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The present invention relates to multiple zone well
production apparatus, and more particularly to well packer
apparatus capable of conducting well bore production
from a plurality of formation zones through separate
paralle]l tubing strings to the top of the well bore.

An object of the invention is to provide an improved
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apparatus for use in conducting well production from at
least three producing zomes in a well bore separately -

throtigh thrée parallel tubular strings to the top of the
well baore.

Another object of the invention is to provide a well
packer apparatis having at least three parallel fiow pas-
sages through it with which three tubilar strings extend-
ing to the top of the well bore can be placed in com-
munication, the passages all being of relatively large
diameter which is substantially the same as the inside
diameter of the tubular sfrings, so that a full opening
through each passage and tubular string is present for the

urnrestricted flow of fluid, and for movement therethrough’

of other devices.

A further objéct of the mventlon is to provide a well
packer apparatus having at least three parallel passages
through it with which separate parallel tubular strings
extending to the top of the well bore can be placed in
communication, the packer apparatus being set in the
well bore by manipulation of the tubular strings, and with-
out the necessity for supporting the apparatus from a
lower device, such as a lower packer, set in the well bore.

An additional object of the invention is to provide a
weil packer apparatus having at least three parallel pas-
sages through it with which separate parallel tubular
strings extending to the top of the well bore can be placed
in communication, sétting of the packer apparatus in the
well bore being effected by imposing downweight on
eithér one, two or three of such tubular strings, thereby
d1v1d1ng the weight applied between them and prevent-
ing buckling of a single tubular string, and at the same
time insuring that sufficient downweight can be imposed
on the packer apparatus to maintain it set in packed-off
condition.

Another object of the invention is to prov1de a well
packer apparatus having at least three parallel passages

through it with which three parallel tubular strings can

be placed in communication, setting of the packer appa-
ratus in the well bore being effected by holding one tubu-
lar string in tension and imposing downweight on one or
both of the other tubular strings, release of the packer
being accomplished by elevating the other tubular strings,
or if need be, the tubular string originally held in tension.

This invention possesses many other -advantages, and
has other objects which may be made more clearly ap-
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FIG. 2 is a side elevational view of the upper packer
disclosed in FIG. 1;

FIGS. 3 and 3a together constltute a longltudmal sec-
tion through ‘the packer illustrated in FIG. 2 with the
parts disclosed in a single plane for convenience of illus--
tration, FIG. 3a constituting a lower continuation of
FIG. 3; ‘

FIG. 4 is an enlarged longitudinal section taken along
the line 4—4 on FIG. 2;

FIG. 5 is an enlarged cross-section taken along the
Jifie 5—5 on FIG. 2;

FIG. 6 is an enlarved cross-section taken along the
line 6—6 on FIG. 2;

FIGS. 7 and 7a together constitute a longitudinal sec-
tion through the dpparatus illastrated in FIGS. 3 and 3a,
on an enlarged scale, illustiating the packer anchored in
packed-off condition in the Wwell casing, FIG, 7a con-
stitutifig a lower continttation of FIG. 7;

FIGS. 8 and 8z arg views corresponding to FIGS. 7
and 7a, respectively, illustrating the packer released from
the well casing after having been set therein;

FIGS. 9 and 9a together comstitute a loagitudinal sec-
tion of a modified form of well packer apparatus in con-
dition for movement through a well casing, FIG. 9a con-
stituting a lower continuation of FIG. 9; and

FIGS. 10 and 10z together constitute a longitudinal
section through the apparatus shown in FIGS. 9 and 9a,
the packer being set in packed—'oﬁ condition in the well
casing.

As disclosed in FIG. 1, a well bore A has been drilled
and casing B sét therein.  The well bore is shown as pass-
ing through a lower producing zone C, an intermediate
producing zone D and an upper producing zone E, there
being lower, intermediate and uppér perforations F, G, H
in the casing communicating with the lower, intermediate
and upper zones, respectively. A lower packer J of any
suitable type is anchoréd in packeéd-off condition in-the
well casing B between the lower and intermediate casing
perforations F, G, this packer having a single or first
central passage 16 thefethrough receiving the lower end

. of a first lower tubing string 11 which may have a head

12 attached thereto adapted to Test ipon the lower packer.
This lower tubing string extends upwardly and communi-
catés with a first longitudinal passa'ge 13 through an
intermeédiate packer K that can be set in packed-off ‘con-

- dition in the well casing B between the intermediate and

upper casing perforations G, H. This intermediate packer
K may be-of any suitable form, having a second longi-
tudinal passage 14 extending therethrough. The inter-
mediate packer K may be of a tYpe which is anchored in
packed-off condition in the well casing by i meosmg down-

" weight on the packer, and by relatively moving an upper

" portion of the packer with respect to a lower portion of
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parent from a consideration of several forms in which it

may be embodied. Such forms are shown in the draw-
ings accompanying and forming part of the present speci-
fication. These forms will now be described in detail
for the purpose of lllustratmg ‘the general principles of
the invention; but it is to be understood that such detailed
description 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:

FIGURE 1 is a diagrammatic view of an apparatus
embodying the invention disposed in a well bore;
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the packer, the lower portion being prevented from mov-
ing by the lower tubing string 11. To permit such- setting
to occur, the lower tubing string may include a telescopic
joint 15. . The intermediate packer K is essentially a hook
wall packer ‘having thé first and second paraHel passages
13, 14 extending completely therethrough, being of any
preferred specific type. By itself, it constitutes no part of
the present invention.

AR upper well packer L is set in the well casing B
above the upper pérforations H and is of the specific
structure jllustrated in FIGS. 2 to 8a or FIGS. 9 to 10a.
This packer L has first, second and third parallel pas-
sages 16, 17, 18 therethrough there being a first inter-

mediate tubing string 19 extending between its first pas-

sage 16 and the first passage 13 through the intermediate
packer K. A ‘sécond intermediate tubing string. 20 ex-
tends between. the second passage 17 in the upper packer
and the second passage 14 in the intermediate packer K.
The third passage 18 in thé upper packer L is open to the
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casing B immediately therebelow and will conduct fluid

from the upper zone E into a third tubing string 21 dis-

posed in the third passage 18, and which extends to the
top of the well bore. Similarly, a first tubing string 22,
extending to the top of the well bore, coacts wi-th the first
passage 16 in the upper packer; and a second -tubing
string. 23, extending to the top of the well bore, com-
municates with the second passage 17 -in' the upper
packer.

From the foregoing description of FIG 1, it will be
evident that well production from the lower zome C
passes into the lower tubing string 11, flowing upwardly
into the first passage 13 of the intermediate packer K,
through the first intermediate tubing string 19 and the
first passage 16 in the upper packer L, and then through
the first tubing string 22 extending to the top of the well
bore. The well production from the intermediate zone
D: flows through a separate path into the second passage
14 of the intermediate packer K, then continuing up-
wardly through the second intermediate tubing string 20
to the second passage 17 of .the upper packer L, from
where it flows through the second tubing string 23 to
the top of the well bore. Well production from the up-
per zone H flows through the ‘third passage 18 in the
upper packer, and through the third tubing string 21 to
the top of the well bore.

In the installation illustrated diagrammatically in FIG.
1, the lower packer J may be run-in the well casing B
and set in place between the lower and intermediate per-
forations F, G, after which the running-in and setting
equipment (not shown) is removed from the well casing.
The lower tubing string 11 of the proper length is then
attached to the second packer K and the first and sec-
ond intermediate tubing strings 19, 20 are also attached
to the second packer. The upper packer L .is then se-
cured to the. first and second intermediate tubing. strings
19, 20 and the first tubing string 22 then attached to the
upper packer. The combination just described is run
in the well casing B until the lower tubing string 11 en-
ters the first passage 10 of the lower packer J and the
tubing head 12 comes to rest thereon. Downweight is
then imposed on the first tubing string 22 which will be
transmitted through the first intermediate tubing string
19 to the second packer K, effecting its: anchoring in
packed-off condition against the well casing B between
the intermediate and upper perforations G, H. - Since the
first and second- intermediate tubing strings 19, 20 are of
a proper length, the upper packer L will then be disposed
above - the upper casing perforatlons H. The. upper
packer can then be anchored in packed-off condition

against the well casing B, in.the manner described in .de-.

tail hereinbelow. In general, if the first. tubing string
22 is secured to the body of the upper packer, such string
may be held in tension and one or both of the other
tubing strings 21, 23 then lowered in the well casing and
fitted in their respective passages 18, 17,  whereupon
downweight is imposed upon them for the purpose of
expanding the gripping members against the well casing,
as well as the packing structure, described hereinbelow.
The upper packer L can assume another form in which

the first intermediate tubing string 19 cannot move down--

wardly, because of its being supported by the set inter-
mediate packer K, whereupon downweight can be im-
posed on the first tubing string 22, or, if the.second and
third tubing strings 23, 21 have been positioned .in the
second and third. passages 17, 18, downweight can be
imposed ‘on all three of such tubmg strings, or on only
one of them, or any two of them, in order to efféct an
anchoring of the upper packer L in packed-off condition
against the wall of the well casing; as described here-
inbelow.

hy the unper packer form L of mventmn illustrated in
FIGS. 2 to 8a, inclusive, the lower portion of the first
tubing string 22 may be constituted as a first mandrel or
body 25 slidable through ah uppér guidé 26 having a
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tapered guide surface 27 for guiding the second and third
tubular strings 23, 21 into their respective passages 17, 18
in the upper packer. A second tubular body or recep-
tacle 28 is threadedly secured to the guide, as well as a
third tubular receptacle -or body 29, the second and tpird
receptacles being adapted to receive the lower portions
of the second and third tubular strings 23, 21, respec-
tively. . Second and third body extensions 30, 31 are
threadedly attached to the second and third receptacles
28, 29, respectively, these body extensions extending into
the body 32 of an anchor device 33, which is fo prevent
fluid pressure from below-the well packer I from moving
it upwardly in the well casing B. The anchor body 32
has first, second and third longitudinal passages 34, 35,
36 therein, the first mandrel 25 being slidable in the first
passage 34, whereas the second and third body exten-
sions 3¢, 31 extend into the second and third passages
35, 36, being fixed to the anchor body 32 by a split cou-
pling ring 37 in a peripheral groove 38 in each body ex-~
tension, which engages the upper end of the anchor body
32 to prevent downward movement of the extensions
relative to the anchor body. Upward movement of the
body extensions 30, 31.is prevented by an insert plate
39 through which the extensions pass and the first man-
drel 25 is slidable, this plate being fastened against the
upper end of the anchor body 32 by a clamp ring 40
threaded on the anchor body and having an inwardly
directed flange 41 engagmg the insert plate 39 to hold
it against the coupling rings 37.

~ Threaded into and depending from the anchor body
32 are second and third tubular mandrels or bodies 42,
43 communicating with the second and third passages
35, 36 of the anchor body, respectively.. These tubular
body members extend downwardly through an upper con-
nector 44 abutting the lower end of the anchor body 32,
the connector resting upon' split rings 45 mounted in
grooves 46 in the second and third mandrels 42,.43." An
upper abutment 47 is clamped against the connector 44 -

* and the split rings 45 by an abutment clamping member
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48 threaded on the upper connecior 44 and having an
inwardly directed flange 49 engaging the upper abutment
47. In operating effect, the upper abutment 47 and the
clamp ring 48 together constitute an abutment. Such
composite abutment engages the upper portion of a pack-
ing structure 50, which, as specifically illustrated, in-
cludes a plurality of pliant, elastic: packing elemetits 51,
made of rubber or rubber-like material, separated by
metallic spacer elements 52, the lowermost packing. ele-
ment 51 engaging a composite lower abutment 53, 54
resting initially upon lower split rings 55 disposed in
grooves 56 in the second and third mandrels or body
members 42, 43. An abutment clamp ring 54 is threaded

. onto a lower expander member 57 and has an inwardly

55

. directed flange 58 ‘engaging the lower abutment 53 to

clamp the latter against the upper end of the expander
57

The expander 57 has tapered expander surfaces 59

- thereon which incline in a downward and inward direc--

60
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tion, cooperating with companion tapered surfaces 60 on
slips 61 having external wickers or teeth -62 facing pre-
dominantly in a downward direction, so” as to anchor the
well packer L against downward movement in-the well
casing B. Relative downward movement of the expander.
57 ‘along the slips ‘61 will expand the latier outwardly
against the well casing B, whereas relative upward move-
ment of the expander along the sllps will effect -a retrac~
tion of the latter from the well casing. Such retractlon_,
will occur because of the side tongues 63 on the inner
portions of each slip being slidable in compamon grooves.
64 on opp051te sides of each expander slot 65 in which:
the slip is received. .

The slips 61 are connected for joint longitudinal move-

‘ment by being coupled to a slip ring 66, the lower end 67

of each slip being of generally inverted T-shape and re-
ceived -‘within a companion T-shaped generally radially
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groove 68 in the slip ring. Thus, the slip ring 66 couples
the slips 61 for joint longltudmal movement, but permits
them to move radially of the rmg, the T-shaped heads 67
being slidable in their companion grooves 68. Longitudi-
nal movement of the slips 61 along the expander 57 when
the slips are being expanded is limited by a stop sleeve
69 on the ring 66 slidable along one of the mandrels 43
and engageable with the expander 57.

The first tubular mandrel or body 25 extends slidably
through the upper connector 44, upper abutment 47, pack-
ing elements 51, spacers 52 and expander 57, and also ex-
tends through the slip ring €6, being coupled to the latter
member by a split shear ring 78 having an inwardly di-
rected flange 71 disposed in a peripheral groove 72 in the
first mandrel 25 and received within a counterbore 73 in
the slip ring 68. The first mandrel 25 is prevented from
moving downwardly of the slip ring 66 by a retaining ring
74 through which all of the mandrels 25, 42, 43 pass,
which is attached to the slip ring 61 by a plurality of
longitudinal extending screws 75 (see FIGS. 2 and 4).
The first mandrel 25 extends downwardly from the slip
ring 61 and passes through a lower body structure 7€,
including an upper retaining portion 77 and a lower ring
78. A split coupling ring 79 is mounted in a peripheral
groove 89 in the first mandrel 25 and is disposed within
a counterbore 81 in the upper body member 77, being
held against the upper retaining member 77 by the re-
taining ring 78. The upper retaining member 77 and
retaining ring 78 are secured together by longitudinal
screws 82 (FIG. 2). The upper member 77 may have a
guide ring 83 threaded thereon which has a desired ex-
ternal diameter, so as to insure the passage of all of the
packer parts thereabove in the well casing B. If any re-
strictions are encountered, they will be engaged by the
ring &3, which is indirectly connected to the first mandrel
25, thereby precluding inadvertent setting of the well
packer.

The second and third tubular mandrels 42, 43 pass slid-
ably through the packing elements 51, spacers 52 and
lower abutment 53, and are also movable relatively down-
wardly in the expander 57, since their coupling rings 55
are received within enlarged bores 84 in the expander.
The second- and third mandrels 42, 43 also are slidable
-through the slip ring 66 and its retaining ring 74, as well
as through the lower body structure 76. Initially, how-
ever, one of the tubular mandrels 42, 43, such as the sec-
ond tubular mandrel 42, is reléasably coupled to the slip
ring &6, to prevent setting of the well packer against the
well casing until such- setting is purposely desired. . As il-
lustrated most clearly in FIGS. 34, 7¢ and 8a, a split con-
trol ring or cam 85 is mounted in a peripheral groove 86
in the second tubular member 42, this ring being initially
disposed within a latch sleeve 87 threaded into the re-
tainer ririg 74 and which has depending latch legs 88 ter-
minating in inwdrdly directed fingers 82 which are, at
first, dispesed under the cam 85. The upward position
of the second mandrel 42 relative to the slip ring 66 may

be limited by mounting a stop ring 9% in a groove %1 in.

_the second mandrel 42 engageable with a shoulder 92 on
the slip ring, the stop ring 9% being slidable downwardly
‘relative to the slip ring 66 and aiso being slidable within
the latch sleeve 87. If desired; the second tubular mem-
ber 42 may be initially secured to the latch sleeve 87 by
a shear screw 93. )

The second tubular member 42 extends downwardly
through the lower body retainer 77 and into a tube or re-
ceptacle 94 threadedly secured to the retainer ring 78 and
which depends therefrom. Leakage of fluid betwéen the
lower end of the second mandrel 42 and the lower recep-

.tacle 94 is prevented by a suitable side séal ring 95 in
_the receptacle slidably engaging the periphery of the sec-
ond mandrel 42. A coupling 96 attaches the second inter-
mediate tubing siring 26 to the receptacle 94, this second
intermediate tubing string, as described above, extending

6
into the second pidssage 14 through the -intermediate
packer X.

The third tubular fhandrel 43 is also slxdable down-
wardly through the lower body 76. Thus, the second and
third tubular members 42, 43 are slidable downwardly
through the lower body 76, but the first mandrel 25 is

" attached to the lower body of the coupling ring 79 and
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“ously been set in the well bore.

the lower retaining ring 78 and screws 82. The retainer
ring 78 may have a threaded box 97 surrounding the third
mandrel 43 into which another tubulir member - (ndt
shown) may be threaded and into which the mandrel 43
would telescope.

The anchor pottion 33 of the tool is used whenever high
pressures in the upper zone E might tend to move-the
packer L in an upward direction.” The Iower slips 61 are
capable of anchoring the well packer L against down-
ward movement in the well casing, but not against up-
ward movement. Accordingly, the anchor 33 prevents
such upward movement. - As shown, the anchor body 32
has a plurality of radial cylinders 1@ therein, each cylin-
der slidably receiving a gripping member or anchor ele-
ment 181 urged outwardly by fluid pressure, to place the
upwardly facing wickers or teeth 102 of the gripping ele-
ment in anchoring engagement with the well casing B. A
helical compression spring 103 normally urges each an-
chor element 181 in an inward direction, or to retracted
position, the inner end of each spring engaging an an-
chor element 181 and iis outer end a retainer member
184 extending longitudinally across a row or set of anchor
elements 161 and being secured to the anchor body in any
suitable manner, as by means of screws 185.

Fluid pressure from one of the zones, such as the upper
zone B, will pass into the lower end of the third mandrel
43 and upwardly therethrough into the third passage 36
of the anchor body. Ports 186 extend from such third
passage 36 to each of the cylinders 161, in order that fluid
under pressure from such zone can act upon the piston
elements 181 and urge them outwardly into gripping en-
gagement with the wall of the well casing B, when suffi-
cient pressure is present to overcome the force of the re-
tracting springs 183. = As shown, leakage of fluid past
the piston gripping elements 161 is prevented by piston
rings 167 engaging the walls of the cylinders 198. If
such pressure is insufficient to overcome the force of the
springs, the piston elements 181 remain in retracted po-
sition. However, the absence of sufficient pressure will
merely mean that there is no pressure tending to release
the well packer from its anchored condition in the well
casing by elevating it. . Assuining sufficient pressure is
present, then it is-necessary to relieve such pressure before
releasing the well packer L from the well casmg B, in order .

-to remove it from the well bore.

As described above, the lower well packer I has previ-
The lower tubing string
11 is then secured to the intermediate packer K in com-

munication with its first passage 13, the lower tubing

string 11 being of a sufficient length such that when its
tubing head 12 rests upon the lower packer J, the inter-
mediate packer K will be disposed above the intermedi-
ate perforations G in the well casing and below the upper
perforations ' H. The first and second intermediate tub-
ing-strings-19, 26 are then appropriately secured to the
intermediate packer X and the apparatus lowered in the
well- casing. With the upper portions of the first and
second intermediate tubing strings 19, 20 still disposed
above the top of the well bore, they are connected to the
first tubular mandrel 25 of the upper packer L and to

" the tube or receptacle 94, respectively. The. first tubing

70

75

string 22 is secured to the first tubular mandrel 25, as
by means of thé coupling 119, and the lowering of the
combination of upper and intermediate packers K, L, and
tubing strings 19, 20, 11 is then continued, by lowering
the first tubing string 22. During such lowering, of
course, the packing and slip portions of the intermediate
packer and of the upper packef are in retracted pésition;
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-the upper packer parts being in the relative position illus-
trated in FIGS. 2, 3 and 3a. Lowering is continued until
the lower tubing string 11 extends through the passage
10 in the lower packer J and its head 12 comes to rest
thereupon.- The imposition of downweight on the first
tubing string 22 will now be transmitted directly through
the first intermediate tubing string 19 to the second packer
K and effect its anchoring in packed-off condition in the
well casing B above the intermediate perforations G, in
a known manner.  The first and second intermediate tub-
ing strings 19, 20 have sufficient length such that the set-
ting of the packer K in the well casing B above the inter-
mediate perforations G .will locate the upper packer L
in the well casing above the upper casing perforations H.

One of the other tubing strings, such as the second
tubing string 23, may now be lowered in the well casing
and its lower end will engage the tapered guide surface
27 on the head 26, which will direct it into the second
receptacle 28. It will enter such second receptacle and,
if it has latches 111, such latches will snap inwardly and
.then pass under a shoulder 112 in the receptacle, at which
time a side seal 113 on the lower end of the second tubing
string 23 will engage the wall of the receptacle 28 to pre-
vent leakage therebetween.  With the first tubing string
22 prevented from moving downwardly, downweight is
imposed on the second tubing string 23, which will exert
a downward force on the second tubular mandrel 42
through the body extension 3¢ and anchor body 32; this
downward force being imposed on’ the shear screw 93,
which is secured to the latch sleeve 97 and, in effect, to
the first tubular mandrel 25 through the agency of the
retainer ring 74, slip ring 66 and-shear ring 70.. When
a sufficient downward force has been imposed to shear
the screw 93,-it becomes disrupted, whereupon the cam
ring 85 on the second mandrel engages the upper tapered
surfaces ‘115 of the latch legs 88, 89. The imposition
of sufficient downward force will now cause the ring 85
to cam or expand the legs 88, 89 outwardly to a releasing
position and permit downward movement. of the second
mandrel 42 within the slip ring 66 and latches 88, 89, as
well as downwardly within the lower body 76. Such
downward movement of the mandrel 42 is accompanied
by downward movement of the anchor body 32 and second
body extension 30 connected thereto, as well as of all of
the other parts connected thereto, including the guide head
26, third receptacle 29, third extension 31 and third tu-
bular mandrel or body 43. In fact, all parts then move
downwardly with the exception of the lower body structure
76 and lower tube 94, the slip ring 66, retainer ring 74,
‘and the first mandrel 25, as well as the slips 61 coupled
to the slip ring.

Downward movement shlfts the expander 57 down-
wardly along the slips 61 and expands them outwardly
into engagement with the well casing B, which will then
preclude further downward movement: of the expander
57 and lower abutment 53, 54.  Accordingly, continued
downward movement of the second tubing string 23 moves
the guide head 26 and second and third receptacles 28,
29 downwardly along the first tubular mandrel or body
25, carrying the body extensions 30,31, anchor body 32
and second and third -mandrels -42, 43 downwardly. with
it, the upper connector 44 and upper abutment 47 being
moved down toward the expander 57 and lower abutment
53 which engages the latter. Accordingly, the packing
structure 5¢ is shortened and the packing elements 51 ex-
panded outwardly into sealing engagement with the wall
of the well casing B. In a typical installation, a down-

weight imposed on the structure, in setting the packer L,

of from about 6,000 to 9,000 pounds will insure its ap-
propriate anchoring in packed-off condition against the:
well casing, ~ After the slips €1 have been expanded

against the casing, the additional downward force to ex- -

pand the packing elements 51 -against the well casing B

is not imposed upon the first mandrel 25 and the first:

tubing string 22 secured thereto
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After the upper packer L has been anchored in packed-
off condition in the well casing, such as disclosed in FIGS.
7 and 7a, the third tubular string 21 is lowered through
the well casing B alongside the first and second fubing
strings ‘22, 23. Its lower end will engage the tapered
surface 27 on the guide head 26, which will direct it into
the third receptacle or body 29. This third string may
also have latches 120 thereon which will be forced in-
wardly past the shoulder 121 in the third receptacle until
they pass therebelow, which will then prevent upward
removal of the third string 21 from the receptacle 29 un-
less a predetermined force is imposed thereon. The lower
end of the third string 21 also has a suitable side seal 122

engaging the wall of the receptacle 29 to prevent leakage

therebetween.

Prior to setting of the well packer L in the well casing,
if desired, the second tubing string 23 may be lowered
in the well casing and located in its second receptacle 28,
followed by lowering of the third tubular string 21 in the
well casing and its reception in its third receptacle 29..
Thereafter, the upper packer L can be anchored in packed-
off condition in the well casing by holding a strain on the
first tubing string 22 and by then imposing the neces-
sary downward welght on both the second and third tub-
ing strings 21, 23. By disiributing the downweight on
both these tubing strings, buckling of either of the strings
is minimized, since the downweight is shared between
them.

With the upper packer L anchored in packed-off condi-
tion, and in view of the fact that the lower packer J and

_intermediate packer K have previously been anchored

in packed-off condition in the well casing, the well pro-

_duction from the lower zone G will flow into the lower

tubing string 11 and through the first passage 13 of the
intermediate packer X .into the first intermediate tubing
string 19, continuing upwardly through the first tubular
mandrel 25 to the first tubing string 22 that extends
The well production from
the intermediate or second zone D will pass into the
second passages 14 in the intermediate packer K and -
then through the second intermediate tubing string 20,
flowing into the second passage 17 (in the parts 94, 42, 32,

'30, 28) through the upper packer and into the second

tubing string 23, which extends to the top of the well
bore. The production from the upper zone E will flow
into the third passage 18 (in the parts 43, 32, 31,29).in
the upper well packer and then to the third tubmg string
21 that extends to the top of the well bore. Accordingly,
production from the zones C, D, E is conducted through
separate and distinct paths through the parallel tubing
strings 22, 23, 21 to the top of the well bore, there being
no commingling therebetween.

In the event that the pressure in the upper zone acts on
the upper packer L and tends to unset it, such action is
precluded since the fluid under pressure from the upper
zone E is also present in the third passage 18 (36) in
the upper packer. Such finid under pressure  passes
through the ports 106 into the anchor cylinders 101, urg-
ing the anchor and gripping elements 101 outwardly. into
engagement with the wall of the well casing B, and there-
by preventmg upward movement of the -anchor body 32
in the casing, as well as the remainder of the- packer L.

In the event it is desired to release and retrieve the
upper packer L, the pressure in the third passage 36 of
the .anchor body 32 should -be relieved. - This can be
accomplished by. exerting an upward pu]l on the third
tubular string 21, its latches 120 snapping past the shoul-'
der 121 and allowing it to: be removed from the third
receptacle 29, Accordingly, the pressure below the upper
packer L. can now pass through its third passage 18 to

‘the region . thereabove, equalizing the pressure on both

sides of the packer and across the anchor gripping ele-
‘ments 181, which will allow the springs 103 to shift such
gripping elements to their retracted position.

‘After the third string 21 has been removed from 1ts
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receptacle 29, and the pressure equalized across the
upper packer L, an upward pull is taken on the second
tubular string 23, to release the well packer L. The
latch device 111 holding the lower portion of the sec-
ond string 23 in the second receptacle 28 may require a
sufficient force, before it will move past the shoulder
112 in the receptacle, in order to disconnect the second
tubing string from the well packer.. For example, if
about 6;000 pounds is required to release ‘the latch 111
from the receptacle 28, the taking of an upward strain
on the second string of less than that amount will ordinari-
ly result in upward movement of the receptacles 28, 29,
body extensions 30, 31, and anchor: body 32 and upper
abutment-47 along the first tubular mandrel 25. When
the upper abutment 47 moves away from the lower
abutment 53, the packing elements 51 can inherently
move inwardly into their retracted position. Continued
upward movement of the second tubular string 23 will
move the parts upwardly with it, including the second
and third tubular mandrels 42, 43, until the limit rings
55 engage the lower abutment 33, which will then move
the expander 57 upwardly with it relative to the slips 61,
the tongue and groove interconmection 63, 64 between
the slips and expander causing the slips to shift to their
retracted position. When the slips 61 are being shifted
to their retracted position, the cam 85 on the second
mandrel engages the tapered surfaces 139 at the lower
ends of the latch fingers 89, expanding such fingers out-
wardly and relocating the cam 85 above the latch fin-
gers, or in their initial latching position, which will
then preclude inadvertent downward movement of the
tubular mandrel 42 relative to the slip ring 6 and slips
61, which might produce resetting of the packer parts.

With the slips 61 fully retracted, the taking of a sufficient
strain on the second tubing string 23 will cause its latch
111 to snap out of the receptacle 28, allowing the second
tubular string 23 to be removed from the well casing.
Thereafter, the first tubular string 22 is elevated, which
will elevate the upper well packer L in the well casing.
Upward movement of the first tubular string 22 and its
mandrel 25 will also- effect release of the intermediate
packer X, in a krniown mannper, causing such intermediate
packer, togethér with the first and second intermediate
tubing strings 19, 20 and the lower tubing string 11, to be
elevated in the well casing B and removed entirely there-
from.

In the event that the well packer L does not release
upon the taking of a strain on-the second tubing string
23, as described above, due, for example, to sand or junk
in the well casing above the upper well packer, a pull is
taken on the first tubular string 22 of a sufficient amount
to shear the inner ﬂange 71 of the shear ring 70 from its
outer portion, which is secured to the slip ring 66.. As
an example, a pull of 20,000 pounds on the first tubular
string 22 may be required to shear the ring 70.- When the
ring 70 shears, the first tubular string 22 and mandrel
25 move upwardly suddenly, causing a retracting ring
145, secured in a peripheral groove 146 on the first man-
drel 25, and initially spaced below the guide head 28,
to move upwardly suddenly and strike a blow on the
head 26, shifting the head upwardly, as well as all of
the parts connected and depending therefrom. Such
upward’ shifting is accompanied by upward movement
of the second and third receptacles 28, 29, second and

third body extensions 39, 31, anchor body 32 and upper

connector 44 and upper abutment 47, the latter moving
away from the lower abutment 53 and allowing the pack-
ing elements 51 to shift to their retracted position, and also
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89 (FIGS. 8, 8a). The élevating movement of the first
tubular string 22 will also automatically release the inter-
mediate packer K. The engagement of the retracting ring
145 with the head 26 will cause continued €lévation of the
first tubular string 22 to elevate the upper and interme-
diate packers L, K with it in the well bore, as well as the
first and second interinediate tubing strings 19, 28 and
lower tubing string 1%,

In the form of invention illustrated in FIGS. 9 to" 10a,
inclusive, the tpper packer L is set by virtue of its being
supported by the set interinédiate packer K. A down-
ward weight is imposed o1l aniy one, of a plurality, of the
tubular strings 21, 22, 23 extending-to the top of ths
well bore. The general relationship of parts is the samie
as in the other form of the invention, excépt that the
first tubular mandrel 254 is secured to move jointly with
the second and third tubular imandrels 42a, 43z by
coupling it to the upper conpector 44. The first tubular
mandrel 254 has a split rinig 160 mounted in its peripheral
groove 161 and received’ withiri a counterbore 162 in the
upper connector 44, the ring 160 being held in position
by the upper abutment 47 in the sdme mander as the
coupling rings 45 securing the second and third mandrels
or body members 42a, 43a to the upper coniector. All
of the tubular mandréls 254, 424, 434 are slidable through
the packing structire 58 and slip ring 686, one of the tubu-
lar mandrels, such as the first tubular mandrel 254, being
releasably latched to the slip ring 66 in eéssentially the
same manner as the second tubular mandrel 42 of the othsr
form of invention was releasably litched to this slip ring.

Thus, a cam or ring 85 is mourted in a groove 86 in the

first mandrel 25q and is disposed within the latch sleeve
87, being initially located above the latch fingers 89, the
latch sleeve being threaded info the retainer ring 74. The
first, second and third tubular members 25a, 424, 43a are
slidable through the slip ring 66 and retdiner ring 74.
They are réceived in a lower body structure 764, which
includes three tubes or receptacles 178, 171, 172. Thus,
a tube or receptacle 179 is threadedly attached to the
body member 78z and depends therefrom, the first inter-
mediate tubing string 19 being suitably connected to such
receptacle. The second mandrel 42z is slidable in a sec-
ond tube or receptacle 171 secured in the body member
78a, the second inteimediate tubiiig string. 20 being ap-
propriately attached to the second.ieceptacle 171. The
third mandrel 43q is slidable in the third receptacle 172
threadedly secured in the body meniber 784, this third
receptacle terminating below the tipper packer L so thdt
fluid from the upper zone E and upper set of peiforations
H can flow thereinto. The lower body 76a in which the
first, second and third mardrels 25q, 424, 434 telescopical-
1y fit is secured to the slip ring 66 by mieans of inter-
mediate long1tud1nal studs 180, thé upper portion of

. which is threaded -in the slip ring' 66 and the lower

60

65

causing the limit rings 55 on the second and third man-

drels 42, 43 to engage the expander 57 and pull it

upwardly relative to the slips 61, releasing the latter from
the casing B. Such upward movement is accompanied
by upward movement of the second and third mandrels
42, 43 within the slip ring 66, to again place the latching
‘cam 85 in ifs latching position above the holding fingers

portion of which extends through the body member 784,
a suitable nut 181 clamping the stud to the body member
78z and holding the body member against a stud shoul-
der 182, and a stud shoulder 183 against the retainer
ring 74, as shown in dotted lines in FIGS..9¢ and 10a.

The upper packer L is connected to the first tubular
string 22, with its parts in the retracted positions " dis-

closed in FIGS. 9 and 9a; and is lowered in the well casing ' :

B until the desired setting point is' reached. ' The first
and second intermediate tubing strings 19, 20 will be
properly related to the intermediate packer K and will
be supported by the latter, which precludes. downward
movemert of the lower body member 784 and the lowér
slip ring 66. Accordingly, the imposition of sufficienit

‘downweight on the first tubular string 22 will cause the

cam ring 85 to expand the latch fingers 89 outwardly,
which will then carry all of the entire packer structure,
with the'exception of the lower body 76a and slip structure
66, 61, downwardly with it, shifting thé expander 57
downwardly within the slips 61 and expanding the slips
radially outwardly into anchoring engagement with the...



3,166,126

11

wall of the well casing B. The continued imposition of
‘downward force on the tubing string 22 will cause the
upper abutment 47 to move toward the lower abutment-53
and expander 57 to shorten the distance therebetween and
expand the packing elements 51 outwardly into sealing en-
gagement with the wall of the well casing. During setting
of the packer L, the mandrels 25a, 42a, 43a telescope
within their respective receptacles 170, 171, 172, leakage
therebetween being prevented by the side seals 95 (FIGS.
10, 10a). The second tubing string 23 may then be low-
‘ered in the well casing B and will ‘engage the guide head
26, being directed into the second receptacle 28. The
third tubing string 21 can now be lowered in the well
casing B and will engage the guide surface 27 and be
directed into the-third receptacle 29. The well produc-
tion from the three zones C, D, E will now flow through
three separate paths and through the first, second and
third tubular sirings 22,23, 21 'to the top of the well
bore, in the same manner as described in ‘connection
with the other form of the invention.

If the pressure in the upper zone E tends to elevate
the upper packer L in the well casing, such pressure will
‘pass through the third passage 18, (36 ) into the cylinders
101 and expand and hold the gripping elements 101
outwardly in anchoring engagement with the well casing
B, thereby preventing the packer L. from being moved
upwardly '

When it is desired to release the well packer L, the
third tubular string 21 -is first pulled from its receptacle
29, in the manner described above in connection with the
other form of the invention, to equalize the pressure above
and below the packer and allow the abutment anchor
clements 101 to be retracted by the springs 103. There-
after, an upward pull is taken on the first tubing string
22, which will move the upper abutment 47 away from
the lower abutment 53, allowing the packing elements
51 to shift to their retracted positions. When the limit
rings 55 on the second and third tubular mandrels 424,
43a engage the lower abutment 53, the expander 57 is
moved upwardly. relative to the slips 61, shifting the latter
to their retracted positions, at which time the cam ele-
ment 85 will have snapped upwardly past the latch
fingers 89 ‘to its initial position, precluding inadvertent
downward movement of the mandrels 254, 42a, 43a
relative to the other packer parts and resetting of the
packer.
the slip ring 66 and slips 61, as well as the lower body
structure 764, upwardly with it, by virtue of engagement
of a stop ring 190 secured in a groove 191 in the mandrel
25 with the lower end of the slip ring 66, the parts again
occupying their relative retracted posxtlons illustrated in
FIGS. 9 and 9a.

In lieu of lowering the upper packer-L on the first
tubular string 22 and effecting ‘its setting by means of
such first tubular string, the well packer can be lowered
.to its desired setting location on the first tubular. string
22 and, before setting occurs, the second tubular string

.23 and the third tubular. string 21 can be lowered -and
inserted ‘in  their second and third receptacles 28, 29.
. Thereafter, setting can occur by imposing downweight
__on all three tubing strings 21, 22, 23, if desired, -or on
any .one or, any two of such tubing strings, such down-

_weight being distributed, if desired, between the tubing

strings, and being imposed through the upper abutment 47
and the packing structure 50-on the expander 57, first re-
-leasing the latch 88, 89 and then moving the expander
“downwardly relative to the slips 61, anchoring the latter
against the well casing. Such anchoring is followed by
shifting of the upper abutment 47.toward the lower abut-
ment 53 to.shorten the packing elements 51 and expand
them outwardly against the well casing B. If desired,

the downward force can be maiatained on all three tubing -

strings 21, 22, 23, or on one or more of them.
In effecting release of the well packer from the well
casing, the "third tubular string 21 may be pulled from

Upward movement of the mandrel 25a carries -
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its receptacle 29 to equalize the pressure and allow the
anchor elements 101 to be retracted by the springs 103.
Thereafter, an upward strain, if desired, may be taken
on both the first and second tubing strings 22, 23 to
effect retraction of the packing elements 51 and the slips
61, and the relatching of the first tubular mandrel 254
in its initial position shown in FIGS. 9 and 94, which
will retain all of the parts retracted. The second-tubing
string 23 -can then be removed from its receptacle 28
and removed from the well casing B, after which the
upper packer L, and the parts therebelow, are elevated
in the well casing- and removed therefrom by elevatmg

the first tubing string 22.

We claim:

1. In well apparatus adapted to be set in.a well bore:
first, second and third parallel tubular body members
adapted to be placed in communication with first, second
and third tubular strings extending to the top of the well
bore; an expander on said body members; slip means en-
gaged by and movable outwardly by said expander to an-
chor the well apparatus in the well bore; means securing
said first body member to said slip means; said second
and third body members being movable longitudinally of
said slip means; and means for transmitting the longitu-
dinal movement of said second and third body members
to said expander to move said expander longitudinally of
said slip means and first body member to expand said slip
means.

2. In well apparatus adapted to be set in a well bore:
first, second -and third parallel tubular body members
adapted to be placed in communication with first, sec-
ond and third tubular strings extending to the top of the
well bore; an expander on said body members; slip means
engaged by and movable outwardly by said expander to
anchor the well apparatus in the well bore; means secur-
ing said first body member to said slip means; said second
body member being movable longitudinally of said slip
means; means for transmitting the longitudinal movement
of said second body member to said expander to move
said expander longitudinally of said slip means and first
body member to expand said slip means; and releasable
latch means releasably securing said slip means to one of
said second and third body members to initially prevent
expansion of said slip means.

3. In well apparatus adapted to be set in a well bore:
first, second. and third parallel tubular body members.
adapted to be placed in communication with first, second
and third tubular strings extending to the top of the well
bore; an expander on said body members; slip means en-
gaged by and movable outwardly by said expander ito

anchor the well apparatus in the well bore; means releasa-

bly securing said first body member to said slip means;
said .second and third body members being movable lon-

-gitudinally of said slip means; means for transmitting the

longitudinal movement of said second and third body
members to said expander to move said expander lon-
gitudinally of said slip means and first body member to
expand said slip means; and means for transmitting move-

‘ment of said first body member to said expander, after re-
60 .

lease of said securing means, to shift said expander rela-
tive to said slip means and retract said slip means. .

4. In well apparatus adapted to be set in a well bore:
first, second and third parallel tubular body members
adapted to be placed in communication with first; sec-
ond and third tubular strings extending to the top of the
well bore; an expander on said body members; slip means

_engaged by and movable outwardly by said expander to

anchor the well apparatus in the well bore; means re-
leasably securing said fitst body member to said.slip

means; -said second body member being movable lon-

gitudinally. of said slip means; means for transmitting
movement of said first body member to said expander,
after release of said securing means, to shift said expander
relative to said slip means and retract said slip means;
and releasably latch means securing said slip means to
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one of said second and third body members to initially

prevent expansion of said slip means.
5. In well packer apparatus adapted to be set in a well

bore: first, second and third tubular body members adapt-

ed to be placed in communication with first, second and
third tubular strings extending to the top of the well bore;
normally retracted packing means on said body members;
an expander movable on said body members below said
packing means; slip means below said expander and en-
gaged and movable outwardly by said expander to anchor
the well apparatus in the well boré against downward
movement; means securing said first body member to
said slip means; said second and thitd body members be-
ing movable longitudinally of said slip means; and nieans
for transmitting downward movement of said second and
third body members to said packing means to move said
expander longitudinally of said slip means and first body
member to expand said slip means and to expand said
packing means.

6. In well packer apparatus adapted to be set in a well
bore: first, second and third tubular body members adapt-
ed to be placed in communication with first, second and
third tubular strings extending to the- top of the well
bore; normally retracted packing means on said body
members; an expander movable on said body members
below said packing means; slip means below said expand-
er and engaged and movable outwardly by said expander
to anchor the well apparatus in the well bore against
downward movement; means securing said first body
member to said slip means; said second body member
being movable longitudinally of said slip means; means
for transmitting downward movement of said second body
member to said packing means to move said expander
longitudinally of said slip means and first body member
to expand said slip means and to expand said packing
means; and releasable latch means releasably securing
said slip means to one of said second and third body mem-
bers to initially prevent expansion of said slip means.

7. In well packer apparatus adapted to be set-in a well

bore: first, second and third tubular body members adapt-

ed to be placed in communication with first, second and
third tubular strings extending to the top of the well bore;
normally retracted packing means on said body members;
an expander movable on' said body members below said
packing means; slip means below said expander and en-
gaged and movable outwardly by said expander to an-
chor the well apparatus in the well bore against down-
ward movement; means releasably securing said first body
member to said slip means; said second body member
being movable longitudinally of said slip means; means
for transmitting downward movement of said second body
member to said packing means to move said expander lon-
gitudinally of said slip ‘means and first body member to
expand said slip means and to expand said packing means;
releasable latch means releasably securing said slip means
to one of said second and third body members to mitially
prevent expansion of said slip means; and means- for
transmitting upward movement of said first body mem-
ber to said second body member, afier release of said
first body member from said slip means; to retract said
packing means and slip means.

8. In well packer apparatus adapted to be set in a
well bore: first, second and third tubular body mémbers

adapted to be placed in communication with first, sec-

ond and third tubular strings extending to the top of
the well bore; normally retracted packing mieans on said
body members; an expander movable on said body mem-
bers below said packing means; slip means below said
expander and engaged and movable outwardly by said
expander to anchor the well apparatus in the well bore
against downward movement; shearable means réleasably
securing said first body member to said slip means; said
second body member . being movable longitudinally of
said slip means; means for transmitting downward move-
ment of said second body member to said packing means
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to move said expander longitudinally of said slip. means
and first body member ‘to expand said slip means and
to expand said packing means; releasable latch meéans
releasably securing said slip means to. one of said sec-
ond- and third body members to initially prevent expan-
sion of said slip means; and means for transmitting up-
ward movement of said first body member to said sec-
ond body mémber, after shearing of said shearable means
to release said first body member from said slip means,
to refract said packing meéans and slip means.

9. In well packer apparatus adapted to be.-set in a
well bore: first, second and third tabular body members
adapted to be placed in comimunication with: first, sec-
ond' and third tubular strings extending to the top of
the well bore;- means connecting said second and third
body members for. joint Iongitlidinal movement; nor-
mally retracted packing means oh said body members
below' said conmecting means; an eXpander below said
packing means and movable on said body members; slip
means below said expander and engaged and movable
outwardly by said. expander to anchor the well appa-
ratus in the well bore against downward movement;
mears securing said first body member to said slip means;
said second and third body members being movable lon-
gitudinally of said slip means; said connnecting means
being movable downwardly of said. first: body member
to miove said packing means and expander. downwardly

“of said slip means to. expand said slip means and to ex-
‘pand said packing means.

10. In well packer apparatus: adapted to. be set.in a
well bore: first, second and third tubular body members
adapted to be placed in communication: with first, sec-
ond and third tubular strings extending to the top of
the well bore; means connecting said second and- third
body membérs for joint longitudinal -movement; -nor-
mally retracted packing means on said body members

-below said ‘conrecting medns; an expander below- said

packing mieans and movable on said bedy members; slip
means below said expander and engaged and movable
outwardly by said expander-to anchor the well appa-
ratus in-the well bore against downward movement;
means releasably securing said first body member to said
slip means;-said secend and .third body members being
movable longitudinally of said. slip means; said connect-
ing means being movable downwardly of said first body
member to move said packing means and expander down-
wardly of said slip mieans to expand said slip means and
to expand said packing means; and means on said first
body member erigaging said connecting means, :after re- .
lease of said securing means; to elevate said connecting
meéans, body membérs and expander to effect retraction
of said packing means-and slip. means.

<11, In well packer- apparatus adapted to be set-in a
well bore: first, second -and third tubular body members
adapied to be placed in communication with ‘first, sec-
ond and third tubular stririgs- extending fo the-top: of
the well bore; means connecting said second and third -
body members for joint longitudinal movement; nor-
mally retracted packing means on said- body -fmembers
below said connecting means; an expander below ‘said
packirig means and movable on said body miembers; slip
means” below said expander -and engaged and movable
outwardly by said expandér -to -archor the well appa-
ratus in the well bore against downward ~movement;
means adapted to prevent ‘downward movement of said
slip means; at least one of said body membérs being mov-
able longitudinally of said slip means; said connecting
fmeans being movable downwardly to ‘move said pack-
ing means and expander downwardly of $aid slip. means
to expand said slip méans and to expand said packing
means.

12. In well packer apparatus adapted to be sef.in a
well bore: first, second and third tubular body members
adapted to be placed in commumcanon ‘with firsf, sec-
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ond and third tubular strings extending to the top of
the. well bore; means connecting said second and third
body  members for joint longitudinal ‘movement; nor-
‘mally retracted packing means on said body members
‘below said connecting means; and expander below said
-packing means ‘and movable on said body members; slip
means below -said expander and engaged and movable
outwardly by said expander to anchor the well -appa-
ratus’ in® the - well ‘bore ..against. downward movement;
means adapted to prevent downward movement of said
slip means; at least one of said body:members being mov-
able longitudinally of said slip means; said connecting
means being movable downwardly to move said pack-
ing means and expander downwardly of said slip means
to expand said slip means and to expand said packing

means; and releasable latch means releasably securing said .

slip means to one of said body members- to initially
prevent expansion of said slip means.
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13. In well packer apparatus adapted to be set in a- -

well bore: first, second. and third tubular body members
adapted to ‘be -placed in communication with first, sec-
-ond and ‘third tubular strings extending to the top of
the well bore; means connecting said first, second and
third body members for joint longitudinal movement;
normally retracted packing means on said body members
below ‘said connecting means; an expander below said
packing means and movable on said body members; slip
means - below said expander and engaged and movable
-outwardly by said expander to anchor the well appa-
ratus in the well bore against downward movement;
means. adapted to prevent downward movement of said
slip means; said first, second and. third body members
being movable longitudinally of said slip means; said
connecting ‘means being movable downwardly to move
said packing means and expander downwardly of said
slip means to- expand. said slip. means and to expand
said packing means. : :

14. In well packer apparatus adapted to be set in a
well bore: first, second and third tubular body members
adapted to be placed in communication with first, sec-
ond and third tubular sirings extending to the top of
the well bore; means connecting said first,- second and
third ‘body members for joint longitudinal movement;
normally retracted packing means on said body members
below said . connecting .means; an .expander below said
packing means and movable on said body members; slip
means below said: expander: and engaged and movable
outwardly by said expander to. anchor the well appa-
ratus -in : the well bore -against”downward movement;
-means adapted to prevent downward movement of said

slip means; said first, second: and third body members .

being movable longitudinally of said slip :means; said
connecting means being movable downwardly to: move
- said ‘packing means and expander downwardly of said
slip means to' expand said slip means and to expand
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said packing means; and releasable latch means releasably @

securing said slip means to one.of said body members
to initially prevent expansion of said slip means.

15. In.well packer. apparatus adapted to be set in a
well bore: first; second and third tubular body members

60

adapted to be placed in communication with first, second " ..

and third tubular strings extending to the top of the well
_bore; means connecting said first, second and third body
_members for joint longitudinal: movement; normally re-
. tracted packing means on said body members below said

connecting means; an expander below said packing means®

and movable .on said body members; slip means below
said expander and engaged and movable outwardly by
_said expander to anchor the well apparatus in the well
. bore against downward movement; a lower body struc-

ture telescopically receiving said first, second and third

body members and connected to said slip means to pre-
vent downward movement of said slip means; said first,
~ second and- third body members being movable longi-
“ tudinally of said slip means; said connecting means being

65
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movable downwardly to move said packing means and
expander downwardly of said slip means to expand said
slip means and to expand said packing means.

- 16. In well packer apparatus adapted to be set in-a well

bore: first; second and third tubular body members

adapted to be placed in communication with first, second
and third tubular strings extending to the top of the well

‘bore; means: connecting said first, second and third body

members for joint longitudinal movement; normally. re-

tracted packing means on-said body members below said
-connecting means; an expander below said packing means

and movable on said body members; slip means below
said expander and enmgaged and movable outwardly by
said expander to anchor the well apparatus in the well
bore against downward movement; a lower body struc-
ture telescopically receiving said first, second and third
body members and connected to said slip means to pre-
vent downward movement of said slip means; said first,
second and third body members being movable longitudi-
nally of said slip means; said connecting means being
movable downwardly to-move said packing means and
expander downwardly of said slip means to expand said
slip means and to expand said packing means; and re-
leasable latch means releasbly securing said slip means
to one of said body members to initially prevent expansion
of said slip means. - -

17. In well packer apparatus adapted to be set.in a -

iwell bore: first, second and third tubular body members

adapted to be placed in communication with first, second
and third tubular strings extending to the top of the well
bore; means connecting said first, second and third body
members for joint longitudinal movement; normally re-
tracted packing means on said body members below said

-connecting means; an expander below said packing means -

and movable on said body members; slip means below
said expander and engaged and movable outwardly by
said expander to anchor the well apparatus in the well

_bore against downward movement; a lower body structure

telescopically receiving said first, second and third body
members _and connected to said slip- means to prevent
downward movement of said slip means; said first, second

‘and third body members being movable longitudinally of -
-said slip means; said conmnecting means being movable

downwardly to move said packing means and expander

‘downwardly of said slip means to expand said slip means

and to expand said packing means; said lower body struc-

.ture including first, second and third tubular means re-

ceiving said first, second and third body members, re
spectively, in leak-proof relation. :

18. In well packer apparatus adapted to be set in a
well .bore: an upper structure having first, 'second and
third passages; a first tubular body member extending
through said first passage; second ‘and third tubular body

‘members -connected to said -structure in communication

with said second and third passages, respectively; said
first tubular body member being adapted to be-connected

-to ‘a first tubular string -extending to the top- of the well

bore; said second and third passages being adapted 1o

- receive second and third tnbular strings, respectively, ex-
~tending to the top of the well bore; normally retracted

packing means on said body members below said struc-
ture; an expander below said packing means and movable
on said body members; slip means below said expander

-and engaged and movable outwardly by said expander to

anchor the well apparatus in the well bore against down-

“ward movement; means adapted to prevent downward
" movement of said slip means; at least one of said body

- members being movable longitudinally of said slip means;

- said structure being movable downwardly with said second

and third tubular body members connected thereto to

- move said packing means and expander downwardly of

said slip' means to expand said slip means and to expand

" said packing means.

19.. In well packer apparatus- adapted to be set in a

Y wel{ bore: an upper structure -having first, second and
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third passages; a first tubular body member extending
through said first passage; .second and third tubular body
members connected to said siructure in communication
with said second and third passages, respectively; said
first tubular body member being adapted to be connected
to a first tubular string extending to the top of the well
bore; said second and third passages being adapted to
receive second and third tubular strings, respectively, ex-
tending to the top of the well bore; normally retracted
packing means on said body members below said struc-
ture; an expander below said packing means and movable
on said body members; slip means below said expander
and engaged and movable outwardly by said expander to
anchor the well apparatus in the well bore against down-
ward movement; means securing said first body member
to said slip means; said second and third body members
being movable longitudinally of said slip means; said
structure being movable downwardly to move said second
and third body members longitudinally of said slip means
and to move said packing means and expander down-
wardly of said slip means to expand said slip means and
to expand said packing means.

20. In well packer apparatus adapted to be set in.a
well bore: an upper structure having first, second and
third passages; a first tubular body member extending
through said first passage; second and third tubular body
members; said first, second and third tubular body mem-
bers being connected to said structure with said second
and third tubular body members in communication with
said second and third body passages, respectively; said
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first tubular body member being adapted to be connected
to a first tubular string extending to the top of the well
bore; said second and third passages being adapted to
receive second and third tubular strings, respectively, ex-
tending to the top of the well bore; normally retracted’
packing means on said body members below said struc-
ture; an expander below said packing means and movable
on said body members; slip means below said expander
and engaged and movable outwardly by -said expander
to anchor the well apparatus in the well ‘bore against
downward -movement; said first, second and third body
members being movable longitudinally of said slip means;
a lower body structure telescopically receiving said first,
second "and third body members” and connected to said
slip means to prevent downward movement of said slip
means; said upper structure being movable downwardly
in response to downward movement imposed on at least
one of the tubular strings to move said packing means and.
expander downwardly of said slip means to expand said

slip means and to expand said packing means. :
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