured the upper end of the
inner pump barrel 12 which extends concen-
trically down into the barrel 9 and termi-
nates above the lower end of the latter.

The pump plunger which has the axial pas-
sage 13 from end to end comprises the cylin-
drical member 14 which fits the interior wall
of the barrel 9 and is reciprocable thereon ;
the upper member 15 which fits the interior
wall of the barrel 12 and slides thereon; and
the lower member 16 which fits the interior
wall of the tubular member or pipe 17 and
slides thereon, the said member 17 being
screwed in the central opening in the ring 7.
The member 16 has in the passage 13 the check
valve 18 which seats downwardly.

The upper end of the head 5 has the tubing
19 axially secured thereto, the upper end of
the tubing extending up through the stuffing
box 20 in the casing head. 21 represents
ports in the casing head.

The head 5 has an axial bore in which the
valve 22 is reciprocable. The bottom of the
bore has the internal downwardly tapering
seat 23 on which the lower end of the valve
22 sits fluid tight when the latter is at its
lower limit or position. The upper end of
the bore contains a ring seat 24 projecting into
the bore and tapering upwardly. "The upper
end of the valve 22 sits fluid tight on this seat
when at its upper limit or position.

To the lower end of the valve 22 is attached
the valve-shifting rod 25 which extends down
into the member 15, whose upper end has the
inturned flange or actuator 26 through which
the rod extends. The rod extends through a
stuffing box 27 in the lower end of the head 5
and has between the head 5 and the flange
26 the helical spring 28 seated between two
disks 29 and 30, all three being strung on the
rod. The disk 29 is fastened to the rod but
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the disk 30 is loose thereon and is too large
to pass below the flanged actuator 26.
ithin the barrel 12 and the plunger mem-
ber 15, the rod 25 has strung thereon the
spring 31 between the two disks 32 and 33, the
former made fast to the rod and the latter
loose thereon. The disk 33 may be engaged
by the flange 26 but is too large to pass
above it. )
The valve 22 has an annular recess 34
which, when the valve is at its upper limit, is

© in communication with the passage 35 which
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leads up through the head 5 and into the bot-
tom of the tubing 19 and also in communica-
tion with the passage 36 which leads down
through the head 5 and into the annular
chamber 37 between the two pump barrels 9
and 12. When the valve is at its lower limit,
the recess 34 connects the passage 35 with the
passage 38 which opens into the chamber 10.

When the valve is at its upper limit, a sec-

ond annular recess 39 connects the passage 40
to the passage 41, both being in the head 5.
The passage 40 opens into the annular cham-
ber 42 between the casing 2 and the tubing 19,
and the passage 41 opens into the chamber 10.
‘When the valve is at its lower limit, the recess
39 connects the passage 40 to the passage 43
which goes through the head 5 to the chamber
37, and also connects the passages 40 and 44 in
the head 5 to the chamber 44* in the barrel 12
above the plunger member 15.
- In order to use constant working pressure
in the actuating column 19 and perform equal
work on both sides of the plunger I design the
plunger according to the following propor-
tion: the area of the annulus @ between the
barrel 9 and the plunger member 15 is to the
area of the annulus 7 between the barrel 9
and the plunger member 16 as the area of the
annulus ¥ is to cross-area of the entire plunger
14. This has been fullz described and
claimed in my application Serial No. 191,405,
filed May 14,1927, and need not be more fully
elaborated here. - S

It is assumed for the present that the fluid
which operates the plunger and the fluid
which is pumped is oil and that the system is
supplied with oil as it would be during opera-
tion.

Oil under pressure is forced down the tub-
ing 19. Some of the oil flows through the
passage 35, the recess 34 and the passage 36
into the chamber 87, and forces the plunger
downwardly. The oil beneath the plunger
member 14 is forced up the chamber 10 and
through the passage 41, the recess 39 and the
passage 40 into the chamber 42 and out
through the ports 21. At the same time the
plunger members 15 and 16 descend, tending
to form a vacuum in the passage 13 and the
chamber 442 in the barrel 12, since the passage
44 is closed. Oil therefore passes the valve
18 and up the passage 13.

Before the plunger reaches its lower limit,

1,746,811

the flange 26 engages the disk 33 and com-
presses the spring 31 until enough force is
stored therein to move the valve 22 from its
upper seat 24 to its lower seat 23. It is seen
that while the valve 22 is on its seat 24 an an-
nular portion of its upper end is covered and
protected from contact with the oil in the
tubing 19, while the entire lower end of the
valve is in contact with the oil under pres-
sure. Hence there is a resultant upward
pressure on the valve which holds the valve in
its upper position and which the force stored
in the spring must overcome. The lower end
of the valve 22 receives pressure through the
axial bore 22* therein, which is connected to
the chamber 22° below the valve by the lateral
ports 22°.

The oil under pressure in the tubing 19
now passes through the passage 35, the re-
cess 34, the passage 38 and the chambers
10 and 45, the latter being bounded laterally
by the tubing 6 and the members 16 and
17, below. by the ring 7, and above by the
annulus . The excess pressure is now ap-
plied to force the plunger upwardly, the
annulus @ forcing the oil up through the

“chamber 37, the passage 43, the recess 39, and

the passage: 40 into the chamber 42 and

‘through the ports 21. At the same time,

the oil in the passage 13 and chamber 44¢
is forced up by the closed check valve 18,
passing up the passage 44 and into the recess
39 where it joins the stream flowing up the
passage 40. Before the plunger reaches its
upper limit the flange 26 engages the disk
30 and compresses the spring 28 which over-
comes the excess downward differential pres-
sure on the valve and moves the valve 22
to its upper limit whereupon the cycle of
operations just detailed will be automatically
repeated as long as the oil under proper pres-
sure is féd down the tubing 19, provided
of course that there is sufficient depth of oil
in the well to feed the pump.

The pump described is single acting. Fig.
9 which shows a modification adapting the
invention for double acting, will now be de-
scribed. .

The ring 7 of Fig. 1* is replaced by the
ring 7* which has a suitable number of
downwardly seating check valves 46. On the
ring 7* which projects below the barrel 9 is
screwed the pipe 47 in whose lower end is
screwed the ring 48 provided with a number
of downwardly seating check valves 49. The
housing 50 for the check valve 18 has the
hollow downward extension 51 which passes
down through the ring 48 having a stuffing
box 52 to make the extension fit fluid tight
in the ring.

When the plunger goes up it sucks oil up
past the check valves 49 into the chamber 54.
‘When the plunger goes down the annular
lower end 53 of the member 16 acts as a
piston and forces the oil in the chamber 54
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between the rings 7¢ and 48, up past the check
valves 46 into the chamber 45 whence it flows
along with the fluid already therein up the
chamber and finally into the chamber 42 and
out through the ports 21.

I have described the head 5 as having only
one set of passages 35, 36, 38 and 44 and only
one set of passages 40, 41 and 43 to cooperate
with the recesses 34 and 89, but it will be
understood that these sets of passages will be
multiplied to meet the conditions present.

It is noted that the entire assembly sup-
ported by the head 5 is suspended on the
seat 4, but, in case the assembly is supported
otherwise, as from above by the tubing 19,
the head 5 or equivalent may be packed off
from the casing 2 in any suitable or well
known manner.

I claim:—

1. In a pump, a well casing, a head packed
off therefrom, a tubing attached to the head,
two pump barrels attached to the head and
within the tubing, a hollow plunger having
a piston member in each barrel, a down-
wardly seating check valve for the plunger,
a ring carried by the tubing below the bar-
rels, an upstanding tube carried by the ring,
a hollow plunger member slidable in the tube,
a tubing connected to the head and within
the casing, a valve slidable in the head, and
means whereby, when the valve is in one
position, the interior of the second tubing
is in communication with the upper face of
one piston member, and the space between
the casing and the second tubing is in com-
munication with the lower face of the said
piston member, and, when the valve is in
another position, the said communications are
reversed.

2. In a pump, a well casing, a head packed
off therefrom, a tubing attached to the head,
two pump barreks attached to the head and
within the tubing, a hollow plunger having a
piston member in each barrel, a downwardly
seating check valve for the plunger, a ring
carried by the tubing below the barrels, an
upstanding tube carried by the ring, a hollow
plunger member slidable in the tube, a tub-
ing connected to the head and within the cas-
ing, a valve slidable in the head, and means
whereby, when the valve is in one position,
the interior of the second tubing is in com-
munication with the upper face of one piston
member, and the space between the casing
and the second tubing is in communication
with the lower face of the said piston member,
and, when the valve is in another position, the
said communications are reversed and the hol-
low in the plunger is connected to the said
space.

3. In a pump, a well casing, a head packed
off therefrom, a tubing attached to the head,
two pump barrels attached to the head and
within the tubing, a hollow plunger having a
piston member in each barrel, a downwardly

3
seating check valve for the plunger, a ring
carried by the tubing below the barrels, an

upstanding tube carried by the ring, a hol-
low plunger member slidable in the tube, a
tubing connected to the head and within the
casing, a valve slidable in the head, means
whereby, when the valve is in one position,
the interior of the second tubing is in commu-
nication with the upper face of one piston
member, and the space between the casing and
the second tubing is in communication with
the lower face of the said piston member, and,
when the valve is in another position, the said
communications are reversed, and means con-
trolled by the plunger for causing the valve
to move from each position to the other.

4. In a pump, a well casing, a head packed
off therefrom, a tubing attached to the head,
two pump barrels attached to the head and
within the tubing, a hollow plunger having
a piston member in each barrel, a downwardly
seating check valve for the plunger, a ring
carried by the tubing below the barrels, an
upstanding tube carried by the ring, a hollow
plunger member slidable in the tube, a tubing
connected to the head and within the casing,
a valve slidable in the head, means whereby,
when the valve is in one position, the interior
of the second tubing is in communication with
the upper face of one piston member, and the
space between the casing and the second tub-

ing 1s in communication with the lower face’

of the said piston member, and, when the
valve is in another position, the said commu-
nications are reversed, a downwardly seating
check valve in the ring, a pipe extending be-
low and connected to the ring and having
therein a ring provided with a downwardly
seating check valve, and a tube having a
smaller diameter than the plunger member in
the said upstanding pipe and connected there-
to and projecting through the second ring.

5. Inapump, a hollow plunger carrying an
operating piston and a pumping piston,
means confining a hydraulic column in com-
munication with the upper side of the operat-
ing piston, means including a tube surround-
ing the plunger and the said means, confining
a hydraulic column and conveying pressure
therefrom to the lower side of the operating
piston, means confining a third hydraulic
column, means automatically operated by the
movements of the plunger to superimpose the
third column on the other two columns alter-
nately, and a pump barrel eontaining the
pumping piston.

In a pump, a well casing and a pump
mechanism suspended from the casing and in-
sertable through the casing and withdraw-
able therefrom, the pump mechanism com-
prising the following, a head suspended from
the casing, a well tubing coaxially connected
to and pendent from the head, concentric
pump barrels within the tubing, a pump

plunger having an operating piston and a
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umping piston, the operating piston work-
ing in the larﬁer barrel, means including the
tubing and the larger barrel for confining
two hydraulic columns one communicating
pressure to the lower side of the operatin
piston and the other to the upper side thereof,
means confining a third hydraulic column,
and a valve automatically operated to super-
impose the third column upon the other two
columns alternately, the pumping piston
working in the smaller barrel.

In testimony whereof I hereunto affix my

signature.
MERTON T. ARCHER.
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