July 21, 1936. D. L. T. O’ CONNOR _ 2,048,136
- WELL PACKER .
Filed Oct. 1, 1935

Fig 1 Fig 2 Fig. 8
. = {
| v 0, SN S 45N
o - 32
37 | & 5, —
B35 : —29
E 1 : é ¢ 33 28
2 32 ’ 1 1] ‘?2 30 27
4 [
z 2 17 i
2 A2 24
4 30 28 g E aid 4 |WIE
A i _,&%30:\,'\
e Rooff f 5727 i # .
7K =hd
7 i)
; i { 9 “u' 2 ¢y
! : i ) o9 a0
i ] 1 i 23 ‘ '
n
w R4 y '{L 24 A
. 1! | (120 22
o’ B ' /5 B -1 19
: [+ 23 - I . ,
g 00000 -
I I N - > 3.
" 26 J 10
4
/ 5 6 o
4 - — <t 5 %2 /2
2/ 7 22
27
9 35 7
" " 35
2 /10
1
4
/2
N ~\3-/3
17 /8 16
P €
) r«q(z ;,3"9 g6 DEARMOT LT O'Connor
o offo 4N 3
)-V BN s INVENTOR
\
L1 . BY Johu . Mttdonow

ATTORNEY



io

15

20

25

30

35

40

45

56

56

Patented July 21, 1936

UNITED STATES

2,048,136

PATENT OFFICE

2,048,136
WELL PACKER
Dermot L. T. O’Connor, Hot Springs, Ark,
Application October i, 1935, Serial No. 42,992

11 Claims.

My invention relates to well packers and has
particular reference to packers having circulat-
ing channels between the casing and flow pipes.

In my Patent No. 2,009,198 I have disclosed the
construction of a packer with circulating chan-
nels and an automatic valve normally closing
these channels, but permitting them to be opened
by a pressure from above the packer, this pres-
sure being used to force oil in the well to flow
upward through the central flow pipe. The pack-
er is further provided with an ordinary rubber
expanding sleeve which is used to set the packer
or seal it in a desired place in the casing pipe.
A locking device is also provided operable by the
flow pipe and permitting the packer to be moved
in the casing pipe while the expanding sleeve is
kept in the contracted position. ’

I have found that it is sometimes and under

certain conditions desirable to lock the valve in
an open position while the packer is being lowered
or raised in the casing pipe, in order to permit
free circulation of fluids through the circulating
channels. '
- I have also found that it is desirable to pro-
vide the packer in its lower portion with a means
for removing deposits of paraffin or similar waxy
or tarry substances from the inner wall of the
casing pipe while the packer is being lowered
into the well,

The object of my invention is therefore to
provide a packer with chahnels for circulating
fluids outside of the flow pipe and with an auto-
matic valve for these channels, with a means for
maintaining the valve in an open position when
the packer is being moved in the casing pipe.

For this purpose I provide a tubular member

. slidably fitted on the outside of a valve block

and connected with a locking device for the ex-
panding portion of the packer. This locking
device is released or locked by manually turning
the flow pipe and moving it axially. The tubular
member is arranged so that it raises the valve
from its seat when the locking device is set or
locked.

Another object of my invention is to provide
means for removing or scraping off waxy or tarry
substances from the inner walls of the casing
pipe while the packer is being lowered into the
well.

Another object of my invention is to provide
means for deflecting the removed waxy substances
downward and away from the automatic valve.

My invention is more fully described in the
accompanying specification and drawing in
which—

(CL 166—12)

_Fig. 1 is a sectional elevation of my packer in
& locked position with the rubber sleeve con-
tracted and valve opened for free movement of
the packer in a casing pipe, Fig. 2 is a similar
view of the packer when it is set in the casing §
pipe, the rubber sleeve being expanded and the
valve released so as to be closed by its spring,
Fig. 8 is a partial outside view of the packer in
its inoperative or locked position, Fig. 4 1s a sec-
tional view taken on the line §4—4 of Fig. 1, Fig. 5 10
is a sectional view taken on the line 5—5§ of Fig.

1, Fig. 6 is a detail view of a modified construc-
tion of a scraping portion of the packer, Fig. 7

is a modified construction of a valve opening de-
vice, and Fig. 8 is a detail view of another modifi- 15
cation of the valve opening device.

My packer consists of a fiow pipe formed of a
middle section {, a bottom or lower section 2, and
an upper section 3, the latter representing the
lower end of an ordinary flow pipe extending to 9g
the outside of the well and through which oil or
other fluid is extracted from the well. The sec~
tlons | and 3 are joined together by a coupling |
4 screwed on the ends of the pipes, and the pipes
{ and 2 are connected by a threaded coupling 5. 25
The coupling 5 has radially extending ribs 6 con-
necting it with a tubular member 1, channels 8
being formed between the coupling 5 and the
member 1. The coupling 5 and the member 7
form a valve block with a' concave spherical 36
valve seat 8 adapted to be closed by a convex
spherical valve 10. A spring {1 presses the valve
against the seat 9, the other end of the spring
fi resting against the upper surface of g cylin-
drical block {2 screwed. on the end of the pipe 35
2. The lower portion of the block 12 is provided
with a recess 13. Holes 14 extend from this re-
cess to the upper side of the block and provide
passages for the flow of a fluid through the
block outside of the flow pipe. The outside di- 40
ameter of the cylindrical block 12 is slightly
smaller than the inside diameter of a casing
pipe 15, and the lower edge of the block 16 sharp-
ened, being thereby adapted to scrape off paraffin
and other substances adhering to the inside sur- 45
face of the casing pipe while the packer is being
lowered. A deflecting web {7 is formed on the
inside of the block 12, an annular groove I8 be-
ing formed between the scraping edge {6 and
uhe deflecting web {7, This groove causes shav- 50
ings from the inner wall of the casing pipe to
curve downward and to fall down, the inner space
i3 being thereby protected against being clogged
by the paraffin shavings.

-A tubular shell 19 is fitted by its lower end into 55
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the upper portion of the valve block 7 and extends
to the upper end of the packer. The inside diam-

_ eter of this shell is larger than the outside diam-
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eter of the flow pipe | so that an annular clear-
ance 20 is formed between these pipes, this clear-
ance being in communication with charnels 21
between the inner and outer portions éf the valve
block. . With the valve 10 open it is possible there-
fore for fAluids to flow through these longitudinal
channels or passages outside of the flow pipe, even
if the packer is set or sealed in the casing pipe as
shown in Fig. 2.

A sleeve 22 is slidably fitted over the valve block
7 and is connected on top with the lower end of
an outer tubular shell 23. The latter has convex
spring bars 24 pressing against the inner surface
of the casing 15. The shell 23 has an L-shaped
slot 25 engaging a pin 26 extending from the inner
shell §8. Straight spring bars 27 are attached to
the shell 23 by their lower ends, the upper ends
being attached to slips or serrated segmental
members 28. These members have conicaliy

-tapering inner upper portions sliding over comn-

ically tapering collar 28. The latter slide on the
inner shell 19 resting against an annuisr shoulder
38. The collar 29 has a flange & engaging the
lower end of an expanding rubber sleeve 82. The
other end of the sleeve 32 is fitted under a flange

. 83 of a collar 38 attached to the upper end of the
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shell 8.

When the outer and inner shells are locked
together by the pin 26 moved into the horizontal
vortion of the L-shaped slot, the sleeve 22 rests
by its lower end against pins 35 fitted into the
sides of the valve {8 forcing the latter away from
the valve seat § against the tension of the spring
i1, .

A modified construction of the scraping de-
vice is shown in Fig. 6. A block 36 attached to

‘the lower end of the pipe 2 is provided with sharp

resilient knives or scrapers 37 fastened with
screws 38. 'The resiliency of these scrapers per-
mits them to move over rough spots on the inside
of the casing pipe. In case of damage to the
seraping edges the knives can be easily replaced
by new ones.

A modified arrangement for opening the valve
is shown in Fig. 7. Here the sleeve 22 is replaced
by a sleeve 39 having lugs 40 with recesses on the
lower ends fitting over pins 35 fastened to the
valve 10, Pour lugs and pins are shown in Fig. 7,
although, of course, any suitable number may be
used, preferably not less than two. The lugs are
placed on the pins with the pin 26 locked in the
slot 25, and in this position, with the valve open,
the packer is lowered into the well. If desired,
however, the lugs may be placed at the side of
the pins, and then the valve will remain closed
regardless of the position of the flow pipe in the
packer or pin 26 in the slot 25. This is because
the valve 10 has no operative connection with the
pipes 1, 2 or 3, and remains closed regardless of
the position of the flow pipe in the packer, ex-
cept for the operation of the valve opening sleeve
22 or 39.

Another modification is shown in Fig. 8 in which
a sleeve 41 takes place of the sleeve 22 and rests
against lugs 43 atttached to the valve 10 by screws
44, The operation of this device is similar to the

“one shown in Figs. 1 and 2.

The operation of my packer is as follows:

The packer is attached to the end of the flow
pipe 3 by the coupling 4. The resiliency of the
rubber sleeve 32 will tend to keep the collar 28
against the shoulder 30 so that the sleeve will
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freely pass through the aperture in the casing
pipe 18, By turning the packer on the flow pipe
the pin 28 is placed in the side portion of the
slot 28 thereby locking the outer shell 23 in a low-
ered position in relation to the inner shell (9, 5
s0 that the sleeve 22 will press on the pins 35
and depress the valve {0 into an open position as
shown in Fig. 1. In this locked position with the
valve open the packer is lowered into the well until

- & desired depth is reached, The flow pipe is then 19

turned (to the left with the left handed slots 25
as shown on the drawing) so as to bring the pin
26 in line with the longitudinal portion of the slot
28, the outer shell being prevented from rotation
by the friction of the springs 24 against the inner 35
wall of the casing plpe. The flow pipe is then
pressed downward causing the collar 29 to slide
under the slips 28. The ldtter will accordingly
expand and engage the wall of the casing pipe.
The further downward movement of the pipe 3 20
will compress the rubber sleeve causing it to ex-
pand and seal the packer against the wall of the
casing pipe £8. The valve bleck 7 will slide ac-
cordingly below the sleeve 22 and will come to rest
against the valve (8 as shown in Fig. 2. In this g5
position the valve will operate entirely automat-
ically and independenily of the flow pipe 3. It
can be opened only by the pressure of a fluid
(liguid - or gas) from above the packer if this
pressure exceeds the pressure of fluids under the 3¢
packer,

' My automatic valve renders the operation of the

‘packer entirely automatic. When there is high

pressure in the well under the packer, the valve
remains closed, and the oil or gas flows through 35
the flow pipe out of the well by its own pressure.
Whenever this pressure falls, however, below the
value necessary for raising the column of liquid

"in the fiow pipe, or if the flow becomes too slow

for practicai purposes, the pressure in the well
may be raised to & desired degree by pumping

40

Jiquids or gases into the space in the casing pipe

around f{he flow pipe, and when this pressure ex-
ceeds the pressure under the packer, the valve
automatically opens admitting the fluids into the
well.

The"scraper at the bottom of the packer cleans
the casing pipe inside from dirt, paraffin and
other matter, thereby rendering the sealing of
the pipe by the rubber sleeve more effective, and
removing the dirt which otherwise might become
wedged in the valve opening. The scraped wall
of the casing pipe can be more readily engaged
by the anchoring slips 28.

I claim as my invention:

1. In a well packer, the combination of a cylin-
drical member mounted on the lower portion of
a flow pipe, the outer portion of said member
being adapted to be expanded by the movement
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“of said flow pipe for sealing a well, said member 60

being provided with longitudinal passages ex-
tending from one end of the packer to the other,
a valve adapted to close the passages, a yieldable
means for closing said valve, said valve being
adapted to be opened by the pressure of a fluld 65
in said well above the packer, and means to lock

-the valve in an open position coordinately with

the contracted position of said expanding portion
of the cylindrical member.

2. ‘In a well packer, the combination of a cylin- 7¢
drical member mounted on the lower portion of
a flow pipe, the outer portion of said member
being adapted to be expanded by the movement
of said flow pipe for sealing a well, said member
being provided with longitudinal passages ex-~ 75



10

15

20

25

30

35

40

- 48

50

55

80

' 2,048,186
tending from one end to the other, a valve adapt-.

ed to close said passages, a yieldable means for
closing said valve, said valve being adapted to
be opened by. the pressure of a fluid in said well
above the packer, means on said tubular member
for locking said expanding portion in a confracted
position, said locking means being operable by the
flow pipe, and means connected with said locking
means for opening the valve against said yieldable
means.

3. In g well packer, the combination of a cylin-
drical member mounted on the lower portion of
a flow pipe, the upper outer portion of said mem-
ber being adapted to be expanded by the move-

-ment of said flow pipe for sealing a well, said

member being provided with longitudinal pas-
sages extending from one end to the other, a
valve adapted-to close said passages at their lower
ends, a yieldable means for closing the valve,
said valve being adapted to be opened by the
pressure of a fluid in said well above -the packer,
an outer member slidably fitted on said cylin-
drical member below the expanding portion, said
outer member being adapted in its lowered posi-
tion to open the valve, and means to lock said
outer member in its lowered position with the
valve open, said locking means bheing adapted

t0 be operated by the movement of the flow.pipe.

4. In a well packer, the combination of a cylin-
drical member mounted on the lower portion of
a flow pipe, the upper outer portion of said
member being adapted to be expanded by the
movement of said flow pipe for sealing a well,
said -member being provided with longitudinal
passages extending from one end to the other,
a valve adapted to close said passages, said valve
being adapted to. be opened by the pressure of a
fluid in said well above the packer, an outer mem-
ber slidably fitted on said cylindrical member,
anchoring slips on said outer member in coop-
eration with said expanding portion and adapted
to engage the wall of said well, an extension on
sald outer member adapted to open the -valve
when said slips are moved into inoperative posi-
tion, and means to lock the outer member in its
inoperative position with the valve open, said
locking means being operable by the movement
of the flow pipe.

5. In a well packer, the combination of a8 Ccy-
lindrical member mounted on the lower portion
of a flow pipe, the upper outer portion of said
member being adapted to be expanded by the
movement of said flow pipe for sealing a well,
said member being provided with longitudinal
passages extending from one end to the other,
a valve adapted to close said passages, said valve
being adapted to be opened by the pressure of
g fluid in said well above the packer, an outer
member slidably fitted on said cylindrical mem-
ber, anchoring slips on said outer member in
cooperation with said expanding portion for en-
gaging the wall of said well, a tubular extension
on said outer member, the outer edge of said
extension being adapted to engage said valve and
to open it when said outer member . is moved
into inoperative position for said slips, and means
to lock the outer member in said inoperative
position with said valve cpen, said tubular ex-

. tension forming a clearance with said:valve for
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the passage of fluids in its locked position.

6. In a well'packer, the combination of a ¢ylin-
drical member mounted on the lower portion of
g fiow pipe, the upper outer portion of said mem-
ber being adapted to be expanded by the move-

ment of the flow pipe for sealing a well, said

-3

member belng provided with longitudinal pas-
sages extending from one end to the other, a
valve adapted to close said passages dand being
adapted to be opened by the pressure of fluids
above said packer, an outer member slidably fitted
on said cylindrical member, lugs on the sides
of the valve, an extension on said outer member
adapted to engage said lugs and to open the
valve, and means to lock said outer member with
the valve opened, said locking means being
adapted to be released by the movement of the
flow pipe for expanding said upper outer portion
of the cylindrical member.

7. In a well packer, the combination of & cy-
lindrical member mounted on the lower portion
of a flow pipe, the outer portion of said member
being adapted to be expanded by the movement
of said flow pipe for sealing a well, said member
being provided with longitudinal passages ex-
tending from one end to the other, a valve adapt-
ed to close said passages and adapted to be opened
by the pressure of a fluid in said well above
said packer, a cylindrical block attached to the
lower end of said packer, and means on said
block for scraping the walls of said well when
said packer is being lowered therein, said block
being provided with passages for said fluid out-
side of said flow pipe.

8. In a well packer, the combination of a cylin-
drical member mounted on the lower portion of
a flow pipe, the outer portion of said member
being adapted to be expanded by the movement
of said flow pipe for sealing said well, a cylin-
drical block attached to the lower end of said
packer, and an annular sharp edge on said block
for scraping the wall of said well while said
packer is being lowered therein,

9. In a well packer, the combination of a cy-

"lindrical member mounted on the lower portion

of a flow pipe, the outer portion of said member
being adapted to be expanded by the movement
of sald flow pipe for sealing a well, a block
attached to the lower end of said flow pipe under
said packer and provided with a central recess
in communication with said flow pipe, and
scrapers on the outside of said block for the
inside wall of said well. .

10. In a well packer, the combination of a
cylindrical member mounted on the lower por-
tion of & fiow pipe, the outer portion of said
raember being adapted to be expanded by the
movement of said flow pipe for, sealing a well,
a block attached on the outside to the lower end
of said flow pipe under said packer, and resilient
scrapers removably attached to the outside of
said block for scraping the inner wall of said
well.

11, In a well packer, the combination of a
cylindrical member mounted on the lower por-
tion of a flow pipe, the outer portion of saild
pipe being adapted to be expanded by the move-
ment of sald flow pipe for sealing a well, said

-member being provided with longitudinal pas-

sages extending from one end to the other, &
valve adapted to close said passages, a spring
adapted to keep said valve closed, said valve being
adapted to be opened by the pressure of a fluid
in said well above said packer, a cylindrical block
attached to the lower end of said flow pipe below
seid packer, said spring being placed between

said valve and said block, and means on the

outside of said block for scraping the inner wall
of said well when said packer is being lowered

-therein. 7
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