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into sealing engagement with the 1000 Silber Road, Houston, Texas, U.S.A. a
seal assembly body and the bore. corporation organized under the laws of
the    Thus, the seal ring is carried within a  50 State of Texas, do
hereby declare the inven-  recess above an upwardly facing shoulder 5 tion,
for which we pray that a patent may  extending inwardly from the outer side
of the be granted to us, and the method by which  assembly body, and
beneath a downwardly it is to be performed, to be particularly des-  facng
shoulder on the lower end of a sleeve cribed in and by the following
statement:-   connected to the assembly body for down- 55 This invention
relates to apparatus of the  ward movement with respect to it.  The 10 type
in which an inner member is to be  sleeve is caused to move downwardly by a
sealed with respect to an outer member of a  force transmitted to it by
parts on the tool well; and, more particularly, to improve-  on which the
seal assembly is lowered, and, ments in apparatus of this type in which the
when so moved, squeezes the seal ring be- 60 inner member is to be lowered
into and then  tween the shoulders to the extent necessary 15 sealed with
respect to a bore in the outer  to expand it outwardly into sealing engage-
member by means of a seal ring carried  ment with the well bore with a
pressure about the inner member. In one of its as-  adequate to contain the
well pressure to be pects, it relates to well apparatus having a  held
across the seal assembly. As shown  65 mechanism for releasing
telescopically ar-  in the aforementioned patent, the sleeve may 20 ranged
sleeves for relative vertical movement  be so lowered, and then held in
lowered which is especially useful in causing the seal  position, by means
of threads between it and ring to be sealed against the well bore.  the
seal assembly body which are caused to In a typical apparatus of this type,
such  make up by means of rotation transmitted  70 as that shown in U.S.
Patent No. 3,404,736, to the sleeve by the running tool. 25  a seal
assembly is lowered by a running tool   In order to maintain a seal between
the into a landed position on an underwater  seal assembly body and bore,
the seal ring causing hanger for sealing between the cas-  must be
compressed with sufficient force to ing hanger and the bore of the casing
head in  not only expand it outwardly aaginst the 75 which the hanger is
supported to close off  bore, but also raise the pressure within it 30
ports through the hanger after cement re-  above the pressure to be
contained in the turns have been circulated upwardly there-  bore-i.e., the
differential pressure across through. For this purpose, the body of the
the seal assembly. The force necessary to seal assembly carries a seal ring
thereabout  compress the seal assembly to this extent 80 for sealably
engaging the well bore, and thus,  may be quite large, and in some cases,
larger 35 in cooperation with additional seal means  than can be
transmitted to the seal assembly carried on the body for sealably engaging
sleeve through the pipe string from from the casing hanger, bridging the
annular space  which the running tool is suspended, especi- between them.
The outer side of the seal as-  ally when the seal assembly is lowered into
85 sembly body fits closely within the bore so  the bore of an offshore
wellhead a great dis- 40 that, in order to prevent the  seal ring from
tance below water level. engaging obstructions in the bore, the seal    An
object of this invention is to provide ring is carried in an unexpected
condition  apparatus of this type in which consider- with its outer
diameter spaced from the well  ably less force is required to move the seal
90 bore, as the seal assembly is lowered into  ring into sealing
engagement. 45 or raised from the bore. Then, when the    This and other
objects are accomplished assembly has been landed, the seal ring is  by
well apparatus which comprises, as in compressed to expand its inner and
outer  prior apparatus of this type, a wellhead or    2
1,491,283                                      2 other well member having a
vertical cylind-  face is fixed to the inner member, and the rical bore, an
inner member or body having  means providing a first of the shoulders is a
cylindrical surface thereabout which is  releasably connected to the inner
member 



disposable concentrically within the bore of  for vertical movement with
respect thereto. 5  the outer member, and a seal ring of elasto-  More
particularly, the first shoulder is meric material disposed about the
cylind-  formed on the lower end of an upper sleeve rical surface
intermediate  upwardly  and  disposed about the inner member or body
downwardly facing shoulders, and with its  for movement downwardly with
respect outer diameter close to but  aced from the  thereto, and the second
shoulder is formed 10  bore of the outer member. In accordance  on the
upper end of a lower sleeve which  75 with the illustrated embodiments of
the pre-  is releasably connected by shear pins to the sent invention,
however, the apparatus also  second cylindrical surface, so that when the
comprises means providing  another or  upper sleeve moves downwardly to
shift the second cylindrical surface about the inner  seal ring onto the
second cylindrical surface, 15  member which is of larger diameter than the
the ring bears against the lower sleeve to  80 first cylindrical surface,
together with means  shear the pins and release it to move down- connecting
the second cylindrical surface  wardly onto a shoulder about the outer sur-
providing means against vertical movement  face of the inner member at the
lower end with respect to the means providing each  of the second
cylindrical surface. 20  of the shoulders, whereby the shoulders are   In
another embodiment of the invention, 85 close to the ends of the s   ring
so as to  the means providing the first shoulder is protect the seal ring
against obstructions  fixed to the inner member, and the means within the
bore as the inner member is  providing the second cylindrical surface is
lowered therein. More particularly, the con-  vertically movable with
respect to the inner 25  necting means are releasabl to permit the  member.
More particularly, the first shoul- 90 both shoulder providing   eans to
move  der extends inwardly from the outer side of relatively vertically
with respect to  the  the inner-member at the lower end of the second
cylindrical surface p oviding means, first cylindrical surface, the second
cylind- so as to stretch the seal ring into a position  rical surface
providing means comprises an 30  in which its inner diameter is sealably
en-  expander sleeve which is connected to the  95 gaged about the second
cylindrical surface  inner member by means of shear pins, and and its outer
diameter is o twardly of the  the second shoulder is provided on the lower
outer edges of the shoulders for sealably  end of another sleeve which is
releasably engaging with the bore, and also locate the  connected about the
expander sleeve. When 35  shoulders in positions in which they are close
the expander sleeve is released to move 100 to the ends of the seal ring,
but sufficiently  downwardly over the inner member, the spaced apart from
one another that the seal-  lower end of the seal ring is caused to seat
ing engagement of the seal ring with the on the first shoulder, so that the
expander second cylindrical surface and the bore is  sleeve moves inside
the inner diameter of 40  pressure energized in response to pressure  the
seal ring to stretch it into its second 105 differentials thereacross.
position. At the same time, the other sleeve Consequently, the only force
required to  is released from the expander sleeve to per- shift the seal
ring into and  retain it in seal-  mit it to be moved  upwardly relatively
ing engagement with the inner and outer  thereto a distance limited by a
downwardly 45  members is that necessary o shift it from  facing shoulder
on the expander sleeve to 110 its first to its second positio -i.e., to
cause  locate the other sleeve in its position close it to slide over the
enlarged second cylind-  to the upper end of the stretched seal ring. rical
surface-because, when so shifted, the    In the illustrated embodiments of
the in- seal ring merely responds t well pressure,  vention, wherein the
inner member is a seal 50  regardless of its magnitude.  is force is, of
assembly body, the sleeve which is con- 115 course, only a fraction of  at
required to  nected to the inner member has parts there- compress the seal
ring of the above-described on engageable by parts on a running tool for
well apparatus into sealing engagement and  transmitting force to the
sleeve to cause it then maintain it in such engagement, especi- to be moved
downwardly with respect to the 55  cialy when such pressures are of large
mag-  body. In the event the seal ring does not 120 nitude, requiring that
the seal ring be com-  hold the required pressure, and it is desired
pressed with a proportional force. Further-  to lift the seal assembly from
the bore, the more, since the shoulders are close to its op-  running tool
need only be actuated to lift posite ends, when stretched over the second
the sleeve, and then reciprocated to cause 60  cylindrical surface, the
seal ring is prevented  the seal ring to slip off theenlarged second 125
from excessive vertical shift ng, in response  cylindrical surface and onto
the first such to pressure differential thereacross, which  surface, prior
to lifting from the bore. Since might otherwise cause it to wear
excessively.  the seal ring in the second embodiment of In one embodiment
of the invention, the  the invention is stretched to sealing position 65
means providing the second cylindrical sur-  by a downward movement of the
enlarged 130    



second cylindrical surface inside its inner     and thus urge the seal
rings against diameter, it will also be protected against    lower sleeve;
unintended expansion when the seal as-       FIG. 6 is a view similar to
FIG. 5, but sembly is lifted from the bore.             on further rotation
of the running tool to In the second embodiment of the inven-       er
lower the upper sleeve, release the  70 tion, the means for releasably
connecting the    wer sleeve, and lower the seal ring onto other sleeve to
the expander sleeve prefer-  the enlarged cylindrical surface for sealing
ably comprises a mechanism which include  against the bore of the casing
head; a groove about the inner member, oppo       FIG. 7 is an enlarged
partial sectional 10  sitely facing grooves about the outer an   view of
the seal assembly, prior to connec- 75 inner diameters of the expander
sleeve and    [err] with the running tool; other sleeve, respectively, and
a plurality   Fig. 8 is a vertical sectional view of part holes through the
expander sleeve whi       a seal assembly constructed in accordance connect
the groove about it with the groove    th the second mentioned embodiment
of about the inner member. A detent is radially  the invention, and as seen
along broken line  80 slidable in each hole, and a split ring   8-8 of FIG.
10, the seal ring being shown normally circumferentially contracted to
prior to being stretched into sealing engage- position in which it is
disposed partly in  ment with the bore; groove of each of the sleeves so as
to [err]    FIG. 9 is another sectional view of the 20  the detents
inwardly to a position in whic  seal assembly of FIG. 8, as seen along  85
their inner ends are within the groove [err]   broken line 9-9 of Fig. 10,
and also show- the body. Thus, when so contracted, [err]  ing the seal ring
prior to being stretched into split ring prevents relative vertical [err]
sealing engagement; between the sleeves, and retains the [err]    FIGS. 8A
and 9A are views similar to 25  in positions to be forced outwardly by
FIGS. 8 and 9, respectively, but showing  90 edge of the groove about
the seal ring stretched into sealing engage- sponse to relative vertical
sliding betwee   ment with the well bore; the body and expander sleeve, so
as to di   FIG. 10 is a horizontal sectional view of pose them  entirely
within said holes [err]  the seal assembly, as seen along broken line 30
thereby permit relative sliding between [err]   10-10 of FIG. 8;
95 body and the expander sleeve. This outward    FIG. 11 is an enlarged
isometric view of movement of the detents forces the [err] portion of the
outer side of the expander rings into a circumferentially expanded [err]
sleeve of the seal assembly; and tion in which it is disposed entirely
within [err]    FIG. 12 is an elargement of the encircled 35  groove about
the inner diameter of the [err]    portion of the vertical sectional view
of 100 sleeve, so as to permit the relative [err]  FIG. 9 indicated by
reference character 12 sliding between the expander sleeve [err]  of FIG.
9. other sleeve.                              With reference now to the
details of the In the drawings:                       above-described
drawings, the running tool, 40    FIG. 1 is an isometric view of a seal
which is indicated in its entirety by reference 105 sembly constructed in
accordance with  [err]   character 20, comprises an elongate body
first-mentioned embodiment of the [err]    21 having an enlarged head 22 at
its upper invention and supported from a running [err]   end and a packer
23 about its lower end. prior to being lowered into the bore of    As best
shown in FIG. 1, the first seal as- 45  casing head, each of the seal
assembly [err]   sembly embodiment, which is designated in 110 running tool
being broken away in part [err]    its entirety by reference character 25,
is dis- purposes of illustration;                 posed about the running
tool body beneath FIG. 2 is a partial vertical sectional [err]   the head
22 and supported therefrom  by of the seal assembly and running tool [err]
means of latch members 24 extending out- 50  lowering of the seal assembly
toward land    wardly beneath its lower end.         115 position on a
casing hanger disposed [err]    Running tool body 21 is suspended from the
casing head bore:                    a pipe string P, so that, as
previously des- FIG. 3 is a partial sectional view of   cribed, and as
shown in FIG. 2, it may lower lower end of the seal assembly and the [err]
the seal assembly thorugh the bore 26 of a 55 ing hanger upon' further
lowering of [err]   "casing head 27 for landing upon and con- 120 seal
assembly and running tool;          nection to a casing hanger 28 disposed
with- FIG. 4 is another partial sectional [err]   in the bore and
suspending a casing string similar to FIG. 3, but upon still [err]   (not
shown) therein. As also shown in FIG. lowering of the seal assembly into
conn  2, the casing head -is connected at its upper 60  and landed position
on the casing hanger  end to a connector 28a or other wellhead 125 FIG. 5
is a partial sectional view of [err]    portion, which is in turn connected
with a upper end of the running tool and seal [err]  wout reventer stack
(not shown) having sembly, following connection and landing   a bore which
provides an upward continua- of the seal assembly, and upon initial [err]
tion of bore 26 through the casing head. 65  tion of the running tool to
lower the [err]    Head 22 of the tool body fits closely with- 130 



in the bore, and a series of ports 23a ex-  the body 33 so as to move the
seal ring into tend through the head to facilitate its vertical  sealing
engagement against the casing head movementin the bore.
bore. For reasons to be described, one or As will be described below, after
cement  more shear pins 48 connect the portions to 5 returns have  been
circulated  upwardly  cause portion 33 to rotate with portion 37 through
the annular space between the cas-  until sufficient torque is applied to
portion ing hanger and well bore,  d the seal as-  37 to shear the pin..
sembly has  been lowered into the bore  to    As shown in figure 1, each of
the latch connect to and land on casing hanger 28,  members 24 has,
disposed within a sleeve 39, 10  a seal ring 36 carried by  the assembly is
carried on a rib 39a extending lengthwise of 75 shifted into sealing
engagement with the cas-  running tool body, a pin with an outer end ing
head bore, as shown in FIG. 6, so as to  38 which slides radially between
an extended close off such space. As sh wn in FIG.  2, casing hanger 28 is
landed upon another seal  position, as shown in FIG. 3, and a retracted
position, as shown in FIG. 4.  When 15  assembly 29, which in turn s landed
upon  extended, the outer ends 38 of the pins pro- 80 and connected to
another casing  hanger 30   ject beyond the adjacent outer ends of ribs
from which another casing string (not shown)  39a, which fit closely within
the bore of   the is suspended and cemented  ithin the well  seal assembly
body, and when retracted, the bore. The outer side of caing hanger 28
outer ends of the pins are substantially flush 20  is provided with a
plurality of recesses 31  with the outer ends of the ribs so as to per- 85
thereabout which, when seated on seal as-  mit them to move vertically
within the bore sembly 29, provides ports for connecting the  of the seal
assembly. The pins are normally annular space above seal as embly 29
withurged to extended positions by means of the annular space between the
casing strings  coil springs 40 disposed within the sleeves, 25  suspended
from hangers 28 and 30.       and are -located in extended positions by  90
The casing hanger 30 is also  landed upon  means of snap rings 41. a seal
assembly 32 connecte to and landed upon still another casing ha  er (not
shown)    The seal assembly is assembled on the for suspending a still
further casing string  running tool by movement of its main body 30 within
the bore. This invention contem- portion 33 upwardly over the lower end
plates that each such additional seal as-  of the running tool until the
shoulder formed  95 sembly may be connected, 1 ded and activ-  by the lower
end of the main body portion is ated in a manner to be desc bed in connec-
disposed above the upper shoulders of the tion with the seal assembly 25.
It is also  latch members 24, so as to permit the latch 35  contemplated
that a lesser  r greater num-  members  to  be urged  outwardly  to ber of
casing hangers and seal assemblies  extended  positions for  supporting
the 100 may be landed within the well bore, and that, seal assembly for
lowering therewith. Of in accordance with the broader aspects of  course,
during movement of seal assembly the invention, each of the casing hanger
body portion 33 upwardly over the lower end 40  and seal assembly may be
other members  of the tool body, its bore above its lower disposable within
a well bore.           end will force latch members inwardly to 105 In any
event, and as best s own in Fig. 2, retracted positions. With the seal
assembly the seal assembly 25 includes a body 33  so supported on the latch
members, a having an enlarged upper  nd having an  shoulder 33a on the
lower side of the en- 45  outer cylindrical side forming a substan-  larged
upper end of the running tool body tial continuation of the upper enlarged
end  is spaced a short distance above the upper 110 of the running tool
body, and a reduced  end of body portion 33, and a shoulder 33b lower end
adapted for connection  with and  about the outer side of the upper end of
landing on casing hanger 2  within an en-  the tool is spaced a somewhat
greater dis- 50  larged upper portion 34 of its bore.  As  tance above the
upper end of sleeve 37. Al- shown, the bores through the telescopically
though the lower ends of lugs 42 about the 115 arranged lower end of the
seal assembly  outer side of the enlarged head of the tool and upper end of
the casing hanger are  are also spaced - the somewhat greater dis- axially
aligned and of substantially the same  tance above the lower ends of
similarly 55  diameter. When the seal assembly is landed  shaped recesses
43 about the upper end of on the casing hanger, seal rings 35 about  sleeve
37 of the seal assembly, they are 120 the upper end of its reduced lower
end fit nevertheless disposed between the sides of within and seal against
the upper enlarged the recesses to enable force to be trans- portion of the
bore through the   casing  mitted from the running tool to-the seal as- 60
hanger.                                  sembly for the purposes and in a
manner to As shown, seal ring 36 is beneath a sleeve  be described.  -
125 



37 of the seal assembly which is threadedly    The lower end of the main
body por- connected at 37a to body 3 thereof. Thus,  tion of the seal
assembly has external threads as will be described below, sleeve 37maybe
44 adapted to be connected with internal 65  rotated to move it downwardly
relatively to  threads '45. on the enlarged bore in the upper    5
1,491,283                                     5 end of the casing hanger.
During making  For this purpose, the running tool continues up of threads
44 with threads 45, a shoulder to be rotated and, since shoulder 46 is 46
on the bottom side of the upper en-  landed on shoulder 47, this shears the
pins larged end of the seal assembly is adapted to  48, as shown in FIG. 5,
and thus causes the land on an upwardly facing shoulder 47  threads on
sleeve 37 to move downwardly  70 formed on the upper end of the casing
over the threads on body portion 33. When hanger. Upon rotation of the
running tool,  this occurs, the lower end of sleeve 37 forces lugs 42
thereon engage with the sides of  seal ring 36 downwardly from its
running-in recesses 43 in sleeve 37 of the seal assembly,  position in
which its outer diameter is spaced 10  and shear pins 48 rotate body 33
with sleeve  from bore 26 to its activated position in  75 37 so as to make
up threads 44 with threads  which its outer diameter is sealably engaged
45. Then, when shoulders 46 and 47 are  with the bore. engaged, continued
rotation of the running    As shown, seal ring 36 is received within a tool
shears pins 48 and thus moves sleeve  recess above a shoulder 56 which
extends 15  37 downwardly relative to body 33 for mov-  inwardly from the
enlarged upper end of 80 ing seal ring 36 into sealing position.  seal
assembly body 33. The inner wall of When the lower ends of threads 44 have
the recess includes a cylindrical surface 50 been lowered onto the upper
end of threads  about body portion 33 beneath threads 37a, 45, and the
running tool is rotated so as to  an enlarged cylindrical surface 51
beneath 20 begin making up threads 44 with threads 45  surface 50, and a
conical surface 57 connect- 85 in order to connect the seal assembly to the
ing the lower end of surface 50 with the casing  hanger, the  downwardly
facing  upper end of surface 51. Each of cylindrical shoulder on the botom
surfaces of the latch  surfaces 50 and 51 is concentric with the members
engage an upwardly facing shoulder  outer side of the enlarged upper end of
body 25 49 on the bore of the casing hanger. As  33 below shoulder 56.
90 shown, this shoulder tapers downwardly and    In the raised position of
sleeve 37, prior inwardly, and the outer end of each latch  to shearing of
the pins 48, a shoulder 58 on member pin is beveled, so that further mak-
its lower end is above conical surface 57 ing up of the threads 44 and 45
causes the  to permit seal ring 36 to surround surface 30 shoulders formed
in the lower surfaces of  50 in a relaxed state. More particularly, with
95 the latch members to slide downwardly over the lower end of the seal
ring resting on the tapered shoulder 49,  and thus be urged  the upper end
of the conical surface, shoul- inwardly toward retracted position. At some
der 50  is close to the upper end of the seal point intermediate the
positions shown in  ring to prevent the entrance of obstructions 35 FIGS. 3
and 4, seal rings 35 will move into  therebetween. At this time, a sleeve
52 hav- 100 sealing engagement  with the enlarged bore  ing an outer
diameter equal to that of sleeve in the upper end of the casing hanger, and
37 closely surrounds and is connected to the latch members will move to
fully re- the surface 51 by one or more shear pins tracted positions, such
that still further mak-  53 to dispose a shoulder 59 at its upper 40 ing up
of threads 44 and 45 will cause  the  end at substantially the lower end of
conical 105 flat outer ends 38 of the latch members to  surface 57, and
thus close to the lower end slide downwardly within the reduced bore  of
seal ring 36 to prevent the entrance of of the casing hanger beneath
shoulder 49  obstructions therebetween, and its lower end until shoulder 46
lands on shoulder 47, as  above shoulder 56. As shown, in its relaxed 45
shown in FIG. 4.                         state, the seal ring is of such
thickness that 110 At this time, the downwardly facing  its inner diameter
fias closely about sur- shoulder on the lower end of the seal as-  faces 50
and its outer diameter is spaced sembly will be spaced above the shoulder
from the bore just inwardly of the aligned 49 on the casing hanger a
vertical distance  cylindrical outer edges of shoulders 58 and 50 less than
that between the shoulders formed  59.                                115
on the top and bottom surfaces of the latch    As indicated in FIG. 5, when
the running members. Consequently, upon lifting of the tool is first
rotated to shear pins 48 and running tool body, the latch members are
thereby lower sleeve 37, shoulder 58 com- unable to move back into the
space between  presses the seal ring against conical surface 55 the
shoulders on the seal assembly and cas-  57, causing its lower end to
expand out- 120 ing hanger, and are thus held in retracted  wardly against
bore 26 and bear against positions as they move upwardly within the
shoulder 59 on the upper end of sleeve 52. 



bore through the body of the seal assembly,  Continued lowering of the
sleeve 37 will thereby permitting the tool to be lifted from  transmit a
force downwardly to sleeve 52 60 the seal assembly and thus removed from
sufficient to shear  pins 53, thereby releasing 125 the bore.
sleeve 52 for downward movement onto However, before it is so lifted from
the  shoulder 56.  This permits the continued seal assembly, the running
tool is  further  downward movement  of sleeve 37 to force manipulated in
order to move the seal ring  the entire seal ring downwardly over conical
65 36 into sealing engagement with the bore.  surface 57 and onto
cylindrical surface 51. 130    6
1,491,283                                    6 As the  seal ring is so
moved, a conical sur-  rings 35 on seal assembly body portion 33 face 60 on
the inner side of sleeve 37 en-  scalably engage casing hanger 28. gages
surface 57 to stop fu ther downward    If seal ring 36 holds test pressure,
the movement of the sleeve 37. Although sleeve  running tool need only be
lifted from the 5  37 has moved a fairly substantial distance  well bore as
previously described. However, downwardly, as indicated by a comparison  in
the event seal ring 36 does not hold test of FIGS. 2 and 6, it nevertheless
maintains  pressure, the running tool may be rotated in rotative engagement
with the running tool  the opposite direction to raise upper ring body
through lugs 42 fitting within recesses  of sleeve 37 to its original
position.  The 10  43                                       inner side of
ring 61 has a recess 63 with a  75 When seal ring 36 is stretched over sur-
horizontally extending lower end which is face 51, its inner diameter is
sealably en-  so located as to receive a latch in the form gaged therewith,
and its outer diameter is  of an outwardly biased split ring 54 when
sealably engaged with bore 6. As known in  the ring 61 is moved upwardly
just above its 15  the art, this sealing engagement with the op-  original
upper position so as to prevent its 80 positely facing cylindrical  ces is
pres-  further upward movement. A set screw 64 sure energized and thus
responsive to pres-  (FIG. 7) permits the split ring to be forced sure
differential thereacross,  regardless of  inwardly into its groove 65 for
disassembly magnitude, without the ne ssity of axial  purposes, if and when
the seal assembly is 20  compression. Thus, the only axial force re-
raised to surface level.                85 quired in activating the seal is
that necessary    With ring 61 held against further upward to shear pins 48
and 53 and move the seal  movement, continued rotation of the running ring
onto surface 51.                     tool will back threads 44 out of
threads As shown in FIG. 6, slee e 52 is of such  45 to release the seal
assembly from the cas- 25  length that when it is landed on shoulder  ing
hanger. As this occurs, latch members '90 56, a shoulder 59 on its upper
end is spaced  24 will move back into extended positions from shoulder 58 a
distance slightly greater  beneath the lower end of the seal assembly than
the end-to-end length of the stretched for lifting the assembly from the
well bore seal ring 36. Consequently assuming that  with the running tool.
The stretched seal 30  the predominant pressure is  eneath the seal  ring
36 may be caused to move back onto  95 assembly so as to shift the seal
ring up-  surface 50, and thus out of the way of ob- wardly against
shoulder 58, there will be a  structions within the well bore, and to lift
slight gap between shoulder 59 and the lower  ring 62 to a position beneath
ring 61, by end of the seal ring. Obviously, however,  reciprocating the
running tool and seal as- 35  upon a reversal in the pressure differential,
sembly after they are lifted from the casing 100 the seal ring shifts
downwardly against hanger. As shown in FIG. 7, upward move- shoulder 59 to
leave a gap between its upper  ment of sleeve 52 is limited to
substantially end and shoulder 58. In any event, however, its original
upper position by means of one the gap is preferably just large enough to
in-  or more pins 66 on the sleeve which slide in 40  sure that fluid
pressure is  ective across  slots 67 formed in enlarged surface 51. The 105
the entire face of the end of the seal ring in upper ends of the slots are
so located as to order to maintain its pressure energized  prevent shoulder
59 from compressing the seal between body 33 and b re 26. Conse-  seal ring
during reciprocation of the seal quently, there is a minimum of wear on the
assembly. Coil springs 69 are embedded in 45  seal ring because of vertical
reprocation in   the four corners of the seal ring to prevent 110 its
sealing position.                    their extrusion Sleeve 37 is comprised
of two vertically disposed, independently rotatable parts, an    The second
seal assembly embodiment, upper ring 61 having threads 37a formed  which is
indicated in its entirety by refer- 50  thereon, and a ring 62 having the
shoulder  ence character 70, is shown in FIGS. 8, 8A, 58 formed thereon.
Since shoulder 58 does  9 and 9A to be disposed about and sup- 115 not
rotate with ring 61, it does not rub over  ported from a running tool 71
for lowering and thus wear the upper end of seal ring 36.  therewith into a
bore 72 of a casing head. 



The sealing engagement of seal ring 36  The running tool 71 is identical to
the run- 55  with bore 26 and seal assembly body portion  ning tool
described in connection with the 33 may be tested by means of test pressure
first embodiment, with respect to both its 120 admitted to the annular spa
between the  construction and manipulation in landing pipe string P and the
bore  6 of the well-  and connecting the seal assembly to casing head
intermediate the seal assembly  and  hanger (not shown) disposed within
bore 72, 60  rams on the blowout preventer stack which  and then causing a
seal ring 73 carried are closed on the pipe string. In this con-  thereby
to be stetched from a non-sealing 125 nection, it will be noted that packer
23 car-  running in position (FIGS. 8. and 9) into seal- ried about the
lower end of  e running tool  ing engagement with the bore (FIGS.. 8A body
21 sealably engages the reduced bore  and 9A). 65. through casing hanger
28, and that seal    As in the case of the first embodiment,    7
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includes a body 74  rical surfaces 87 and 88 on its inner side having an
enlarged upper end whose outer  which are vertically slidable over cylind-
side provides an outer cylindrical surface  rical body surfaces 86 and 85,
respectively, forming a substantial vertical continuation of all of which
are concentric with the cylind- the upper enlarged end of the body of the
rical surface on the outer sides of the body  70 running tool 71. As was
also the case of the  74 and sleeve 75. body of the first embodiment, body
74 is    When sleeve 75 is in its upper position tubular and has means (not
shown) at its  and connected to body 74 by means of shear lower end for
connecting to the casing hanger  pin 78, as shown in FIGS. 8 and 9, the
lower 10 from which a casing is suspended within the  end of sleeve section
77 is disposed above 75 well bore. Seal ring 73 is disposed about  seal
ring 73, which is in a relatively relaxed body 74 beneath a sleeve 75
threadedly con-  state, with its inner diameter close about the nected at
75a to the body, and thus in posi-  surface 85 and its outer diameter
spaced from tion to be moved into sealing engagement  bore 72 and
substantially vertically aligned 15  with bore 72 as the sleeve is moved
down-  with the cylindrical surface on the outer side 80 wardly relatively
to body 74, from the posi-  of body 74. In running-in position of the seal
tion shown in FIGS. 8 and 9 to the position  assembly, another sleeve 90,
which is re- shown in FIGS. 8A and 9A.               leasably connected
about the sleeve section In this second embodiment of the inven-  77 in a
manner to be described, is disposed 20  tion, sleeve 75 includes an upper
section 76  with a shoulder 91 on its lower end substan- 85 having a lower
end telescopically received  tially horizontally aligned with the lower end
within a lower section 77. The lower section  of sleeve section 77, and
thus close to the is supported from  the upper section by  upper end of
seal ring 73 to prevent the means of a snap ring 78a so as to move ver-
entry of obstructions therebetween. The outer 25  tically therewith, while
permitting the upper  diameter of the outer sleeve 90 is substan- 90
section to be rotated with respect to the  tially the same as the outer
diameter of the lower section. As shown, threads 75a con-  enlarged upper
end of the sleeve section 77 necting sleeve 75 with body 74 are formed  and
the outer cylindrical surface of the outer on upper section 76, and the
lower section  side of body 74, and thus in substantial ver- 30  is
releasably connected to the body by one  tival alignment with the outer
diameter of 95 or more shear pins 78. Thus, as will be  the relaxed seal
ring 73. described, body 74 may be rotated initially with sleeve 75 in
order to connect the seal   Following landing of the seal assembly assembly
with the casing hanger. As in the  on the casing hanger, continued rotation
of 35 case of the previously described running  running tool 71 shears pins
78 to move the tool and seal assembly, lugs 82 carried about  sleeve 75
downwardly with respect to body 100 the enlarged upper end of the running
tool  74. As will be described, this downward are disposed within similarly
shaped recesses  movement of sleeve 75 automatically releases 83 in the
upper end of sleeve section 76,  sleeve 90 from connection thereto, whereby
40 whereby rotation of the running tool may  sleeve section 77 is free to
move downwardly be transmitted to the seal assembly.    with respect to
sleeve 90 and thus within 105 As was also the case in the first embodi-
the inner diameter of seal ring 73 so as to ment, the lower end (not shown)
of body 74  stretch it outwardly to its sealing position, of seal assembly
70 is provided with ex-  as shown in FIGS. 8A and 9A. A shoulder 45 ternal
threads for connection with internal  92 on the upper end of sleeve 90 is
so spaced threads on an enlarged upper bore on the  from a shoulder 93 on
the lower end of the 110 upper end of the casing hanger. When these  upper
enlarged portion of sleeve section 77 threads are made up to land a
shoulder on  that, during this downward movement of the seal assembly on a
shoulder on the cas-  sleeve section 77, sleeve 90 is not forced 



50  ing hanger, continued rotation of the running  downwardly against seal
ring 73, but instead tool will shear pins 78 and thus cause sleeve  is free
to move upwardly relatively to sleeve 115 75 to move downwardly relative to
body 74,  section 77, until the cylindrical surface on upon continued
rotation of the running tool, the outer side of such section has moved so
as to move seal ring 73 to its sealing posi-  downwardly within the inner
diameter of seal 55 tion.                                     ring 73.
However, this relative upward The seal ring 73 is seated on a shoulder 84
movement is limited by the engagement of 120 which extends inwardly from
the cylindrical  shoulder 92 with shoulder 93 so that, in any surface about
the outer side of the enlarged  event, and as shown in FIGS. 8A and 9A,
upper end of body 74 and is dose about a  shoulder 91 on the lower end of
sleeve 90 60 cylindrical surface 85 on the body extending  is close to the
upper end of seal ring 73 so upwardly from shoulder 84. A somewhat re-  as
to prevent excessive reciprocation thereof, 125 duced diameter cylindrical
surface 86 ex-  but sufficiently spaced from shoulder 84 that, tends
upwardly from the upper end of sur-  as described in connection with the
first face 85 to the lower end of threads 75a, and  embodiment, the sealing
engagement of ring 65  the lower section 77 of sleeve 75 has cylind-  73
with sleeve section 77 and easing head    bore 72 is pressure energized in
response  sealably engaging with the inner diameter of to pressure
differentials thereacross.     the lower end of sleeve section 77. Thus The
means by which sleeve  90 is releas- as will be understood from FIGS. 8A
and ably connected to sleeve 77 comprises a snap  9A, these seal rings 104
cooperate with 5  ring 95 which, when circumferentially con-  stretched
seal ring 73 to form a complete tracted, as shown in FIGS. 8 and 9, is re-
closure between the bore 72 and seal assem- ceived within oppositely facing
grooves 96  bly body 74. and 97 in the inner diamet r of sleeve 90    The
lower end of the sleeve section 77 is and the outer diameter of sleeve
section 77, provided with a conical surface 105, and a 10  respectively, so
as to prevent them  from   similarly shaped surface 107 is provided on  75
moving vertically relative to  one another.  body 74 inwardly and below the
shoulder 84 When so contracted, the inner diameter of  for receiving the
lower end of the sleeve the snap ring bears against a series of ball  when
it is moved downwardly within the detents 98 received within
circumferentially  inner diameter of seal ring 73, as shown in 15
spaced-apart holes 99 (see  FIG. 11) extend  FIGS. 8A  and 9A. For
machining pur- 80 ing radially through sleeve portion 77 and  poses, the
shoulder 84 and conical surface projecting on their inner sid s into a
groove  107 are formed on a separate ring 106. 100 about outer cylindrical
surface 86 of    As in the case of the first embodiment, body 74 so as to
bridge the separation  since the gap provided between either or 20  between
body  74 and  sleeve  section  both of the upper and lower ends of the  85
77.                                       expanded seal ring 73 and the
shoulders 84 However, the depth of groove 100 is less  and 91 opposite
thereto is preferably just than half the diameter of  ch ball detent, large
enough to insure that fluid pressure so that, upon shearing of pins 78, and
down-  is effective across the entire surface of the 25  ward movement of
sleeve section 77, the  end of the seal ring, there is a minimum of 90
lower edge of groove 100    force the ball  wear on the seal ring in the
event it recipro- detents radially outwardly. More particu-  cates
vertically responsive to pressure dif- larly, the depth of groove 1  is
substantially  ferential thereacross. Also, since  sleeve equal to the
depth of groove 97 about the  section 77 is free to rotate with respect to
30  outer diameter of sleeve section 77, so that  sleeve section 76 of
sleeve 75, and further 95 when the sleeve section h s been moved  since
sleeve 90 is free to rotate with respect downwardly far enough to f rce the
ball de-  to sleeve section 77, there is no rubbing tents entirely within
holes 99, the snap ring  action against seal ring 73 as sleeve section 95
has been radially circumferentially ex-  77 is moved downwardly within the
seal ring 35  panded so as to dispose it entirely within the  in response
to rotation of sleeve section 76. 100 groove 96. Thus, sleeve 77 is free to
con-    The sealing engagement of seal ring 73 tinue to move downwardly
with respect to  may be tested in the same manner as des- the sleeve 90 for
the purposes previously  cribed with respect to the first embodiment.
described.                                If it holds test pressure,
running tool 71 need 40    This releasable connecting mechanism also  only
be lifted from the well bore since, as 105 includes means for insuring that
ball detents  described in connection with the first em- 98 are never
permitted to b  opposite a dis-  bodiment, it is unlatched from the seal
as- continuity 101 (FIG. 10) i snap ring 95.  sembly. However, if the seal
ring doesn't For this purpose, a set sew 102 is con-  hold test pressure,
the running tool is rotated 45  nected to the outer side of leeve section
77  in a direction to raise sleeve 75 with respect 110 within groove 97, in
a position to engage  to body 74, and, as this occurs, a split ring 



opposite sides of the snap ring discontinu-  109 carried in a groove in the
cylindrical sur- ity and thus limit its rotational movement  face 86 about
the body will snap outwardly with respect to the ball detents. The outer
into a groove 110 formed in the inner sur- 50  end of the set screw 102 is
aligned with the  face 87 of sleeve section 77.  Thus the 115 outer
diameter of sleeve se tion 77 so as to  body is connected to the sleeve for
lifting avoid interference with sliding of sleeve 90  therewith, so as to
permit the seal assembly vertically with respect thereto. A pin 103 is  to
be raised from  the well bore with the received in aligned holes   the
upper end  running tool. 55  of sleeve 90 to bridge groove 96 about the
As shown in the drawings, latch 109 and 120 inner diameter of the sleeve
90, as best  groove 110 are opposite one another when shown in Fig. 12. As
shown in Fig. 10,  sleeve section 77 and body 74 are at the same pin 103 is
disposed between the opposite  relative level they occupied when connected
ends of the discontinuity 101 in the split  by the shear' pins 78. Thus,
sleeve 75 is not 60 ring in a position to the imit rotation of  only
prevented from complete disconnection 125 sleeve 90 relative to the split
ring which  from body 74, but also lifted to a level which might otherwise
permit b   98 to be oppo- will permit seal ring 73 to be moved down- site
the discontinuity of the split ring.  wardly off of its outer diameter onto
cylin- Seal rings 104 are carried  within grooves  drical surface 85. For
this latter purpose, 65  about cylindrical surface 85 tof body 74 for  the
running tool may be reciprocated to 130    9
1,491,283                                      9 cause the stretched seal
ring, due to its fric- ment with respect to said inner member, the tional
engagement with casing head bore 72, other of the second cylindrical
surface and to be swabbed off of sleeve section 77. Since  first shoulder
providing means is connected the expanding surface of sleeve section 77 is
to the inner member, and the second shoul- 5. above the seal ring, there is
no danger of the  der providing means is connected to the 70 seal ring
being moved over it if it should  second cylindrical surface providing
means, engage with an obstruction in the bore as it is  each of said
connections being releasable, to lifted therefrom.
permit the other of the first shoulder and From the foregoing. it will be
seen that second cylindrical surface providing means 10 this invention is
one well adapted to attain  and the second shoulder providing means to  75
all of the ends and objects hereinabove set be moved vertically with
respect to said forth, together with other advantages which  inner member
and said second cylindrical are obvious and which are inherent to the
surface providing means, respectively.  - apparatus.
3. Apparatus of the character defined in 15   As many possible embodiments
may be  claim 1 or 2, wherein said second cylindrical 80 made of the
invention without departing from  surface providing means is fixed to said
inner the scope thereof, it is to be understood that member, and said first
shoulder providing all matter herein set forth or shown in the  means is
vertically movable with respect to accompanying drawings, is to be
interpreted  said inner member. 20 as illustrative and not in a limiting
sense.    4. Apparatus of the character defined in  85 claim 1 or 2,
wherein said first shoulder pro- WHAT WE CLAIM IS: -
viding means is fixed to said inner member, and said second cylindrical
surface provid- 1. Well apparatus, comprising an outer ing means is
vertically movable with respect 25 member having a vertical cylindrical
bore  to said inner member. therein, an inner member having a first cylin-
5. Apparatus of the character defined in drical surface thereabout which is
disposable  any one of claims 1 to 4, wherein there is concentrically
within the bore of the outer  a conical surface on the end of said second
member, means providing a second cylin-  cylindrical surface. 30  drical
surface about the inner member which    6. Apparatus of the character
defined in 95 is of larger diameter than the first cylin-  claim 5, wherein
there is a conical surface drical surface, a seal ring of elastomeric ma-
on said first shoulder engageable with the terial having its inner diameter
close about conical surface on the end of said second the first cylindrical
surface, means providing  cylindrical surface upon  relative vertical 35 a
first shoulder about the first cylindrical movement of said first shoulder
and second 100 surface, means providing a second shoulder cylindrical
surface providing means. about the second cylindrical surface and    7.
Apparatus of the character defined in facing the first shoulder, the outer
edges of  any one of claims 1 to 6, wherein said first said shoulders being
substantially vertic-  shoulder providing means comprises a sleeve 40 ally
aligned with the outer diameter of said  releasably connected to the first
cylindrical 105 seal ring, means connecting said first and  surface of the
inner member for downward second shoulder-providing means against movement
therealong. 



vertical movement with respect to said   8. Apparatus of the character
defined in second surface-providing means to dispose  any one of claims 1
to 6, wherein said 45  said shoulders close to the ends of said  second
cylindrical surface providing means 110 seal ring, said connecting means
being re- comprises a sleeve releasably connected to leasable to permit
relative vertical movement the first cylindrical surface of the inner of
first and second shoulder-providing means  member of vertical movement
therealong. with respect to said second cylindrical sur-   9. Apparatus of
the character defined in 50 face-providing means, so as to stretch said
any one of claims 1 to 6, including means 115 seal ring into a position in
which its inner  for preventing return movement of the other diameter ise
sealably engaged about the se- of the second cylindrical surface and first
cond cylindrical surface and its outer dia- shoulder providing means
substantially be- meter is outwardly of the outer edges of said  yond the
position from which it is moved. 55  shoulders for sealably engaging the
bore, and    10. A seal assembly, comprising a body 120 means for limiting
said relative movement adapted to be lowered into a landed posi- thereof so
as to locate said first and second  tion within the bore of a well member,
said shoulders in positions in which they are  body having an outer
cylindrical side adap- spaced from one another a distance not sub-  ted to
fit closely within the bore, a shoulder 60 stantially greater than that of
the end-to-end  extending inwardly from its outer side, a 125 spacing of
the stretched seal ring.     lower cylindrical surface extending above 2.
Well apparatus of the character de- the shoulder, and a reduced upper
cylin- fined in claim 1, wherein one of the second  drical surface
extending above the lower cylindrical surface and first shoulder pro-
cylindrical surface, both of said cylindrical 65 viding means is fixed
against vertical move-  surfaces being concentric with the outer side 130
9                                        1,491,283
9 cause the stretched seal ring due to its fric-  ment with respect to said
inner member, the tional engagement with casing head bore 72,  other of the
second cylindrical surface and to be swabbed off of sleeve section 77.
Since  first shoulder providing means is connected the expanding surface of
sleeve section 77 is  to the inner member, and the second shoul- above the
seal ring, there is no danger of the  der providing means is connected to
the  70 seal ring being moved over it if it should  second cylindrical
surface providing means, engage with an obstruction in the bore as it is
each of said connections being releasable, to lifted therefrom.
permit the other of the first shoulder and From the foregoing. it will be
seen that  second cylindrical surface providing means 10  this invention is
one well adapted to attain  and the second shoulder providing means to  75
all of the ends and objects hereinabove set be moved vertically with
respect to said forth, together with other advantages which  inner member
and said second cylindrical are obvious and which are inherent to the
surface providing means, respectively. apparatus.
Apparatus of the character defined in 15    As many possible embodiments
may be  claim 1 or 2, wherein said second cylindrical 80 made of the
invention without departing from   surface providing means is fixed to said
inner the scope thereof, it is to be understood that  member, and said
first shoulder providing all matter herein set forth or shown in the  means
is vertically movable with respect to accompanying drawings, is to be
interpreted  said inner member. 20  as illustrative and not in a limiting
sense.  4. Apparatus of the character defined in  85 claim 1 or 2, wherein
said first shoulder pro- WHAT WE CLAIM IS:-                      viding
means is fixed to said inner member, and said second cylindrical surface
provid- 1. Well apparatus, comprising an outer  ing means is vertically
movable with respect 25  member having a vertical cylindrical bore  tosaid
inner member.                     90 therein, an inner member having a
first cylin-    5. Apparatus of the character defined in drical surface
thereabout which is disposable  any one of claims 1 to 4, wherein there is
concentrically within the bore of the outer  a conical surface on the end
of said second member, means providing a second cylin-  cylindrical
surface. 30  drical surface about the inner member which    6. Apparatus of
the character defined in  95 is of larger diameter than the first cylin-
claim 5, wherein there is a conical surface drical surface, a seal ring of
elastomeric ma-  on said first shoulder engageable with the terial having
its inner diameter close about conical surface on the end of said second
the first cylindrical surface, means  providing  cylindrical surface upon
relative vertical 35 a  first shoulder about the first cylindrical movement
of said first shoulder and second 100 surface, means providing a second
shoulder  cylindrical surface providing means. about the second cylindrical
surface and    7. Apparatus of the character defined in facing the first
shoulder, the outer edges of  any one of claims 1 to 6, wherein said first 



said shoulders being substantially vertic-  shoulder providing means
comprises a sleeve 40  ally aligned with the outer diameter of said
releasably connected to the first cylindrical 105 seal ring, means
connecting said first and  surface of the inner member for downward second
shoulder-providing means against  movement therealong. vertical movement
with respect to said    8. Apparatus of the character defined in second
surface-providing means to dispose  any one of claims 1 to 6, wherein said
45  said shoulders close to the ends of said  second cylindrical surface
providing means 110 seal ring, said connecting means being re-  comprises a
sleeve releasably connected to leasable to permit relative vertical
movement the first cylindrical surface of the inner of first and second
shoulder-providing means  member of vertical movement therealong. with
respect to said second cylindrical sur-    9. Apparatus of the character
defined in 50 face-providing means, so as to stretch said  any one of
claims 1 to 6, including means 115 seal ring into a position in which its
inner  for preventing return movement of the other diameter ise sealably
engaged about the se-  of the second cylindrical surface and first cond
cylindrical surface and its  outer dia-  shoulder providing means
substantially be- meter is outwardly of the outer edges of said  yond the
position from which it is moved. 55  shoulders for sealably engaging the
bore, and    10. A seal assembly, comprising a body 120 means for limiting
said relative movement  adapted to be lowered into a landed posi- thereof
so as to locate said first and second  tion within the bore of a well
member, said shoulders in positions in which they are  body having an outer
cylindrical side adap- spaced from one another a distance not sub-  ted to
fit closely within the bore, a shoulder 60  stantially greater than that of
the end-to-end  extending inwardly from  its outer side, a 125 spacing of
the stretched seal ring.      lower cylindrical surface extending above 2.
Well apparatus of the character de- the shoulder, and a reduced upper
cylin- fined in claim 1, wherein one of the second  drical surface
extending above the lower cylindrical surface and first shoulder pro-
cylindrical surface, both of said cylindrical 65  viding means is fixed
against vertical move-  surfaces being concentric with the outer side 130
10                                           1,491,283
10 said body, a seal ring of elastomeric ma-  fined in claim  13, including
means for terial having an inner diameter fitting closely  limiting upward
movement of the lower about the uppercylindricalsuface, an upper  sleeve
substantially beyond the position it sleeve surrounding the body above the
occupies when releasably connected to said 5  upper cylindrical surface,
means connecting  body. the upper sleeve to the body with a shoulder    15.
A  seal assembly of the character on its lower end close to the upper end
of  defined in any one of claims 10 to 14, where- the seal ring, a lower
sleeve surrounding the  in the upper sleeve includes a lower por- lower
cylindrical surface, means connecting  tion on which its shoulder is
formed, and 10  the lower sleeve to the body with a shoulder  an upper
portion which is rotatable with re- 75 on its upper end close to the lower
end of  spect to the lower portion and threadedly the seal ring, said
sleeves havi g outer cylin-  connected to the body. drical surfaces
adjacent said shoulders which    16. A seal assembly, comprising a body are
substantially aligned w th the outer  adapted to be lowered into a landed
posi- 15  side of said body and which extend out-  tion within the bore of
a well member, 80 wardly at least as far as the outer diameter  said body
having an outer cylindrical side of the seal ring, the means connecting
said  adapted to fit closely within the bore, and upper sleeve to said body
being releasable  a shoulder extending inwardly from its outer to permit
said upper sleeve to move down-  side, and a cylindrical surface extending
20  wardly, in response to downward force there-  above the shoulder, an
expander sleeve ver- 85 on, to cause its shoulder to force the seal tically
slidable over the cylindrical surface ring downwardly against th  shoulder
on  of the body and having a cylindrical surface said lower sleeve, and the
eans connect-  thereabouts, both of said cylindrical surfaces ing the lower
sleeve to the  ody being re-  being concentric with the outer side of said
25  leasable to permit said lower sleeve to move  body, means sealing
between the sleeve and  90 downwardly onto said should r on the body, the
cylindrical surface of the body, a seal so that, in response to continued
downward  ring of elastomeric material having an inner movement of the
upper sleev  said seal ring  diameter which fits closely about the cylin-
is forced downwardly over the lower cylin-  drical surface of the body for
seating on 30  drical surface, and thereby stretched into a  said body
shoulder, another sleeve surround- 95 position in which its inner diameter
sealably  ing the cylindrical surface of the expander engages said lower
cylindrical surface and  sleeve and having a shoulder on its lower end its
outer diameter protrudes from the cylin-  and an outer cylindrical surface
which is drical surfaces about the out  sides of said  substantially
aligned with the outer side 



35 sleeves for sealably engaging the bore, and  of said body, means
connecting the other 100 means on the body engageab e with a por- sleeve to
the expander sleeve, means con- tion of the shoulder on the   per sleeve to
necting the expander sleeve to the body with limit its downward movement,
when said  the lower ends of said sleeves close to the upper sleeve has
been moved downwardly to  upper end of the seated seal ring, the outer 40
move said seal ring to sealing position, and  diameter of the seal ring
being no greater 105 said lower sleeve has move  downwardly  than that of
said shoulders, each of said con- onto said shoulder on the bo y, for
locating necting means being releasable to permit the shoulders on said
sleeves in positions  said expander sleeve to move downwardly in which they
are spaced from one another a  with respect to said body and said other 45
distance not substantially greater than that  sleeve, so as to stretch said
seal ring into 110 of the end-to-end spacing of the stretched  a position
in which its inner diameter is seal ring.
sealably engaged about the cylindrical sur- 11. A seal assembly of the
character de-  fact of the expander sleeve, and its outer fined in claim
10, wherein there is a conical diameter protrudes from  the outer cylin- 50
surface on the upper end of the lower cylin-  drical side of said body and
the outer cylin- 115 drical surface.                           drical
surface of said other sleeve for seal- 12. A seal assembly of the character
de-  ably engaging the bore, means on the lower fined in claim 11, wherein
th re is a conical  end of the expander sleeve engageable with a surface on
the shoulder on the lower end of  portion of the body shoulder to limit
down- 55  the upper sleeve engageable with the first-  ward movement of the
expander sleeve, and 120 mentioned conical surface to locate said  means on
the expander sleeve engageable shoulders.
with the other sleeve to limit upward move- 13. A seal assembly of the
character de-  ment of the other sleeve relative to said ex- fined in any
one of claims 10 to 12, includ-  pander sleeve so as to locate said
shoulders 60  ing latch means on the body engageable  in positions in which
they are spaced from 125 with the upper sleeve to limit upward move-  one
another a distance not substantially ment of the upper sleeve substantially
be-  greater than that of the end-to-end spacing yond the position from
which it is moved  of the stretched seal ring. downwardly.
17. A  seal assembly of the character 65    14. A seal assembly of the
character de-  defined in claim 16, wherein there is a coni- 130    11
1,491,283 cal surface on the lower end of the expander    20. A seal
assembly of the character de- 15 sleeve.
fined in claim  19, wherein the expander 18. A seal assembly of the
character de-  sleeve includes a lower portion over which fined in claim
17, wherein there is a conical  the seal ring is stretched, and an upper
por- surface on the shoulder on the body engage-  tion which is rotatable
with respect to the able with the first-mentioned conical surface  lower
portion and threadedly connected to  20 on the expander sleeve to locate
said sleeve.  the body. 19. A  seal assembly of the character   TREGEAR,
THIEMANN & BLEACH, defined in any one of claims 16 to 18, in-
Chartered Patent Agents, *     10  cluding latch means on the body
engageable   Enterprise House, Isambard Brunel Road, with the expander
sleeve to limit upward          Portsmouth, PO1 2AN, movement of the
expander sleeve substan-                   and tially beyond the position
from which it is  49/51 Bedford Roaw, London, WC1V 6RU. moved downwardly.
Agents for the Applicants. Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1977. Published at The Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.


