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Filed Sec. 11, 19:51, Ser. No. 158,399 
17 Claims. (ill. 166-123) 

The present invention relates to subsurface bore hole 
apparatus, and more particularly to well packers adapted 
to be set in packed-0d condition in well casings, and 
similar conduit strings, disposed in well bores. 

Well packers set in well bores subjected to high tem 
peratures or high pressures, or both, tend to loosen and 
leak for several reasons. These include the extrusion of 
the packing material through clearing spaces in the packer 
and between the packer and the surrounding well conduit, 
and expansion and contraction or" the packer parts due to 
temperature changes. Variations in temperature can be 
quite extensive. For example, in secondary or tertiary 
recovery of production from well bores, a well packer 
may be used in connection with the injection of high tem 
perature steam into the surrounding formation. Tern 
perature changes occur as the result of varied rate at 
which the steam is injected through the packer into the 
surround well bore. 

It is an object of the present invention to provide an 
improved well packer capable of being set and remaining 
anchored in packed-off condition in a well conduit, despite 
its being subjected to high temperature and high pressure 
operating conditions. 
Another object of the invention is to provide a well 

tool capable of being set and remaining anchored in a 
well conduit, despite being subjected to wide variations in 
temperature. 
A further object of the invention is to provide a well 

packer capable of being set and remaining anchored in 
packed-off condition in a well conduit against movement 
in both longitudinal directions, despite being subjected to 
high temperatures and high pressures imposed both from 
below and above the packer. ' 
An additional object of the invention is to provide a 

well packer having an initially retracted packing structure, 
which is protected against inadvertent expansion and from 
engagement with the wall of the well casing during low 
ering of the packer in the well casing to its setting depth. 

This invention possesses many other advantageaend 
has other objects which may be made more clearly appar 
ent from a consideration of a form in which it may be 
embodied. This form is shown in the drawings accom 
panying and forming part of the present speci?cation. 
It will now be described in detad, for the purpose’ of illus 
trating the general prlnci’ les of theuinvention; but it is to 
be understood that such detailed description is not to be 
taken in a sense, since the scope or" the invention 
is best de?ned by the appended claims. 

Referring to the drawings: 
FIGURE 1 is a side elevational view of an apparatus 

being lowered through a well casing, through use of ‘a set 
ting tool for partially setting the well ‘packer in the well 
casing; . 

, FlGS. 2 and 2:: together constitute a longitudinal sec 
tion ' the apparatus disclosed FIG. 1 within‘the througn 
well casing, the packer parts being in their initial retracted 
§OSltlOl1S, EEG. 2a constituting a lower continuation of 
KG. 2; ‘ 

FIG. 3 is a cross-section taken along the line f>—3 on 
FIG. 2; 

FIG. 4 is a cross-section taken along the line Ai——4. on 
FIG. 2; ' ~ 
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FIG. 5 is a cross-section taken along the line 5~—5 on 
*lG. 2a; 
FIGS. 6 and 6a are views corresponding to FIGS. 2 

and 2a, with the packer anchored in the casing against 
longitudinal movement in both directions, FIG. 6a con~ 
stituting a lower continuation or FIG. 6; 
FIGS. 7 and 7a are views corresponding to FIGS. 2 

and 2a, illustratingtthe well packer both anchored in the 
well casing against movement in both longitudinal direc 
tions, and also packed-oft” against the well casing, in com 
bination with other apparatus, FIG. 7a constituting a 
lower continuation of PEG. 7. i 
As disclosed in the drawings, a well packer A is pro 

vided which is adapted to be anchored in packed-0E con 
dition in a well casing B against movement in both longi 
tudinal directions. As shown in FIGS. 1 to 6a, inclusive, 
the well packer may be lowered in the well casing on a 
suitable running-in string (not shown), such as a wire 
line, connected to a setting mechanism C releasably se 
cured to the well packer, so that the setting mechanism 
can be removed from association with the well packer 
after the latter has been partially set in the well casing. 
Such setting mechanism is then removed from the well 
casing and another setting or operating device D (FIGS. 
7, 7a) is lowered on a tubular string, such as a string of 
drill pipe E, to the well packer and is placed in associa 
tion therewith to e?ect a pack-off of the well packer 
against the wall of the surrounding Well casing. 
As shown in the drawings, the well packer A includes 

a tubular body 1a, the upper end or" which is threadedly 
connected to a rotatable sleeve 11 extending upwardly 
from the upper end of the body, the threaded connection 
12 being right hand so that right hand turning of the 
rotatable sleeve 11 feeds it downwardly along the body 
for the purpose of shortening a packing structure 13 sur 
rounding the body and expanding it outwardly into seaL 
ing engagement with the wall of the well casing B, as 
well as in ?rm sealing engagement with the periphery 
of the body it). The upper portion of the rotatable 
sleeve ll has a threaded box 14 therein, preferably of 
left hand, for cooperation with the mechanism Dior 
rotating the sleeve, as hereinafter described. 

Inadvertent turning of the rotatable sleeve 11 on the 
body it? is prevented by one or more shear screws 15 
securing the sleeve‘ to the body. The lower end. of the 
sleeve 11 bears against an upper thrust ring‘ 16, which, 
in turn, bears against an upper back-up or extrusion 
preventing ring 17, which is circumferentially continuous 
and of frusto-conical shape, with the smaller end of the 
ring engaging the thrust ring 16 and its larger end engag 
ing a solid upper ring 18 hearing against the upper end 
of, a packing gland 19 surrouudinr7 the body it} and which 
is capable or" withstanding comparatively high tempera 
tures, such as of the order’ of 750° F. T packing gland 
19 may be made of a material used for preventing leaks 
inhdgh pressure steam lines, such as impregnated woven 
asbestos, in which the threads are reinforced with ?ne 
Monel wires. The lower end of the packing gland or 
sleeve 19, which is initially in the retracted position dis‘ 
closed in‘ FIG. 2, engages a solid ring 259, which, in turn, 
engagesi'a lower back-up or extrusion preventing ring or 
disc 21 of frust'o-conical shape, the larger end of the 
lower ring engaging the lower metal ring 29, and its 
smaller end bearing’aglainst the periphery of the body 1i} 

p of the tool and engaging an abutment ring 22 threadedly 
secured to the body and forming a part thereof. This 
abutment ring ‘22 is‘ prevented, from becoming loose on 
the bodyby a suitable'set screw 23. The upper and lower 
back-up rings or frusto-conical discs 17, 21" are made or" 
a malleable metal, such as steel, capable of being ex 
panded outwardly when the packing gland 19 is expanded 
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outwardly, and are brought into intimate metal contact 
with the wall of the well casing B, as well as with the 
periphery of the body 19, leaving no gaps through which 
the packing gland material can be extruded, or otherwise 
passed. 7 

For the purpose of anchoring the packer A in the well 
casing against upward movement, an upper set of seg 
mental’ slips 24 is provided, which have wickers or teeth 
25 facing in an upward direction and which bear against 
the lower end of the abutment ring 22. These slips have 
inner tapered surfaces 26 inclined in an upward and in 
ward direction, engaging a companion external tapered 
surface 27 on an upper expander 28 slidably keyed to the 
body, as by suitably ?xing a longitudinal key 29 to the 
body which is received within a longitudinal groove 30 in 
the upper expander. The upper expander 28 is held in an 
initial position on the body by means of one or more shear 

10 

15 

screws 31; whereas, the slips 24 are held initially in a re- . 
vtracted position with respect to the expander 28 by shear 
screws 32 securing them to the latter. The upper expander 
28 can slide longitudinally relative to the body 10, but is 
prevented from turning with respect thereto by means of 

20 

the key and keyway interconnection 29, 39. Relative rota- . 
tion between the upper expander 28 and the slips 24 is 
also prevented by providing radial ribs or keys 33 integral 
with the expander 28 and extending radially outwardly 
into the gaps'or spaces 34 between adjacent slip segments 
24 (FIG. 4). 
Downward movement of the well packer in the well 

casing is prevented by a set of lower segmental slips 35 
having downwardly facing wickers or teeth 36 adapted 
to be embedded in the'wall of the well casing B. These 
lower slips have inner expander surfaces 37 inclined in a 
downward and inward direction and engaging a com 
panion surface 38 on a lower expander 39 slidably keyed 
to the body 10, as by having the longitudinal body key 
29 movable relatively within a longitudinal keyway 40 in 
the lower expander. The lower expander also has in 
clined radial ribs or keys 4]. extending between adjacent 
lower slip segments 35 to prevent relative rotation be 
tween the lower expander and lower slips. The lower ex 
pander 39 is held in an initial position on the body by 
one or more shear screws 42; whereas, the lower slips 35 
are held in retracted position on the expander 39 and the 
body 10 of the tool by shear screws '43 attaching them 
to the lower expander and other shear screws 44 attaching 
them to the body of the tool. 

Disposed between the upper and lower expanders 28, 
39 and capable of exerting a continuing and substantial 
longitudinal force thereon‘after the slips 24, 35 have been 
anchored against the Well casing B is a very strong spring 
device, which may consist of a plurality of conical spring 
like washers 45, such as Belleville washers, which are op 
positely arranged in engagement with one another, as by 
having their small ends abut one another and their large 
ends abutting the confronting end faces 46 of the upper 
and lower expanders. These frusto-conical washers .45 
are also prevented from turning with respect to thebody 

, 10, and also with respect to the upper and lower ex 
panders, by ‘reason of the key 29 extending through key 
ways47 in the washers, as shown most clearly in FIG. 5. 
The lower slips 35 engage a lowe'ryring 48 ‘surrounding 

the body, which, in turn, rests upon'an upper section 49 - 
of a setting sleeve structure 750, the lower end of which is 
threadedly ‘secured to' the lower section 51 of the ‘setting 

' sleeve structure, havingan inwardly‘ directed ?ange 52 
providing a downwardly facing shoulder 53 tapering in an 
upward and inward direction. ; T he'setting sleeveistructure 
50 is initially secured to the lower' portion of the packer, 
body 10 by one or mqreshear. screwsl54,-and occupies 
an initial lower position, resting ‘upon a stop. ring.55 
threadedly secured to the lower end of ‘the'body. f ' . - 

Relative vupward'movement of the setting sleeve struc 
tures50 along, the body 10 is permitted, but its relative 
downward movement is’prevented by a'one-waylock de 

25 

35 

vice 56, which can assume any suitable form. As dis 
closed, a split ratchet ring or sleeve 57 surrounds the body 
10 and has downwardly facing internal ratchet teeth 58 
adapted to engage companion upwardly facing ratchet 
teeth 59 on the periphery'of the body. The exterior 
of the ring 57 has tapered cam teeth 60 adapted to engage 
companion internal cam teeth 61 in the upper setting sleeve 
member 49, there being sufficient clearance or play be 
tween the external and internal cam teeth 60, 61 as to 
permit the ratchet ring 57 to expand outwardly when it 
is moved upwardly over the body ratchet teeth 59. How 
ever, any tendency for the setting sleeve structure 50 to 
move downwardly will cause the cam members 60, 61 to 
force the ring 57 inwardly and maintain the internal and 
external ratchet teeth 58, 59 fully meshed with one an 
other, thereby preventing downward movement of the 
setting'sleeve structure 50 relative to the body 10. VAny 
suitable one-way lock arrangement 56 may be used. 
The upper and lower slips 24, 35 are released and ex 

panded into ?rm anchoring engagement with the'wall of 
the well casing by moving the body 10 downwardly and 
the setting sleeve structure 50 upwardly with respect to 
one another. Such action can occur by means of Wire 
line setting equipment C, such as the setting equipment 
illustrated in United States Patent No. 2,640,546. As set 
forth in such patent, a pressure setting assembly (not 
shown) is employed in which a gas pressure is developed 
which will exert an upward force and movement on a ten 
sion mandrel or tube 63 and a downward force and move 
ment on a sleeve structure 64, including an inner sleeve 65 
and adjusting nut 66 threadedly mounted thereon, and an . 
outer adapter sleeve 67 threaded on the exterior of the nut. 
The lower end of the outer adapter sleeve 67 bears against 
the upper end of the rotatable sleeve 11, so that any down 
ward force and movement imposed on the adapter sleeve 
67 is transmitted through the rotatable sleeve 11 to the 
body 10 of the well packer, in view of their threaded 
interconnection 12. . > 

The tension mandrel or tube 63 is made in a plurality 
of sections, including an upper section 68 threadedly at 
tached to an intermediate section 69, which is, in turn, 
threadedly attached to a lower section 70 extending down 
wardly into the body 10 of the tool. This lower section 
70 is a lower threaded pin 71 threadedlyattached to the 
upper‘ end of an upper release head 72, which is threadedly 
secured to a release stud 73 having an intermediate sec 

' tion 74 of reduced diameter at which the stud will pull 

55 

60 

' the well packer with the retainer 76 disposed behind the " 

70 

75 

apart when subjected tosu?‘icient tension exceeding’its. ‘ 
ultimate strength. _ The-lower end of the release stud 73 ' 
is threadedly secured to a lower release head 75 that-has 
a retainer member 76 threadedly attached thereto. With 
the adapter sleeve 67 bearing against the upper end of the - 
rotatable ‘sleeve 11, the upwardly tapering exterior 77 of g 
the retainer 76 engages companion internal surfaces 78‘ in 
a plurality of latch ?ngers 79, which engage the tapered 
shoulder 53 on the lower setting sleeve member 51. The 
latch ?ngers'or feet 79 constitute the lower terminals of a 
plurality of spring-like latch legs 80 integralgwith an_ 
upper circumferential continuous portion 81 of a latch 
sleeve 82 and having inwardly directed uppersshoulderi 83. 
Threadedly mounted on the upper release head 72' is a 
retrieving sleeve 84 adapted to move upwardly and engage 
the upper ?ange, 83 on the latch sleeve 82Vafter the release 
stud 73 has been disrupted, in the manner described here- _ 
inbelow. , . . . v _ 

Initially, the Well’packer parts occupy the relative posi 
tions illustrated in FIGS. 2 and 2a. The lowerjportion of 
the wire line operated setting mechanism C is connected to 

latch ?ngers 7-9 to hold them "under the setting'sleeve 
shoulder 53, andrwith the lower end of the adapter sleeve 
67 engaging theupper end of the rotatable pack-off sleeve ‘ 
11. All or" the shear screws are intact at this time. The: 
packing structure 13 is covered completely by a protector 
sleeve 86, which is secured to the lower portion of they 
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adapter sleeve 67 by screws 87, or the like, and which ex 
tends downwardly along the rotatable sleeve 11 and the 
entire packing structure 13, coming to rest upon an exter 
nal shoulder 83 formed in the abutment ring 22 below 
the packing structure 13. 
The assembly of apparatus is lowered in the well casing 

on a wire line (not shown) to the desired setting point. 
Pressure is then developed in the pressure setting assem 
bly (as described in the above-mentioned United States 
Patent No. 2,640,546), which will cause an upward pull 
to be exerted on the tension tube 63 and a downward 
force exerted on the adapter sleeve 67. The upward 
force is transmitted through the retainer '76 and latch 
?ngers 79 to the lower setting sleeve structure 58, the 
downward force being transmitted through the rotatable 
sleeve 11 to the body it}. When such force exceeds the 
shear value of the screws 54. holding the setting sleeve 
structure 50 to the body 1%), the screws are disrupted 
and the setting sleeve structure commences upward move 
ment relative to the body, forcing the lower ring 4'8 
against the lower slips 35, the upper ring 22 hearing 
against the upper slips 24. As the setting force increases, 
the shear values of the screws 43, 44, 32 holding the 
lower slips 35 to the lower expander 39 and body ll‘; and 
the upper slips to the upper expander 28 are exceeded, 
the upper and lower slips then being shifted along the 
upper and lower expanders, respectively, and radially 
outwardly into engagement with the wall or" the well 
casing. Upon envaging the wall of the well casing, the 
force exerted on the upper and lower slips 24, 35 will be 
transmitted to the upper and lower expanders 23, 3?, re 
spectively, and when such force exceeds the shear strengt 
of the upper and lower expander screws 31, 42, the latter 
are disrupted and the upper and lower expanders are 
forced toward one another, partially ?attening the Belle 
ville washers 45 therebetwcen, which then exert a sub 
stantial and comparatively large spring force resisting 
movement of the expanders toward one another, and tend 
ing to maintain these expanders wedged behind the upper 
and lower slips. - 

As the pressure in the pressure setting assembly in 
creases, the body 19 of the packer is urged downwardly 
and the setting sleeve structure 59 upwardly with increas 
ing force, to more ?rmly anchor the slips 24, 35v in the 
wall of the well casing, the spring force exerted by the 
Bellevllle washers 45 being still further increased to urge 
the upper expander 28 and lower expander 3d behind the‘ 
slips with increasing force. During the upward movement 
of the setting sleeve structure 5% along the body lil, the 
ratchet ring 57 will ratchet upwmdly freely. However, 
the ratchet ring will prevent downward movement of 
the setting sleeve structure 50 relative to the body 10. 

, The upward force is imposed on the setting sleeve struc 
ture 5%) through the tension tubing 63, upper head 72, 
release stud 73, lower head 7 5, retainer 7s, and latch sleeve 
device 82. When such upward force exceeds the strength 
of the central weakened section 74 of the release stud ‘73, 
the latter is disrupted, which allows the lower head 75 
and the retainer 76 attached thereto to drop downwardly, 
removing the retainer from its relation behind the. latch 
?ngers 79. The lower head 75 drops downwardly until 
an upper external ?ange % thereon comes to rest upon 
an internal shoulder 91 in the retrieving sleeve 84. Up— 
ward movement of the setting mechanism C and its ten 
sion tube 63 will bring the upper end of the retrieving 
sleeve 84 against the upper ?ange 83 of the latch sleeve 
82, the latch sleeve then being moved upwardly, with 
the latch ?ngers '79 sliding along the shoulder 53 in an 
inward direction or to a released position. The entire 
setting mechanism C can then be removed from within the 
well packer A, with the adapter sleeve 67 being moved up 
wardly away ?rom the rotatable sleeve 11 and the protec~ 
tor sleeve 86 being slipped upwardly oh the packing assem 
bly 13 and the rotatable sleeve 11. The entire setting 
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ii 
mechansm C can then be removed from the well casing 
B by elevating the wire line (not shown). 
The well packer A then occupies the position illustrated 

in FIGS. 6 and 6a, with the slip setting mechanism C 
removed, The packing assembly 13 is still in a retracted 
position. It is expanded outwardly against the wall of the 
well casing B by rotating the sleeve 11 on the body Ill, 
which will feed the sleeve 11 downwardly to shift the 
lower end of the sleeve toward the abutment ring 22, short 
ening the distance between thesetwo members and corre 
spondingly shortening the packing gland 19 of impregnated 
asbestos, or the like, causing the latter to be expanded 
outwardly against the wall of the well casing. The ro 
tatable sleeve 11 is turned until the upper and lower back 
up rings 17, 21 are also deformed outwardly into metal 
to-metal contact with the wall of the well casing B, as 
well as against the periphery of the packer body 16, 
leaving no gaps between the rotatable sleeve and the well 
casing, and betweenthe abutment ring 22 and the well 
casing through which the packing material 3.9 can be 
extruded. The packing material will remain in the ex 
panded condition, such as disclosed in FIG. 7. 
The device for rotating the sleeve on the body in order 

to expand the packing structure 13 into engagement with 
the wall of the well casing B may form part of a tubular 
mechanism D for injecting fluid into the well bore through 
the packer A, or for receiving production from the well 
formation for conveyance to the top of the well bore. As 
disclosed, the lower end of a tubular string of drill pipe 
E, or the like, is threadedly secured to a collar or head 
1%, which is, in turn, threadedly secured to the upper 
end of a tubular extension 161, which may be made of 
several sections threaded together. This tubular extension 
carries suitable side seals 102 thereon for sealing against 
the inner wall 103 of the packer body 16 to prevent leak 
age therebetween. The head 10% is provided with a cou 
pling mechanism for securing it to the upper end of the 
rotatable sleeve 11. As disclosed in the drawings, the 
rotatable sleeve is provided with a plurality of circum 
ferentially spaced clutch teeth 164. Depending from the 
head 104) are companion clutch teeth 165 that can fit be 
tween the spaces of the sleeve teeth 1% and come into 
engagement therewith, thereby coupling the head 10% to 
the sleeve 11. When such coupling action occurs, the 
tubular string E is rotated to the right, the motion being 
transmitted through the head Hill and the coengaging 
clutch teeth 164, 105 to the rotatable sleeve 11, rotating 
the latter on the body it? of the tool. The body of the tool 
cannot rotate, since the slips 24, 35 are ?rmly anchored 
against the wall of the well casing B, and such slips are 
keyed to the expanders 25, 35 through the expander ribs 
or keys 33, 41, the expanders, as well as the retaining 
washers 45 therebetween, being keyed to the body 10 of 
the tool through the agency of the key 29. Thus, turning 
of'the body ll} of the tool is positively prevented, so that 
a large torque can be imposed on the rotatable sleeve 11 
when the clutch teeth 1&4, 165 are coengaged. The initial 
turning effort disrupts the shear screw 15 securing the 
sleeve to the packer body ll}; whereupon the rotatable 
sleeve 11 feeds downwardly along the body 1-? as the result 
of the threading action of the sleeve on the body to 
shorten the packing structure 13 and expand it outwardly 
into ?rm sealing engagement with the wall of the well 
casing B. 
The apparatus for rotating the sleeve ll on ‘the body 

and for securing the packed-0E condition of ‘the well 
packer against the well casing can be releasably latched 
to the well packer, so that the tubular string E can be 
maintained in tension, if desired. As shown, a latch 
sleeve res surrounds ‘the tubular extension or mandrel 
llll, the upper portion of the latch sleeve being circum 
ferentially continuous, and its lower portion having a plu~ 
rality of longitudinal slots Hi7 opening through its lower 
end providing latch dogs 198 having external le?t-hand 
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threads ‘109 adapted to mesh with a companion left-hand 
thread, "110 in the rotatable sleeve box 14. The co 
engaging faces of the teeth 109, 110 :are preferably tapered 
so that the dogs 108 will retract inwardly and slide or 
ratchet past the box'thread 1'10 when the collar 100 en 
gages the upper end of the latch sleeve 1% to‘ force it 
into the threaded box 14. The tubular mandrel 1M be 
hind the latch dogs 103 may be relieved to permit such 
inward retracting action to occur. However, the dogs can 
inherently expand outwardly into engagement with the 
box thread 110, and they are held in such expanded posi 
tion as a result of slightly elevating the tubular string E 
and the’ mandrel 101 to bring a tapered retainer portion 
1-1'1 on the mandrel behind a companion lower tapered 
portion 112 on the threaded dogs 108, which holds them 
outwardly in mesh with the box thread‘ 110. When the 
retainer 111 engages the lower portion 112 “of the 
threaded dogs108, the clutch teeth 105 on the head 100 
are above and disengaged from the companion clutch 
teeth ‘104. on the rotatable sleeve 11, so that the tubular 
string E,"head 100 and the tubular mandrel 101 can be 
rotated. Such rotation occurs when it is desired to un 
thread or disconnect the latch dogs :108 from the well 
packer A. As shown, the mandrel 101 ‘has longitudinal 
keys 113 secured thereto, ?tting into the spaces 107 be 
tween the latch dogs. Elevation of the-tubular string '13 
and the head 100, to disconnect the clutch 104, 105 will 
enable the tubular string E,‘ collar or head 100, and tubu 
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lar mandrel 1M to be rotated. Rightdhand rotation of ,_ 
these parts will also rotate .the threaded latch dogs 108 
withinrthe sleeve. 11, and in/view ‘of their leftihand 
threaded interconnection L109, 110, the latch dogs 108 will 
thread upwardly completely out of the threaded .box 14, 
disconnecting the latch device from the well packer A , v 
and allowing the tubular string E and the tubing exten 
sion or mandrel 101 to be removed from the well packer. 

With the well packer A in use and anchored in packed 
o? condition in the well casing B, high pressure and high 
temperature steam may be injected through the tubular, 
string E and through the tubing extension 101 tor dis-7 
charge into the well bore therebelow for action on the 
formation. The high temperature steam elevates the tem 
perature of all of the well packer parts to a substantial 
degree. vAs an example, the temperature may be raised 
to ‘about 700° F. Despite such increase in temperature, 
the slips 24, 35 and the packing structure 13 remain ?rm 
ly against the wall of the well casing B. Even though 
the parts tend to expand or elongate as the result of the 
increasing temperature, there a substantial force being 
exerted by the 'Belleville washers 45, which tend to hold 
the expanders 28, B9 wedged ?rmly ‘behind the upper 
and lower slips 12.4, 35, the Belleville washers automatical 
ly compensating for the elongation or contraction of the 
parts. The packing material 19 is capable of withstand 
ing high temperatures'and even if the high temperatures 
and pressures imposed thereon from either above or be 
low the Well packer may tend to force the packing ma 
terial from its sealing region against the well casing, such 

~ action cannot occur since the packing is backed up‘ both 
above and below its point ‘of sealing engagement with the 
wellcasing by the circumferentially continuous steel, or 
other metallic, extrusion preventing discs 17, 21, which 
tor'msolid bridges between the packer body 10 and the 
wall of the well casing. B. The packing 13 prevents leak 
age of ?uid in both upward and downward direction 
thereby under both high temperature and‘high pressure 
conditions. The upper and lower slips anchor ,the well 
packer against movement in both upward and downward 
directions, the intervening Belleville washers assuring 
against loosening of the slips as the result of imposition 
of pressure or other forces on the well packer, or due to 
‘the e?ect of thermal expansion and contraction resulting 
from temperature changes in the region surrounding the 
well packer. ' ‘ ' ' 
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We claim‘: 
1. In a well tool adapted to be set in a well conduit 

disposed in a bore hole: 
abody; ' a a 

normally retracted upper slip means and normally re 
tracted lower slip means on said body; 

upper expander means and lower expander means on 
said body between and engaging said upper slip 
means and lower slip means, respectively, to expand 
said upper slip means and lower slip means outward 
ly into engagement with the well conduit; 

means tor moving said upper and lower slip means 
relative to said upper and lower expander means, 
respectively, to expand both of said slip means 
against the well conduit; 

and spring means between and engaging said upper 
expander means and lower expander means to urge 
them away from each other to hold said upper and 
lower slip means engaged with the well conduit. 

2. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: ' 
a body; 
normally retracted upper slip means and normally 

retracted lower slip means on said body; 
upper expander means and lower expander means on 

said body between and engaging said upper slip 
means and lower slip means, respectively, to expand 
said upper slip means and lower slip'means outward-. 
ly into engagement with the well conduit; 

means for moving said upper and lower slip means 
relative to said upper and ‘lower expander means, 
respectively, to expand both of said slip means 
against the well conduit; ' 

and one or more frusto-conical spring washers between 
and engaging said upper expander means and lower 
expander means to urge them away from each other 
to hold said upper and lower slip means engaged 

, with the well conduit.‘ > 7 

3. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: 
' ‘a body; _ ' 

normally retracted upper slip means and normally re 
tr-aoted lower slip means on said body; 

upper expander means and lower expander means s1id— 

slip means and lower slip means, respectively, to 
expand said upper slip means and lower slip means 
‘outwardly into engagement with the well conduit; 

means for shifting said upper and lower slip means rela 
tively toward each other and along said upper and 
lower‘expander means to expand both of said slip 
means against the well conduit; . 

and spring means between and engaging said upper ex 
pander means and lower expander means to urge 
them away from each other to, hold said upper and 
lower slip means engaged with the well conduit. 

4. In a well tool adapted to be set in a well conduit 
disposed in a bore holei ' 

.a body; i 

normally retracted upper slip means and normally re- - 
tracted lower slip means on said body; , 

upper expander means and lower expander means slid 
lable on said'body between and engaging said upper 
slip means and lower slip ‘means, respectively, to ex 
pand said upper slip means and lower slip means out; 
wardly into engagement with the well conduit; 

means for shifting said upper and lower slip means rela 
tively toward each other and along said upper and 
lower expander means to expand both of said slip - 
means against the well conduit; 

and engaging said upper expander means and lower 
expander means to nrgethem away ‘from each other 
to hold said upper and lower slip means engaged with 
the well conduit. , > » 

‘able on said body between and engaging said upper ' 

and one or more trusto-conioal spring washers between 
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5. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: 

a body; 
normally retracted upper slip means vand normally re 

uacted lower slip means on said body; 
upper expander means and lower expander means slid 

ably splined on said body between and engaging said 
upper slip means and lower slip means, respectively, to 
expand said upper slip means and lower slip means 
outwardly into engagement with the well conduit; 

means preventing relative turning between said upper 
slip means and upper ‘expander means and between 
said lower slip means and lower expander means; 

means for shifting said upper and lower slip means rela 
tively toward each other and along said upper and 
lower expander means to expand both of said slip 
means against the well conduit; 

and spring means between and engaging said upper ex 
pander means and lower expander means to urge 
them away from each other to hold said upper and 
lower slip means engaged with the well conduit. 

v6. In a well tool adapted to be set in a well conduit 
disposed in .‘a bore hole: 
a body; 
normally retracted upper slip means and normally re 

traoted lower slip means on said body; 
upper expander means and lower expander means slid 

ably splined on said body between ‘and engaging said 
upper slip means and lower slip means, respectively, 
to expand said upper slip means and lower slip means 
‘outwardly into engagement with the well conduit; 

means preventing relative turning between said upper 
slip means ‘and upper expander means and between 
said lower slip means and lower expander means; 

means for shifting said upper and lower slip means 
relatively toward each other and along said upper 
‘and lower expander means to expand both of said slip 
means against the well conduit; 

and one or more frusto-conical washers between and 
engaging said upper expander means and lower ex 
pander means to urge them away from each other to 
hold said upper and lower slip means engaged with 
the well conduit. 

7. In 1a well tool adapted to be set in a well conduit dis 
posed in a bore hole: 

a body; 
normally retracted upper slip means ‘and normally re 

tracted lower slip means on said body; 
upper expander means and lower expander means slid 
‘ able on said body between and engaging said upper 

slip means and lower slip means, respectively, to ex 
pand said upper slip means and lower slip means out 
wardly into engagement with the well conduit; 

means secured to said body and engaging one of said 
slip means to prevent its movement along said body 
in a direction away from said other slip means; 

means engaging said other of said slip means and shift 
lableralong said body to move said other slip means 
toward said one of said slip means to move both of 
said slip means valon g their respective expander means 
and outwardly against the well conduit; 

and spring means between and engaging said upper ex 
pander means and lower expander means to urge 
them away from each other to hold said upper and 
lower slip means engaged with the well conduit. 

8. L1 a well tool adapted to be set in a well conduit dis 
' posed in a bore hole: 

a body; _ ' 

normally retracted upper ‘slip means and normally re 
tracted lower slip means on said body; 

upper expander means ‘and lower expander means slid 
ably splined to said body, between and engaging said 
upper slip means and lower slip means, respectively, 
to expand said upper slip means and lower slip means 
outwardly into engagement with the Well conduit; 
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means preventing relative turning between said upper 

slip means and upper expander means and between 
said lower slip means and lower expander means; 

means secured to said body and engaging one of said 
slip means to prevent its movement along said body 
in a direction away vfrom said other slip means; 

means engaging said other of said slip means and shift 
able along said body to move said other slip means 
toward said one of said slip means to move both of 
said slip means along their respective expander 
means and outwardly against the well conduit; 

and spring means between and engaging said upper ex 
pander means and lower expander means to urge 
them away ‘from each other to hold said upper and 
lower slip means engaged with the well conduit. 

9. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: 

‘a body; 
normally retracted upper slip means and normally re 

tnacted lower slip means on said body; 
upper expander means and lower expander means slid 

able on said body between and engaging said upper 
slip means and lower slip means, respectively, to ex 
pand said upper sli-p means and lower slip means out 
wardly into engagement with the well conduit; 

an abutment secured to said body and engaging said 
upper slip means; 

a setting sleeve slidable on said body and engaging said 
low slip means; 

means for moving said body downwardly and said set 
ting sleeve upwardly with respect to each other to 
shift said upper slip means and lower slip means 
along said upper ‘expander means and lower expander 
means, ‘respectively, and outwardly against the well 
conduit; 

and spring means between and engaging said upper ex 
pander means ‘and lower expander means to urge 
them away from each other to hold said upper and 
lower slip means engaged with the well conduit. 

10. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: 

a body; 
normally retracted upper slip means and normally re 

traeted lower slip means ‘on said body; 
upper expander means and lower expander means on 

said body between and engaging said upper slip 
means and lower slip means, respectively, to expand 
said upper slip means and lower slip means out 
wardly into engagement with the well conduit; 

means, for moving said upper and lower slip means 
relative to said upper and lower expander means, 
respectively, to expand both of said slip means 
against the well conduit; 

spring means between and engaging said upper ex 
pander means and lower expander means to urge 
them away from each other to hold said upper and 

7 lower slip means engaged with the well conduit; 
normally retracted packing means on said body above 

said upper slip means; 
and means movable along said body and against said 

packing means to expand said packing means against 
the well conduit.’ ‘ ' 

‘ll. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: ' 

'a body; , 

normally retracted upper slip means and normally re 
tracted lower slip means on said body; ' 

upper expander means and lower expander means on 
said body between and engaging said upper slip 

' means and lower slip means, respectively, to expand 
said upper slip means and lower slip means out-ward 
ly into engagement with the well conduit; 

means for'moving said upper and lower slip means 
relative to said upper and'lower expander means, 
respectively, to expand both of said slip means 
against the well conduit; ' 



3,13 1,764. 
11 

spring means between andengaging said upper ex 
pander means and lower expander means to urge 
them away from each other to hold said'upper and 
lower slip means engaged with the well conduit; 

’ normally retracted packing’ means on said body above 
said upper slip means; 

and means threaded on said body and engaging said 
packing means and rotatable on said body to expand 
said packing means against the well Conduit. 

12. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: ‘ 
a body; . 

normally retracted upper slip means and normally re 
tracted lower slip means on said body; 

upper expander means and lower expander means slid 
‘ able on said body between and engaging said upper 

slip means and lower slip means, respectively, to 
expand said upper slip means and lower slip means 
outwardly into engagement with the well conduit; 

an abutment secured to said body and engaging said 
- upper slip means; . V ' 

means engaging said lower slip means and shiftable 
‘along said body to move said lower slip ‘means to 
ward said upper slip means to move both ofsaid 
slip means along their ‘respective expander means 

. and outwardly against the well conduit; ' 
spring means between and engaging said upper ex 

' pander‘means ‘and lower expander'means to urge 
them away from'each other to hold said upper and 
lower slip means engaged with the well conduit; 

normally retracted packing means on said body above 
and engaging said abutment; 

and means movable downwardly along said body and 
against said packing means to expand said packing 
means against the well conduit. 

13. In a'wvell tool adapted to be set in a Well conduit 
disposed in a bore ‘hole: ' 

a body; 
normally retracted slip means on said body; 

' expander means on said body engaging said slip means 
to expand said slip means outwardly against the 
well conduit; 

means for relatively moving said sl-ip'means and ex 
pander means to expand said slip means against the 
well conduit; 7 . ' 

normally retracted packing means on said body; 
an abutment secured to said body and'engaging one 
end portion of said normally retracted packing 
means; 

and means threaded on said body and engaging the 
other end portion of said normally retracted pack 

ing means into engagement with the‘wellconduit. 
vl4. In a well tool adapted tobe set in a well conduit 

disposed in a bore hole: ' ' 

_ a body; . ‘ ' 

normally ir'et-ractedslip means on said body; 
expander means engaging said slip means to expand 

said slip means outwardly against the well conduit; 
an‘ abutment structure on said body‘ engaging ‘one of 

said means; ‘ 

a setting sleeve slidable on said body and engaging the 
other of said means; . ‘ ; 

means ‘for relatively moving said 'body and setting 
sleeve to shift said setting sleeve toward said abut 

‘ "'r'nent structure and expand said slip‘ means, against 
the well casing;f ' " s H ~ ‘ 

" normally ‘retracted packing means on ‘said body above 
said abutment structure; . > ‘ ' 

means threaded on said body and engaging said pack-v 
ing means and rotatable on said bodyto expand said 
packing means vagainstthe well conduit; ' 

‘and protective means secured ‘to said, moving means 
and disposed entirely around said normally retracted . 

'qpaoking‘mea’ns to'protect the-same, said moving 
means being removable from the well tool and carry 

50 

ing means to expand said normally retracted pack- 7 ‘ a. 

'55 w. 

12 ' 

_ing_ the protective means therewith from the nor 
mally retracted packing means. 

15. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: 

5 a body; ' V 

normally retracted upper slip means and normally re 
tracted lower slip means on said body; 

upper expander means and lower expander means slid 
able. on said body between and engaging said upper 
slip means and lower slip means, respectively, to 
expand said upper slip means and lower slip means 
outwardly into engagement with the well conduit; 

an abutment secured to said body and engaging said 
upper slip means; 

10 

15 . 

lower slip means; 
normally retracted packing means on said body above ' 
and engaging said abutment; 

means'threaded on said body and engaging said pack 
ing means and rotatable on said body to expand said 
packing means against the well conduit; 

means engaging said means threaded on said body and 
said setting sleeve for moving said body downward 
ly and said setting sleeve upwardly to shift said slip 
means along said expanders and outwardly against 
the well conduit; _ I 

and‘ spring means between and engaging said upper ex 
pander means and lower expander means to urge 
‘them away from each other to hold said upper and 
lower slip means engaged with the well conduit. 

16. In a well tool adapted to be set in a well conduit 
disposed in a bore hole: ’ 

a body; 
normally retracted upper slip means and normally re 

tracted lower slip means on said body; ' _ 
upper expander means and lower expander means slid 

able on said body between and engaging said; upper 
slip means and lower slip means, respectively, to ex 
pand said upper slip means and lower slip means out 
wardly into engagement with the well conduit; 

an' abutment secured to said body and engaging said 
upper slip means; 

a setting sleeve slidable on said bodyand engaging said 
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lower slip means; ' _ 

and engaging said abutment; 
means threaded on said‘ body and engaging said pack 

ing means and rotatable on said body to expand said 
packing means against the well conduit; 

means engaging said means threaded on said body and 
' said setting sleeve for moving said body downwardly 
and said setting sleeve upwardly to shift said slip 
means along said 'expanders and outwardly against 
‘the Well conduit; ' ' ' - ~ 7 V I 

‘ andfone or more frusto-conical spring washers between 
and engaging said upper expander means and lower 

' expander means; to urge them away from each other 
to' hold said upper and lower slip meansengaged 
with the well conduit. ‘ 

V60‘ 17. In a well tool adapted to be set in» a well ‘conduit ' 
disposed in a bore hole: < ; 
abody;“ ' ' " > ‘ = Y‘ I 

normally retracted upper slip meansyand normally re 
;tracted‘lower' slip means on said body; I ‘ 

‘able on said body between and engaging said upper 
slip means and lower slip means; respectively; to ex 
pand said upper slip means and lower slip. means 

‘ outwardly into engagement with the well conduit; , 

70 
.' upper slip means; ' I 

a setting sleeve slidableion'rsaidbodyiand engaging said - 
lower'slip imeans; - ~ 

75 » and engaging said abutment; 

a setting sleeve slidable on said body and engaging said I 

normally retracted packing means on said body above 

upper expander means and lower expander means slid- ' 

an abutment‘secured to‘ said body and engaging ‘said I 

normally retracted packing means on’ saidibordytabove 
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means threaded on said body and engaging said pack- and a protective sleeve secured to said moving means 
ing means and rotatable on said body to expand said and disposed entirely around said normally retracted 
packing means against the well conduit; packing means to protect the same, said moving 

means engaging said means threaded on said body and means being removable from the well tool and carry 
said setting sleeve for moving said body downward- 5 ing the protective means therewith from the nor 
ly and said setting sleeve upwardly to shift said slip mally retracted packing means. 
means along said expanders and outwardly against 
the well conduit; References Cited in the ?le of this patent 

one or more frusto-conical spring washers between and . UNITED STATES PATENTS 
engaging said upper expander means and lower ex 
pander means to urge them away from each other 10 align """""""""" “' P1002291’ 0 : I ——————————————— -— I 2 

to hold said upper and lower shp means engaged 2,851,108 Reed ________________ __ Sept 9’ 1958 
with the well conduit; 


