-1-. . : 2180572 TWN SEAL WELL PACKER This invention rel ates
to well packers of the type used for sealing a cylindrical member to a
C|rcunscr|b|ng conduit in a well bore such as, for exanple, sealing a
“tubing string to a surrounding 5 casing or well liner. Well packers
are known for selectivel y sealing and/or anthering a tubing Str%g@ﬂ;
surroundlng wel | conduit or liner. Such devices are known which

he seallng/anchorlng 10 TWINCSHALYWEBLI BACRERMaNi pul ation of a tubing
str| "from whi ch the packer is suspended, or by application of hydraulic
pressure by neans of the tubip uch d vices are al so known which
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wel | by appropri at ethencppeausedl 66rt bealihgng eylin@rital nasyber to a

licati , the wel {8 d |
ol erents which are FotshasSELRERECEBMM OCHHCE WAL PROPE 830n°5E. ' 26:
cylindrical tubing fEapple,TReadingpangubhagssbring b@eﬁeﬁtsrgp@dhngable

radi al |y betueen reLaxedgand gLiengedepositions for gripping and sealing a
sur- roundi ng conduit. Dial string packers are also known in which a pair

of tubular mandrels extend 25Well Pafkghgharfcknowy) &PrtFRlpatkerlVith the

gripping and seal i nseellmgnhﬁdszbfcananbrbnggabaﬁbmé s-hmﬁybuba.ﬁ mandr el s.
Dual string well packers are_al ature ﬁ¥§§a elenent
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seal " arrangenent. known which can be set in the sealing/anchoring

10 configuration by manipulation of a tubing string
/ _ _ from'which the paéker is suspended, or by application
' of hydraulic pressure by means of the tubing string.
Such devices are also known which can be released
- from the set configuration.and retrieved from the
15 well by appropriaﬁe_manipnlation of the tubing
| string. _

In many applications, the well packer
 assembly includes gripping and sealing elements
~which are located concentrlcally about a single

'20 o cylindrical tubing member. The gripping and sealing
' elements are movable radially between relaxed and
extended positions for gripping and sealing a sur-
rounding conduit. Dual string packers are also
| known in which a pair of tnbular mandrels extend
25 | :thtough the body of the packer with the gripping
and séaling elementé éircumscribing both of the
tubular mandrels. Dual string well packers are also
known which featuré a sealing element located on
either side of the grlpplng elements to form a
3@ "twin seal” arrangement.
o In setting the twin seal, dual string packer,
it is_deélrable to eliminate the need for mandrel
movement. Particularly in the case of a production
packer; whefe each of the dual tubing strings may



In setting the twn seal, dual string packer, it is desirable to elimnate

the need for mandrel novenment. Particularly in the case of a production
packer., where each of the dual tubing strings may -2- "extend. for great

| engths, it is inportant that the packer be set in sealing engagenent with
the surrounding well conduit’ w thout causing rel ati ve novenent between the
tubing strings. It is also 5 - inmportant in a twin seal packer of the
type deScribed that the upper seal elenent be conpressed and the grlpplggj
el ements engaged before the | ower seal element is conpressed. By |ockin
the setting force of the packer-into the upper seal elenment 10 bef ore
conpressing the | oartefdakoel great, lehAgtheyeitsesl ifpeztaat tdaggthen the
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type havi ng a packer a pair of re S extend
downwar di y $her ef r $BPORKaBppén 20twin, seé&|pagkeﬁcafeéhab6meetﬁeSﬁﬁhaeé|s

bel ow the head, a snaaptne agﬁeﬂbééaLSeheﬁahedbabeahptaesaanaﬁalehaelow/the
upper seal, and a | ower , seal | ocat ed gga %ﬁ%he ma dr | s bel ow. the
b
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element 1s compressed. By locklng the setting
force of the packer into the upper seal element
10 before ccmpreSSing the lower'Seai'element, the lower W,
seal does not "drag" on the surrounding well conduit,
~and the tubing strlngs below the packer are not
placed in compre551on. . C |
' These and other'objects'will be accomplished
15 by the improved twin seal, dual string packer which
is described in the specification which follows.
The'welltpacker of the invention is of
' the type having a packer head and a'pair of tubular
‘mandrels which extend downwardly therefrom. An upper
20 -  seal is located about the mandrels below the head,
' ‘a gripping assembly is located about the mandrels
below the upper seal, and a lower seal is located )
about the mandrels below.the gripping assembly. A A\
lock body is located about the mandrels below the
25 'lower seal and actuator means within the lock body
are prov1ded for effectlng outwardly radlal move-
‘ment of the seals and gripping assembly to seal and
grlp a surroundlng well conduit.
 The improved packer has a push rod which
30 -extends from the lock body through ‘the lower seal
' " to the gripping assembly for moving the gripping
assembly, as a unit, in the direction of the upper
seal to compress the upper seal before the lower
seal is compressed. A tie rod extends from the



25 | oner seal and actuator neans within the |ock body are provided for
effecting outwardly radial nove- nment of the seals and gripping assenbly to
seal and grip a surrounding well conduit. The inproved packer has a push
r'od which 30 extends fromthe | ock body through the |ower seal to the
gripping, assenbl y’ for nmoving the gripping as§enbly, as a unit, in the
dlrectlon of the upper seal. to conpress the dpper seal before the | ower

seal \l s conpressed. A tie rod extends fromthe - 3 - packer head through
the upper seal to the gripping assenbly. Lock neans associated with the tie
rod allom1|n|d|rect|onal novenent of the gripping assenbly with respect to

the upper seal, -wher paykeeahedd tAE68gR the agﬁékegew EBetHep hg? ffom

the gripping assenbl cke to fhe u seal . Additjona
features and advanta 3§eW#ﬁ °8Bp§?€ﬁ? p PﬁéaﬁFﬁtVéﬁthgeer?lEﬁdmhlch
follows. 10 allow 1ﬁmg$reéﬂiéﬂharﬁoﬁedentCbQSﬁhéegtipﬁﬁthagﬁémﬁi

the wel | packer of t n oW 09, sugcessiye tinu tlons
of the packer in thenggba¥ggbéggr§§n¥hg Pﬁpﬁﬁsf??x Wﬁ?ﬁégy2§Fﬁgﬁﬁge Fae,
cross-sectionab vi ewdppiied tefthaecupper peskefromi hhé¢agrippingsasdémBDy

showi ng the compressignigtibleshed eR8! upbokngepacker. Figs. 3A-38 are

simlar to Figs. 2A-2B and show_the i1 nit novenent of the gripping
assenbly : ddltlonal objects, features and advantages
will be apparent in the written description which
follows. _
w 10 . Figs. 1A-1D are side, cross-sectional views

of the well packer of the invention showing successive
downward continuations of the packer in the relaxed
Oor running-in position.
Figs. 2A-2D are side, cross-sectional views
15 of the well packer, similar to Figs. lA-1D, showing
the compression of the top seal of the packer.
Figs. 3A-3B are similar to Figs. 2A-2B and
show the initial movement of the gripping assembly
of the packer. |
20 _ o Figs. 4A-4B are similar to Figs. 3A-3B and
show the continuation of the Setting-movement of the
_ _ gripping assembly of the packer.
W ' Figs. 5A-5B are similar to Figs. 4A-4B and

show the compression of the lower seal during the
25 final stage of the setting operation.

Fig. 6 is an isolated, perspective view of
_the head section Qf the well packer of the invention
showing the tie rod extending from the packer head.
. Fig. 7 is an isolated, exploded view of
30 the gripping assembly of the well packer.

Fig. 8 is an isolated, cross-sectional view
of a tie rod used to lock setting force into the upper
seal of the packer.

Fig. 1A shows the upper portion of the



of the packer. 20 Figs. 4A-4B are simlar to Figs. 3A-3B and
show the continuation of the setting novenent of the gripping assenbly of

t he packer. Figs. 5A-5B are sinmlar to Figs. 4A-4B and show t he conpression
of the | ower seal during the 25 final stage of the setting operation.
Fig. 6.is an isolated, perspective view of the head section of the well
packe« ‘of the invention showing the ti® fod extending fromthe packer head
Fig. 7 is an isolated, exploded view of 30 the gripping assenbly of

" well packer. Fig. 8 is an isolated, cross-sectional view of a tie rod .ed
to lock setting force into the’upper seal of the packer. Fig. 1A shows the
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i ncludes a solid acker I At ernal ~passages 13, 15
and an internally %%@é%@%ﬁ @oﬁﬁiléxPéﬂkeI7he¢ﬁellnbéVhag papsdyeef13, 15

are 5 provi degh péiRal hpga888e Ui 81 fStSﬁ&Saﬁglngérnéfigeﬁhrééa@hy’ for

connection to a pajr of tubin strlng (shown i n dotted s in
ext endi ng up var dt9WeH exeenkl 17 sufRecintarpal r PRESages| 43 nﬁﬁdF§Ps 23, 25

extend 10 -dovpirew tlligd f whth t Bierpassear oiced ditendsale, spLl ovaggdcby an
abut rent ;;]gguggeg@isglsep%@tg nh0S:PEGES 0°3d: 110t O£l UBRE LS |1 et
(shown in dotted lines in Flg;_lA) extending up-
wardly to the well surface. -
A pair of tubular mandrels 23, 25 extend
.10 downwardly from the packer head 11 and are surrounded L_)
by an abutment ring 27 which separates the packer
head 11 from an upper resilient seal 29. The upper
seal 29 can be made from a tfaditional elastomer,
a special purpose elastomeric material such as tetra-
15 fluoroethylene, or other special purpose elastomer
selected for its re51stance to corrosive fluids
and de51gned for use in hlgh temperature, high pres-
sure environments. As shown in Figs. 1A and 1B, the
_ upper seal 29 is a solid block of elastomer having
20 openings 31, 33 there through, to allow the tubular
- mandrels 23, 25 to pass through the seal. The upper
seal 29 can also have secondary seal sections 35,
37 on either side thereof made from an elastomer o/
which is reinforced with knitted elements. These
25 elements are preferably formed as a continuous
series of interlocking ductile, metal-containing
" loop members. Such elements are described in U.S.
Patent 2,761,203'entit1ed "Resilient Gasket Forming
Material and Method of Reducing Same" and are com-
30 mercially available from the Metex Corporation of
Addison, New Jersey. -
A lower abutment ring 39 is carried below
the secondary seal section 37 about the tubular
mandrels 23 , 25 and is received upon an upper



seal 29 can be made froma traditional elastoner, a special purpose

el astoneric material such as tetra- 15 f1 uor oet hyl ene, or ot her
speci al purpose el astoner selected for its resistance to corrosive fluids
‘and designed for use in high tenperature, high pres- sure environnments. As
shown in-Figs. 1A and 1B, the upper seat 29-is a solid block of elastoner

havi ng 20, . openings 31, 33 there through, to allow the tubul ar. nmandrel s
23, @5 to pass through the:seal. The upper seal 29 can al so have secondary
seal ®»ections 35, 37 on either side thereof nade froman el astoner which is

reinforced with knitted el enents. These 25 el ements are preferably

formed as a continudtEERE %4k OF FhiRRGIGIME dbtt iYRPe TN dhhiid Mngy
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"Resilient Gasket Fqr,m teri an of  Reducin ane”_ angd are
com 30 mer ci aﬁ'f@g%a} a%foe"g? rlb%‘?’fl\@q\sg?defa(%}lﬁ& aft’?c}’rsf'%'f Txddh on, New
Jersey. A |ower abutupprr r¢one 383 ks carsokidl edtal threlys edumiarhass dato
section 37 abqut th égg& el é%g%' | n upper
-5- extent 41 of. ane%épper %f)arlie’gi.%??' lﬁ g%]tco%% |fsal%}§ct?o\r%%’r§gﬁ?{hoefa t he
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the cage 49 by one or more shear pins 51.
10 _ One or more gripping slips 53 are located
—/ ' intermediate the upper cone 43 and a lower cone 55
within.the cage 49. As shown in Figs..lB and 7, the
slips'53 have lower tapered surfaces 57, 59 which
are engagéd by tapered Surfaces’Gl, 63 of the upper
15  and lower cones, respectively, to move the slips 53
between retracted and extended radial positions to
grip the surrounding well casing 65. The slips 53
are'initially retained in alretracted position within
the slip windows 67 of the cage 49, as by a spring
20 element 69 which is received behind the rib 71 in
the slip window. _

' As shown in Figs. 1A and 1B, the packer
head.ll has a tie rod 73 which extends downwardly
from the packer head within the body of the tool

25  parallel to the longitudinal “axis of the tool. The
tie'fqd 73 passes through a passageway provided in
the upper seal 29 and into a passageway 75 (Fig. 7)
provided through the body of the uppef cone 43. For
ease of illustration, the tie ro@ 73 is shown in
30 Fig. iA-lB as being in the same plane as the tubular
”mandrel 23. Actualiy, as is eﬁidenf from Figs. 6 and
”7, the tie rod 73 passes thréugh the upper seal and
into the ﬁpper cone at a different circumferential
location. The tie rod 73 is initially restrained
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of the cone. The upper cone 43 is received within one end a slip cage 49
and initially is pinned to the cage 49 by one or nore shear pins 51. 10
One or nore gripping slips 53 are |located internedi ate t’he upper cone 43
and a | ower cone 55 within the cage 49. As shown in Figs. 1B and 7, the
slips 53 have | ower tapered -surfaces 57, 59 which are engaged by tapered
surfaces 61, 63 of the upper 15 and Tower cones, respectively, to nov
the stips 53 between retracted and extended radi al positions to grip thg,f
surrounding well casing 65. The slips 53 are initially retained in a
retracted position within the slip windows 67 of the cage 49, as by a
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wi ndow. As shown in F| 1A an ead 11 has a tie rod 73
whi ch ext ends domn%r(ﬁ er‘ol‘ﬁt%tb%‘ék%*n%a%f‘vf%% nmt4he body of the tool

25 paral l el to the | ongiAsdén&im ﬁﬂlﬁlgg tie-1mpl 6 aﬁ@ 7} ear sk 3

passes through a passa e rovided jn_the up er eal d.into a
- passageway 75 (Fid" 9 ?%V+%e@???ﬁ{ﬁl th&F?) ?h@o zg f2bne 43. For

ease of |IIqetrai|amnow1mgtmmidimb&fhmmakrmmwemanBOof théngrlpﬁ&ﬂgaas bei ng
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Figs. 6 and 7, thetier e per sea nto the
upper cone at a diggakedd., dWthm#Er%ﬁ%lhmgl%@é@?%ﬂﬁpﬂi%ﬁﬂl%Pr%@e7€PP%r

initially restrai ngghy 26 from the gripping assembly are locked into
the upper seal. As shown in Flg. 1B, the lock means
"10_ 79 can include a cone 81 hav1ng an outer tapered Q;J
surface and a sllp r1ng 83 w1th an outer serrated
surface for engaging the walls of the passageway
75 in the upper cone 43. The cone and slip ring 81
and 83 are initially held on the tie rod 73 by
15 means of a nut 85 which can be threaded on the outer
' ‘extent 87 of the tie rod 73. o
As shown in Fig. 1B, the lower cone 55 is
'initially connected to the slip'cage 49 by one or
more shear p1ns 89. Lower cone 55 is also provided
20 with a palr of passageways for rece1v1ng “the
tubular mandrels 23 , 25 and also is provided with
S a passageway 91 into which is received the upper end
93 of a push rod 95. The upper end 93 of the push o/
rod 95 is connected to the lower cone 55 by means
25  of one or more shear pins 97. An upper abutment
' ”ring 99 surrounds the lower portion of the lower
cone 55 and is located immediately above lower
'primafy ana-secondary seal sections lOi: 103, 105
ldentlcal to the upper seal assembly prev1ously
1'36 descrlbed. The push rod 95 and tubular mandrels 23,
25 pass thrpugh the solid seal assembly in the same
‘manner that the tie rod 73 passes through the upper
seal assembly. | .
As shown in Fig. lC, the push rod 95 is



W thin the packer. head 11 by neans of a shear pin 77 (shown in dotted |ines
in Fig. 1A). As shown in Figs. 1A-1B, 6 and 7, a |lock neans 79 is
associated with the tte rod 73 for 5 al l owi ng uni directional novenent
of the gripping assenbly and upper cone with respect to the upper seal 29,
wher eby sealing forces applied to the uppec geal 29 fromthe gripping
assenbly(gre locked into the upper seal. As shown in Fig. 1B, the |ock

meang 10 79 can include a cone 81 having an outer tapered surface and a
slip rtng 83 with an outer serrated surface for engaging the walls of the
passageway 75 in the upper cone 43. The cone and slip ring 81 and 83 are
initially held on thenghrgedowitdipyalShreadedaheref 187npro8tdedi th tha be
threaded on the outehogxleghaBdrob LBE:h! fobRinddy £695NeHE 8ok Boah B, the
| ower cone 55 is initially connected to the slip tage 49 by one or re
shear pins 89. Lower 188néSs8 pelifs@eppdvbady baving ppssagepays there-

passageways for receitiirbgghh€okubhkatubBbdtehanddels223ang53488 hsvgVi ded
wi th a passageway 91_intqo whi.c

h. LS rece%ved iﬂﬁ upper end 93_of a_push rod
95. The upper end 9320P*PRYCBUSHEFPEASBETRES eCﬁgﬁ FBP?ﬁee¢%ﬁe?fcg%% 55
by neans 25 of oheckrbodyel8Beds peceif9ed Benepperaashbukbdérrihy 99
surrounds the | ower A of, s I rs . d,.{ ed | jately
above | ower primry ggébggggngéﬁgﬁgegﬁgsé§?€2ﬁ§§1§?,t&%S#gﬁg% ?%gﬁ¥$%%I to
the upper seal assenBilgpléfiodB|Quier slegueciibells Fheapuphnred BF and
tubular mandrels 23, p2Rsp2ss tBr eHAhabliemeRti fi8§al19S88ADEYriSuhdE ERE®

manner that the tie Lod 73aP358Ss LNL2UAD 10 SBPEL. 1ock boay 109.
N A lock ring 121 is carried between the interior
of the sleeve 117 and the grooved outer surface 111
within a region of increased diameter 123. The lock
. ring 121 has an outer serrated-surface which engages
15 the interior of the sleeve 117 and a serrated
interior surface which allows the lock ring 121 to
slide along the grooved_surface of the lock body in
one direction, but which resists opposite relative
_ movement between the lock ring and lock body.
20 : Immediately below the lock body and sur-
rounded by the sleeve 117 are piston regions 125, 127,
_129. The tubular mandrels 23, 25 are provided with -
one or more fluid ports 131 for communicating pres-
_ surized tubing fluid to the annular recess provided
25 . between the upper piston region 125 and a lower
piston region e.g. region 135 in Fig. 1lC. The sleeve
117 is threadly connected to a lower body ring 137
at the lower extent thereof. A square shear wire 139
- is received within a groove pro&ided in the interior
30 - of the body ring 137 and rests upon a shoulder provided
on the mandrel 23 to initially affix the body ring
137 and hence the sleeve 117 to the mandrel 23. As
shown in Fig. 1D, the tubular mandrels 23, 25 can
continue downwardly in the well bore and can run, for



seal assenbly. As shown in Fig. 1C, the push rod 95 is - 7- engaged
within a threaded bore 107 provided in the upper end of a solid | ock body
109. The lock body 109 is a solid nmetal body having passageways there-
“through for the tubul-ar mandrels 23, 25 and having 5 a grooved outer
surface 111. The upper edge of the qukipqu 109 is received beneath a
shoul'der 113 provided within the interior of the |ower abutment ring 115..
An outer sleeve 117 is shear pinned by pins 119 to the abutnent ring 1

and surrounds the 10 grooved outer surface 111 of the |ock body 109. A
lock ring 121 is carried between the interior of the sleeve 117 and the
grooved outer suriankkl, wd RiFferagi Proafudiny easrs diageiertie?3. The

|l ock ring 121 has an outer serrated surface which engages 15 t he
interior of the %eve 117 and ‘a serrated interior .surface which allows the
| ock ring 121 to slide al orthed hepegraoivoed csilrdlec avedfl tgeeckRenclobHadthe i n one

Fing and i ock bodgoestridr LIPRRR) e | A eI M acld PRRE 10 000
sur- rounded by tthe gricping Angd e king asggensies a gelectzl onge
conmun cat 1 ng prog e R e et ar 2 e Dot ded 25
bet ween t he 8pBerClgﬂss°c%r?$'g?%r‘?‘ 'rhtnul}’ealq%bv%fe'%n% ar]r%];cgﬁqs]espgcoa}/rl} eSi on
135 in Fig. 1C. Hee sdemwelished, for instance, by dropping a ball
" to land upon a shoulder (not shown) at a point lower
10 down within the tubular mandrel 23. The mandrel 23 U
is then pressurized with tubing fluid from the well
surface which exerts opposing forées'upon the piston
region 125, 135. The force:exér;ed upon the piston
_ regiors tends to cause an opposite relative movement
15 = between the lock body 109 and the outer sleeve 117,
causing the shear pins 119 to sever.
| ' Oncé'the'predetéfminéd pfessure level has
been reached which shears the pins 119, the setting
force caused by the tubing pressure acts through
20 the lock body 109 and push rod 95 to move the gripping
assembly, as a unit, in the direction of the upper
seal. That is, the push rod which is secured to _
the lock body at the threaded surface 107 and which o/
is secured to the lower cone 55 by shear pin 97
25 isolates the lower seal 101 from the compressive
force. The slip cage 49 is initially attached to
the upper and ‘lower cones by shear pins 51, 89,
which causes the lower cone 55, slip cage 49 and
upper cone 43 to push the abutment ring 39 in the
30 - direction of the upper seal 29 to compress the
upper seal 29 into sealing engagement with the
surrounding casing. As the upper cone 43 moves in
the direction of the upper seal 29, the tie rod 73
moves within the passageway 75 provided in the



117 is threadly connected to a | ower body ring 137 at the | ower extent
thereof. A square shear wire 139 is received within a groove provided in
the interior 30 of the body ring 137 and rests upon a shoul der provided
on the mandrel 23 to initially affix the bgdy ring 137 and hence the sl eeve
117 to the mandrel 23. As shown in Fig. ID’ The tubular mandrels 23, 25 can
continué_downwardly in the well bore and can run, for -8- instance, to
'difﬁgggnt produci ng zones within the well. The operation of the well packer
of th& invention will now be described. In order to set 5 t he gripping

and seal i ng assenbl igperd Rl Q360 AR RGH t&ﬁet EBEka&:eHﬁgdéﬁhéwsetHe,
mandrel 23, is first ¢l osed off at a paqint orts 131. This can be

acconpl i shed, for i A&¥P&HTc&ETFy 8r885?ndn tﬁglﬁlFﬁcFéﬁ 860H98e§hﬁﬁﬁaer (not
shown) at a point IQWertb@ slip addwq 8i3t hind tbﬁetububaelnaﬁdagb 2Be The

mandrel 23 15 then RkAspclaad Wit LUBhadoll Wl LhaBLLDG VYL aupface

whi ch exerts opposin orces Upon the plston

exerted upon the p|Qa@wenégp@@QS@@ndseﬂetcaaseladlogmeVEQenelafuvbe
movenent 15 1. agel.0ock body 109 and the outer sleeve 117,
causi ng the shear p|n 119 to _sever. Once the predeterm ned pressure |evel
has been reached whi ch shearsTPﬁesﬁFﬁ§gIE9°ftﬁgesSP?FHQPFBchlcaaééHnBy

the tubing pressurethet apperoddhe?@3 to thBeshepkchgdy4302sapdipysbarod 95
to ane the grlppln%O that these pins are next to sever after sufficient
' 10 compressive force has been applied to the upper seal
U - 29. Shearing of the pins 51 allows the upper cone
tapered surface 61 to ride beneath the lower tapered
surface 57 of the slip elements causing the upper end
of the siip to rock radially outwardly and engage
15 the well -casing (Fig. 3B). Continued application of
tubing pressure within the tubular mandrel 23 causes
"the shear pins 89 to sever at the lower end of the
- 8lip cage 49,.thereby'allowing the lower cone 55
to ride beneath the lower tapered surface 59 of the
20 slips to complete the radial movement and engagement
- of the gripping slips (Fig. 4B). |
o - As tubing pressure continues to be increased,
a predetermined shear index is reached, causing the
N shear pin 97 to shear which initially connected the
25 push rod 95 to the lower cone 55. Once the pin 97
has sheared, the push rod-93 is free to slide within
‘the passageway 91 which allows the lock body 109
to compress the lower seal 101 and complete the
setting operation. The opposite pitch of the serrated
30 surfaces on the lock ring 121 and the outer surface
of the lock body 109 locks the setting force into
the lower seal 101 and maintains the tool in the set
position. The tubing pressure can now be relieved
and well bore operations conducted.



assenbly, as a unit, in the direction of the upper seal. That is, the push
rod which is secured to the |lock body. at+the threaded surface 107 and which
is secured to the | ower cone 55 by shear pin 97 25 ‘i sol ates the | ower
seal 101 from the conpressive force. The slip cage 49 is initially
attached to the upper and | ower cones byghear pins 51, 89, which causes
the  ower cone 55, slip cage 49 and upper cone 43 to push the abutnent ring
39 in the 30 direction of the upper seal 29 to conpress the upperg§ehl
29 into Sealing engagement Wi th the surroundi ng casing. As the upper cone
43 noves in the directi on @o ttedeasgsertheralel9 tadie ttihe rtadb iz noves within

the passageway 7%¢¥:Q\g 4@ di 1t§1%onne¢9cea%3>eru@fb°ac4€er /ﬂééli“iglh the | ock

nmeans al |l ows the upﬁer cone to nove I n-the rection of upper seal 29, the

slip ring 83 and § ifrpmerhengifde v faag ndy istraighte W’#@ &uklhe
passageway 75 ancb the ﬂﬁkﬁ\iﬁltstcﬁiﬁ@létéarﬁ it &rd Irdimq;mmlamest he

upper cone. The s of the s I ns hol di n upper, cone 43 to

the slip caye 49 tﬁée g%cg'bt“&?‘r’sso c’tj{:g%et %é‘see TA%s SRS I %{ e Ser

sufficient 10 toc digirle sofl f ebHeortcire hasd bae:lhiappihee(batsmatdwayppm seal 29.

Shearing of the pﬂr{lss %? %&ehw%g cone éoqiq__r S;Ivf'a(?ced to ride
apere 0 %ﬁ]

beneath the | ower Sur face e'slip e Teent cau3|n]Jthe upper
end of the slip ta@usssk thedivdder aangard tamhaagmddie shoulder 141

_ within the slip cage 49, thereby raising the slip

16 _ cage and'retracting the gripping element. The
described mqvements also ¢au$e_the square shear wire QJ
139 at the bottom of the tool to shear and thereby
relax the lower seal 10l. The tool can then be re-

~ trieved from the well bore. :

15 '~ Fig. 8 shows another embodiment for the
tie rod 73 which is used to lock the setting force
in the top seal 29. In this embodiment, rod 143 is
récei&éd_withih the paésageway_?S machined in the
upper cone 43. In the embodiment of Fig. 8, however,

.20 o a pbrtién of the length of the passageway 75 is
internally threaded at 145. A body lock ring 147
having an outer serrated surfaée 149 is carried on
‘the end of the tie rod 143 and retained in position
_ by a shoulder 151 on a threaded shaft 153 which is N

25 received within a bore 155 on the end of the tie rod
143. A sleeve member 157 is received between the
shoulder 151_and the end of the tie rod 143 and has
outer wicker teeth 159 which are received within

_ oppositely tapered grooves 161 in the body lock ring

30 147. Thg body lock ring 147 is split at one circum-

. ferential. location (not shown). The wicker teeth 159
and cooperating grooves 161fcause the ring 147 to
expand ﬁhen_urged in one direction, but allow a
slight compression upon opposite relative movement.

35 In this way, the upper cone 43 can travel in the



15 . the well casing (Fig. 3B). Continued application of tubing pressure
Wi thin the tubular mandrel 23 causes the :shear pins 89 to sever at the
|.ower end of the slip cage 49, thereby allowing the | ower cone 55 to ride
beneath the | ower tapered surface 59 of the 20 slips to conplete the
radi al novement and engagenent of the grippilng slips (Fig. 4B). As tubing
pressure contirnues to be increased, a predeterm ned shear index is reached,
causisag/t he shear pin 97 to .shear whi ch initially.connected the 25 push
rod 95 to the | ower cone 55. Once the pin 97 has sheared, the push rod 93

is free to slide wthi direections oFe\thy %%p@&l6Ea§|h9W5bﬁﬁeo§56¥iQQd¥eﬂé§5$@
conpress the | ower seal 101 and. congletg}the setting operation.

opposite pitch of the S8V RERY 3§ 7 PYELs on the | ock ring 121 and t he
outer surface of the |ock body 168 lovestibe hastbagnfproeided ceitie | oner

seal 101 and i ot &l 1S <ebraa0habinklGese nBASLLLOMe ThS, LWOA] D' G581 ©

can now be relieved an bore atlons con
rel ease the wel P tool, PPﬁEeFuBFn§e§tPP§grﬁthﬁ gripphRgcassently e phakesr

head 11 is lifted fromsehe,wehe wﬁéecgea& abea HBE SoNed d WL
tubing string shears off .the nut 85 and g‘prL rreansh% jtrhge
tie rod, causing the IggﬁcﬁeﬁﬂémFBaFSFI gFfPPﬁél?FéindP§M4¢W4ﬁkﬂﬂathe
passageway 75. This relawes tkaltoplseal thé €08t Fodeshd @kl 134 laxasises
the upper cone 43 to egg@ginghgfsﬁﬂglgw1n ddals without relative mandrel
} 10 movement. Because the top seal and gripping assembly
W, are set before setting the bottom seal, the tubing
strings below the packer do not move downwardly during
the final stages of the setting operation, which
action could compress the tubing strings and weaken
15 or damage the tubing. ' '
. While the invention has been shown in only
two of its forms, it is not thus limited but is
susceptible to various changes and modi fications
without departing from the scope thereof, as
defined by the appended claims.



within the slip cage 49, thereby raising the slip 10 cage and
retracting the gripping elenent. The .descri bed novenents al so cause the
square shear wire 139 at the bottomof the tool to shear- and thereby rel ax
the | ower seal 101. The tool can then be re- trieved fromthe well bore. 15
Fig. 8 shows another enbodi ment f the tie [[§ N ' ] sed to | ock
the setting force in the top seal . In thi leunulﬁmnﬁm 143 is
received within the passageway 75 machi ned i n*tht uppdr éon& 43. In th
enbodi ment of Fig. 8, however, 20 a portion of the length of the
passageway 75 is internally- t hr At 145. A body |ock ring 147 having an
outer serrated surface 149 is %i%ﬁ% on the end of the tie rod 143 and
retained in position by a shoulder 151 on a threaded shaft 153 which is 25
received within a bore 155 on the end of ‘the tie rod 143. A sl eeve nenber

157 is regeived bfﬁ\ﬂseaewepabﬁulrdeﬂf 12k ayhd aeney od  phexbire rod 143 and

has outer W cker teeth 159 which are received within oppositely t aper ed
grooves Ylad nahdea bgsyr! 86ktubidaOmandrelis ehttemdilyg| @6knwabgly47 is
split at one circum ferential |ocation (not shown). The w cker teeth 159 -
and coopejradidiEr & poxeSuppércauae lbeatiedy abbutt ot lexpeamd nbks urged in one
direction, but allow a slight conpression upon opposite relative novenent.
35 Irbétuw ty , hébeé, upper ippiagla ssemiliyadaicated habout dkhection of the
upper seal 29, but opposite relative novenent is not_ allowed.

5 mandrels below the upper seal, a lower seal located

about the mandrels below the grlpplng assembley, a lock \;J

body located about the mandrels below the lower seal,
and actuator means within the lock body for caus1ng
outward rad1a1 movement of the seals and grlpplng

ld | assembly to seal and grip 'a surrounding well conduit,the

improvement comprising:

a push rod extending from the lock body through

the lower seal to the gripping assembly for moving the
15 gripping assembly, as a unit, in the direction of the
upper seal to compress the upper seal before the lower

seal is compressed;

a tie rod extending from the packer head through

20 the upper seal to the gripping assembly; and

lock means associated with the tie rod for
allowing undirectional movement of the gripping assembly
with respect to the upper seal, whereby sealing force

28 applied to the upper seal from the gripping assembly is

>



An invention has been provided with several adventages. Because the top
seal of the 5 packer is set before the gripping assenbly or | ower
seal, the |l ower. seal does not contact the well ca5|ﬁﬁ?‘mhreh~eLLaLQng§_the
p033|b|I|ty of damaging the lower seal. Also, the ti ush ro
all ow setting of the twin seals withoat —relative man ”E}Zi M nt .
Because the toep seal and gripping assenbly are set before ﬂme

bot t o)ugeal ; t he t ubi ng strings bel ow the packer do.not nmove downwafdly
during the final stages of the setting operation, which action could
conpress theldekadigistei bihe apdeveaked .15 or darmage the tubing. Wile
the invention has been shown in only two of its forns, it is not thus
limted but is susceptible to various changes .and nodifications w thout
departing fromthe scope thereof, as defined by the appended cl ai ns.

12 - CLAI M2.1. Innaawe\bllp@q&ﬁér06f thiee typse higsniingy aa QREK@F head and
a pair of tubular mandrel s extendi ng dowmmwardly therefrom an upper seal

| ocat ed aboudteatheanthrtiredsr b@fowlmganeaandaegﬁ gpited e dawnyardi vd
about the 5 mandrel s bel ow t he up ger seal, a |l ower seal |ocated about the

mandr el s beﬁﬁﬁﬁQﬁfﬁﬁq rﬁPQ@%eﬁ%@ ylogargakabedf tHeaMeMAnshi t he

and actuator ans wi.t hi.n the | ock body for

dr el t he .|
Causi ng Gut FELEW S Rt eere” ee TRe ' Sa8rebTRa Lpfiysing an ubper

cone, a lower cone a slip cage containing the upper and
lower cones, and a plurality of intermediately located
slip membérs carried between the cones within the slip
‘cage, the gripping assembly being located about the

10 mandrels below the upper seal, a lower seal located
about the mandrels below the gripping assembly, a lock
body located about the mandrels below the lower seal,
and actuator means within the lock body for causing
outhard radial'movement-of the seals and gripping

15 assembly to seal and grip a surrounding well conduit,

the improvement comprising:

a push rod extending from the lock body through
ﬁhe lower seal to the lower cone for moving the gripping
20 assembly, as a unit, in the dirction of the upper seal
to compress the upper seal before the lower seal is

compressed;

a tie rod extending from the packer head through
25 the upper seal into a passageway formed in the upper

cone; and



10 '-assenbly to seal and grip a surrounding well conduitthe inprovenent
conprising: a push rod extending from.the | ock body through the | ower seal
to the gripping assenbly for noving the 15 Hppi ,.as a unit,

in the direction of the upper seal to conpr | before the
| ower seal is conpressed; a tie rodgextendi Faﬂw mmﬁﬂ&@iﬁr head "t hr ough
20 the upper seal to the gripping assenbly; ¢ sdssociated with

the tie rod for allow ng undirectional novenent of the gripping assenbl;

Wi th respect to the upper seal, whereby sealing force 25 applied to the
upper seal fromthe gripping assenbly is - 13 - |ocked into the upper
seal . 2. In a well packer of the type having a packer head and a pair
of tubul ar mandr el boektmednagadeamiateidy wiltdr dfheoyianreapptorseal | ocated
about the mandrels 5 bel ow the head, a gripping assenbly including an upper
cone, a | akowbne wnifipechjonadnmavemeqtt iof dipert smdrédveitbbnes, and a
plurality of internmediately |located slip nenbers carried between the cones’
wi thin thehe ipassagevwanefgrnedi kg bsenbPerbeions d otrkebyibeealing 10
mandrel s bel ow the upper seal, a |ower 'seal |ocated about the mandrels

bel ow t he ffigpiaRphbre@nePytheé WBBRrHEGRL SremedhebARIRMENFandrel s bel ow
the | ower seal, and actuator pneans within the | ock body for causing outward
radi al moRERSRLIH ihel eeked BRECgEPBpHRECrS S88denbly to seal and grip a
surroquing wel | conduit, _ '

3. ' The well packer of claim 2, wherein the upper
and lower cones are connected to the slip cage by

shearable connections; and

lo. ‘the lock body comprises an inner cylindrical .

| body having an 6uter serrated surface and an outer
cylindrical sleeve having an interior surface having
grooves with a taper which allows relative movement
between the body and sleeve in one direction, but which

15 prevents opposite relative movement.

4. - The well packer of claim 3, wherein the.tie rod
has an outer extent with a gripping cone mounted on a
tapered surface of the rod which allows movement of the
20 upper cone in the direction of the upper seal, but which
resists opposite'relative movement oﬁ the upper cone due_
to the contact of the gripping cone with the paésageway

once a setting force has been applied to the upper seal.



fhe | nprovenent conprising: a push rod extending fromthe | ock body through

the lower seal to the | ower cone for roving the grippiing 20 _assenbly—as a

unit, in the dirction of the upper seal to conpress the upper seal before
the |lower seal is conpressed; a tie rod extending fronlnu Im w;ﬁmﬂ _
through 25 the upper seal into a passdgeway fornmed in t# ¢ ;aand
- 14 - lock nmeans associated wth the tie rod for allow ng o
unidﬁhebtionaj novenent of the tie rod within the passageway fornmed in the
upper. cone, whereby sealing force applied to the upper seal fromthe
gripping assenbly is |locked into the upper seal. 3. The wel | packer of
claim2, wherein the upper and | ower cones are connected to the slip cage
by shearabl e 50nnecti8£§;wéﬂd packer of cliian |ckvhegieokPei ses an i nner
cylindrical body havin n outer serrated surface and an outer cylindrical
sl eeve havi ngPARSRAELER o?°§ﬂ?ﬂaé@.ﬁ§@iM?RﬁﬁmﬁRﬁ?vﬁ%fP%PYbﬁ%@ MhKEhaalloms

rel ative novenent betwe t he body and %Ieewe in one, direction, but which
15 prevents o%b%%Y?g Véigtﬁyéfﬁﬁ§eﬁﬁﬁtw grein t e?%ﬁﬂ?oiahﬁe?rBYléﬁgin13

wherein the ti d h t tent with i ppj t
tapered surf AEEt0r ¢ AEE FRUCANPERCEI SONE Aoy SN GT A9 APVRBRRT cBhe 1

Fnr;\?e(rjriaat?cf). 0{\}}1’2\4 u& ?ngﬁéeggﬁl thguEii%ic:%r{orrlesc)itSttsrueOpquogeiE eséaei?tkin\x/
' which resists opposite relative movement of the upper
Y cone due to the contact of the serrated surface with the
: grooved wall once a setting force has been.applied to
the upper seal.
10
6. A method of setting a well packer within a well
conduit, the packer being of the type having. a packer
head and a pair of tubular mandrels extending downwardly
therefrom, an uppef seal located about the mandrels
15 below the head, a gripping assembly located about the

mandrels below the upper seal, a lower seal located
about the mandrels below the gripping assembly, a lock
body located about the mandrels below the lower seal,
and an actuator means within the lock body for causing
20 outward radial movement of the seals and gripping’
assembly to seal and grip a surrounding well conduit,

comprising the steps of:

providing a push rod which éxtends from the lock
25 body through the lower seal to the gripping assembly for

moving the gripping assembly, as a unit, in the



to the contact of the gripping cone mﬁth the nﬂ°<anemav once a setting
force has been applied to the upper sea

packer of claim3, wherein the passagevvay forzHHl,‘“ﬂ]"t"lJHIﬂﬂ Iﬁone |s
- provided with a grooved wall surface and wher t prOV|ded
with a serrated outer surface whi-<hl@l+ows novenent &f t he Upper ‘cone in
the direction of the upper seal, but which resists opp05|te relative
novenent of the upper cone due to the contact of the serrated surface\Mqu
the grooved wall once a setting force has been applied to the upper seal.
10 6. direetliod of shket iuppexr \eddl poskeompr ébsnthewabpecosddlt , t he
packer being of the type having a packer head and a pair of tubular
mandr el s ele¢fadenghdolowardisgatlhdreefoampressepper seal | ocated about the
mandrel s 15 bel ow the head, a gripping assenbly |ocated about the nmandrels
bel ow t he upper seal, a lower seal |ocated about -the mandrels bel ow t he
gri ppi ng assenbly, a lock body | ocated about the mandrels bel ow the | ower
seal, and an act uaP5PVABARS Wi ttHien naek whickh peierds £rnami K5€20 out war d
radial gnvenent of the Seals an% gri ppi ng assenblg to seal ,and grip a
surroundi rRAGESF BeAduFbronghpths MPHS e 28%h<tdrthYr8E1BPAG%a push rod
whi ch extends fromthe | ock 25 body through the |lower seal to the gripping
assenbly f?ﬁ %%Qf%g the gripping assenbly, as a unit, in the -

providing lock means on the tie rod which allow
undirectional movement of the gripping assembly with.
10 respect to the upper seal, whereby sealing force-applied'
to the upper seal from the gripping aseembly is locked

into the upper seal;

running the well packer to a desired depth

15 within the well bore;

actuating the lock body to move the lower seal
‘and gripping assembly, as a unit, in the direction of
the upper seal to compress the upper seal and lock the

20 getting force into the.upper seal;’

continuing:to actuate the lock body once the.tep
seal is set to cause outward radial movement of the
gripping assembly to grip the surrounding well conduit;

25 ang



- 16 - .direction of the upper seal to conpress the upper seal before the

| owgr seal is conpressed; providing a tie rod which extends fromthe 5
-packer head through the upper seal to the gripping assenbly; providing ock
means on the tie rod which allow undirectional m)verrenumm }'

assenbly with 10'respect to the upper sed’, ~whereby se " ﬂ"u"munkd
to the.upper 'seal fromthe gripping assenbly is locked "ntb the mupger *seal ;
runh%ng the well packer to a desired depth 15 within the well bore;

t uat the | ock body t t he nb
3(r:1| ;Ja : Rgt heedl (r)gct i gnyo‘?g‘fﬂgﬂﬁbﬁ%rtgeﬁ? %ggo'ﬁtg?ncei]sg '{IE}E %‘8 Sé%%ﬂ a
| k the 20 tt t t t t h
ook body once. (TP ot dh ded ndEREYeS SBtay A TR (r)msgn%a‘fgf)f ie he
gri pping assenblgedP £Hd pusae i 20 1Y pe;@éé e CONEY! ¢ ?2150@&1

continuing to actuate the |ock body to ap a setting tforce to t Iomer
-seal to conpress the |ower seal and |lock the setting force into the | ower
seal . 7. A nmethod of setting a well packer in a well conduit;the

packer being of Zhe typea hwethod coPagdeting a well packer in a well

conduit,the packer being of the type having a’pécker

-ﬁead and a pair of tubular mandrels extending downwardly

therefroﬁ, an uppér seal locatéd about the mandreis
-/ below the head,.a gripping asSembly including an upper
.and lower cones and a piurality of intermédiately
iocaﬁed slip member§.carried between the cones within a
slip cage, the gripping assembly being located about the
mandrels below the upper seal, a lower seai located
about the maﬁdrels_below the gripping assembly, a lock.
body located about the mandrels below the lower séal and
an actuator means within the lock body for causing
outward radial movement of the seals and gripping
assémbly to seal and gfip a surrounding well conduit,

comprising the steps of:

connecting the upper and lower cones to the slip

cage by shearable connections;

providing a push rod which extends from the lock
body through the lower seal to the gripping assembly for
moving the gripping assembly, as a unit, in the

direction of the upper seal to compress the upper seal



head and a pair of tubular mandrel s extendi ng do rdly therefrom an
upper seal |ocated about the mandrel s bel ow t he ﬁgﬁgﬁ_axﬁFrﬁﬁrhg‘assenbly
i ncl udi ng an upper and | ower cones and a plural it J"mu”w

| ocated slip nenbers carried between the cones wt ("mmm rthe

gri ppi ng assenbly being | ocated aboF g the mandrels ‘belowtt he upper seal, a
| oner seal |ocated about the mandrels bel ow the gripping assenbly, a Iock

body | ocated about the mandrel s bel ow the | ower seal and an actuator neahs/

within the | ock body for causing outward radi al novenent of the seals and
gripprng a%%iﬂﬂé’ﬂHh?EﬁWe?ﬂgeSIIDsaCSHPEQ%@@dKJWB" condui t, conpri sing
the steps of: connecting the upper and [ower cones to the slip cage by
shear abl e connections; providing a push rod which extends fromthe | ock
body through the | over seal. to the gripping assenbly for noving the

gri ppi ng assenbly, meowiding,aibieheodi whdthorxaferide fmperciseal to
conpress the upper seal - 18 - before the lower seal is conpressed,
provi di ng @atdken debashi tir exglentlsef upperheepacker theagnipriugh t he upper
seal to the gripping 5 assenbly; providing | ock neans on the tie rod which
al | ow.éni diissembdiysl novenent of the gripping assenbly with respect to the
upper seal, whereby sealing force applied 10 to the upper seal fromthe
gri ppi ng assenbly |s Iocked into the upper seal; '

_ prOV1dlng lock means on the tie rod which allow
unldlrectlonal movement of the grlpplng assembly with

respect to the upper seal, whereby seallng force applled

[, NS

10 to the upper seal from the gripping assembly is locked

Ly

into the upper seal;

.running tne well.pecker.to a desired depth
within the well bore; B
15 . . 2
actuating the lock body to mcve che lower seal
and gripping assembly, as a unit, in_the directicn of
the upper seal to compress the upper seel and lock the
setting force into the upper seal;
20
continuing to actuafe the lock body once the top
seal is set to shear the shearable connections between
the upper and lower cones and the slip cage to cause

outward radial movement of the slips to grip the

25 surrounding well conduit; and

continuing to actuate the lock body to apply a

-}



’

running the well packer to a desired depth within the . 15
actuating the |l ock body to nove the | ower. seal and gripping assenbly, as a
unit, in the dirtection of the upper seal to conpress tqﬁ!"ﬂﬂﬂmﬂﬂﬂmjmﬂ :
| ock the setting ferce into the upper seal; 20 conti nui & e
| ock body once the top seal is set to phear the shearabl e connectidns*
bet ween the upper and | ower cones and the slip cage to cause outward radi al
nove t of the slips to grip the 25 surroundi ng well conduit; and
continuing to actuate the |ock body to apply a - 19 - setting force to
the | ower seabettiagmfivese ttre thewdrowsnlsedll ¢ ockompeesst thagibaege into
the | ower seal. _

- seal and lock the setting force into the lower seal.




