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, 2,950,761
‘MULTIPLE STRING WELL PACKERS

Cicero -C. Brown and Chudleigh B. :Cochran, both %
‘Brown:-Oil Tools, Inc., P.O. Box 19236, Houston, Tex.;
said Cochran assignor to said Brown

Filed Aug. 12,1957, Ser. No. 677,592
12 Claims. (CL. 166—119)

This invention relates to well packers and more par-
ticularly to multiple parallel pipe string packers.

Many wells are presently being completed to flow from
several producing zones, usually from two different zones,
whereupon they are referred to as “dual-production” or
“dual-completion” wells. In some cases, as many .as
‘three, and perhaps more, horizons in a well are con-
nected to'flow simultanecusly, but separately, to the sur-
face.

In all such multiple completion wells, it:is ordinarily
.desirable that the flow from .each formation be separate-
1y ‘brought to the surface; that is, without inter-mixing
-the fluids. Present day multiple completions .employ
separate . strings .of .pipe to connect the respect .forma-
tions to the well head for independent product there-
from.

“In connection with such multiple completion wells, it is
mecessary to.set packers to.separate the several produc-
ing.formations from one another and to lead pipe strings
-through -the several packers by .suitable arrangements
which -will provide the separate and independent flow
-arrangements desired.

Such multiplie pipe string packers generally involve
-considerable difficulty in manipulation and setting and are
-usually- quite complicated in their construction, giving rise
-to many difficulties. in their employment. Moreover,-the
-constructions heretofore employed generally restrict the
-diameter of the production pipe strings to relatively small
-dimensions ‘which prove undesirable, particularly when
-employed in so-called “permanent completion” arrange-
‘ments in which it is generally desired to leave the pro-
duction tubing-strings in the well, but to have .as.large
.diameter bores as possible in these strings.in order to
permit passage of various types of tools through the. tub-
ing ‘strings-in connection with the operations to.be con-
ducted in the well.

- Accordingly, it is a primary object.of this invention to
provide packers of a relatively simple form adapted for
use with multiple parallel pipe strings, which: can be set
-and released with a minimum of difficulty, and which
* permit employment of pipe strings of relatively large bore
diameters.

An important object of this invention is to,provide a
“multiple parallel pipe string packer which may be run
into the well on a first production string and which. may
then be set or released upon connection: of a second pipe
string thereto.

A further object is the provision of -a multiple . pipe
string packer which -accommodates two or more;:separate
strings of pipe for independently producing a cerrespond-
ing number of producing zones in the well.

Still another object is to provide a ‘multiple pipe string
packer which may be run into the well cn' a first pipe
string which. extends to the lowest producing zone so that
the well head connections may be put in place without
further adjustment, and in which the packer:may.be set
-and: released by -a second -string of pipe run through.the
well head and secured to the packer.
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-Still another object is the provision of -a multiple pipe
string packer of the general form described which will
accommodate three parallel strings of pipe .for inde-
pendently producing three separate producing zones.

A more specific object is the provision of a packer
structure slidably mounted on a first string of pipe -an
which it is run into a well, the packer including anchor
means mounted ‘on the pipe string for releasably anchor-
ing the packer to the surrounding well .wall, said .packer
structure having a longitudinal passage therethrough par-
alleling the first pipe string and adapted to receive.a sec-
ond pipe string, and means in the passage engageable
by said second pipe string to compress. said:packer where-
by to anchor the same to the well-wall and. axially .com-

press and thereby expand the sealing elements.thereof to

form a fluid-tight seal with the well wall.
Other -and more specific objects and advantages: of this
invention will become more readily apparent from the

following detailed description when read in :conjunction

with -the.accompanying drawings which illustrate several
useful emibodiments in accordance with this invention.

In the drawings:

Fig. 1 is a generally diagrammatic view showing a dual
string packer in. accordance with one-embodiment of this
invention, positioned in.a well and shown in the unset
‘position;

Fig..2 is a view similar to Fig. 1, showing.a .second
string of pipe in place and the packer elements actuated
to anchor and seal with. the surrounding well wall to.pro-
vide an arrangement for simultanecusly -and independ-
ently producing from two different zones;

Fig. 3.is a generally schematic view similar to-Figs. 1
and 2, but showing a triple string -arrangement-employ-
ing two packers.of the same general form. as that shown
.in Figs. 1 and 2, both packers being-shown-in set.posi-

_tion to provide an arrangement-for simultaneously.and

independently producing from three different zones;
Fig. 4 is.an elevational .view of a dual paralle]l string
packer in.accordance with this invention;
Figs. 5, 6 and 7 are cross-sections taken, respectively,

.on lines 55, 6—6 and 7—7 of Fig. 4;

Fig.-8:is a.generally longitudinal sectional view- of-the
packer illustrated. in-Fig.-4 showing the parts in the unset
‘positions;

Fig. 9 is a longitudinal sectional view taken generally
.along line 9—9 of Fig. 4, the parts of the packer.being
shown in the set position in a well casing;

‘Fig.. 10 is a cross.sectional view of a triple string. packer
taken generally -along line 16—18 of Flg 11;

Fig. 11 is-a longitudinal sectional view taken generally
along line 11—11 of Fig. 10; and

Fig. 12 is-a view similar to Fig. 11 taken along: line
12—12 of Fig. 10.

Referring initially to Figs. 1 and 2, there is .shown.a
well casing C which conventionally lines the bore-of'a
well W and extends through at least two producing zones
F, and F,, casing C:being provided with perforationsP,
and P, communicating, respectively with zones Fy and Fa.
A first tubing or-pipe string 15 is shown extending:into
the well bore and carrying on its lower portion a-packer
D, of. any conventional form, which is-adapted-to.be:set
in & well-known manner to seal between pipe siring 15
and . the-wall of casing: C between perforations P, and Py
to thereby :separate these formations from each other.
Pipe string 15-extends below packer D and is in.communi-
cation -with . fluids entering casing C.from formation:Fs
through perforations Py. A packer assembly, designated
generally by the numeral 16, is mounted on -pipe-string
15 at a point-which will be above perforations P;-when
packer -D has been.set -at the location indicated.

-Packer -assembly 16, -which is constructed in accord-
ance with. one embodiment of this invention, includes an



annular resilient seal section 17 which is axially com-

pressible to radially expand the same to seal with casing
C, and carries an expander means 18 on its lower end
‘engageable with anchor means, designated generally by
the numeral 19, mounted on pipe string 15 and operable
in response to relative downward movement of the seal
‘element to anchor the packer assembly to the wall of
. casing C and to form an abutment against which seal ele-
ment 17 may be axially compressed to provide the seal
‘with casing  C.  Packer assembly 16 has a passage 20
extending longitudinally therethrough, generally parallel
to pipe string 15, which is adapted to receive a second
pipe string 21 (Fig. 2), and is provided with means, in-
dicated generally at 22, by which the weight of pipe
‘string. 21 may be applied to the packer structure to
actuate the anchor elements and axially compress and
‘thereby radially expand the seal element, as will be more
_ fully described hereinafter. Releasable means, which
may be the breakable shear pins 23, provides a releasable
connection between the packer assembly and pipe strmg
15 to initially hold the seal element 17 in retracted posi-
tion, and are adapted to be broken upon application of a
pre-determined weight from pipe string 21 to the packer
assembly to release the packer elements for the previously
mentioned anchor-engaging and expanding movements.

A second releasable connection, which may be formed
by breakable shear pins 23a2 which extend between pipe
string 1§ and anchor means 19, is provided to releasably
connect the latter to pipe siring 15. Breaking of shear
pins 23, which are designed to require a force of
greater pre-determined magnitude than is required to
break shear pins 23, will permit release of the anchor

-means from casing C and allow the pipe string and the
packers mounted thereon to be withdrawn from the
well, as will be subsequently described.

Referring now to Figs. 4 to 9, packer assembly 16 in-
cludes upper and lower body sections 25 and 26, respec-
tively, which are constructed of metal and have mounted
between them the resilient seal element 17 which, as
previously noted, is radially expandible upon axial com-
pression between the sections 25 and 26. Metal end
rings 27 and 28 are interposed between the upper and

lower ends, respectively, of seal element 17 and the ad--

jacent ends of sections 25 and 26.

A tubular mandrel 30 extends entirely through the
packer body comprising body sections 25 and 26, seal
element 17 and end-rings 27 and 28, these parts having

coaxial openings 254, 27a, 174, 28a, and 264, respectively, -

“in which mandrel 38 is slidably receivable. Mandrel 30
is adapted to form a part of tubing or pipe string 15, its
lower end being connectiblé by means of-a conventional
‘threaded coupling 31 to a lower section of pipe string
15, and its upper end being connectible to an upper sec-

" ‘tion of pipe. string 15 by méans of a coupling 32 having
threaded connection 33 with the upper end of mandrel 30.
A slip cage or collar 34 is mounted on mandrel 30 spaced
somewhat below the lower end of lower body section 26,
collar 34 having a longitudinal passage 35 therethrough
in which mandrel 30 is slidably receivable, passage 35
being co-axial with the passages through the packer
body elements above enumerated. A pair of toothed slips
36 have their lower ends connected to the upper edge
of collar 35 by means of conventional T-head connections
"37 which are radially movably secured in correspondingly
shaped T-slots 38 provided in collar 34. Slips 36 extend
upwardly from collar 34 and are slidably received in slots

. 39 provided on opposite sides of end section 26, slots

39 having downwardly and mwardly tapering slip ex-

pander surfaces 394, and the inner ‘faces of slips 36 hav-

1(ng cm)nplementary taper to that of surfaces 39z
Fig. 9

The parts of the pac ker assembly and the anchor ele-—

ments are secured in operative relation to each  other
by means of a sleeve 40 which is inserted upwardly
thrqughk a_ passage 41 in cage 34, which is parallel to
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passage 35 and co-axial with. passage 20 which extends
through the packer assembly. Passage 20 is formed by
the registering passages 28b, 27b, 17b, 28b and 265b
extending respectively through™ the several packer ele-
ments 25, 27, 17, 28 and 26. The upper end of sleeve
49 is provided with threads 42 by which the sleeve may
be screwed into the lower portion of bore 25b in upper
body section 25. A pair of longitudinally spaced up-
wardly facing shoulders 43 and 44 are provided on the
lower portion of sleeve 40 which are adapted to respec-
tively engage the lower ends of section 26 and cage 34,
as best seen in Fig. 8. By this arrangement, sleeve
40 may be inserted upwardly through the openings in cage
34 and the packer body and when screwed into the upper
body section 25, upper shoulder 43 will engage the lower
end of body section 26 and draw the body sections. to-
gether. Lower shoulder 44 will abut the lower end of
cage 34 and support it in the desired spaced relation to
the lower end of body 26. - With this arrangement, upper
body section 25 may move downwardly relative to cage
34 and lower body section 26 when slips 36 are in en-
gagement with casing C, as will appear more fully here-
inafter. Cage 34 is also secured to mandrel 30 by
means of the breakable shear pins 23¢ which extend
through the wall of cage 34 into an annular groove: 45
provided in the outer surface of mandrel 30 (Figs. 7 and
8). At a point slightly above groove 45, mandrel 30 is
provided with an annular enlargement 45a defining an
upwardly facing shoulder which is adapted to abut and
engage the lower end of lower body section 26 when

"shear pins 23z have been broken to release mandrel 30

for upward movement relative to the packer assembly as
will. be more fully described hereinafter in- connection
with the operations for release and removal of the packer
from the well. )

Coupling 32 has its lower end portion 46 reduced
somewhat in its external diameter to be slidably insert-
able in a counterbore 47 provided in the upper end of
passage 25z of the upper body section. The  lower
end of coupling 32 is provided with an annular groove
48 adapted to receive the inner ends of shear pins 23
which are mounted to project from the inner wall of
passage 254 into groove 48 (Fig. 5). By means of the
shear pins 23, it will be seen that upper body portion 25
of the packer assembly is releasably secured to pipe
string 15 and, as noted previously, cage 34 is similarly
releasaoly secured to plpe string 15 by means of the
shear pins 23a, the spacing thus provided between cage 34
and the packer being such as to initially hold shps 36
in retracted relation to. expander surfaces 39a.

_ The upper end portion of passage 255 is counterbored
to provide the enlarged diameter socket 5 into which
the lower end portion of the second pipe string 21 is
insertable. The lower end of pipe string 21 carries a
nipple 51 provided with J-slots 52 in the wall thereof
which open to the lower end of nipple 51 (Figs. 6 and 8)
and are adapted to receive J-Iugs 53. which are mounted
to project radially inwardly from opposite sides of the
wall of counterbore 8¢ (Fig. 6) when the lower end of
pipe string 21 is inserted in the counterbore, the bottom

of J-slots 52 being adapted to bear downwardly on

J-lugs 53. . A sealing sleeve’ 54 carrying packing 55
(Fig. 8) is positioned between the lower end of pipe
string 21 and nipple 51, being adapted to form a fluid-
tight seal between pipe string 21 and the wall of counter-
bore 50. With the bayonet-type J-slot. and J-lug
connection provided between the lower end of pipe string
21 and socket 50, it will be seen that a-releasable con-
nection is provided ‘which is engageable upsn the in-
sertion of pipe string 21 into socket 50 and which, by
slight rotation .of pipe string 21 in the clockwise direc-
tion, will permit the latter to be w1thdrawn from socket

50.

When pipe string 21 is mserted in socket 58 and en-
gaged with lugs 53, if will be seen that the weight of
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‘pipe string-21 may be imposed upon -upper ‘body-section
25 since lugs 53 are directly carried by -the upper body
section. The upper end of body section -25 is suitably
‘machined to form a downwardly tapering guiding surface
56 adapted to guide the lower -end -of nipple 51 imto
socket 50 when pipe string 21 ‘is lowered into the well
from the surface and strikes the surface-56.

Operation of the above-described packer structure is
conducted as follows: Packer D will have been installed
on:pipe string 15 and, as indicated previously, may be of
any generally well-known or conventional -construction
which is settable and releasable by manipulation of string
15. A type of packer suitable for this -purpose is-illus-
trated in my U.S. patent application-Serial No. 561,321,
filed January 25, 1956. This packer will be mounted
on pipe string 15 so that packer D will be positioned
between perforations P; and Py, thereby separating from
each other the fiuids coming into casing -C from forma-
tions F; and F,, respectively. Packer assembly 16 will
also have been meunted on pipe string 15 -before the
string is rua into the well and will be positioned thereon
at a point relative to packer D such that the packer as-
sembly will serve, when set, to seal between pipe string
15 and casing C at a point above perforations P;. At
this time, shear pins 23 and 234 will be unbroken thereby
securing the packer assembly in its unset -position rela-
tive to the anchor elements, so that packer assembly 1§
may be freely moved into the well bore on pipe string
15,

When packer D has been positioned at the point at
which it is to be set, it will be set and anchored to the
casing by an appropriate manipulation of pipe string 15.
When that has been accomplished, packer assembly 14
will still be in its unset condition, but further downaward
movement of pipe string 15 will have been halted by the
setting of packer D, thereupon-the second -pipe string 21
will be inserted in the bore of casing C and lowered into
the well until the lower end of nipple 51 engages sur-
face 56 and is guided thereby into-socket 80 -wherein
Tugs 53 will be received in and engaged by -J-slots -52.
Pipe string 21 will, of course, be lowered frem-the sur-
face under control of lowering devices commonly em-
ployed for this purpese, and when its lower end has been
received in socket 58 and engagement with ‘lugs 53
effected, the hoisting equipment connected to pipe string
21 ‘will be slacked off sufficiently to apply a pre-detér-
mined amount of weight -of the pipe string tc -lugs 53
and thence to upper section 25 of the packer body. The
amount of weight thus exerted on upper section 25 will
be as much as is required to break shear.pins 23 - (Figs.
2 and 9). Downward movement -of upper :portion 25
can now occur by reason of the compressibility of:packer
element 17. When shear-pins 23 have been broken, the
weight of pipe string 21 on upper section-25 -will-be-ex-
erted through packer element 17 ‘and will -move lower
section 26, carrying expander surfaces 3%, downwardly
relative to slips 36 and cage 34, which will be -held sta-
tionary by means of shear pins 23a which, as indicated
previously, will be made considerably stronger than shear
pins 23. For example, shear pins 23 may be designed to
break at 6000 pounds, while shear pins 23a -may be de-
signed to break at 12000 pounds. Thus by-regulating the
amount of weight applied through pipe 21, shear pins 23
may be broken while shear pins 234 are unaffected.

As upper section 28, packer element 17 -and lower

section 26 move downwardly relative to slips- 36, the
Iatter will be moved radially outwardly in-slots 3¢ until
they engage the wall of casing C which will effectively
stop further downward movement of the -packer ssc-
tions. The weight applied to upper body section 25
through pipe string 21 will then act to compress. packer
element 17 against lower body section 26 producing ra-
dial expansion of the sealing element to form a fluid-tight
seal between pipe string ‘15 and casing C. -Packing 55
‘on sealing nipple 54 will be effective to prevent fluid
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Jeakage through passage 28 between 'the second -pipe
-string-21 and the packer elements.

By -the manipulations above described, it will be seen
that ;packer assembly 16 may be set to form a seal -be-
tween the two pipe strings 15-and 21 and casing-C-above
perforations P,. -By connecting pipe strings 15 -and -24
to suitable outlets at the surface (not shown), fluids-enter-
ing the casing through perforations P and -P; ‘may -be
separately and independently - delivered to -the -surface
through pipe strings 15 and 21, respectively.

When it is desired to remove the pipe strings-and pack-
ers from the well, pipe string 21 will be rotated -clock-
wise sufficiently to release -its connection -between -nipple
51 and J-lugs 53, whereupon pipe string 21 may -be
withdrawn from the well, releasing the downward com-
pression on sealing element 17 which -is thus freed to
retract to its initial position and to release the expansive
force on slips 36. An upward pull may-then -be applied
to pipe string 15 of sufficient force to break shear -pins
23¢. Thereupor upward movement of .pipe string -15
will serve to lift mandrel 30 through cage 34 until-shoul-
der 454 engages the lower end of section 26. This will
serve to pull the packer body away from slips 36 and
release the packer assembly and anchor -elements for
withdrawal from the well on pipe string 15. The -latter
may now also be manipulated to release packer -D and
the entire string may then be withdrawn from .the well.

It will be evident from the foregoing that a dual-string
packer is provided which can be set simply by imposing
weight of a second pipe string on the packer and released
by retracting the weight of the second pipe string. -Hence,
a minimum amount of manipulation is required to .set
and release the packer and a dual. string packer -of -rela-
tively simple construction is thereby provided.

The principles embedied in the dual string packer. pre-
viously described may be employed for setting -multi-
string . packers designed for more than two strings -of
pipe.

Figs. 3-and 10 to 12 illustrate a triple string .packer
in which a second packer assembly 16a is mounted -on
pipe -string 15 above a lower packer -assembly corre-
sponding to assembly 16 of the previously-described em-
bodiment. * Packer assembly 16a is secured to pipe string
15 in exactly the same manner as previously described,
being secured thereto by means of shear pins-23 (shown
broken, the packer being shown in the set .position-in
Fig. 3), and by means of shear pins 23a connecting. pipe
string 15 to the anchor elements 19. - Instead -of -two
parallel passages through the packer structures, -as -in
the case of the previously described embodiment, packer
.assembly 16a has three parallel passages, the third ome
being designated by the numeral 6. The latter is-adapted
to .pass pipe string 21 entirely through the .packer as-
sembly so that the lower end of pipe string 21 may be
received in socket 50 of the lower packer assembly.
"When .pipe- string 21 is inserted through passage -60-in
packer assembly 164 and its lower end engaged .in
socket 50 sufficient weight will be applied through pipe
string 21, as previcusly described, to set packer assem-
bly 16, just as described above. At this stage, .there-
fore, packer D having been set previously, as also-.de-
scribed above, packers D and 16a will be set, the latter
being set above perforations P;. Packer assembly.-16a
will have been mounted on pipe string 15 at-an elevation
to.place it above perforations P; which communicate
with formation F;. As in the previous example, pro-
duction will be conducted to the surface from forma-
-tion F, through pipe string 15 and from formation. Fy
through pipe string 21. Packer assembly 16¢ will have
a passage 20 having the socket 50 in its upper end.just
as in the earlier described embodiment. The latter .is
adapted to receive a third pipe string 62 provided at its
lower end with bayonet-type connections operable “in
‘exactly the same manner as in .the case of ‘packer as-
-sembly ‘16 to permit imposition of the ‘weight of pipe



2,050,761

7

string 62 on packer assembly 16« in an amount sufficient
to break the upper shear pins and set packer assembly
16a in exactly the same manner as described for packer
assembly 16.. Production from formation Fj, entering
the casing through perforations P;, may be conducted to
the surface through pipe string 62 separately and in-
dependently of the production flowing upwardly through
pipe strings 15 and 21. '

Referring more specifically to Figs. 10, 11 and 12, it
will be seen that pipe string 21 in this embodiment car-
ries a plurality of sealing nipples 61—63% equipped with
external packing 63 so as to effectively provide a fluid-
tight seal between the portion of pipe string 21 which
extends through upper packer assembly 16a and pas-
sage 20.

Thus with the arrangement illustrated in Figs. 3 and
10 to 12, it will be seen that three different fluid-con-
taining earth strata may be produced simultaneously and
separately and independently through - a single well bore,
and that packer structures are provided which are quite
simple in construction and may. be easily installed and
removed. In the case of the embodiment illustrated in
Fig. 3, it will be scen that when it is desired to remove

the several packers and pipe strings from the well, pipe.

string 62 will first be removed to release the weight on
packer assembly 164, thereafter pipe string 21 will be with~
drawn from the well to relieve the weight on packer as-
sembly 16. Subsequently an upward pull may be applied
to pipe string 15 sufficient to break the shear pins 23a of
both packer assemblies, thereby freeing both packer as-
semblies 16 and 164 and permitting manipulation of pipe
string 15 to release packer D, after which the entire
string may be withdrawn from the well.

It will be understood that numercus modifications,
alterations, and changes may be made in the details of
the illustrative embodiments within the scope of the
appéended .claims but without departing from the spirit
of this invention. . .

What we claim and desire to secure by Letters
Patent is: o

1. A multiple pipe string well packer, comprising in
‘combination with a first pipe string, a packer body hav-
ing a first longitudinal passage therethrough for slidable
mounting on the first pipe string and including a re-
silient seal portion adapted to be radially expanded by
axial compression to seal with a surrounding well wall,
‘a downwardly and inwardly tapering expander means
carried by the body beneath the seal portion and mov-
able downwardly therewith, radially movable anchor ele-
“ments mounted on the first pipe string below the expander
means engageable by said expander means in response
to relative downward movement of the packer-body to
“engage the well wall whereby further downward move-
ment of the packer body will produce said axial com-
pression of the seal portion, said packer body and seal
portion -having at least one additional longitudinal pas-
sage therethrough in laterally spaced parallel relation to
the first pipe string and adapted tc receive a second pipe
“string, and means in said additional passage engageable
by the second pipe string to cause application of the
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weight of the second pire string to the packer body -

whereby to effect said downward movement and said

axial compression of said seal portion.

2. A multiple pipe siring well packer, comprising in
combination with a first pipe string, a packer body hav-
ing a first longitudinal passage thersthrough for slidable
“mounting on the first pipe string and including a resilient
seal portion adapted to be radially expanded by axial
compression to seal with a surrounding well wall, means
‘releasably securing the packer bedy.- in retracted posi-
“tion on the first pipe string, said means. being releasable
by downward movement of the packer body relative
“to the first pipe string, a downwardly and inwardly taper-
.ing expander means carried by the body beneath the seal
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portion and movable downwardly -therewith, radially
movable anchor elements mounted on the first pipe string
below the expander means engageable by said expander
means in response to relative downward movement of
the packer body to engage the well wall whereby further
downward movement of the packer body will produce
said axial compression of the seal portion, said packer
body and .seal portion having at least one additional
longitudinal passage therethrough in. laterally . spaced
parallel ‘relation to the first pipe string and adapted to
receive a second pipe string,.and means in said addi-
tional passage engageable by the second pipe string to
cause application of the weight of the second pipe string
to the packer body whereby to effect said downward
movement and said axial compression of said seal portion.

3. A multiple pipe string well packer, comprising in
combination with a first pipe string, a packer body hav-
ing a first longitudinal passage therethrough for slidably
mounting the packer body about the first pipe string and
including an annular resilient seal portion adapted to be
radially expanded by axial compression to seal between
said first pipe string and ‘a surrcunding well wall, means
releasably securing said packer bedy in retracted posi-
tion on said first pipe string, said means being releasable
by downward movement of the packer body relative to
said first pipe string, a downwardly and inwardly tapered
expander means carried by the packer element and mov-
able downwardly therewith, radially expandable-anchor
elements mounted on the first pipe string engageable by
said expander means in response to relative downward
movement of said packer- body to anchor the packer
body to the well wall, at least one -additional longitudi-
nal passage through the packer body in laterally spaced
parallel relation to the first pipe string and adapted to
receive a second pipe string, means in said additional
bassage engageable by the second pipe string to permit
application of the weight of the second pipe siring to
the packer body whereby to effect said downward move-
ment and axial compression of said packer element, and
means forming a fluid-tight seal in said additional pas-
sage about said second pipe string.

4. A multiple pipe string well packer, comprising in
.combination with a first pipe string, a packer body hav-
ing a ﬁrst longitudinal passage therethrough for slidable
mounting cn the first pipe string and including a re-
silient seal portion adapted to be radially expanded by
axial compression to seal with a surrounding well wall,
a downwardly and inwardly tapering expander means
carried by the body: beneath the seal portion and mov-
able downwardly therewith, radially movable anchor ele-
ments mounted on the first. pipe string below the expand-
er means engageable by said expander means in responss
to relative downward movement of the packer body to
engage the well wall whereby further downward move-
ment. of the packer body will produce said axial com-
pression of the seal portion, said packer body and seal
portion having a second longitudinal passage therethrouch
in laterally spaced parallel relation to the first pipe string
gnd adapted to receive a second pipe string, and means
m.said second passage engageable by the second pipe
string to cause application of the weight of the second
pipe siring to the packer body whereby to effect said
downward movement and said axial compression of said
seal portion, and means inifially securing the packer
bedy to the first pipe string to hold said seal portion in
reiracted position, said means being releasable by said
application of the weight of the second pipe string to the
packer body. :

5. A multiple pipe string well packer, comprising in
combination with a first pipe string, a.packer body hav-
ing a first longitudinal passage therethrough for slidable
mounting on the first pipe string, said packer body in-
cluding upper and lower body sections and a resilient
seal element positioned between the sections and adapt-



2,950,761

9

ed to be radially expanded by axial compression between
said sections to seal with a surrounding well wall, a
downwardly and inwardly tapering expander means car-
ried by the lower body section and movable downwardly
therewith, radially movable anchor elements mounted
on the first pipe string below the expander means en-
gageable by the expander means in response to relative
downward movement of the packer body to anchor the
lower section of the packer body to the well wall where-
by further relative downward movement of the upper
portion of the packer body will produce said axial com-
pression of the seal element, said packer body having a
second longitudinal passage therethrough in laterally
spaced parallel relation to the first pipe string and adapt-
ed to receive a second pipe siring, and means in said
second passage engageable by the second pipe string to
cause application of the weight of the second pipe string
to the packer body whereby to effect said downward
movements and said axial compression of said seal ele-
ment.

6. Apparatus for use in a multiple completion well,
comprising in combination with a first pipe string,
first and second packers having a first longitudinal pas-
sage through which said first pipe extends, said packers
being slidably mounted at spaced points on the first pipe
string, each of said packers including an annular resilient
seal portion adapted to be radially expanded by axial
compression to seal with a surrounding well wall, an-
chor means mounted on the first pipe string beneath
each of said packers, each of said anchor means being
operable in response to relative downward movement of
the respective packers to anchor the packers to the well
wall and to produce said axial compression of the seal
portions, each of said packers having a second longi-
tudinal passage therethrough in laterally spaced parallel
relation to said first pipe string adapted to receive a sec-
ond pipe string, the upper one of said packers having a
third longitudinal passage therethrough in laterally spaced
parallel relation to the first and second passages adapted
to receive a third pipe string, and means in the second
passage in the lower ome of said packers and in said
third passage in the upper packer engageable respective-
ly by the second and third pipe strings to cause appli-
cation of the weight of said pipe strings to the respective
packers whereby to effect said downward movement and
said axial compression of the -seal portions thereof.

7. A multiple pipe string well packer, comprising in
combination with a first pipe string, a flexible resilient
packer element mounted about the first pipe string and
adapted to be radially expanded by axial compression to
seal between said first pipe string and a surrounding well
wall, means comprising a breakable shear pin of pre-
determined breaking strength releasably securing said
packer element in retracted position to said first pipe
string, said means being releasable in response to force
of pre-determined magnitude applied by downward

movement of the packer element relative to said first

pipe string, expander means carried by the packer ele-
ment and movable downwardly therewith, radially ex-
pandable anchor elements mounted on the first pipe string
engageable by said expander means in response to rela-
tive downward movement of said packer element, a lon-
gitudinal passage through the packer element in laterally
spaced parallel relation to the first pipe string and adapt-
ed to receive a second pipe string, and means in said
passage engageable by the second pipe siring to permit
application of the weight of the second pipe string to
the packer element whereby to effect said downward
movement and axial compression of said packer element.

8. A multiple pipe string well packer, comprising, a
body insertible in a well bore, said body including upper
and lower rigid body sections and ap annular resilient
sealing element disposed between the body sections to
be radially expanded by axial compression between said
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nally through said body and adapted for connection into
a first pipe string, an anchor assembly positioned on
the mandrel below the body operable by relative down-
ward movement of the body to engage the well wall to
anchor the lower body section thereto, means releasably
securing the upper body section to said mandrel to ini-
tially hold said body in retracted position relative to

_ the anchor assembly, said means being releasable by
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sections, a tubular mandrel slidably extending longitudi- 75

downward force on said upper body section, a tubular
sleeve extending through said body in parallel laterally
spaced relation to said mandrel, said sleeve being slid-
able through the lower body section and said sealing ele-
ment and having its upper end secured to said upper body
section and adapted to receive a second pipe string, and
means in the upper body section engageable by said sec-
ond pipe string to transmit downward pressure from said
second pipe string on said upper body section whereby
to effect release of said releasable means and thereby
actuate said anchor assembly and compress said sealing
element.

9. A multiple pipe string well packer according to
claim 8 wherein said releasable means comprises shear
pins breakable at a predetermined force.

10. A multiple pipe string well packer according -to
claim 8 having second shear pin means releasably secur-
ing said anchor assembly to said mandrel, said second
shear pin means being breakable by a force substantially
greater than that required to break said first-mentioned
shear pins.

11. A multiple pipe string packer according to claim
8 having a second means releasably securing said anchor
assembly to said mandrel, said second means being re-
leasable by relative longitudinal movement between said
mandre]l and said anchor assembly under a force sub-
stantially greater than that required to effect release of
said first releasable means.

12. A multiple pipe string well packer, comprising in
combination with a first pipe string, a packer body slid-
able on the first pipe string and including a resilient seal
portion adapted to be radially expanded by axial com-
pression to seal with a surrounding well wall, a first
means releasably securing the packer body in retracted
position on the first pipe string, said first means being
releasable by downward movement of the packer body
relative to the first pipe string, anchor means mounted
on the first pipe string below the packer body operable
in response to relative downward movement of the
packer body to anchor the packer body to the well wall
and to produce said axial compression of said seal por-
tion, said packer body having at. least one longitudinal
passage therethrough in laterally spaced parallel relation
to the first pipe string adapted to receive a second pipe
string, means in said passage engageable by the second
pipe string to cause application of the weight of the sec-
ond pipe string to the packer body whereby to effect
said downward movement and said axial compression
of the seal portion, and a second means releasably se-
curing said anchor means to the first pipe string, said
second means being releasable by relative longitudinal
movement between the first pipe string and said anchor
means under a force substantially greater than that re-
quired to effect release of said first releasable means,
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