3,169,579

M. W. HAINES

AXIALLY SPACED WELL PACKERS

Feb. 16, 1965

2 Sheets-Sheet 1

Original Filed Nov. 30, 1953

9 % 3 ) S~ e .

o3y 8 588 8 &8 0 % ¢ S SRR E 3
F\n — VY Y, (d. — , AN LAY AN R AN A /i

- e e ] g :

7 7% o TR LY S\« 7128 S ¥

\\\\\\\\\mﬁ e S R S ] ‘) i Ty /////////VI/V/”//,MW/I////J E I\

D ) % 7rrseTes ﬂ\ z 2 P I O R T N "

N

a.ajed

Marcvs We Hanes,
BY
(2.4

o)
5
¥ o\t B - W VY
. RROVEY B e sl 3
,.\\»..\\‘\.._.\\»\..e\m‘.: L\ / |1 \ 1 | \ S
\ el 3 S
SANANNNNNNNNANNNNSANNNNNNNN 2222247272452 24 2/
- S — 4
[ T < < L
J

O I N e
La

IS

L=F

|1, £
VAR5

&2

3T




169,579

?

3

2 Sheets-Sheet 2

M. W. HAINES
AXTALLY SPACED WELL PACKERS

Original Filed Nov. 30, 1953

Feb. 16, 1965

P4
%I
42

73

R

Y =

INVENTOR.
Arroeney.

S8
)/4\“
LS

\\ ‘.
ITIEEN
/\ %% \

A

WNANNN
i
~\\\'~'1

S

<

2.
J6
Marccvs W. Hanes,
Q. Wee

(52l

Pved S84 09

\

) .
4 & AN A XD TINC2 T 2000 ),
% S— 7, ), B XL/ 77 P AN
e — rad L[| |\ Spieemasog X7 Q TSN
R S NN R e N e L e e e 7 = N AN NN
,._______aVV_vv.\-v~\u\----~\~u~ eI b R e e e || DN errre e T e MO
== | 722020 Zz Tl T A P R T )/
- - . o e mm ool - . N
\ N e e e T
) S| b.w.;,;ﬂm.;l.,h.lllJuuunuuuuuuuhﬁuuuuu./ﬂnmwﬂfiﬁifdﬂﬂrfaIm “[||||[I|L47/////Ar///////////////4l7.
| TS R S RIIL SR R 3 A R o S N
o ) NSRS 0N SN AN W A

£ va VoL ewa CINNXLLA A 7L 7AN AN

S : = AR 3 e N LGN RN NN NNL /7 \.\\\A%nl.

N I N N R I s e e\ ] MV/VW///hldAllllﬁ\aaA S35,
NP 2 rrrrrrrr t e e 2D P T T L L T i s Pr A T e S TP T P A T L LT T,

= 22
I- EE——




United States Patent O

< o
1ce 3,169,579

Patented Feb. 16, 1965

1

3,169,579
AXTALLY SPACED WELL PACKERS
Marcus W, Haines, Long Beach, Czalif., assignor to
McGafiey-Taylor Corporation, Leng Beach, Calif.,
a corporation of California
Original application Nov. 30, 1953, Ser. No. 394,928.
Divided and this application Feb, 14, 1961, Ser. No.

102,330
5 Claims. (Cl. 166~—119)

This application is a division of my co-pending appli-
cation, Serial No. 394,928, filed November 30, 1953,
(now Patent No. 3,012,611 granted December 12, 1961).

This invention has for an object thereof the provision
of a well tool which is adapted to be anchored to the cas-
ing of a well and operated in a highly efficient manner to
perform useful work in the open formation below the
casing.

Accordingly, a well tool embodying this invention in-
cludes one or more packers that may be set and released
in the open formation responsive to relative movement
between the tool members.

An object of this invention is the provision of tools such
as described wherein no bodily movement of packers
forming parts of the tools is required while the packers
are expanded into contact with the wall of the well bore,
thereby preventing impairment of the packers.

Further, it is an object of this invention to provide a
tool such as described whereby advantages herein noted
are achieved by having portions of the tool engage the
ends of the sleeve packers and causing these portions to
be relatively moved for placing the packers under com-
pression or tension according to the maunipulation of the
run-in string.

This invention possesses many other advantages and
has other objects which may be made more easily ap-
parent from a consideration of the embodiment shown
in the drawings accompanying and forming part of the
present specification. This embodiment will now be de-
scribed in detail, illustrating the general principles of the
invention; but it is to be understood that this detailed de-
scription is not to be taken in a limiting sense, since the
scope of the invention is best defined by the appended
claims.

Referring to the drawings:

FIG. 1 is a fragmentary vertical sectional view partly
in elevation of the upper portion of a well tool embody-
ing the present inventicn, showing the parts of this por-
tion as they would appear while positioning the tool in
or removing it from the well.

FIG. 1g is a fragmentary vertical half sectional view
of the middle portion of the tool of this invention;

FIG. 16 is a fragmentary vertical half sectional view
of the lowermost portion of the tool;

FIG. 2 is a vertical half sectional and partly schematic
view of the complete tool shown in FIGS. 1, 14 and 15,
as when anchored to the well casing with one of the sleeve
packers expanded into sealing position while the other
packer is in inoperative position;

FIG. 3 is a fragmentary vertical sectional and partly
schematic view partly in elevation of the tool shown in
FIG. 2 with both packers expanded to seal against the
well wall;

FIG. 4 is a cross sectional view taken on the line 4—4
of FIG. 1, on an enlarged scale;

FIG. 5 is a cross sectional view taken on the line 5—5
of FIG 1a; and

FIG. 6 is a cross sectional view taken on the line 6—6
of FIG. 15.

The well tool embodying the present invention, as
shown in FIGS. 1-6, includes a tubular body 1 adapted
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to be connected to a tubular run-in string 2 for position-
ing a well. A coupling member 3 for connecting the body
1 with the tubing string is threadedly coupled to a collar
4 rotatably mounted on the upper end of the body 1. This
collar is provided with an internal annular flange 5 which
is rotatably confined between an external flange § on the
body 1 and 4 sealing ring 6’ held in the collar by an an-
nular nut 7 threaded into the inner end of the collar. This
arrangement provides for rotation of the collar 4 relative
to the body 1 responsive to rotation of the tubing string 2,
for the purpose to be hereinafter described.

Surrounding the body 1 are resilient axially spaced
sleeve packers 8 and 9 adapted to be mechanically moved
into and from sealing contact with the wall 10 of the
well bore. When expanded as shown in FIG. 3 to seal
against the well wall, these packers will form therebetween
a pressure chamber C into which fluid under pressure may
be introducéed through ports 12 in the body 1 for the de-
sired treatment of the formation, such fluid being pumped
down the tubing string 2. The ports 12 are provided by
a tubular member 13 extending transversely of the bore
of the body 1 so as to close this bore below the ports
whereby the working fluid is prevented from flowing
through the lower open end of the body 1.

Means are provided for mounting the sleeve packers 8
and 9 on the body 1 in a manner making it possible to
mechanically compress and expand them into sealing con-
tact with the well wall responsive to downward movement
of the tubing string 2 and the body 1 relative to such
mounting means. This means is also operable to retract
the packers under tension respoasive to lifting of the tub-
ing string and bedy 1 relative to the mounting means.
Consequently, the mounting means and body 1 are tele-
scopically connected in a manner permitting relative axial
movement and rotative movement thereof.

As the tool is subject to operation at any depth in the
well, it is necessary to releasably hold the mounting means
against movement whereby the packers thereon may be
mechanically actuated responsive to axial movement of
the body 1 relative to the mounting means. Accordingly,
anchoring means is operatively connected with the mount-
ing means for engaging the casing 11 to anchor the
mounting means thereto.

The packer mounting means and the body 1 are also
operatively connected with locking means for releas-
ably holding the anchoring means and the packers in
inoperative position on the body 1 whereby the tool may
be freely moved in the well. This locking means releases
the body 1 for axial movement relative to the mounting
means responsive to rotative movement of the tubing
string 2 and the body 1 relative to the mounting means.
Accordingly, conventional drag springs 14 are associated
with the anchoring means to frictionally contact the cas-
ing 11 and restrain movement of the mounting means in
a manner permitting movement of the tubing string 2 and
body 1 to release the locking means, setting the anchor-
ing means and mechanically expanding the packers.

As the downward movement of the boedy 1 causes the
anchoring means to operate before the packers are ex-
panded, it is apparent that on the upward movement of
the body member 1, the packers will be retracted before
the anchoring means is released. Thus, at no time in
the use of the tool is it necessary tc move the packers

_ bodily in the well while they are expanded, thereby pre-

70

venting damage of the packers as would be caused if so
moved while in contact with the well wall.

The mounting means for the packers 8 and 9, as shown
in FIGS. 1-6, is constructed and arranged so that these
packers are sequentially expanded and retracted. As
here provided the upper packer 8 .will expand first, after
which the lower packer 9 will expand. Although the
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lower packer 9 is moved bedily axially of the well while
expanding and retracting the upper packer 8, it is not
expanded during such movement ‘and consequently is not
damaged by contact with the wall of the well. In re-
tracting the packer the reverse of the expanding opera-
tion takes place as the lower packer is retracted before
_ the upper packer. ; :

To provide for these operations the packer mounting
means is constructed of two tubular main sections 15 and
16 which telescope the body 1 and in turn are telecopi-
cally connected for relative axial movement. The sec-
tion 15 is uppermost and section 16 lowermost on the
tool body.

The upper sleeve packer 8 surrounds the lower portion
of the upper section 18 so that the lower end of this
packer is fixed to a thimble 17 threadedly connscted to
the lower end of the section 15. A sealing ring 37’ is
carried by the thimble 17 to form a seal between the
thimble and the section 16. A retainer ring 18 is vul-
canized and interlocked as at 19 with the lower end of
the packer 8 and threadedly connected with the thim-
ble to fix the packer to the thimble.

The upper end of the upper sleeve packer 8 is bonded
to and interlocked as at 20 with a ring 21 corersponding
to the ring 18 and threadedly connected with the lower
end of a cylindrical cage member 22 fixedly connected
with the upper end of the lower tubular section 16 of the
packer mounting means. - A sealing ring 21’ is confined
between the ring 21 and an internal flange 22’ on the
cage 22 to form a seal between the ring, cage and sec-
tion 5. The upper end of the lower section 16 teles-
copes the body 1 and extends within the upper section
15 to a point above the packer 8. Opposed longitudinal
slot 23 (see FIGS. la and 5) are formed in the upper
section 15 to slidably accommodate webs 24 which join
the lower section 1§ with the cage 22. Thus, the cage
22 telescopes the slotted portion of the upper section 15
of the packer mounting means and is movable axially
relative thereto. As the ends of the upper packer are
fixed to the cage 22 and lower end of the upper tubular
section 15 respectively, it will be apparent that this
packer will be expanded and retracted om appropriate
relative movement between the cage 22 and the upper
section 15 of the packer mounting means, it being noted
that this cage, in effect, is a part of the lower section 18
of the packer mounting means.

The lower packer § surrounds the lower portion of the
section 16. The lower end of this lower packer is vul-
canized to and interlocked with a ring 26 (see FIG. 15)
threadedly connected to a thimble 27 in turn threadedly
connected with the lower end of the lower tubular sec-
tion 16. The upper end of this lower packer is fixed to
the body 1 through the medium of a cylindrical cage
member 28 fixed to the body 1 and telescoping the lower
section 16. A ring 29 is vulcanized and interlocked with
the upper end of the lower packer 9 (see FIG. 1b) and
threadedly connected with the lower end of the cage 28.
This cage is fixed to the body 1 by means of the tubular
member 13 which forms the ports 12. The member 13 is
welded to the body 1 so that it extends laterally from op-
posite sides of the body and into openings 31 in the cage
28. These ends of the member 23 are welded to the cage
and thereby fix the cage to the body 1. Slots 28’ in
the section 16 slidably accommodate the member 13
whereby the cage 28 while fixed to the body 1 is slidable
on the exterior of the section 16. An annular nut 33 is
screwed into the upper end of the cage and holds a
sealing ring 34 in piace between the lower tubular sec-
tion 16 and the cage. A similar sealing ring 35 is heid
in place by the ring 29 between the lower end of the cage
and the lower section 16. These sealing rings prevent
fluid from entering between cage 28 and the lower sec-
tion 16.

As the ends of the lower packer 9 are fixed to the cage
28 which is a part of the body 1, and to the lower end
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of the lower section i€ respectively, it is apparent that
this packer will be expanded and retracted responsive to
appropriate relative movement between the body 1 and
the lower section i8.

In order that the upper packer 8 will be expanded be-
fore the lower packer 9, the lower section 16 of the pack-
er mounting means must be moved downwardly while
the upper section 15 is anchored to the casing. Such
downward movement of the lower section 16 is effected
by lowering the tubing string 2 and body 1. Thus, the
lower section 1% must be connscted to the bedy 1 in order
to be lowered to expand the upper packer as well as raised
to retract this packer. -This connection of the body 1 and
section 16 must be releasable after expansion of the
upper packer, as it is then necessary to move the body
1 downwardly relative to the section 16 to expand the
lower packer. Accordingly, detent means which releases
under a given force is employed to releasably connect the
btody 1 with the tubular seciion 18. As here shown this
dstent means comprises a shear pin 36 fixed to the thimble
27 and engaged in a noich 37 formed in a collar 38 at the
lower open end of the body 1. The collar 38 mounts a
perforated sub 32 on the lower end of the body 1. The
pia 36 wiil shear when the body 1 and the lower section
16 as a unit are moved downwardly relative to the upper
secticn 35 sufficiently to expand the upper packer 8 into
sealing engagement with the bore wall. Although the
packer 9 is moved bodily downwardly with the aforesaid
joint movement of the body 1 and the lower section 18, it
is not expanded at this time and thetefore not damaged.

Downward movement of thé body 1 relative to the
lower section 16 as affected when the pin 37 shears off,
causes the packer & tc be expanded into sealing erngage-
ment with the bore wall, thereby forming with the ex-
panded packer 8 the pressure chamber C into which fluid
under pressure may be introduced through the ports 12
to treat the formation as in acidizing or fracturing the
formation or otherwise subjecting it to fluid under pres-
sure for such treatment as may be desired.

The anchoring means for anchoring the packer mount-
ing means to the casing 11 includes a down-drive type
spear or expander 49 carried by the upper section 15 of
the mounting means for moving slips 41 into and out of
anchoring engagement with the casing. The slips 41 are
slidably dovetailed on the expander and comnected by
means of links 42 with a collar 424 rotatably conmected
with a locking sleeve 43 surrounding the upper section
i5. The collar 42q is rotatably interlocked with an an~
nular member 42b welded to the upper end of the sleeve
42 for holding the upper ends of the drag springs 14 in
place on the sleeve 43. * A similar member 42¢ on the
lower end of the sleeve 43 retains the lower ends of the
drag springs. The locking slesve 43 is provided with
a J-slot 44, which with a pin 45 on the upper section 15
forms a conventional J-lock for releasably holding the
slips 41 against axial movement relative to the expander.

The spear or expander 48 surrounds the upper section
15 and is fixed theretc by a collar 46 threadedly connect-
ed as at 47 with the upper section 15 and as at 48 with
the upper end of the expander.

Threadedly connected with the upper end of the collar
46 is a locking sleeve 59 which surrounds the upper end of
the body 1 and telescopes the coupling member 3. The
sleeve 58 is provided with a J-slot 51 which with a pin 52
on the coupling member 3 forms a conventional J-lock
for releasably holding the body 1 and the sleeve 50 against
relative axjal movement. This lock cooperates as will be
hereinafter described, with the J-lock on the sleeve 43
to releasably hold the slips and the expander against move-
ment out of inoperative position with the slips retracted as
shown in FIG. 1.

A constantly open by-pass passage 54 is provided as
shown in FIGS. 14 and 15, by the annular space between
the body 1 and the lower tubular section 16. This by-
pass passage extends from the lower end of the tool to



3,169,579

5

ports 55 formed adjacent the upper end of the lower sec-
tion 16. The ports 55 open into the cage 22 whereby
through openings 56 in the cylindrical wall of the cage,
well fluid may fiow into the by-pass 54 from the casing
annulus or vice versa when positioning, repositioning or
removing the tool. The by-pass passage 54 is closed above
the ports 55 by means of a sealing ring 57 sealing between
the upper end of the section 16 and the body i, as shown
in FIG. la. Fluid entering the portion of the bore of
the body 1 below the tubular member 13 which closes the
bore will pass through a port 58 in the body 1 into the
by-pass passage 54 as indicated by the arrows in FIG. 1b.
Should the lower packer fail, the pressure fluid in the
chamber C will be released through the by-pass passage
54 thereby preventing this pressure from raising the tool
and damaging the tubing string.

As shown in FIG. 1« the upper tubular secticn 15 is
made in two paris connected by means of the coupling
members 59 and 68. The coupling member &5 provides
a shoulder 69 opposed to a stop ring 61 threadedly
mounted on the body 1. The stop ring 61 supports the
weight of the two sections 15 and 16 and parts connected
therewith, when the tool is locked for positioning in the
well as shown collectively in FIGS. 1, 1¢ and 1b. The
body 1 may also be made of two parts which as shown in
FIG. 1z joined by a coupling member 63.

With reference to FIG. 1a it will be seen that opposed
ports 64 and 65 are provided in the body 1 and upper
tubular section 18 respectively, above the cage 22. Port
65 in the section 15 is open at all times. Port 64 however,
is closed as shown in FIG. 3, by being straddied by the
sealing ring 57 and a similar sealing ring 6 on the lower
tubular section 16. This action takes place when the
body 1 is lowered to dispose the port between the rings
57 and 66. The port 64 when open provides for scaveng-
ing the well fluid from the tubing string and tool into the
casing to prepare the tool for operation as will be here-
inafter described.

Operation

When the tool with the parts therecf locked against
relative axial movement as showsn in FIGS. 1, 1q and 15,
has been positioned on the tubing string 2 at the selected
zone of the well to be treated, the tubing string is lifted
slightly and turned in a clockwise direction. This causes
the coupling member 3 which is rotatively coupled to the
body 1 to be correspondingly furned relative to the body
1 whereby the pin 52 on the member 3 is moved to the
limit of its horizontal movement in the J-siot 5% in the
locking sleeve 58. Continned clockwise turning of the
string 2 and coupling member 3 causes the pin 52 to drive
the locking sleeve 50 so as to turn in a clockwise direc-
tion. As the sleeve 58 is a continuation of the upper
tubular section 15 of the sectional mounting means for
the packers, the slip expander 49, slips 41, links 42 and
rotative collar 42z also turs in a clockwise direction with
the section 15. At this time the drag springs 14, by fric-
tional contact with the casing 11 will restrain rotative
movement of the sleeve 43 so that as the section 15 con-
tinues to turn in a clockwise direction, the locking pin 45
on the section 15 will be positioned in the J-slot 44 in the
sleeve 43 for axial movement in such slot.

When the parts of the tool are unlocked as above de-
scribed, the tubing string is lowered, thereby allowing the
sectional mounting means (tubular sections 15 and 16)
for the packers 8 and 9 to lower by the weight thereof,
whereby the slip expander 40 carried by the upper section
15 wiil be lowered relative to the slips 41. As the slips
are held against axial movement by the drag spring 14,
it is apparent that the lowering of the expander 48 will
cause the slips to be moved into anchoring engagement
with the casing 11 to anchor the uoper section 15 thereto.
During this slip setting operation the packers 8 and 9
move axially in the well but are not expanded and thus are
moved freely.
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After the upper section 15 is thus held against axial
movement, the body 1 is lowered relative thereto and
through the shear pin 36 causes the lower section 16 to
be lowered correspondingly. As the cage 22 is fixed to
the upper end of the lower section 16, movement thereof
relative to the upper section 15 as permitted by the slots
23 in the Iatter, will cause the upper packer to be com-
pressed between the cage 22 and the thimble 17 on the
lower end of the then stationary upper section 15, thereby
expanding this packer into sealing contact with the wall 18
of the well.

During this' downward movement of the lower section
16 to expand the upper packer 8, the lower packer 9 is
moved bodily downwardly in the well but is not expanded
at this time. However, when the force developed by this
downward movement of the body 1 and section 16 in
compressing and expanding the upper packer 8, exceeds
the holding force of the shear pin 36, this pin will break
off and permit the body 1 to be moved downwardly rela-
tive to the lower section 16. On this relative downward
movement of the body 1, the lower packer 9 confined be-
tween the cage 28 and the thimble 27 on the lower end of
the lower section 16 will be compressed and expanded into
sealing contact with the wall of the well. This will form
the pressure chamber C between the packers 8 and 9 in
the annular space between the tool and the wall of the
well.

After the slips 41 are set and the upper packer 8 has
been expanded to seal against the well wall, but before
the lower packer 9 has been expanded, the body 1 will not
have been lowered sufficiently to close the by-pass port
64. Thus, the port 64 is open as shown in FIG. 2 and
the tool may be prepared for operation by pumping fluid
down the tubing string to scavenge the well fluid through
the ports 64 and 65 into the casing. When it is determined
by the usual method that this pressure fluid reaches the
tool, the tubing string and body 1 are lowered in the man-
ner hereinbefore noted to expand the lower packer 9.

When the lower packer 9 is expanded to seal against the
well wall, the by-pass port 64 is disposed between the
sealing rings 57 and 66 and thereby closed. The pres-
sure fluid forced from the top of the well through the
tubing string 2 will now pass through the port 12 into
the pressure chamber C for such treatment of the forma-
tion as may be desired according to the nature of the
fluid directed into the chamber C.

It should be noted that the constanily open by-pass 54
in the tool makes it possible to move the tool freely
through fluid in the well during positioning, repositioning
and removing the tool.

Fluid under extremely high pressure may be employed
in the operation of this tool as the weight of the tubing
string is not relied upon to counteract hydraulic up-thrust
forces of the pressure fluid.

The weight of the tubing string is directly applied to
the upper end of the lower packer 9 only, and any tend-
ency of axial movement of lower packer 9 under the work-
ing pressure can be compensated by lowering the tubing
string.

To release the tool for removal from the well or to
reset it in a zone above or below the zone previously
worked, the tubing string 2 and the body 1 as a unit are
lifted. Upon this lifting of the body 1 the packers are
s;:lquentially retracted, in the reverse order to the setting
thereof.

On the initial upward movement of the body 1 from the
position shown in FIG. 3, the weight of the tubing string
2 is relieved from the top of the lower packer ¢ and as
the lift of the body continues this packer is fully retracted
by being placed under tension while the upper packer re-
mains compressed and tightly sealed against the well wall.
The upper packer 8 remains compressed and sealed against
the well wall due to the fact that the body 1 and cage 28
carried thereby are movable upwardly relative to the
lower section 16 by reason of the tubular member 13 on
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the cage being free to move upwardly in the slots 28’ in
the lower section 16. When the tubular member 13
reaches the tops of the slots 28’, the lower packer 9 is
fully retracted. Continued upward movement of the body
1 at this time causes the lower section 16 to be lifted for
retracting the upper packer. As the cage 22 carried on
the upper end of the lower section 15 is fixed to the
upper end of the upper packer 8§ while the lower end of
the packer is fixed to the lower end of the then anchored
upper section. 15, it is apparent that the aforementioned
continued upward movement of the body 1 and conse-
quent upward movement of the lower section 16 will place
the upper packer under tension and fully retract it.

During the retraction of the upper packer 8 the cage
22 on the lower section 16 moves freely upwardly in the
slots 23 in the anchored upper section 15, without causing
any movement of this upper section, thereby assuring that
the slips 41 will remain in anchoring contact with the
casing during the retraction -of the upper packer.

When the top of the cage 22 reaches the top of the

slot 23 in the upper section 15, this upper section will be "

raised as the lifting of the body 1 continues, whereby the
expander 40 will be lifted relative to the slips 41 to-there-
by release the slips.
the pins 45 and 52 will be disposed at the tops of the
J-slots 44 and 51 whereby counter clockwise turning of
the body 1 as effected through the tubing string 2 will
cause the pin 52 to move horizontally into locking posi-
tion in the locking sleeve 50 so as to turn this sleeve and
the upper section 15 correspondingly. As the upper scc-
tion 15 carries the pin 45 it will be moved horizontally to
locking position in the J-slot 44 in the sleeve 43, which
Jatter is held against turning by the drag springs 14.
With the tool locked in this manner it may be positioned
at any desired point in the well for further operation or
removed from the well.

I claim: -

1. A well tool including: a tubular body and tubular
means connected for relative axial movement; resilient
sleeve packers axially spaced on said tubular means; said
body having a port therein opening outside said tubular
means between said packers; said tubular means. includ-
ing a pair of members connected: for relative axial move-
ment; means connecting the lower ends of said packers
with said members; means for anchoring one of the mem-
bers in the well; means releasably connecting the other of
said members and said body for joint axial movement
relative to said one member; means on said other member.
engaged with the upper end of the uppermost packer for
compressing and expanding said packer responsive to said
joint axial movement of said other member and body
relative to said one member; said releasable means releas-
ing said body for axial movement relative to said other
member and being responsive to a predetermined load
imposed on said releasable means by the axial movement
of said body during said compression of said.uppermost
packer; and means on said body engaged with the upper
end of the lowermost packer operable.to compress and
expand the lowermost packer responsive to said axial
movement of said body relative to said pair of memnibers.

2. A well tool as defined in claim 1, wherein said
releasable means comprises frangible means ccengaged
with said body and said other of said members.

3. A well tool iacluding: a tubular body and mount-
ing means connected for relative axial movement; resil-
ient sleeve packers axially spaced on said .mounting
means; said body having a port therein opening outside
said mounting means between said packers; said mount-
ing means including an outer tubular member and an
inner tubular member telescopically connected for rela-
tive axial movement; means fixing the lower end of the
upper packer to said outer tubular member; means fixing
the lower end of the lower packer to said inner tubular

When the slips have been released.
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member; means for anchoring said outer tubular mem-
ber against axial movement in the well; means releasably
connecting said inner tubular member and said body for
limited joint axial movement relative to said outer tubu-
lar member; means on said inner tubular member for
engaging the upper end of the upper packer to expand

=

_it into sealing contact with the wall of the well; said outer

tubular member having longitudinal slots therein through
which said last named means is extended for engaging
said upper packer and in which said last named means
is slidable; eaid last nmamed means operating to expand
said upper packer responsive to said joint axial movement
of said inner tubular member and said body; said releas-
able means releasing said inner tubular member and said
body for relative axial movement responsive to a prede-
tsrmined load imposed on said releasing means during
said expansion of said upper packer; said inner tubular
membes having longifudinal slots therein; and means on
said body extended through said last named slots and
engaged with'the upper end of the lower packer for ex-
panding the lower packer-into sealing engagement with

seid wall, responsive to axial movement of said body

relative to said tubular members.

4. A well tool as defined in claim 3, wherein said
releasable means comprises frangible means coengaged
with said body and said other of said members.

5. A well tool including: a tubular body and tubular
means connected for relative axial movement; resilient
sleeve packers axially spaced on said tubular means; said
body having a port therein opening outside said tubular
means between said packers; said tubular means includ-
ing a pair of members connected for relative axial move-
ment; means connecting the lower ends of said packers
with said members; means for anchoring one of the mem-
bers in the well; means releasably connecting the other
of said members and said body for joint axial movement
relative to said one member; means on -said other mem-
ber interlockingly coengaged with the upper end of the
uppsrmost packer for compressing and expanding said
packer and for retracting said packer responsive to said
joint axial movement of said other member and body
relative to said one member in opposite directions; said
releasable means releasing said body for axial movement
relative to said other member and being responsive to
a predetermined load imposed on said releasable means
by the axial movement of said body during said compres-
sion of said uppermost packer; and means on said body
interlockingly coengaged with the upper end of the low-
ermost packer operable to compress and expand the low-
ermost packer and to retract said packer respomnsive to
said axial movement of said body relative to said pair
of members in opposite directions.
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