
HYDRAULICALLY OPERATED PERMANENT TYPE WELL PACKER ASSEMBLY This  invention
relates generally to an hydraulically actuated permanent type well packer
assembly, and, more particularly, to improvements in an assembly of this
type in which the packer is lowered into the well bore by a 5 locator seal
unit connected as part of the well tubing, and then released therefrom,
following setting of the packer, to permit the seal unit and well tubing to
move vertically with respect thereto and thus raised from the well bore if
desired.  In one of its aspects, this invention relates to 10 an improved
assembly of this type for use in a well in which inhibitor fluid is to be
injected into the annulus below the packer. In the completion of an oil or
gas well, a well tubing is packed off within a well bore to enable well
fluid from a 15  formation below the packer to be produced through the
tubing.   The packer may be of the permanent type in the sense that its
packing element and slips are locked in expanded position against the well
bore.   Conventionally, the packing element and slips are carried in
retracted 20 positions intermediate upper and lower shoulders about the
body of the packer, as the packer is lowered into the well bore, and a
piston is arranged within a cylinder in the packer body to move one
shoulder toward the other in order to axially compress and thus expand the
packing element and 25 slips when hydraulic fluid is supplied to the
cylinder. The packer is then automatically locked in its set position by a
body lock ring disposed between the expanding means and packer body. The
tubing  which is suspended from the wellhead, must be 30  free to move
vertically with respect to the set packer in order to compensate for its
expansion and contraction due   



2 to temperature changes within the well bore.  Also, there are occasions
in which the operator may wish to lift the tubing from the well bore.   In
some cases, the packer is first lowered into and set within the well bore,
and the 5  tubing is then lowered into the bore and through a seal bore
within the body of the packer.   However, well packer assemblies of the
type above described, wherein the packer is lowered on the locator seal
unit, are preferred inasmuch as they avoid the time and expense of
separately running 10  and landing each of the packer and well tubing. In
prior assemblies of this type, the packer body has been supported from the
tubular member of the seal unit by pins which may be sheared prematurely,
as, for example, due to drag on the packer as it is moved vertically within
the 15  well bore.    Hence, the packer may be released from the locator
seal unit and thus be lost in the well before the packer is set. The
present invention, in contrast, provides a well packer of the type
described wherein the packer body is so 20 connected to the tubular member
as to be released therefrom only upon setting of the packer and subsequent
lowering of the locator seal unit.   Thus, the operator need not be
concerned with release of the packer prior to being set, as might occur in
prior art assemblies in which the packer is 25 connected to the seal unit
by shearable pins. More particularly, the present invention provides a well
packer assembly, comprising a packer adapted to be lowered into a well bore
and including 30            a body having a bore therethrough, a packing
element and slips carried about the body   longitudinally  intermediate
oppositely   facing shoulders and in normally contracted position as the
body 



is lowered into the well bore,    3 means for expanding the packing element
and slips into engagement with the well bore including cylinder means in
the body and piston means sealably slidable within the cylinder means in
one longitudinal direction with respect 5 to the body for moving one of
said shoulders toward the other in response to the supply of hydraulic
pressure to said piston means, and means for automatically locking the
packing element and slips in expanded position, and 10            a locator
seal unit including a tubular member connectable as part of a well tubing
and extending sealably within the bore of the packer body, means connecting
the packer body to the tubular 15  member for lowering the packer with the
locator seal unit into the well bore, and means for releasing the
connection of the packer body to the tubular member in response to setting
of the packer and subsequent lowering of the locator seal unit. 20  In  the
preferred  and  illustrated  embodiment  of  the invention, the packer body
is connected to the tubular member of the seal unit by means which holds
the packer body  and  tubular member  against  movement  in  either
longitudinal direction with respect to one another, and the 25 means for
releasing the packer includes means for releasing the tubular member for
movement in one longitudinal direction opposite that in which the piston
means is movable within cylinder means for the purpose of expanding the
packing element and slips, in response to such movement 30 of the piston
means, and then releasing the tubular member 



for movement in such one longitudinal direction with respect to the packer
body, in response to release and movement of the tubular member in the
opposite direction. Thus, the packer is released from the seal unit only
upon 35 initiation of expansion of the packing element and slips    4 and
subsequent lowering or movement of the tubular member in a direction
opposite to that in which the piston is moved, as occurs automatically in
response to testing of the packer by the injection of test pressure in the
annulus 5  above the packer. Preferably, the means for holding the packer
and tubular member includes first means holding the packer body against
movement  in the opposite  longitudinal  direction with respect to the
tubular member, and second means holding the 10  packer body against
movement in the one longitudinal direction with respect to the tubular
member.   More particularly, the releasing means includes means for
releasing said second holding means in response to movement of the piston
means in such one longitudinal direction to 15 expand the assembly, and
means for releasing the first holding means in response to movement of the
tubular member in the opposite longitudinal direction with respect to the
packer  body,   which,   as  above  described,  occurs automatically in
response to testing of the packer. 20  Advantageously, the first holding
means comprises a first shoulder on the packer body facing in the
longitudinal opposite direction and a first shoulder on the tubular member
facing in the one longitudinal direction, as well as a first ring means
which is held between the packer body 25  and tubular member intermediate
the first shoulders.   The second holding means comprises a second shoulder
on the 



body facing in the one direction, and a second shoulder on the tubular
member facing in the opposite direction, together with a second ring means
which is held between the 30  body and tubular member intermediate the
second shoulders. More particularly, the tubular member has a recess into
which the first ring means may move upon movement of the body in the one
direction with respect to the tubular member so as to permit the tubular
member to then be moved    5 in the one direction with respect to the body,
and the body has a recess into which the second ring means may move upon
movement of the piston means in the one direction with respect to the body
so as to then permit the tubular member 5 to move in the opposite direction
with respect to the body. In the illustrated and especially preferred
embodiment of the invention, the second ring means comprises a C-ring which
is inherently expandable from an inner position to an outer position within
the recess of the body, and the means 10 for releasing the C-ring comprises
pins extending through the packer body and into the recess in the body for
engaging the C-ring, together with a sleeve releasably connected about the
body intermediate the packing element and slips and the other shoulder on
the body so as to 15 radially confine the pins and thus retain the C-ring
in retracted position.   The sleeve has a recess into which the pins are
moved by the expanding C-ring when the sleeve is moved vertically in the
one direction with respect to the body by movement of the expanding packing
element and 20  slips in the one longitudinal direction.   The packer body
has gauge surfaces thereabout above and below the sleeve which project
radially outwardly beyond the sleeve to protect the sleeve against
inadvertent release of its 



connection to the packer body during reciprocation of the 25  packer within
the well bore.        The first ring means comprises another C-ring which
is inherently retractable from an outer position into the recess and the
tubular member when opposite thereto. In the illustrated embodiment, the
piston means is arranged 30  to move upwardly in response to the supply of
hydraulic fluid to its lower end, and the other shoulder of the packer body
faces downwardly to limit the upward movement of the sleeve.   As will be
apparent from the description to follow, however, this arrangement could be
reversed in    6 that the piston means could move downwardly with respect
to the packer body in response to the supply of hydraulic fluid to its
upper end, and the other shoulder in the packer body could face upwardly to
limit downward movement 5  of the sleeve. In accordance with a feature of
embodiments of the present invention, the assembly is of a construction
such that inhibitor fluid serves to set the packer prior to its injection
into the annulus.   Corrosive substances in the 10  well fluid may, if
unheeded, cause damage to the tubing in and around the producing formation.
It is therefore often desirable to inject a corrosion inhibitor fluid into
the annulus of the well beneath the packer so that it will circulate
downwardly past the lower end of the tubing and 15  then upwardly  within
the tubing.        Thus,  in these embodiments a means is provided for
introducing inhibitor fluid from a source at the surface into a fluid
chamber which connects with the cylinder means in order to move the piston
means in its one expanding direction, and a means is 20  provided for
releasing the inhibitor fluid for flow into 



the annulus beneath the packer when the pressure thereof is raised above
that necessary to set the packer.   Thus, in the illustrated and preferred
embodiment of the invention, a plug is held within an opening connecting
the chamber 25  with the annulus beneath the expanded packing element, but
releasable therefrom,  in response to  raising of the pressure of inhibitor
fluid in the chamber, so as to permit inhibitor fluid to pass downwardly
into the annulus below the set packer. 30  In  the  illustrated  and
preferred  embodiment  of the invention, the opening is an annular space,
and the plug is an annular sleeve sealably slidable within the space, the
plug being held within the opening by releasable shear means connecting the
sleeve to one of the tubular member    7 and packer body.   The annular
opening is formed between the tubular member and body, and the sleeve has
an outer diameter which is less than the inner diameter of the bore of the
packer body to permit it to be raised with the well 5 tubing from within
the bore of the packer. The locator seal unit includes valve means which is
normally held in a position closing the passageway means so that gas at
atmospheric pressure may be contained between the valve means and piston
means, whereby fluid in the well 10  bore is effective to maintain the
piston means in its lower position prior to setting of the packer.   The
valve means includes a closure member which is sealably slidable within a
bore in the passageway means, and is released for movement to open
position, in response to an increase in 15  the inhibitor fluid pressure at
one end of the closure member so as to open the passageway means and thus
admit inhibitor fluid at the higher pressure to the cylinder 



means, and means are provided for automatically holding it in its open
position when moved thereto, thus converting 20  the sealing means to
static seals, and the bore in the passageway means on the opposite end of
the closure member is connected with the bore of the tubular member, thus
in effect pressure balancing the closure member prior to raising of the
inhibitor fluid pressure. 25  A  preferred  embodiment  of  well  packer
assembly  in accordance with the present invention will now be described
with reference to the accompanying drawings, in which: Figs. 1A, 1B, 1C and
1D are partial side views of the well packer assembly, partly in vertical
section and partly in 30  elevation, with Fig. 1A showing the upper end of
the assembly, and Figs. 1B, 1C and 1D showing successively lower portions
of the assembly, and wherein the assembly is shown    with the packing
element and slips in contracted positions during lowering into a well bore;
Figs. 2A, 2B and 2C are similar views of the assembly, with Fig. 2A showing
the upper end of the assembly and Figs. 2B and 2C showing successively
lower portions thereof, and wherein the packing element and slips have been
expanded into engagement with the well bore, and the tubular member of the
locator seal unit has been released for lowering with respect to the
packer,  in response to the supply of inhibitor fluid downwardly through
passageways in the seal unit to a piston within a cylinder formed in the
packer body beneath the packing elements and slips; Fig. 3 is a similar
view of the assembly, interrupted intermediate its upper and lower ends,
and upon lowering of the locator seal unit following setting of the packer,
in order to release the tubular member for vertical movement 



with respect to the packer body; Fig. 4 is another view similar to the Fig.
3, but wherein the pressure of inhibitor fluid supplied to a chamber
between the tubular member and packer body has been raised in order to pump
out a plug in the chamber and thus permit inhibitor fluid to be circulated
therethrough and downwardly within the annulus of the well beneath the set
packer; Fig. 5 is a cross sectional view of the assembly, as seen along
broken lines 5-5 of Fig. 1A; Fig. 6 is a cross sectional view of the
assembly, as seen along broken lines 6-6 of Fig 2A; Figs. 7A and 7B are
cross sectional views of the assembly, as seen along broken lines 7A-7A and
7B-7B, respectively, of Figs. 1B and 2B; and Figs. 8A and 8B are cross
sectional views of the assembly, as seen along broken lines 8A-8A and 8B-8B
of Figs. 1B and 3, respectively. With reference now to the details of the
above described drawings, the overall the well packer assembly, which is
indicated in its entirety by reference character    20, is shown to
comprise a packer 21 of the type described and a locator seal unit 22
connected as part of a well tubing and extending  sealably through and
releasably connected to the packer in order to lower the packer with it
into the well bore WB, which, as shown in Figs. 2B and 2C, may be a well
casing 23. The locator seal unit comprises a tubular member 24 which has
female threads at its upper end 25 for connection to the lower end of an
upper portion of the well tubing, and male threads on its lower end 26 for
connection to the upper end of a lower portion of the well tubing (see
broken lines 



of Fig. 1D). The packer 21, on the other hand, includes a packer body 27
having a bore 28 through which the tubular member extends and to which the
tubular member is releasably connected in a manner to be described in
detail to follow. Wiper rings 29A and packing 29B are carried about the
tubular member for sealably engaging the bore of the packer body, the
packing closing off the well bore when the packer is set. As is
conventional in permanent type packers, a packing element 30 and slips 31
are carried about a reduced diameter portion 32 of the packer body in the
normally contracted positions of Figs. 1B and 1C as the packer is lower
into the well bore.  More particularly,  packing element 30 is disposed
vertically intermediate upper and lower expander rings 33 having conically
shaped outer surfaces over which the upper and lower slips 31 are slidable.
The packing element and slips are arranged vertically between a downwardly
facing limit shoulder on. the packer body above the reduced diameter
portion 32 thereof and an upwardly facing limit shoulder on the upper end
of an annular piston 35 movable vertically within an annular cylinder 36
formed in the packer body beneath the packing element and slips. As the
piston moves upwardly relative to the cylinder, the slips are forced
outwardly toward the well bore and the packing element 30 is squeezed
between the    10 expander rings to set the packer, as shown in Figs. 2B
and 2C. As the piston moves upwardly to expand the packing element and
slips, a body lock ring 37 carried on its upper end engages teeth 38 about
the reduced diameter of the packer body so as to lock the packing element
and slips in 



expanded position.  The pressure of well fluid in the annulus about the
packer urges the piston downwardly  so that as long as fluid pressure
within the cylinder is less than well fluid, the packing element and slips
remain in their contracted position. The lower end of a conduit 40
extending downwardly along the well tubing from the surface at the upper
end of the well connects with the upper end of a passageway 41 formed
within a fitting installed in the enlarged upper portion of the tubular
member of the locator seal unit.  The lower end of the passageway is
enlarged to provide a cylinder 42 in which a closure member 43 is sealably
slidable between positions controlling flow from the passageway 41 into a
passageway 44 connecting the cylinder with the upper end of another conduit
45 (see Fig. 5) which extends downwardly along the side of the tubular
member of the locator seal unit. The lower end of the external conduit 45
connects with the lower end of another fitting 46 mounted in the tubular
member of the locator seal unit and having a bore therethrough adapted to
be opened and closed by means of check valves 47.  The upper end of the
bore opens to an annular passageway 48 formed between inner and outer
tubular portions 24A and 24B of the tubular member and extending downwardly
through the, tubular member and the packer thereabout.  The lower end of
the annular passageway 48 connects with an annular space providing a
chamber 50 between the tubular member and bore of the packer body, and an
annular passageway 51 is formed between inner and outer tubular portions
27A and 27B of the packer body to connect    the space 50 with the lower
end of the annular cylinder 36 in which piston 35 is disposed. 



As the assembly is lowered into the well bore, upward movement of the
piston is resisted by one or more shear pins 52 connecting the upper end of
the piston to the inner tubular portion of the packer body below the body
lock ring 37. In addition, with the closure member 43 in its upper closed
position, as shown in Fig 1A, the passageways and cylinder 36 below the
closure member are filled with gas at atmospheric pressure, so that the
piston 35 is forced by well fluid into its lower position so that the
packing element and slips remain in their contracted positions. However,
upon lowering the packer to the desired level in the well bore,  inhibitor
fluid is injected downwardly through the conduit 40 at sufficiently high
pressure to open the closure member 43 as well as the balls 47 and thus
enter the cylinder 36 in order to shear pins 52 and move the piston 35
upwardly in order to set the packer. As shown in Figs. 1A and 2A, the
closure member 43 carries seal rings thereabout for sealably sliding within
the bore 42 as well as a lower continuation of the bore beneath the
fitting.   The closure member is initially retained in its upper, closed
position, as shown in Fig. 1A, by a shear pin 50 wherein its upper seal
ring is above the intersection of passageway 44 with the bore 42.  However,
upon shearing of the pin, the pressure of the inhibitor fluid above the
closure element forces it downwardly to the position shown in Fig. 2A,
wherein the upper seal ring about the closure member is below the entry to
the passageway 44, thus permitting inhibitor fluid to flow freely into the
passageway and thus ultimately into the cylinder 36. Upon opening of the
closure element,  the operator sees an immediate drop in pressure of the
inhibitor fluid and thus knows that the valve has been opened to permit
inhibitor fluid to flow downwardly into the cylinder for the setting
piston.  



12. The closure member is automatically locked in its lower, open position
by means of a C-ring 51 which is carried within the annular space about the
bore 42 to surround the closure member, when the closure member is in it s
upper, closed position,  but which is inherently contractable for movement
into an annular groove 52 formed about the closure element when the closure
is lowered to its closed position, as shown in Fig. 2A.  Thus, when
disposed within the groove, the C-ring 51 spans across the adjacent
surfaces of the closure element and bore 42 in the fitting so as to prevent
the closure member from moving upwardly. Locking of the closure element 43
in its down or open position keeps the seal rings from rubbing within the
bores 42 and thus wearing -- that is, the seals are static when the closure
element is locked in its lower position. The lower end of the bore 42
connects with a port 53 leading to the bore through the tubular member,
and additional seal rings are carried about the lower portion of the
closure member for sealably engaging the bore 42 below its intersection
with passageway 44 and thus preventing communication between passageway 44
and the bore of the tubular member.  With inhibitor fluid disposed within
the conduit 40 and passageway 41, the closure element is essentially
hydrostatically balanced, and thus will remain in its closed position until
the pressure of the inhibitor fluid is raised sufficiently to shear pin 50.
As shown in Fig. 1A, the balls 47 are urged by springs 54 against seats in
the fitting installed in the tubular member.  When inhibitor fluid is
raised to a pressure to open the closure member 43, and thus enter the
fitting, it urges the balls upwardly against the force of the springs so as
to permit inhibitor fluid to flow therepast into the 



annular passageway 48.  The balls will of course return to their lower
closed position, in the event the pressure of inhibitor fluid is lowered
below a certain level and thus prevent back flow from the well into the
inhibitor injection fluid line.    The tubular member of the locator seal
unit is held against downward movement with respect to the packer by means
of a C-ring 60 disposed between and spanning the separation between the
tubular member and body of the packer.  More particularly, the C-ring is
shown in Fig. 1A to be disposed vertically between downwardly facing
shoulder 61 at the upper end of a reduced diameter portion of the outer
portion of the tubular body, and an upwardly facing shoulder at the lower
end of an annular groove or recess 62 formed about the bore of the packer
body. The C-ring 60 is inherently outwardly expandable from the position of
Fig. 1A, but is retained in its inwardly contracted position by means of
pins 63 which extend through holes 64 in the packer body into the groove.
The pins are surrounded by a sleeve 65 which surrounds the packer body
vertically intermediate the upper slip 31 and a downwardly facing shoulder
66 about the packer body so as to hold the pins inwardly and thus hold the
ring 60 contracted.  The sleeve 65 is held in the position of Fig. 1B by
means of one or more shear pins 67 connecting it to the packer body. Gauge
rings 90 and 91 (Fig. 1C) above and below the sleeve have outer diameters
greater than that of the sleeve to prevent it from being prematurely
released as the packer is lowered into the well bore. However, when the
piston 35 is moved upwardly to axially load the packing element and slips,
the upper slip 31 is forced upwardly against the lower end of the sleeve 65



so as to shear the pin 67, and thus move a shoulder on the sleeve upwardly
into engagement with the shoulder 66 on the packer body. A groove 68 is
formed about the inner diameter of the sleeve 65 for disposal opposite the
pins 63, as it is moved upwardly whereby the inherent tendency of the
C-ring 60 to expand will push the pins outwardly into the groove 68. The
C-ring thus moves outwardly from under the shoulder 61 and into recess 62
to release the locator seal unit for movement downwardly with respect to
the packer body, or, of    course,  conversely,  to permit the packer body
to move upwardly with respect to the tubular member. The tubular member is
held against upward movement with respect to the packer body by means of
another C-ring 70 which is disposed between the tubular member and bore of
the packer body in a position to span separation between them. More
particularly, the C-ring 70 is disposed between an upwardly facing shoulder
71 about a reduced diameter portion of the tubular member and a downwardly
facing shoulder at the upper end of a groove 72 formed about the inner
diameter of the packer body. As illustrated by a comparison of Figs. 2B and
3, upon release of C-ring 60 from its holding position, and the subsequent
downward movement of the inner tubular member with respect to the packer,
the inherently contractable C-ring 70 will move radially inwardly into a
groove 73 formed about the tubular member above its shoulder 71.  More
particularly, the groove 73 is of such depth to permit the C-ring 70 to
contract inwardly of the inner diameter of the bore of the packer body and
thus permit the tubular member to be moved upwardly with respect to the
packer body, as can be seen from a comparison of Figs. 3 and 4. With each
of the C-rings 60 and 70 thus released from their holding 



positions, the tubular member is free to move vertically in either
direction with respect to the packer body, and thus expand and contract due
to pressure changes in the well bore, and permit the well tubing to be
removed from the well bore if desired. The tubular member of the locator
seal unit has an enlarged diameter portion having a downwardly  facing
shoulder 75 thereon adapted to seat upon an upwardly facing shoulder 76
about the upper end of the packer body, and thereby limit downward movement
of the locator seal unit with respect to the packer.  As shown in Fig. 3,
the shoulders are so spaced apart to permit the tubular member to be moved
a distance  necessary to dispose groove 73 opposite the seal ring 70 in
order to release same.  When    the packer has been set, as shown in Figs.
2B and 2C, the packer may be tested by the supply of test pressure to the
annulus in the well bore above the packer. This pressure will of course
tend to lengthen the well tubing, and thus automatically lower the tubular
member of the locator seal unit. As shown in Figs. 1D, 3 and 4, there is an
annular opening between the lower end of the packer body and the outer
diameter of the tubular member at the lower end of chamber 50, and an
annular plug 80 is releasably retained in the opening by means of a shear
ring 81 connecting it to the tubular member.  More particularly, seal rings
82 and 83 are carried about the inner and outer diameters of the plug for
closing off the opening as long as the plug is held therein by the shear
pin 81. This of course maintains the lower annular space or chamber 50
closed so as to confine inhibitor fluid for passage upwardly through the
passageway 51 into the cylinder 36. 



However, following setting of the packer, the pressure of the inhibitor
fluid may be raised sufficiently to shear the ring 81 and thus force the
plug 80 out of the opening so as to permit inhibitor fluid in chamber 50 to
pass downwardly into the annulus of the well bore below the set packer. As
shown in Fig. 4, when released from the tubular member, the plug is adapted
to be caught upon an upwardly facing shoulder 84 on the upward end of the
well tubing connected to the lower end of the tubular member. More
particularly, the outer diameter of the plug is smaller than the bore
through the packer body so as to permit the plug and thus the well tubing
to be pulled upwardly through the packer. Reviewing now the overall
operation of the above described equipment, the packer is initially
releasably connected to the locator seal unit in such a manner as to
prevent its inadvertent release therefrom prior to initiation of the
setting of the packer.  Thus, as the assembly is run into the well bore,
the C-ring 60 prevents    the packer from moving upwardly with respect to
the well tubing, as might otherwise occur in the event it is forced through
an obstruction in the well bore.  In like manner, the C-ring 70 holds the
packer against downward movement with respect to the locator seal unit, if,
for example, it were necessary to pull the assembly upwardly through an
obstruction in the well bore.  Thus, and as compared with prior art
assemblies of this general type, the connection of the packer to the
locator seal unit is independent of the strength of a shear pin connecting
the two.  Although one or more shear pins 67 connect the sleeve 65 in its
lower position, to in turn hold C-ring in the inner positions, such pin is
protected against inadvertent shearing by means 



of the gauge rings 90 and 91 on the packer body above and below the sleeve.
During lowering of the packer into the well bore, the atmospheric pressure
within the cylinder 36 and the passageways upstream of it and beneath the
closure member 43 prevent inadvertent setting of the packer in that it
enables well fluid to maintain the piston 35 in its lower seated position,
as shown in Fig. 1C.  In order to set the packer, the pressure of inhibitor
fluid is increased sufficiently to force closure member 43 downwardly to
its lower, locked position,  as shown in Fig.  2A, in which it connects
passageway 41 with passageway 44.  Prior to raising pressure of the
inhibitor fluid for this purpose, the closure member is maintained in its
closed position not only by the shear pin 50, but also by virtue of the
fact that it is essentially pressure balanced with respect to hydrostatic
pressure of the fluid in the well tubing and in the inhibitor fluid
conduit.40. Upon opening of the closure member, inhibitor fluid continues
to flow downwardly into the fitting in which the ball valves 47 are closed,
thus forcing the valves to open positions to permit pressurized inhibitor
fluid to continue to flow downwardly through the annular passageway 48 and
into the space 50, and then upwardly into cylinder 36    beneath piston 35.
This pressure is sufficiently high to shear the pin 52 and overcome the
well fluid pressure above the piston to move it upwardly in order to
initiate the setting of the packer, but not sufficiently high to shear the
pin 81, so that the chamber 50 continues to be closed during this packer
setting operation. As the setting piston 35 moves upwardly, it begins to
set the packing element and slips by axially compressing 



them between its upper end and the lower end of sleeve 65. This of course
shears the pins 67 to permit the sleeve to be raised with the packing
element and slips until the shoulder of the sleeve engages shoulder 66,
following which continued upward movement of the piston further axially
compresses the packing element and slips to fully set the packer. During
raising of the sleeve 65, the groove 68 is moved opposite the pins 62 to
permit them to move outwardly, and thus free the inherently expandable
C-ring 60 for movement into the groove 63, thereby releasing the tubular
member for downward movement with respect to the packer body. Since ring 70
is holding the tubular member down with respect to the packer body, it
absorbs the upward load due to the hydraulic force on the upwardly moving
piston 35, and thus permits ring 60 to freely move outwardly into recess as
the pins are retracted. If the packing element and slips set before
movement of the recess opposite pins 63, or before the shoulder of sleeve
65 engages shoulder 66, the force of hydraulic fluid on the piston will
cause the packer body to move downwardly with respect to the tubular
member, thus accomplishing the same result. In the meantime, the upper
holding ring 70 is still in place to prevent the locator seal unit from
being pulled upwardly out of the packer and thus prevent the packer from
being blown off the lower end of the locator seal unit. Following setting
of the packer, it may be tested by the injection of test fluid into the
annulus above it. This will stretch the well tubing due to a reverse
ballooning    effect, and thus lower the locator seal unit to seat 75 on
shoulder 76.    As previously described, this downward movement of the
locator seal unit will automatically 



dispose  groove or recess  73  opposite  the  inherently 5  contractable
C-ring 70, thus releasing the C-ring from holding position, and thereby
freeing the locator seal unit for vertical movement in either direction
with respect to the set packer. At this time, the operator would continue
to pressure up on 10  the inhibitor fluid so as to shear the pin 81 and
thus force the plug 80 out of the annular space in the lower end of the
chamber 50.  The operator would then note a drastic drop in pressure of the
inhibitor fluid as the plug moves out of the space, thereby indicating that
inhibitor fluid 15  is circulating downwardly about the tubing below the
set packer.    Claims 1.  A well packer assembly, comprising a packer
adapted to be lowered into a well bore and including a body having a bore
therethrough, a packing element and slips carried about the body
longitudinally intermediate oppositely facing shoulders and in normally
contracted position as the body is lowered into the well bore, means for
expanding the packing element and slips into engagement with the well bore
including cylinder means in the body and piston means sealably slidable
within the cylinder means in one longitudinal direction with respect to the
body for moving one of said shoulders toward the other in response to the
supply of hydraulic pressure to said piston means, and means for
automatically  locking  the  packing element and slips in expanded
position, and a locator seal unit including 



a tubular member connectable as part of a well tubing and extending
scalably wiLhin the bore of the packer body, means connecting the packer
body to the tubular member for lowering the packer with the locator scal
unit into the well bore, and means for releasing the connection of the
packer body to the tubular member in response to setting of the packer and
subsequent lowering of the locator seal unit.    20 2.   An assembly of the
character defined in claim 1, wherein the connecting means comprises means
holding said packer body and tubular member against movement in either
longitudinal direction with respect to one another, and the means for
releasing said packer includes means for releasing the holding means to
permit said tubular member to be moved in said opposite longitudinal
direction with respect to the body, in response to movement of said piston
means in said one longitudinal direction to expand the packer, and then
permit said tubular member to be moved in said one longitudinal direction
with respect to the packer body, in response to movement of said tubular
member in said opposite direction. 3.  An assembly of the character defined
in claim 2, wherein said holding means includes first means holding said
packer body against movement in the opposite longitudinal direction with
respect to the tubular member, and second means holding said packer body
against movement in said one longitudinal direction with respect to 



the tubular member, and said releasing means includes means for releasing
said second holding means in response to movement of said piston means in
said one longitudinal direction to expand the assembly, and means for
releasing said first holding means in response to movement of said tubular
member in said opposite longitudinal direction with respect to said body.
4.  An assembly of the character defined in 3, wherein said first holding
means comprises a first shoulder on the body facing in said opposite
direction and a first shoulder on the tubular member facing in said one
direction, and a first ring means held between the body and tubular member
intermediate the first shoulders, and said second holding means comprises a
second shoulder on the body facing in said one direction and a second
shoulder on the tubular member facing in said opposite direction, and a
second ring held between the body and tubular member intermediate the
second shoulder, said tubular member having a recess into which the first
ring means may move upon movement of said body in said one direction with
respect to the tubular member so as to permit said tubular member to then
be moved in said one direction with respect to the body, and said body
having a recess into which the second ring means may move upon movement of
said expanding means in said one direction with respect to the body so as
to then permit said tubular member to move in said opposite direction with
respect to the body.  



5.. An assembly of the character defined in claim 4, wherein said  second
ring means comprises  a C-ring inherently expandable from an inner position
to an outer position within the recess of the body, and said means for
releasing the C-ring comprises pins extending through the packer body and
into the recess in the body for engaging said C-ring, and a sleeve
releasably connected about the body intermediate the packing element and
slips and the other shoulder of the body to radially confine the pins and
thus retain the C-ring in retracted position, and having a recess into
which the pins are moved by said expanding C-ring when said sleeve is moved
vertically in said one direction with respect to the body by movement of
said packing element and slips in said one longitudinal direction, and said
first ring means comprises another C-ring which is inherently retractable
from an inner position into the recess in the tubular member when opposite
thereto, and said packer body has gauge surfaces thereabout which project
radially outwardly beyond the sleeve to protect said sleeve against
inadvertent release of its connection to the packer body during
reciprocation of the packer within the well bore. 6.   An assembly of the
character defined in claim 5, wherein the piston means is movable upwardly
in response to the supply of hydraulic fluid to its lower end, and the
other shoulder of the packer body faces downwardly to limit upward movement
of the sleeve.    



23 . 7.        An assembly of the character defined in any preceding claim,
wherein said means for expanding the packing element also comprises: means
for introducing inhibitor fluid from a source at the surface into a fluid
chamber which connects with the cylinder means in order to move the piston
means in said one direction, and means for releasing inhibitor fluid for
flow from the chamber into the annulus beneath the packer in response to
raising of the pressure of inhibitor fluid in the chamber to a level above
that required to expand the packing element and slips. 8.        An
assembly of the character defined in Claim 7, wherein said means for
releasing inhibitor fluid comprises a plug held within an opening
connecting the chamber with the well bore beneath the expanded packing
element, but releasable therefrom responsive to said rise in pressure.
9.  An assembly of the character defined in claim 8, wherein the opening is
an annular space, and the plug is an annular sleeve sealably slidable
within the space, and the releasably holding means comprises shear means
connecting the sleeve to one of the tubular member and packer body. 10.
An assembly of the character defined in claim 9, wherein the opening is
formed between the tubular member and body, and the sleeve has an outer
diameter which is less than the inner diameter of the bore of the packer
body to permit it to be raised with the well tubing from within the 



bore of the packer body. 11.   An assembly of the character defined in
claim 10, wherein said locator seal unit includes valve means which is
normally held in  a position closing said passageway means to contain gas
at atmospheric pressure between said valve means and piston means so that
the piston means to be urged in an opposite direction by the fluid in the
well bore, and which is releasable for movement to open position in
response to an increase in pressure of the inhibitor fluid. 12.   An
assembly of the character defined in claim 11, including means for
automatically holding the valve means in its open position.    13.       An
assembly of the character defined in Claim 12, wherein said  valve  means
includes  a closure member sealably reciprocable between opened and closed
positions within a bore connecting the passageway means with the bore of
the tubular member. 14.       A  well  packer  assembly,   substantially
as hereinbefore described with reference to the accompanying drawings.    


