June 22, 1937. C. S. CRICKMER | 2,084,611
‘ PACKER '
Filed July 23, 1936 2 Sheets—Sheet 1

. VA .
N | N . \ N
(T \ ,
1
55 N \\—"5 8 ‘ v 2’\. N 8
"N~ N zo g oed N3
N N ™
/G RN ~NL o L 7ZNBA\N B 3
N ~ | N L
N N oc N U L
20N N &t N|
N G- B : [as
i N
/cs\,‘iaw :
N
N M- /8
N )
N N
N Y
i | ™/
' N
Ly 4w
. ™ N
™ O P74
N
N S
RN N-zz
. /
22\ 2M25
64 \\ hy 6
R q 1 \—T—
N .
o L) OB
Z37 DAA AP 7
: - Crety S CE
7N ] i‘“ J; 7 2 v S _lV(){"//fl
N Zef| | . .
ng""’r, 4! \k-/g
.‘ y 3)3;43 ' ’




June 22, 1937. ¢ s. CR}CKMER 2,084,611

PACKER

Filed July 23, 1936 2 Sheets—-Sheet 2
V4 | 23 : &
| E C ] |
/5 =201 /3 N
= z5’
//L/\<. . /0\_.<». ? -\1171 -
Z/ P = .'Zﬁ i //v\ > K
: ' N N-ZE : Nz
I35 N » N — zoN -
| N e \ N
/9 N . ol L }-/9
; oM -5
ZRN
/ﬁ\/‘\ . rT
/8
5 [N
/8 A
N
/6 .
: <
ZZ ] a
4 N
-
; )
zzf x
y
§ )
, /5»« E>/Z5
oy NI g e
28 | |77 Jrventor
| , 8 Casr S Celenmse

7 | : ‘ :
05
4 ‘ . M

Etormeny




Patented June f 22, 1937

UNITED STATES

2,084,611

PATENT OFFICE

2,084,611
'PACKER ,
. Charles 8. Crickmer, Dallas, Tex.
Application July 23, 1936, Serial No. 92,233
11 Claims. (CL 166—12)

'This inventlon relates to new and useful im-
provements in packers.
.One object of the invention is to provide an
improved packer which is particularly adapted
5 Tor use in supporting an insert pump within the
well casing, although it may be used as an ordi-
nary well packer.
An important object of the invention is to
provide an improved well packer which is ar-
10 ranged. to be set within a well casing and which
is provided with means for locking the packer
in its set position, whereby the maintenance of
the packing seal is assured.
Another object of the invention is to provide
15 an -improved packer including: a resilient packer
element which is supported by a slip cone, and a
member slidable through the cone for expanding
the element, with means for locking said member
~and cone to each other after the element has been
20 set which prevents the packer from being jarred
or otherwise a.cc1dentally loosened from its set
position.
A further object of the invention is to provide
an improved packer including gripping slips slid-
95 able on a slip cone, the slips and cone being so
constructed that there is a co-action therebetween
which securely locks the cone to the mandrel of
the packer when said packer is in a set position.
. Still another object of the invention is to pro-
30 vide an improved packer having improved means
for draining the fluid from above the packer when
it is desired to remove said packer from the well
casing.
A construction designed to carry out the in-
35 vention will be hereinafter described, together
with other features of the invention.
The invention will be more readily understood
from a reading of the following specification and

by reference to the accompanying drawings, in

40 whick an example of the invention is <hown and
wherein:

Figure 1 is an elevation of the upper portion of
a packer, constructed in accordance with the in-
vention,

45 Pigure 2 is a continuation of Figure 1, and
showing the lower end of the device,

Tigure 3 is a transverse, vertical, sectional view
of the parts shown in Figure 1, .

Figure 4 is a transverse, vertical, sectional view

50 of the parts shown in Figure 2.

Figure 5 is a transverse, vertical, sectional view
of the upper end of the packer and showing the
mandrel in a raised position,

Figure 6 is a horizontal, cross-sectional view,

5K taken on the line 6—& of Figure 1,

‘mounted on the mandrel.

Figure 7 is a horizontal, cross-sectional view,
taken on the line T—1 of Figure 1, and
Figure 8 is a horizontal, cross-sectional view,
taken on the line 8—8 of Figure 2. )
In the drawings, the numeral 10 designates a 8
tubular mandrel which has its upper end threaded
at I to receive the lower end of a coupling collar
{2. The upper end of the collar 12 is internally
threaded as shown at 13, whereby the lower end
of a pump barrel A, may be secured thereto. The 10
lower end of the mandrel 10 is threaded at (4,
whereby said mandrel may be connected to the
well tubing (not shown). A recovery ring {5
(Figure 3) is formed on the mandrel 10 ang is
located nearer the lower end thereof. 15
A slip cone or head I6 surrounds the maindrel
I8 and has its lower end supported on the ra-
covery ring {5. The cone is provided with an
annular tapered recess IT in its upper portion,
and this recess receives the lower end of an elon- o
gate elastic packing member or clement i8. The
elastic packing element surrounds the mandrel
and is slidable thereon, the upper end of said ele-

- ment being tapered to fit within an annular thim-

ble or retaining cap 19 which is also slidably of
The thimble or cap
19 is provided with an annular upset flange 20
which normally engages an annular recess 21
formed in the underside of the collar 12 (Figure3).

With the above arrangement, it will be seen g9
that the cone {8, packing element 18 and thimble®
19 are supported on the mandrel by the recovery
ring 15. These parts are all slidable with relation
to the mandrel and it will be seen that when the
cone € is held stationary or locked within the
well casing B, a continued downward movement
of the mandrel {0 would cause the collar 12 which
is in engagement with the thimble {9, to force
said thimble downwardly with relation to the
cone. This would cause the packing element I8 .
to be moved to its expanded position info engage-
ment with the well casing B as is clearly shown
in Figure 3. Por reinforcing the packing element
18 and also for causing an equal packing seal
throughout the length of the packing element a .
plurality of reinforcing rings 18’ are molded with-
in the packing element. The provision of these
rings will cause the packing element to be .ex-
panded as shown in Figure 3 whereby the effect
of a plurality of packing elements, instead of a ¢ -
single packing element, Is obtained.

For locking the cone 16 in a stationary posi-
tion in the well casing, a plurality of slips 22 are
provided, and each slip includes gripping teeth
22’ on its outer surface. The slips are slidable
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vertically on the cone 16, and due to the inclina-
tion of said cone are expanded outwardly into
engagement with the inner surface of the well
casing B as they move upwardly on said cone.
For supporting each slip 22 in position on the
cone a flat spring member 23 is provided. The
member 23 has its upper end extending into a

. Tecess 24 formed in the rear face of the slip 22,
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being pivoted on a pin 25 which extends through
sald slip. The member 23 is also pivoted on a
pin 26 which extends across a slot 21 formed in
a sleeve 28, which sleeve surrounds the lower end
of the mandrel. . The member 23 extends down-
wardly within the slot 27 in close proximity to
the mandrel 10 and the extreme lower end of the
member 23 is bent upon itself so that said mem-
ber then extends upwardly in engagement with
the wall of the well casing B. The curve 23’
which is formed at the lower end of the member
23 rests against the inclined bottom 21’ of the
slot 21 (Figure 4). The extreme upper end 23a
of the member 23 is then bent inwardly to engage
the member 23 at a point between the pins 25
and 26 as is clearly shown in Figure 3. With this
arrangement, it will be seen that the single mem-
ber 23 not only forms the link by which the
slips 22 are attached to the sleeve 28, but also
provides friction springs C which at all times,
contact the inner wall of the well casing.

For holding the slips 22 in their retracted po-
sition while the device is being lowered into the
well casing, the sleeve 28 is provided with a pair
of J-slots 30 which are located diametrically appo-
site each other at the lower end of said sleeve
(Figure 2). Radial pins 3! which are secured
to the tubular mandrel 10 extend outwardly into
the slots' 30. It will be seen that when the pins
31 are located in the horizontal leg 30’ of each

J-slot, that the sleeve 28 is locked to the mandrel
18 and will move therewith. When said pins are
in such position, the slips 22 are at the extreme
lower end of the cone IT and are thus, re-
tracted from the wall of the well casing.

When the device has been lowered to its proper
position within the well casing, it is only neces-
sary to rotate the mandrel {0 in a clockwise direc-
tion (Figure 8), so that the pins 31 are moved
into alignment with the vertical legs of the J-slots.
When this is done downward movement of the
mandrel {0 is continued, and said mandrel moves
downwardly through the sleeve 28, because said
sleeve is being held stationary by the friction
springs C secured thereto. Since the slips 22 are
directly connected to the sleeve 28 by the mem-
bers 23, it will be obvious that as the sleeve is
held stationary, the slips 22 will also be stationary.
Therefore, continued downward movement of the
mandrel 18 will cause the cone 16 to ride down-
wardly within the slips .22, thereby expanding
said slips into engagement with the wall of the
well casing B.

After the cone has been locked in position as

~above explained, the weight of the mandrel and

65

the parts thereabove will move said mandrel
downwardly through the cone so that the thimble
19 at the upper end of the packing element. 18,
will expand said packing element into engage-
ment with the well casing, as is clearly shown in

~Pigure 3. After the packing has moved into its
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sealing position, it will be obvious that the entire
weight  of the device is carried by the slips 22

“and there is a tendency for the coae to be moved
. downwardly within the slips which are, of -course,

in engagement with the well casing B.
The cone (6 is provided with a plurality of
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vertical slots 32 which extend substantially
throughout the cone-shaped portion of said cone.
Any desired number of slots may be provided in
the surface of said cone. These slots are an im-
portant feature of the invention because after

(3]

the packing has moved into its engagement with |
the well casing B, any furthér downward move-

ment of the cone within the slips 22 will cause

the cone to be reduced in diameter. This reduc~

tion of diameter of the cone 16 will cause the
inner periphery of said cone to frictionally en-

10

gage the outer. surfa,ce of the mandrel 10. When '

this occurs, it will be obvious that the cone 1§
will be rigidly and securely clamped to the mans"

drel and thus thé cone and mandrel are locked
to each other.

If the packer is employed to: support an insert-
pump, it will be obvious that by locking the cone”
to the mandrel that accidental displacement of

the packing element 18 due to the vibration or
jarring action of the pump, will- be obviated.
In other words, by clamping the cone around the

mandrel, it is. 1mpos51ble for the packing element-

to be disengaged from the casing wall unless a
comparatively strong upward pull on the mandrel
is had. 'This is advantageous because the vibra-
tion incidental to the pumping action is suffi-
cient to break the seal of the packing element and
therefore, with the arrangement above described,
the packing is more or léss locked in its set posi-
tion.

‘When it is desired to remove the packer from
the well casing B, it is only necessary to exert
an upward pull on the coupling collar 12 at
the upper end of the mandrel. This immediately
causes the mandrel to move upwardly through
the cone, packing element {8 and thimble 19.
It is well known that after an elastic packing
element has been set within a well for some time,
the outer periphery or packing surface of said
element will adhere or stick to the wall of the
well casing. Therefore, as the mandrel moves
upwardly the thimble 19 and packing element
18 will retain their packed position as shown in
Figure 3. This causes the upstanding annular
flange 20 at the upper end of the thimble 19 to
be disengaged from within the recess 21 in the
lower end of the collar 12. Continued upward
movement of the mandrel permits uncovering
of a port 33 which is provided in the mandrel
10 below the screw threads il. When this port
is uncovered, it will be obvious that the fluid
above the packing element {8 may pass between
the collar {2 and thimble 19 and escape through
the port 33, and then downwardly through the
tubular mandrel 10. This relieves the load or
weight of the fluid above the packing element 18
and a continued upward pull on the mandrel
will permit easy removal of the entire device
from the well casing B.

‘What I claim and desire to secure by Letters
Patent, is:

1. A well packer including, a mandrel, a pack-
ing element surrounding the mandrel, a cone
slidable on the mandrel for supporting the pack-
ing element, means for distorting the element
into packing position, and means for friction-
ally clamping the cone to the mandrel after
the packing element has been set, whereby said
element is retained in its set position.

2. A well packer including, a mandrel, a pack-
ing element surrounding the mandrel, means for
supporting the packing element in position on
said mandrel, means for distorting the packing
€lement intc packing position, means for fric-
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tionally clamping the mandrel to the element
supporting means after said element has been

distorted, whereby said element is retained in-

its set position, and means for draining the fluid
from above the packing element when the de-
vice is being raised.

3. A well packer including, a mandrel, a pack-
ing element surrounding the mandrel, a cone
slidable on the mandrel for supporting the pack-
ing element, means for distorting the element
into packing position, means for frictionally
clamping the cone to the mandrel after the pack-
ing element has been set, whereby said element is
retained in its set position, and means for drain-
ing the fluid from above the packing element
when the device is being raised.

4. A well packer adapted to be lowered into a
well casing including, a mandrel, a slip cone
slidable on said mandrel, an annular packing
element having its lower end supported in the
cone, means on the upper end of the mandrel
engaging the upper end of the element, where-
by the weight of the mandrel may be placed on
said element, means for locking the cone with-
in the well casing to preveni further downward
movement thereof, whereby the mandrel slides
through said cone and the weight of said man-

.drel distorts the element into packing position,

30

40

45

50

[
<t

60

and means for frictionally clamping the cone to
the mandrel after the element is set.

5. A well packer adapted to be lowered into’

a well casing including, a mandrel, & slip cone
slidable on said mandrel, an annular packing
element having its lower end supporfed in the

5 cone, means on the upper end of the mandrel

engaging the upper end of the element, where-
by the weight of the mandrel may be placed on
said element, means for locking the cone with-
in the well casing to prevent further downward
movement thereof, whereby the mandrel slides
through said cone and the weight of said mandrel
distorts the element into packing position, means
for frictionally clamping the cone to the man-
drel after the element is set, and means on the
mandrel for engaging beneath the cone so that
an upward pull on said mandrel will raise the
cone and packing element to permit removal of
the device from the casing.

6. A well packer adapted to be lowered into a
well casing including, a mandrel, a slip cone slid-
able on said mandrel, an annular packing ele-
ment having its lower end supported in the cone,
means on the upper end of the mandrel engag-
ing the upper end of the element, whereby the
weight of the mandrel may be placed on said
element, means for locking the cone within the
well casing to prevent further downward move-
ment thereof, whereby the mandrel slides through
said cone and the weight of said mandrel dis-
torts the element into packing position, means
for frictionally clamping the cone to the mandrel
after the element is set, means on the mandrel
for engaging beneath the cone so that an up-
ward pull on said mandrel will raise the cone
and packing element to permit removal of the

5 device from the casiiig, and means above the
packing element for draining fluid from a.bovev

said element as the same is lifted in the casing.
7. A well packer adapted to be lowered into a

_ well casing including, a mandrel, & slip cone slid-
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able on said mandrel, an annular packing ele-
ment having its lower end supported in the
cone, means on the upper.end of the mandrel
engaging the upper end of the element, whereby

the weight of the mandrel may be. placed on’

said element, a plurality of slips slidable vertical-

3
1y on the surface of the cone, whereby when said
cone moves downwardly with relation to the slips
the latter are moved into engagement with the
casing, means for moving the slips downwardly
in their retracted position with the mandrel and
cone, means for engaging the slips with the
casing to prevent further downward movement
of said cone, whereby the weight of the mandrel
is placed on the packing element to distort the
same, and means for frictionally clamping the
cone to the mandrel after said element has been
set.

8. A well packer adapted to be lowered into a
well casing including, a mandrel, & slip cone
slidable on said mandrel, an annular packing ele-
ment having its lower end supported in the cone,
means on the upper end of the mandrel engag-
ing the upper end of the element, whereby the
weight of the mandrel may be placed on said ele-
ment, means for locking the cone within the well
casing to prevent further downward movement
thereof, whereby the mandrel slides through said
cone and the weight of said mandrel disforts the
element into packing position, and means for
reducing the diameter of the cone whereby said
cone frictionally clamps to the mandrel after the
element has been set.

9. A well packer adapted to be lowered into a
well casing including, a mandrel, a slip cone slid-
able on said mandrel, an annular packing element
having its lower end supported in the cone, means
on the upper end of the mandrel engaging the
upper end of the element, whereby the weight of
the mandrel may be placed on said element, a
plurality of slips slidable vertically on the surface
of the cone, whereby when said cone moves down-
wardly with relation to the slips the latter are
moved into engagament with the casing, means
for moving the slips downwardly in their re-
tracted position with the mandred and cone, and
means for engaging the slips with the casing to
prevent further downward movement of said
cone, whereby the weight of the mandrel is placed
on.the packing element to distort the same, the
cone having a plurality of vertical slots therein
whereby after the packing element-is set and the
weight above the cone forces said cone further
between the slips” engaging the casing, said slips
act to reduce the diameter of the cone to fric-
tionally clamp the cone to the mandrel. .

10. A well packer adapted to be lowered into a
well casing including, a mandrel, a slip cone slid-
able on said mandrel, an annular packing ele-
ment having its lower end supported in the cone,
means on the upper end of the mandrel engaging
the upper end of the element, whereby the weight
of the mandrel may be placed on said element, a

" plurality of slips slidable vertically on the surface

of the cone, whereby when said cone moves down-
wardly with relation to the slips the latter are
moved into engagement with the casing, means
for moving the slips downwardly in their retract-
ed position with the mandrel and cone, means
for engaging the slips with the casing to prevent
further downward movement of said cone, where-
by the weight of the mandrel is placed on the
packing element to distort the same, the cone

having a plurality of vertical slots therein where- -

by after the packing element is set and the weight
above the cone forces said cone further between
the slips engaging the casing, said slips act
to reduce the diameter of the cone to frictionally
clamp the cone to thé mandrel, and means on the
mandrel for engaging beneath the cone so that
an upward pull on said mandrel will raise the
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cone and packing element to permit removal of
the device from the casing.

11. A well packer adapted to be lowered into

a well casing including, a mandrel, a slip cone

5 slidable on said mandrel, an annular packing

element having its lower end supported in the

cone, means on the upper end of the mandre! en-

gaging the upper end of the element, wherehy

{ + the -weight of the mandrel may be placed on said

.10 element, a plurality of sl;ps slidable vertically on

* the surface of the cone; whereby when said cone

moves downwardly with' relation to the slips the

- latter are 'moved into engagement with the

casing, means for moving the slips downwardly

15 in their retracted position with the mandrel and

cone, means for engaging the slips with the cas-

ing to prevent further downward movement of
Said cone, whereby the weight of the mandrel is
Dlaced on the packing element to distort the same, .
the cone having a plurality of vertical slots there~

in whereby after the packing element is set and 5
the weight above the cone forces said cone further
between the slips engaging the casing,. said slips
act to reduce the diameter of the cone to friction-
ally clamp the cone to the mandrel, means on
the mandrel for engaging beneath the cone so 10
that an upward pull on said mandrel will raise the
cone and packing element to permit removal of
the device from the casing, and means above
the packing element for draining fluid from above
said element as the same is lifted in the casing. 15

CHARLES S. CRICKMER.



