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We,    VETCO       OFFSHORE  elastomeric cylinder is subjected to com-
INDUSTRIES INC., a corporation organised  pression only, inasmuch as torque
or twist- and existing under the laws of the state of  ing action is not
imposed thereon. The California, United States of America, of  hanger body
can be locked in place before 5 250  West  Stanley  Avenue,  Ventura, the
circulating and cementing operations 50 California,  93001,  United  States
of  commence, so that assurance is had that America, do hereby declare the
invention  the hanger cannot be pumped from  its for which we pray that a
patent may be  companion seat. The sealing effectiveness granted to us, and
the method by which it  can be tested before the running tool and 10 is to
be performed, to be particularly de-  running string are elevated from the
hole, 55 scribed  in  and  by  the  the  following  so that additional
pack-off force can be statement:-                             applied, and
if the seal is still leaking, the This invention relates to packing as-
running tool and running string can be re- semblies, particularly to such
assemblies  moved  and  a  suitable  retrieving  tool 15 for use in oil and
gas wells.           lowered for the purpose of retrieving the 60 In the
drilling of oil and gas wells at an  packing structure and then lowering a
underwater site, different casing strings are  proper packing structure
into place so that hung to protect strata that have been dril- a proper
seal can be effected. The actua- led through from the pressures and fluids
tion of the packing structure to effect its 20 which may be required or
encountered at seal between the hanger body and the pre- 65 greater depths.
In many cases, a special viously installed hanger body therearound housing
is provided at or near the ocean  can occur simultaneously with the release
bottom to support and seal off a casing  of the running string. string
cemented in the well bore.         Such energizable elastomeric packings or
25  An example of casing hanger apparatus  seals are generally assembled
with a sup- 70 adapted to be lowered through a conductor  port ring, for
example, by the use of bolts pipe to the ocean floor and landed in a
extending through the elastomeric body or housing fixed at the bottom of
the water is  by other assembly methods which enable shown and described in
United States  the packing ring or seal to be replaced. In 30 Patent No.
3,492,026.                   those prior structures, however, there is the
75 Such casing hanger apparatus and other  inherent annular gap, both at
the inside known casing hanger apparatus use re- and outside periphery of
the seal, between silient elastomeric seal devices to pack off the opposed
cylindrical body walls and the the annular clearance between the under-
opposed end rings or the shoulders which 35 water well head housing and the
respective  are axially moved one toward the other to 80 casing hangers
which are landed in the  deform the packing ring. The elastomeric housing.
Such elastomeric seals have in-  material may flow or extrude into such an
cluded O-ring or side ring seals and de-  annular gap and the sealing
effectiveness formable or energizable elastomeric seals  may be impaired or
diminished. 40 which are cylinders adapted to be axially    The present
invention is a seal assembly 85 compressed to cause lateral or radial de-
comprising a vertical outer body member formation of the elastomeric
material into  having an internal cylindrical sealing sur- engagement with
opposed cylindrical walls.  face, a vertical inner body member within In
effecting the pack-off with such en-  said outer body member and having an
ex- 45 ergizable seals, the packing element or  ternal cylindrical seating
surface, said inner 90    2                                       1 379134
2 member being radially spaced from  said  rings including inner and outer
lip seals ex- outer member to define an annular space  tending
circumferentially around the inner 



between said sealing surfaces, one of said  and outer surfaces of said
packing sleeve, body members having an abutment, sup-  said inner and outer
lip seals of said rings 5 porting means on said inner member and
confronting each other, said packing sleeve 70 movable longitudinally
toward said abut-  and inner and outer lip seals of both rings ment, a
packing assembly carried by said  being dimensioned initially to move
freely supporting means, said packing assembly  downwardly within said
annular space for comprising a packing sleeve of elastomeric  disposition
between said sealing surfaces, 10 material, an upper one-piece metallic
ring  and means for moving  said  supporting 75 carried by said supporting
means, means  means  and  packing  assembly  carried securing said ring
directly to the upper end  thereby downwardly toward said abutment portion
of said packing sleeve, a lower  to engage said lower ring with said abut-
one-piece metallic ring, means securing said  ment and then shift said
upper ring toward 15 lower ring directly to the lower end portion  said
lower ring to shorten and compress 80 of said packing sleeve, said lower
ring  said packing sleeve therebetween and ex- being supported wholly by
said packing  pand said sleeve into sealing engagement sleeve, each of said
rings including inner  with said internal and external surface and and
outer  lip  seals  extending  cir-  to cause said packing sleeve to expand
20 cumferentially around the inner end outer  said inner and outer lip
seals of both rings 85 surfaces of said packing sleeve, said inner  into
bridging  and  metallic sealing  en- and outer lip seals of said rings
confronting  gagement with said external and internal each other, said
packing sleeve and inner  surfaces, respectively. and outer lip seals of
both rings being ad-    An embodiment of the present invention 25 apted to
be disposed in said annular space  will now be described, by way of
example, 90 between said sealing surfaces, and means  with reference to the
accompanying draw- for moving said supporting means and  ings, in which: -
packing  assembly carried  thereby  longi-   Fig. 1 is a combined side
elevation view tudinally toward said abutment to engage  and longitudinal
section of a casing hanger 30 said lower ring with said abutment and  and
associated apparatus installed in and 95 then shift said upper ring toward
said  in connection with a well bore underlying a lower ring to shorten and
compress said  body of water; packing sleeve therebetween and expand
Fig. 2 is a fragmentary vertical section said sleeve into sealing
engagement with  through the casing hanger apparatus, with 35 said internal
and external surfaces and to  parts broken away, with the packing en- 100
cause said packing sleeve to expand said  ergized to a sealing condition;
inner and outer lip seals of both rings into    Fig. 3 is an enlarged
fragmentary vertical bridging and metallic sealing engagement  section,
showing the packing in a normal, with said external and internal surfaces,
re-  non-sealing condition; and 40 spectively.
Fig. 4 is a view corresponding to Fig. 3, 105 The present invention is also
well bore  but showing the packing in packed-off con- casing apparatus
including a vertically dis-  dition. posed outer body having an internal
cylin-    A typical installation of apparatus em- drical sealing surface, a
vertically disposed  bodying the invention is illustrated some- 45 inner
body supported by said outer body  what diagrammatically in Fig. 1, in con-
110 and having an external cylindrical surface  nection with a well bore A
underlying an opposed to and latterally spaced from said  ocean or other
body of water and ex- internal surface to form an annular space  tending
downwardly from the ocean floor therebetween, one of said bodies having an
F. A suitable base structure B is supported 50 abutment below  its sealing
surface, sup-  on the ocean floor and carries an outer 115 porting means on
said inner body member  casing C of relatively large diameter sus- movable
downwardly toward  said abut-  pended from a casing hanger body D re- ment,
a packing assembly secured to said  sting upon an outer seat E on the base
supporting  means  and  movable  down-  and locked thereto by a suitable
lock ring 55 wardly into said annular space, said pack-  G. Disposed within
the outer casing is an 120 ing assembly comprising a packing sleeve
intermediate string of casing H extending of elastomeric material, an upper
one-piece  down into the well bore and suspended metallic ring carried by
said supporting  from  a suitable casing hanger body J re- means, means
securing said ring directly to  sting upon a companion tapered seat K in 60
the upper end portion of said packing  the outer body and suitably locked
thereto 125 sleeve, a lower one-piece metallic ring,  by a lock ring M. One
of a stack of blow- means securing said lower ring directly to  out
preventers N are connected by means the lower end portion of said packing
of a suitable connector P, such as the hy- sleeve, said lower ring being
supported  draulic  connector illustrated  in  United 



65 wholly by said packing sleeve, each of said  States Patent No.
3,321,217, to the body D, 130    3                                       1
379 134                                       3 the blowout preventer, in
turn, being con-  body J and in radially spaced relation nected by a
suitable hydraulic or other  therewith, when the hanger body comes to
connector R to a flexible joint S made of  rest upon its companion seat, to
provide sections secured to a marine conductor  an annular passage 34.
Above this seal 5 pipe T extending to the drilling rig, which  surface 33,
the hanger body has a reduced 70 may be located on a drilling platform or
external diameter portion 35 provided with on a floating vessel or
structure. An inner  a right-hand thread 36 to which is adjust- string of
casing Y is disclosed in Fig. 1 as  ably and threadedly secured a packer
ac- having been run into the body J on a cas-  tuating sleeve 37 having an
internal thread 10 ing hanger W  which is locked in packed-  38 meshing
with the right-hand thread 36. 75 off condition in the intermediate hanger
This packer actuating sleeve supports and body J, and it is in connection
with the  will also exert an axial force against a provision of a seal
between the casing  pack-off assembly 39 so as to shorten the hanger
apparatus W  for this inner casing  latter and compress it between the
opposed 15 and the casing hanger body J that the pre-  sealing surfaces 19,
33, in accordance with 80 sent invention is disclosed.              the
invention, as described hereinbelow. The intermediate hanger body J has a
The actuator sleeve 37 is connected to a lower downwardly tapering seat or
shoul-  seat protector 40 thereabove, which has a der 15 above which is
located an internal reduced diameter portion 41 piloted within 20
circumferential ring groove 16 containing a  the sleeve. The seat protector
has a plural- 85 split inherently contractable lock ring 17  ity of
circumferentially spaced radial tor- having an upper, inner beveled surface
18.  que pins 42 extending into inverted T- Above the lock ring groove is
an internal  shaped slots 43 in the sleeve 37. The seat seal surface 19 of
cylindrical form, and  protector carries an external seal ring 44 at 25
above this seal surface is an enlarged in-  its upper portion which is
adapted to seal 90 ternal bore 20 which terminates at another  against the
internal cylindrical surface 26 internal cylindrical surface 21 which may
of the surrounding hanger body J and this be of the same diameter as the
seal surface  seat protector is adapted to be connected 19. Another
internal circumferential groove  to a torque tube or sleeve forming part of
30 22 opens inwardly in the cylindrical surface  the running and actuating
tool (not shown 95 21 and contains a split inherently con-  herein, but
shown and described in the tractable lock ring 23 having an upper
aforementioned Patent No. 3,492,026) by inner beveled surface 24 for
locking in  means of a plurality of circumferentially place  a
subsequently  run  device  (not  spaced couplings or J-slots 47 in the seat
35 shown)  such  as  a  production  tubing  protector 40. The vertical legs
48 of the J- 100 hanger. Above the cylindrical surface 21,  slots open
upwardly through an upwardly the outer hanger body has another en-  facing
shoulder 49 of the seat protector. larged bore 25, and above this enlarged
When the hanger apparatus W  and the bore, the body J has another internal
cylin-  casing Y suspended therefrom is connected 40 drical surface 26
above which is provided  to a running tool and lowered through the 105 a
suitable internal thread 27 in the hanger  marine conductor pipe T and the
equip- body J by which the hanger is run into  ment connected therebelow to
the position position on a running tool, as is well  illustrated in Fig. 3
in which the hanger known.                                    body 28 rests
upon its seat 15 and the lock 45  The casing hanger apparatus W includes
ring 17 has contracted over the upwardly 110 a body 28 having a lower
hanger thread 29  facing shoulder 32, a by-pass circulating connected to
the casing Y suspended there-  passage exists between the hanger appar-
below. This body has a downwardly facing  atus W and the surrounding hanger
body J tapered seat 30 adapted to engage the up-  including the annular
space 34. As shown, 50 wardly facing seat 15 in the surrounding  this
by-pass communicates with the an- 115 hanger body J. Above the seat 30 is a
re-  nulus 62 in the well bore surrounding the duced external diameter
portion 31 provid-  suspended casing Y and includes a plural- ing an
upwardly facing shoulder 32 en-  ity of circumferentially spaced
longitudinal gageable with the lower end of the lock  fluid passages 63
extending through the 55 ring 17 when the hanger body is moved  hanger body
to the annular passage 34 be- 120 past the lock ring, during which time the
tween the opposed seal surfaces 19, 33. latter is expanded outwardly within
its in-  Fluid can then pass upwardly through the 



ternal groove 16, then contracting partially  annular space 64 between the
pack-off as- inwardly and across the shoulder 32 so as  sembly and the
enlarged bore 20 of the ex- 60 to lock the hanger body 28 in place by
ternal casing hanger, and thence inwardly 125 preventing its upward
movement.           through a plurality of fluid by-pass holes Above the
clock shoulder 32 is a reduced  65 formed through the upper portion of
diameter external, cylindrical seal surface  the actuator sleeve 37 to the
interior of the 33 which is disposed opposiet the internal  latter and,
thence, to the surface rig, all as 65 seal surface 19 of the surrounding
hanger  more particularly shown and described in 130    4
1379134                                       4 the aforementioned Patent
No. 3,492,026.   projecting  downwardly  and  divergently The packer
assembly 39 includes an  from marginal flanges 88 and 89 at the re- upper
or support ring 71 secured to the  spective outer and inner peripheries of
the lower portion of the threaded packing ac-  support ring 71 which define
the undercut 5 tuator sleeve 37 by means of a swivel. groove 82. These lips
86 and 87 engage 70 Such swivel includes a split retainer ring 72
complemental, upwardly convergent side mounted in an external groove 73 in
the  walls of the packing ring 79 and are nor- nut or sleeve 37 and an
internal groove 74  mally spaced inwardly to clear the opposed in the
support ring 71. A thrust bearing 75  cylindrical seal surface 19 and 33
when the 10 is provided between the actuator sleeve 37  packing ring 79 is
moved downwardly, as 75 and the support ring 71 so that the sleeve  will
be  hereinafter  described.  Cor- can be rotated without rotating the ring
71.  respondingly, at the lower end of the pack- As shown, the thrust
bearing includes an  ing ring 79, the abutment ring 80 has op- upper,
conical surface 76 on the threaded  posed annular lips 90 and 91 projecting
15 sleeve 37 and a lower complemental ridge  upwardly and divergently from
marginal 80 77 on the upper end of the ring 71, a Te-  flanges 92 and 93 at
the respective outer flon (Teflon is a Registered Trade Mark)  and inner
peripheries of the abutment ring bushing or bearing 78 being disposed be-
80 which define the under groove 84. tween the surface 76 and the ridge 77
to  These lips 90 and 91 engage downwardly 20 allow the sleeve 37 to rotate
without rotat-  convergent side walls of the packing ring 85 ing the upper
support ring 71.          79 and are, like the lips 86 and 87, nor- The
lower end of the support ring 71  mally spaced inwardly to clear the
opposed engages and supports the upper end of a  sealing walls 19 and 33
when the packing cylindrical, resiliently deformable packing  ring 79 is
moved downwardly. 25 ring 79 made of an elastomeric material,   The rings
71 and 80 may be composed 90 such as rubber or rubber-like compound, of
malleable metallic material or of re- the lower end of this packing ring 79
en-  silient or spring steel adapted to be de- gaging and supporting a
lower, abutment  formed outwardly into circumferential seal- ring 80 which
is adapted to engage an up-  ing contact with the sealing walls 19 and 30
wardly facing shoulder 81 on the hanger  33, as seen in Fig. 4, when the
packing 95 body 28 below its seal surface 33, when  ring or sleeve 79 is
radially deformed by the actuator sleeve or nut 37 is threaded  axial
compression. Compression  of the downwardly from the position of Fig. 3 to
packing ring 79 and radial deformation of the position of Fig. 4, to set
the seal in a  the latter, as well as radial deformation of 35 packed-off
condition.                   the lips 86, 87 and 90, 91 is accomplished 100
Referring to Figs. 3 and 4, it will be best  by movement of the actuator
sleeve or nut seen that the upper ring or support ring 71  37 axially from
the position shown in Fig. is provided with a downwardly opening, 3 to the
position shown in Fig. 4. To shift undercut or dovetailed groove 82 in
which  the actuator sleeve 37 downwardly, it is 40 the elastomeric packing
79 has a com-  rotated by a running tool (not shown) which 105 plemental
end flange interfitting to retain  engages in the J slots 47 of the seat
protec- the ring 71 and the packing 79 assembled.  tor 47, so that the
threads 36 and 38 on The elastomeric ring may be molded into  the actuator
sleeve and on the hanger body the supporting ring 71 or they may be pres-
28, respectively, cause the actuator sleeve 45 sed together, but in either
case, the pack- to move in a sealing direction, the support 110 ing ring 79
is supported on the actuator  ring 71 remaining non-rotative due to the
sleeve or nut 37 by the support ring 71.  swivel connection provided by the
ring 72. Correspondingly, the lower or abutment    When the packing sleeve
79 is moved ring 80 has an upwardly facing, undercut  downwardly to the
position that the abut- 50 or dovetailed groove 84 receiving a com-  ment
ring 80 seats on the shoulder 81, pro- 115 



plemental lower flange 85 on the packing  gressive further downward
movement of sleeve 79. Thus, the upper and lower rings  the  actuator
sleeve causes axial com- 71 and 80 and the packing ring 79 are  pression of
the elastomeric packing sleeve mechanically held in assembly without the
79 with resultant radial or lateral ex- 55 usual fasteners, and the swivel
lock ring 72  pansion in both directions thereby forcing 120 enables the
unitized packing assembly to  the lips 86, 87 and 90, 91 into initial per-
be easily installed on the actuator nut 37.   ipheral engagement with the
sealing surface Means are provided  for effecting  a  19 and 33. Such
engagement of the metal- metal-to-metal seal between the packing  lic lips
with the sealing surfaces provides 60 means 39 and the hanger bodies J and
28.  barriers bridging the spaces or gaps be- 125 In the illustrated
embodiment, such means  tween the end rings 71 and 80 and the are
incorporated in the respective end rings  sealing walls 19 and 33 so as to
prevent the 71 and 80. More particularly, as best seen  elastomeric
material of the packing ring 79 in Figs. 3 and 4, the upper support ring
from extruding through or into such spaces 65 71 has opposed annular lips
86 and 87  or gaps. Further compression  of the 130    5
1 379 134                                       5 elastomeric ring 79
deforms it into right re-  undercut groove in said upper ring re- silient
sealing engagement with the sealing  ceiving said upper end portion of said
walls 19 and 33 and also firmly forces the  packing sleeve, and said means
securing metal lips 86, 87 and 90, 91 into tight  said lower ring to said
packing sleeve com- 5 metal-to-metal sealing and gap bridging en-  prises
an undercut groove in said lower 70 gagement with the sealing surfaces 19
and  ring receiving said lower end portion of 33.
said packing sleeve. The  seal means  thus  is compound,    3. An assembly
as claimed in claim  1, consisting of both metal-to-metal lip seals  in
which said means securing said upper 10 facing in opposite directions and
an in-  ring to said packing sleeve comprises a 75 termediate  resilient
elastomeric  seal  dovetailed groove in said upper ring re- provided  by
the packing ring, the de-  ceiving  a  complemental flange  of said
formation of which serves to hold the lips  upper end portion of said
packing sleeve, seals in sealing engagement with the sealing  and said
means securing said lower ring to 15 surfaces of the casing hanger
apparatus.    said packing sleeve comprises a dovetailed 80 groove in said
lower ring receiving a com- WHAT WE CLAIM IS:-
plemental flange of said lower end portion 1. A  seal assembly comprising a
ver-  of said packing sleeve. tical outer body member havig an internal
4. Well bore casing apparatus including 20 cylindrical sealing surface, a
vertical inner  a vertically disposed outer body having an 85 body member
within said outer body mem-  internal cylindrical sealing surface, a ver-
ber and having an external cylindrical seal-  tically disposed inner body
supported by ing surface, said inner member being radi-  said outer body
and having an external ally spaced from said outer member to de-
cylindrical surface opposed to and laterally 25 fine an annular space
between said sealing  spaced from said internal surface to form 90
surfaces, one of said body members having  an annular space therebetween,
one of said an abutment, supporting means on said  bodies having an
abutment below its seal- inner member and movable longitudinally  ing
surface, supporting means on said inner toward said abutment, a packing
assembly  body member movable downwardly toward 30 carried by said
supporting means, said  said abutment, a packing assembly secured 95
packing  assembly comprising a packing  to  said supporting  means and
movable sleeve of elastomeric material, an upper  downwardly into said
annular space, said one-piece metallic ring carried by said sup-  packing
assembly  comprising a packing porting means, means securing said ring
sleeve of elastomeric material, an upper 35 directly to the upper end
portion of said  one-piece metallic ring carried by said sup- 100 packing
sleeve, a lower one-piece metallic  porting means, means securing said ring
ring, means  securing  said  lower  ring  directly to the upper end portion
of said directly to the lower end portion of said  packing sleeve, a lower
one-piece metallic packing sleeve, said lower ring benig sup-  ring, means
securing  said  lower ring 40 ported wholly by said packing sleeve, each
directly to the lower end portion of said 105 of said rings including inner
and outer lip  packing sleeve, said lower ring being sup- seals extending
circumferentially  around  ported wholly by said packing sleeve, each the
inner and outer surfaces of said pack-  of said rings including inner and
outer lip 



ing sleeve, said inner and outer lip seals of  seals extending
circumferentially  around 45 said rings confronting each other, said the
inner and outer surfaces of said pack- 110 packing sleeve and inner and
outer lip  ing sleeve, said inner and outer lip seals of seals of both
rings being adapted to be dis-  said rings confronting each  other, said
posed in said annular space between said  packing sleeve and inner and
outer lip sealing surfaces, and means for moving  seals of both rings being
dimensioned in- 50 said supporting means and packing as-  itially to move
freely downwardly within 115 sembly  carried  thereby   longitudinally
said annular space for disposition between toward said abutment to engage
said lower  said sealing surfaces, and means for mov- ring with said
abutment and then shift said  ing said supporting means and packing as-
upper ring toward said lower ring to shor-  sembly carried thereby
downwardly toward 55 ten  and  compress said  packing  sleeve  said
abutment to engage said lower ring 120 therebetween and expand said sleeve
into  with said abutment and then shift said sealing engagement with said
internal and  upper ring toward said lower ring to shor- external surfaces
and to cause said packing  ten  and  compress said  packing  sleeve sleeve
to expand said inner and outer lip  therebetween and expand said sleeve
into 60 seals of both rings into bridging and metal-  sealing engagement
with said internal and 125 lic sealing engagement with said external
external surface and to cause said packing and internal surfaces,
respectively.      sleeve to expand said inner and outer lip 2. An assembly
as claimed in claim  1,  seals of both rings into bridging and metal- in
which said means securing said upper  lic sealing engagement with said
external 65 ring to said packing sleeve comprises an  and internal
surfaces, respectively.     130    5                                      1
379 134                                      5 elastomeric ring 79 deforms
it into right re-  undercut groove in said upper ring re- silient sealing
engagement with the sealing  ceiving said upper end portion of said walls
19 and 33 and also firmly forces the  packing sleeve, and said means
securing metal lips 86, 87 and 90, 91 into tight  said lower ring to said
packing sleeve com- 5 metal-to-metal sealing and gap bridging en-  prises
an undercut groove in said lower 70 gagement with the sealing surfaces 19
and  ring receiving said lower end portion of 33.
said packing sleeve. The  seal means thus is compound,   3. An assembly as
claimed in claim 1, consisting of both metal-to-metal lip seals  in which
said means securing said upper 10 facing in opposite directions and an in-
ring to said packing sleeve comprises a 75 termediate  resilient
elastomeric  seal dovetailed groove in said upper ring re- provided by the
packing ring, the de-  ceiving a complemental flange of said formation of
which serves to hold the lips  upper end portion of said packing sleeve,
seals in sealing engagement with the sealing  and said means securing said
lower ring to 15 surfaces of the casing hanger apparatus.    said packing
sleeve comprises a dovetailed 80 groove in said lower ring receiving a com-
WHAT WE CLAIM IS:-                     plemental flange of said lower end
portion 1. A  seal assembly comprising a ver-  of said packing sleeve.
tical outer body member havig an internal   4. Well bore casing apparatus
including 20 cylindrical sealing surface, a vertical inner  a vertically
disposed outer body having an 85 body member within said outer body mem-
internal cylindrical sealing surface, a ver- ber and having an external
cylindrical seal-  tically disposed inner body supported by ing surface,
said inner member being radi-  said outer body and having an external ally
spaced from said outer member to de-  cylindrical surface opposed to and
laterally 25 fine an annular space between said sealing  spaced from said
internal surface to form 90 surfaces, one of said body members having  an
annular space therebetween, one of said an abutment, supporting means on
said  bodies having an abutment below its seal- inner member and movable
longitudinally  ing surface, supporting means on said inner toward said
abutment, a packing assembly  body member movable downwardly toward 30
carried by said supporting means, said  said abutment, a packing assembly
secured 95 packing assembly comprising a packing  to  said supporting means
and movable sleeve of elastomeric material, an upper  downwardly into said
annular space, said one-piece metallic ring carried by said sup-  packing
assembly comprising a packing porting means, means securing said ring
sleeve of elastomeric material, an upper 35 directly to the upper end
portion of said  one-piece metallic ring carried by said sup- 100 packing
sleeve, a lower one-piece metallic  porting means, means securing said ring



ring, means  securing  said  lower ring  directly to the upper end portion
of said directly to the lower end portion of said  packing sleeve, a lower
one-piece metallic packing sleeve, said lower ring benig sup-  ring, means
securing  said  lower ring 40 ported wholly by said packing sleeve, each
directly to the lower end portion of said 105 of said rings including inner
and outer lip  packing sleeve, said lower ring being sup- seals extending
circumferentially  around  ported wholly by said packing sleeve, each the
inner and outer surfaces of said pack-  of said rings including inner and
outer lip ing sleeve, said inner and outer lip seals of  seals extending
circumferentially  around 45 said rings confronting  each other, said  the
inner and outer surfaces of said pack- 110 packing sleeve and inner and
outer lip  ing sleeve, said inner and outer lip seals of seals of both
rings being adapted to be dis-  said rings confronting each  other, said
posed in said annular space between said  packing sleeve and inner and
outer lip sealing surfaces, and means for moving  seals of both rings being
dimensioned in- 50 said supporting means and packing as-  itially to move
freely downwardly within 115 sembly  carried  thereby  longitudinally  said
annular space for disposition between toward said abutment to engage said
lower  said sealing surfaces, and means for mov- ring with said abutment
and then shift said  ing said supporting means and packing as- upper ring
toward said lower ring to shor-  sembly carried thereby downwardly toward
55 ten  and  compress said  packing  sleeve  said abutment to engage said
lower ring 120 therebetween and expand said sleeve into  with said abutment
and then shift said sealing engagement with said internal and  upper ring
toward said lower ring to shor- external surfaces and to cause said packing
ten  and  compress said  packing  sleeve sleeve to expand said inner and
outer lip  therebetween and expand said sleeve into 60 seals of both rings
into bridging and metal-  sealing engagement with said internal and 125 lic
sealing engagement with said external  external surface and to cause said
packing and internal surfaces, respectively.     sleeve to expand said
inner and outer lip 2. An assembly as claimed in claim 1, seals of both
rings into bridging and metal- in which said means securing said upper  lic
sealing engagement with said external 65 ring to said packing sleeve
comprises an  and internal surfaces, respectively.   130    6
1 379 134                                        6 5. Apparatus as claimed
in claim 4, in  plemental flange of said lower end portion which said means
securing said upper ring  of said packing sleeve.                 20 to
said packing sleeve comprises an under-    7. A  seal assembly
substantially  as cut groove in said upper ring receiving said
hereinbefore described with reference to 5 upper end portion of said
packing sleeve, and as shown in the accompanying draw- and said means
securing said lower ring to  ings. said packing sleeve comprises an
undercut    8. Well bore  casing  apparatus  sub- 25 groove in said lower
ring receiving said  stantially as hereinbefore described with lower end
portion of said packing sleeve.   reference to and as shown in the accom-
10   6. Apparatus as claimed in claim 4, in  panying drawings. which said
means securing said upper ring to  said  packing  sleeve  comprises  a
For the Applicant dovetailed groove in said upper ring re- ceiving  a
complemental flange of said            GRAHAM WATT & CO., 15 upper end
portion of said packing sleeve,         Chartered Patent Agents, and said
means securing said lower ring to           3/4 South Square, said packing
sleeve comprises a dovetailed               Grays Inn, groove in said lower
ring receiving a com-            London, W.C.1. Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1974.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


