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We, CAMERON IRON WORKS USA, INC.
of

13013 Northwest Freeway
Houston, Texas 77040
United States of America

and whose mailing address is

P. 0. Box 1212
Houston, Texas 77251-1212
United States of America

hereby apply for the grant of a Standard Patent for an invention
entitled
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which is described in the accompanying complete specification.

Details of basic application:

Application No. Country Filing Date
044,414 United States April 30, 1987

of America

Address for Service: PHILLIPS, ORMONDE AND FITZPATRICK
Patent and Trade Mark Attorneys
367 Collins Street
Melbourne, Australia 3000

Declared at Houston, Texas this 16 day of October ’
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ON WORKS USA, INC.
\

Ny

L. M. Hoes \ \°
Vice President

Phillips, Ormonde & Fitzpatrick
Patent and Trade Mark Attorneys
367 Collins Street

Melbourne, Australia 3000




.

AUSTRALIA ‘4-144(B) CVE-311
PATENTS ACT

DECLARATION FOR A PATENT APPLICATION

In support of the convention application made by Cameron Iron Works
USA, Inc., a Delaware corporation, (hereinafter called Applicant)
for a patent for an invention entitled TUBING PACKER, I, L. M.
Hoes, Vice President of Cameron Iron Works USA, 1Inc., of
13013 Northwest Freeway, Houston, Texas 77040, U. S. A., do
solemnly and sincerely declare as follows:

1. I am authorized to make this declaration on behalf of the
Applicant.
2. Thomas G. Cassity

of 24710 Mt. Auburn
Katy, Texas 77450
United States of America

is the actual inventor of the invention and the facts upon
which the applicant is entitled to make the application are
as follows:

S "% Applicant is the Assignee of the inventor.
'H°?. The basic application for patent or similar protection on
vr es which the application is based is identified by country,
[ARA filing date, and basic applicant as follows:
“onea’ United States of America
coneol 30th April 1987
°o o Thomas G. Cassity
4., The basic application referred to in paragraph 3 hereof was

the first application made in a Convention country in respect
of the invention the subject of the application.
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Declared at Houston, Texas this 17 day of February p

oo os CAMERON IRON WORKS USA, INC.
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By£::>\\\
L. M. Hoes
o Vice President

To: The Commissioner of Patents

Phillips, Ormonde & Fitzpatrick
Patent and Trade Mark Attorneys
367 Collins Street

Melbourne, Australia 3000
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(12) PATENT ABRIDGMENT  (11) Document No. AU-B-10345/88
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 607962

(54) Title
TUBING PACKER

International Patent Classification(s)
(51)* E21B 033/128

(21) Application No. : 10345/88 (22) Application Date : 18.01.88
(30) Priority Data

(31) Number (32) Date (33) Country
044414 30.04.87 US UNITED STATES OF AMERICA

(43) Publication Date : 03.11.88
(44) Publication Date of Accepted Application : 21.03.91

(71) Applicant(s)
CAMERON IRON WORKS USA, INC.

(72) Inventor(s)
THOMAS G. CASSITY

(74) Attorney or Agent
PHILLIPS ORMONDE & FITZPATRICK, 367 Collins Street, MELBOURNE VIC 3000

(56) - Prior Art Documents

US 4749035
(57) Claim
1. A downhole tubing packer comprising a

sleeve having an internal recess, a plurality of
external annular grooves, a plurality of lands
between said external annular grooves and
internal multiple camming surfaces, means
closing said internal recess to provide an
annular space within said sleeve, a piston
movably positioned within said annular space,
said piston having external multiple camming
surfaces coacting with said internal multiple
camming surfaces of said sleeve, and means for
delivering fluid under pressure to one end of
said annular space for movement of said piston
therein, movement of said piston responsive to
fluid pressure forcing said sleeve outward into
tight sealing and gripping engagement with the
interior surface of a string against which it
is to seal with the lands between the sleeve

grooves digging into such interior surface.
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DESCRIPTION

Background

The present invention relates to an im-
proved device which is positioned within a well
bore in surrounding relationship to a tubing
string to seal across the annulus between the
interior of the well casing and the exterior of
the tubing string.

Prior tubing packers have included an
annular resilient packer which is positioned
between shoulders which can be moved toward each
other to compress the packer axially so that it
expands radially inward and outward into sealing
engagement and also includes anchors which
secure the packer structure at a particular
level in the casing. An example of such a
packer is shown in U. S. Patent No. 2,387,003.
Many types of packers have been available. Some
packers are set by movement of the tubing
string. Others are set by hydraulic pressure
transmitted to the packer.

Annular wellhead seals have included seals
which seal across the annulus between a housing
and a well string. Some of these seal have
included seals with legs which are wedged
outward toward their respective sealing surfaces
as shown in U. S. Patent No. 4,131,287. One
seal includes the wedging of the legs into
serrations in the sealing surface. This struc-
ture is shown in U. S. Patent No. 4,595,053. OU.
S. Patent No. 4,550,782 discloses an annular
ring seal which is wedged into an annular space
which it tapered downwardly and ocutwardly as is

the ring seal.
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It has been common practice in the past to use multiple
camming surfaces to wedge slips outward into sealing
engagement with the interior of the casing into which the
slips are to be set. These structures are disclosed in U.S.
Patent Nos. 2,582,700 and 3,311,168.

When a tubular member is formed outwardly in a 1liquid
environment into a cylindrical fitting having inner grooves
into which the tubular member is deformed, U.S. Patent No.
4,662,663 discloses the use of collapsible material
positioned within the grooves .to eliminate the problems with
the grooves being filled with water and limiting the forming
of the tubular member.

Summary

The present invention provides a downhole tubing packer
comprising a sleeve having an internal recess a plurality of
external annular grooves, a plurality of lands between said
external annular grooves and internal multiple camming
surfaces, means closing said internal recess to provide an
annular space within said sleeve, a piston movably positioned
within said annular space, said piston having external
multiple camming surfaces <coacting with said internal
multiple camming surfaces of said sleeve, and means for
delivering fluid under pressure .to one end of said annular
space for movement of said piston therein, movement of said
piston responsive to fluid pressure forcing said sleeve
outward into tight sealing and gripping engagement with the
interior surface of a string against which it is to seal with
the 1lands between the sleeve grooves digging into such
interior surface.

The present invention also provides a tubing hanger
comprising an outer sleeve having a plurality of external
annular grooves, multiple internal camming surfaces and an
axially extending internal recess, a liner positioned within
said sleeve, means coacting with said sleeve and said 1liner
forming an annular space within said liner, a piston movably
positioned within said annular space and having external
multiple camming surfaces to coact with the sleeve camming
surfaces, and means for delivering fluid under pressure to

said annular space to move said piston axially therein, axial
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movement of said piston camming said sleeve outwardly with
sufficient force to create a positive gripping and sealing
engagement with a surface surrounding the exterior of said
sleeve.

An object of the present invention is to provide an
improved downhole tubing packer which provides a
metal-to-metal seal against the interior of the casing.

Another object is to provide an improved tubing packer
which provides both sealing and gripping engagement with the
casing.
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It has been common practice in the past to
use multiple camming surfaces to wedge slips
outward into sealing engagement with the interi-
or of the casing into which the slips are to be
set. These structures are disclosed in U. S.
Patent Nos. 2,582,700 and 3,311,168.

When a tubular member is formed outwardly
in a 1ligquid environment into a cylindrical
fitting having inner grooves into which the
tubular member is ‘deformed, U. S. Patent
No. 4,662,663 discloses the use of collapsible
material positioned within the grooves to
eliminate the problems with the grooves being
filled with water and limiting the forming of

the tubular member,

Summary
The improved tubing packer of the present

invention includes a sleeve connected in the
tubing stiing and having an outer diameter close
to the inner diameter of the casing string into
which is it to seal and a plurality of external
grooves having pressure compensating material
therein, a liner within the sleeve and spaced
therefrom, pressure responsive means between
said sleeve and said liner, the pressure respon-
sive means coacting with the sleeve to force the
sleeve outward into tight sealing engagement
with the interior of the casing and means for
supplying a pressure fluid to the pressure
responsive means.

An object of the present invention is to
provide an improved downhole tubing packer which
provides a metal-to-metal seal against the
interior of the casing.

Another object is to provide an improved
tubing packer which provides both sealing and

gripping engagement with the casing.
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Brief Description of the Drawings

These and other objects and advantages of
the present invention are hereinafter set forth
and explained with reference to the drawings
wherein:

- FIGURE 1 is a partial sectional view of the
improved packer positioned within a well bore at
the level at which it is to be set against the
interior of the casing.

FIGURE 2 is a partial sectional view of the
improved packer set into sealing engagement with
the interior of the casing.

FIGURE 3 is an enlarged detail sectional
view of two of the grooves and the land between
the groove and showing its engagement with the

interior of the casing.

Description of the Preferred Embodiment

As shown in FIGURE 1, improved sealing
packer 10 of the present invention is shown
positioned within well string 12 at the level at
which it is to be set. Sealing packer 10 is run
into the well on tubing string 14 which threads
into upward facing flange 15 of sleeve 16.
Sleeve 16 includes internal annular recess 18
and liner 20 is positioned between upper down-
wardly facing inner shoulder 22 in the interior
of flange 15 and lower upwardly facing shoulder
24 on the closure ring 26 which is threaded into
the lower end of sleeve 16. Tubing string 28
below sealing packer 10 is threaded into the
interior of closure ring 26. Annular space 30
is formed between the exterior of liner 20 and
the interior of sleeve 16 below shoulder 32 at
the upper end of recess 18 and the upper surface
of closure ring 26. Port 34 extending through
the lower portion of liner 20 to provide commu-

nication into the lower portion of annular space
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30. Annular piston 36 is positioned within
annular space 30 and includes inner and outer
seals 38 and 40 for sealing against the interior
of the lower portion of sleeve 16 and against
the exterior of liner 20. The upper end of
liner 20 is sealed to flange 15 by O ring 21 and
the lower end is sealed to closure ring 26 by O
ring 23.

The exterior surface of sleeve 16 includes
a plurality of grooves 42 which are at least
partially filled with pressure compensating
material 43, such as microspheres in an epoxy
matrix or in syntatic form. Lands 44 between
grooves 42 are best seen in FIGURE 3 wherein it
is shown that lands 44 have a pair of shallow
grooves 46 which provide upper annular sharp
peak 48, lower annular sharp peak 50 and inter-
mediate annular peak 52. The inner surface of
sleeve 16 includes multiple inner camming
surfaces 54 in the area of sleeve 16 within the
area of grooves 42 on the exterior of sleeve 16.
Surface 56 immediately above closure ring 26 is
smooth to allow sealing of outer seal 40. Ports
58 extend through sleeve 16 at a level above the
highest 1level of seal 40 and is provided to
communicate with groove 60 in the lower outer
surface of piston 36 to provide for pressure
equalization which is needed responsive to the
movement of piston 36 to ensure that its move-
ment is not impeded by a pressure lock. Piston
36 includes external multiple outer camming
surfaces 62 which mate with camming surfaces 54
on the interior of sleeve 16. _

Setting of sealing packer 10 is accom-
plished by pressuring tubing string 14 so that
fluid under pressure flows through ports 34 and
into annular space 30 below piston 36. The

pressure under piston 36 forces it upwardly
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causing camming surfaces 54 and 62 to coact
forcing sleeve 16 outward into tight gripping
and sealing engagement with the interior of well
string 12 to create a positive metal-to-metal
seal and also an anchoring of sealing packer 10
to well string 12. The engagement of sleeve 16
with the interior of well string 12 is clearly
shown in FIGURE 3. As can be seen from the
drawing, sharp peaks 48, 50 and 52 of lands 44
actually deform the interior surface of well
string 12 by digging therein as shown in the
drawing.

With sealing packer 10 set as described
above, the relieving of pressure supplied to
annular space 30 does not cause the downward
movement of piston 36 since it has moved suffi-
ciently far so that its outer cylindrical
surfaces 64 are engaged by inner cylindrical
surfaces 66 of sleeve 16 so that there no
tapered surfaces in the camming surfaces in
engagement between piston 36 and sleeve 16 which
might cause any reversing forces on piston 36.
Thus, improved sealing packer 10 is set into
tight gripping and sealing metal-to-metal
engagement with the wall of well string 12

within which it is positioned.
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The claims defining the invention are as
follows:

1. A downhole tubing packer comprising a
sleeve having an internal recess, a plurality of
external annular grooves, a plurality of lands
between said external annular grooves and
internal multiple camming surfaces, means
closing said internal recess to provide an
annular space within said sleeve, a piston
movably positioned within said annular space,
said piston having external multiple camming
surfaces coacting with said internal multiple
camming surfaces of said sleeve, and means for
delivering fluid under pressure to one end of
said annular space for movement of said piston
therein, movement of said piston responsive to
fluid pressure forcing said sleeve outward into
tight sealing and gripping engagement with the
interior surface of a string against which it
is to seal with the lands between the sleeve
grooves digging into such interior surface.

2. A tubing packer according to claim 1
including a pressure compensating material at
least partly filling said sleeve grooves.

3. A tubing packer according to claim 2
wherein said pressure compensating material
being microspheres in a suitable matrix.

4. A tubing packer according to claim 3
wherein said matrix is an epoxy.

5. A tubing packer according to claim 3
wherein said matrix is a syntg&%%ﬂgpggéw$M$

6. A tubing packer according tol( \ Yo 5,
wherein the lands between said sleeve grooves
include sharp projections to dig into the
interior surface. dores Vi b,

7. A tubing packer according tOQWﬂoAQOQL
wherein the exterior surface of the lands

between said sleeve grooves include an shallow
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upper annular groove and a lower shallow annular
groove. oy one of

8. A tubing packer according toLclaimsl4o7
including a string connected to the upper end of
said sleeve, and a port extending from the
interior of the means closing said recess into
said annular space, and said means supplying
fluid pressure is through said string and said
port. oy one of
9. A tubing packer according to [claimsldo¢
wherein said camming surfaces on said sleeve and
said piston include the cam surfaces which taper
with respect to the axes of said sleeve and
piston and are alternated with inner and outer
cylindrical surfaces.

10. A tubing hanger comprising an outer
sleeve having a plurality of external annular
grooves, multiple internal camming surfaces and
an axially extending internal recess, a liner
positioned within said sleeve, means coacting
with said sleeve and said liner forming an
annular space within said liner, a piston
movably positioned within said annular space and
having external multiple camming surfaces to
coact with the sleeve camming surfaces, and
means for delivering fluid under pressure to
said annular space to move said piston axially
therein, axial movement of said piston camming
said sleeve outwardly with sufficient force to
create a positive gripping and sealing engage-
ment with a surface surrounding the exterior of

said sleeve.

1L, A well packer comprising an oute

sleeve having external means for
gripping and sealing e ment with a surround-

ing surface

g

pressure responsive means for

said outer sleeve outwardly with
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11. A tubing packer according to claim 1 substantially as
herein described with reference to the accompanying drawings.
12. A tubing packer according to claim 1 substantially as
herein described with reference to the accompanying drawings.
13. A tubing hanger according to claim 10 substantially as
herein described with reference to the accompanying drawings.

DATED: 15 November, 1990.

PHILLIPS ORMONDE & FITZPATRICK
ATTORNEYS FOR: -

CAMERON IRON WORKS USA, INC. ‘0 - . L
’ LI Qg,t,}f{ﬁ# 2
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