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‘ ‘Cicero, C‘. Brown, Houston, Tex. 

, Application December 12, 1949, ‘Serial No. 132,589 

14 Claims. (Cl. .166—--119) 

This invention relates to new and useful ‘improvements 
‘in sealing assemblies ‘for ‘ well “packers. 

‘OHC'IObjCCtEOf the invention is to provide an improved 
:z‘sealing ‘assembly for a wellipac‘ker which may be effec 
tively ‘distorted 'into sealing‘engagement‘with a well casing 
and ‘which is (so constructed that it will be readily remov 
ialble lregardl'ess of the length of time ‘which it may have 
(been in a set ‘position within ‘said casing. 

A'n‘import-ant ‘object of‘the ‘invention is to provide an 
improved sealing ‘assembly for ‘a well packer which is 
adapted to be ‘distorted ‘into ‘sealing position by the im 
position of vthe weight‘ofthe well tubing or conductor and 
‘which ‘has ‘means ‘incorporated ‘therein for limiting the 
iamount of weight which may be applied to the ‘elastic 
{packing element “of Lthe assembly by ‘the tubing or con 
lduct’or, whereby the imposition “of ‘excessive weight on 
said ‘element which ‘may cause‘deformation of the well 
‘casing ‘or ‘extrusion o'flthe ends of ‘the element around the 
con?ning members of the v‘assembly with a resultant stick 
iingIofithe‘packer, is‘obviated. ‘ 

‘Another object -'is 5to provide a sealing assembly for 
“well packers which ‘is so constructed that the packing 
*‘element of ‘ithe'assembly‘ may‘be ‘initially ‘distorted radially 
tou'twa‘rdly -’b‘-y ‘ai‘coa‘ction with‘the‘well conductor by which 
the-packer is lowered and may thereafter be moved into 
“a T?na'l ‘expanded sealing position by the application of 
‘weight of the ‘lowering conductor; said assembly also 
‘lending‘itself to 1the ‘combination with a ‘pressure ‘seal 
means ‘whereby it ‘may ‘be moved‘into its ?nal sealing 
fposition by‘the fluid ‘pressure in the annulus ‘between the 
well ‘casing ‘and Elowering ‘conductor above ‘the assembly. 

‘Still’ano'ther object "is to‘provide an ‘improved sealing 
assembly comprising van ‘annular elastic ‘sealing ‘element 
‘having ‘its iupper and “lower ends con?ned ‘by ‘segmental 
retaining members, with “the ‘segments ‘of ‘each member 
'j‘be‘ing displac‘eable‘radially outwardly, whereby “a mechan 
ical "radial pressure from ‘within the ‘bore of the sealing 
lassenlbly may effect a ‘radial ‘displacement of the *seg 
ments simultaneously "with ‘an ‘outward displacement of 
Ethe‘e‘lasticisealing‘element, whereby saidretaining mem 
Tibers lm'ay ‘Ifunction lto ‘restrain "extrusion ‘or ?ow of the 
"sealing ‘element ‘around said members through the space 
'be'tweenlthe members and the well casing. 

further ‘object 1ist'to provide a sealing assembly, 1of 
Ll'h'? rcharacterldescribed, wherein the upper ‘segmental re 
maining member ‘may be displaced ‘radially into ‘direct 
contact with ‘the ‘wall v'o'f ithe well casing to ‘completely 
close the annular space between ‘said member and the 
‘welltcas'in‘g andnthereby prevent ‘the extrusion-or “creep 
ring” ‘of ‘the {material of r the packing velement therearound. 
A particular object is to provide fa sealing ‘assembly, 

wherein “the ‘upper i radially expansible ‘retaining member 
.is expanded ‘into contact with the wall of the ‘well casing 
rbyrimposing the weight of the well tubing \or'conductor 
thereon, said retaining member functioning when in ‘its 
fully expanded position engaging the casing’tto prevent 
the further application of tubing weight ‘to the elastic 
,sealinglorrpacki'ng element of the assembly, wherebysaid 
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:element is protected from the imposition of excessive 
weight thereon. 

Another object is to provide a sealing assembly, of the 
character described, which may be combined with any 
suitable type of anchor mechanism or device now in 
general use on well ‘packers. 
A still ‘further object is to provide a sealing assembly 

wherein the segmental retaining members, which con?ne 
the ends of the elastic sealing or packing member and 
which are expansible radially, are formed with gripping 
‘surfaces or slips on their peripheral portions, whereby 
radial expansion of ‘the retaining members moves ‘the 
slips into gripping engagement with the well casing ‘to 
‘lock the assembly therein; the ‘construction completely 
‘eliminating the need for the usual separate ‘anchoring 
‘mechanism. 

The construction designed to ‘carry out the invention 
will 'be hereinafter described together with other features 
thereof. 
The invention will be more readily understood from a 

reading ‘of the following “speci?cation and by reference 
to the accompanying drawings forming apart thereof, 
wherein an ‘example of the invention is shown, and 
‘wherein: ‘ 

Figure 1 is an elevation of a well packer having a seal 
ing ‘assembly ‘constructed in accordance with ‘the inven 
tion 'and ‘showing ‘the packer being lowered in a well 
casing, ‘ ‘ 

Figure 2 is an exploded view 1“of the various parts of ‘the 
sealing assembly, 

Figure 3 is a view partly in section and partly inieleva 
tion illustrating the sealing assembly in a partially ex 
panded position, t 

Figure 4 is a similar view showing the assembly fully 
expandedinto ‘its ?nal set position, 

{Figure 5 is a horizontal cross-sectional view taken on 
the 'line:5——-5 ‘of Figure 4, 

l-Figure 6 is a horizontal cross-sectional view taken on 
the line,6——6 ‘of ‘Figure 4, 
ZFigure6a is an ‘elevation of the sealing assembly illus 

trating a modi?ed form of the con?ning or ‘retaining 
members, ' 

‘Figure .'7 is a'view‘partly in ‘section and partly in eleva 
tion showing amodi?ed ‘form of the sealing assembly, 

:Figure *8 is an ‘exploded view-of the modi?cation shown 
in Figure 7, 

‘ ‘Figure9 is a view partly in ‘section and partly ‘in eleva 
tion ‘and illustrating a seal cup on the upper end of the 
sealing assembly, 
‘Figure 10 ‘is :a ‘horizontal cross-sectional view'taken-on 

the line 1‘0——1'0 of Figure‘9, 
‘Figure '11 ‘is va horizontal cross-sectional view taken on 

the line 1f1~11 of Figure 9, 
Figure 12 is a view partly in .section and partly ‘in eleva 

tion ‘of ‘another modi?cation of ‘the sealing assembly 
wherein Ethe gripping slips are incorporated into the 
assembly, 

‘:Figure 13 is a horizontal cross-sectional view taken on 
‘the-line 13—13‘of>Figure 12, and 

Figure '14 is a view partly in section and partly in eleva 
tion illustrating the sealing assembly of Figure ‘12 in "its 
fully expanded position. ‘ 

‘In the‘drawings, the numeral 10 desginates a well‘tub 
ing whichwis adapted to be lowered ‘through the usual well 
casing ‘111 within ‘a ‘well bore. A-sub ‘12 is threaded ‘onto 
the ilower-end-of ftheitubing and has its upper portionof a 
diameter substantially the ‘same 'as‘that of the well ‘tubing 
with ‘the .lower portion 12a ‘of said sub being ‘reduced 
whereby an-external annular shoulder‘13 which is prefer 
ably beveled ‘is provided intermediate ‘the ends ‘of the 
sub. The ‘lowerrend'of the sub is formed ‘with ‘a lfbevel 
or incline 14 {and ‘the upper end ‘of ‘a tubular mandrel 
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or support 15 is threaded into the lower portion of the 
sub whereby the mandrel is connected to the tubing string. 
The external diameter of the portion 12a of the sub is 
larger than the external diameter of the mandrel or 
support 15 so that the lower beveled end 14 of the'sub 
forms an external shoulder at the upper end of the man 
drel. The lower end of the mandrel may be connected 
with a tail pipe 16 of any desired length. 
The mandrel or support is formed with an axial bore 

15a of constant diameter and fluid openings or slots 17 
are formed in the upper portion of the mandrel while 
by-pass openings 18 are provided in the lower portion 
thereof. 
The mandrel or support forms the main supporting 

element of a packer unit which includes an anchoring 
mechanism generally indicated at A and a sealing assem 
bly generally indicated at B. The present invention 
resides in the sealing assembly B and any well known 
type of anchoring mechanism A may be employed. As 
illustrated the anchoring assembly comprises a slip carry 
ing cage or sleeve'18 having radially movable slips 19 
mounted within slots 20 formed in the cage. Friction 
springs 21 mounted on the cage normally ride the wall of 
the casing. The cage is adapted to be detachably con 
nected with the mandrel 15 by a J-slot 22 formed in an 
upset'portion '23 on the exterior of the mandrel and a 
connecting lug 24 which projects inwardly from the inner 
wall of the cage or sleeve 18. When the lug is disposed 
within the lateral portion of the J-slot 22 the cage or 
sleeve 18 has connection with the mandrel and may be 
lowered and raised therewith within the well casing; 
however, rotation of the mandrel to align the vertical 
portion of the J-slot with the lug 24 will permit the 
mandrel to be moved downwardly relative to the cage 
with said cage being held substantially within the well 
casing by the frictional engagement of the friction springs 
21 with the wall of said casing. 
The anchoring mechanism also includes a tubular ex 

pander or cone member 25 which has a tapered expand 
ing surface or cone 26 formed on its lower end. The 
upper portion of the expander or member 25 is cylindri 
cal and at the intersection of the cylindrical portion and 
the expanding cone 26 the member 25 is formed with 
an external shoulder 27. The cage encircles the lower 
portion of the expander and has a retaining collar 28 
threaded into its upper end. The collar 28 is slidable on 
the cylindrical portion of the expander and has its lower 
end adapted to engage the external shoulder 27 to pre 
vent displacement of the slip carrying cage from the 
expander 25. The lower end of the expander or member 
25 normally engages the shoulder 23a which is formed 
by the upper end of the upset portion 23 on the mandrel 
and with the expander so supported and with the slip 
carrying cage in connected position by means of the 
J-slot and lug arrangement, the slips are in their retracted 
position. The inner surface 19a of each slip is tapered 
complementary to the tapered surface 26 of the cone 
and when the mandrel is disconnected from the slip car 
rier and moved downwardly relative thereto the ex 
pander 25 moves downwardly within the slips to move 
said slips radially outwardly into gripping position with 
the well casing. It is noted that the anchoring device A 
shown and described herein is subject to some variation 
since any well known type of hook wall anchoring device 
may be employed. 
The improved sealing assembly B is clearly illustrated 

in Figure 2 and comprises a main annular sealing ele— 
ment 30 which is illustrated as formed of a trio of super 
posed elastic packing collars 30a which are constructed 
of rubber, rubber compound, or other suitable material. 
The lowermost collar 30a is molded to an end member 
31 formed of a plurality of segmental arcuate sections 
31a which sections are unconnected with each other ex 
cept for the material of the elastic collar which is molded 
thereto. ‘The lower retaining or con?ning member 31 
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4 
is supported upon a coupling collar 32 which is threaded 
onto the upper end of the expander member 25. The 
coupling collar 32 is formed with a plurality of inverted 
T-shaped slots 33 which extend in a radial direction from 
the bore of the collar to the periphery thereof. As is 
clearly shown in Figure 2, each slot 33 is narrower at its 
upper end whereby lateral shoulders 34 are formed within 
each slot. 
The upper end of the packing element 30 is con?ned 

by an upper retaining member 35 which is also formed 
of a plurality of arcuate segments 36. These segments 
are unconnected from each other and are therefore 
capable of radial expansion and contraction. The inner 
surfaces of the arcuate segments coact to form an axial 
bore 37 which extends through the member 35 and this 
bore is of substantially the same diameter as the bore of 
the packing collars 30a when the latter are in an un 
distorted position. 

For connecting the retaining members 31 and 35 and 
the superposed packing collars 30a together as a single 
unit, through bolts 38 extend upwardly through openings 
39 in the segments 31a and then upwardly through open 
ings 40 provided in the collars 30a. The upper ends of 
the bolts thread into openings 41 which are provided in 
the under side of theupper retaining segments 36. The 
lower portion of each through bolt 38 extends below the 
lower con?ning member 31 and the annular head 38a of 
said bolt is adapted to be engaged within one of the 
inverted T-slots 33 in the coupling collar 32. It will 
be evident that the bolt head engages the shoulders 34 
within its slot to ?rmly anchor the confining members and 
the sealing element 30 together. The bolt head engaging 
the shoulders 34 prevents upward displacement of the 
sealing assembly B from the coupling collar 32 and yet 
permits downward movement of the upper con?ning or 
retaining member 36 with respect to the lower con?ning 
or retaining element 31 which allows end-wise pressure 
to be applied to the elastic packing collars and thereby 
effect their radial distortion. At the same time the con 
nection of the lower ends of the through bolts 38 with 
the coupling collars permits a radial movement of the 
through bolts with respect to the coupling collarl32. 

In the operation of the sealing assembly said sealing as 
sembly is connected to the expander or cone member 25 
of the anchoring device A and the mandrel 15 is con 
nected by means of the J-slot and lug to the slip carrier 
whereby the anchoring slips 19 are in a retracted posi 
tion. At this time the bypass openings 17a are located 
below the anchoring device and the slots 17 are disposed 
above the sealing assembly whereby a ?uid by-pass 
through the mandrel as well as around the packer unit 
may occur during the lowering operation. 
When the position at which the packer unit is to be set 

is reached the mandrel 15 is rotated to align thegvertical 
portion of the J-slot with the connecting lug 24 and the 
mandrel is moved downwardly with respect to the slip 
carrier whereby the expander 25 is moved within the slips 
19 and functions to expand said slips into engagement 
with the wall of the well casing. As the slips move into 
gripping position further lowering movement of the ex 
pander 25 is halted and said expander thus provides a 
support for the lower end of the sealing assembly B since 
the upper end of said expander is coupled through the 
coupling 33 to the lower con?ning sectional member 31 
of the sealing assembly. 

Lowering of the mandrel 15 is continued until the lower 
portion 12a of the sub attached to the upper end of the 
mandrel enters the bore 37 of the upper segmental retain 
ing member 35 and because this portion is larger than 
the external diameter of the mandrel the segments of the 
member 35 are moved radially outwardly as shown in 
Figure 3, whereby the outer periphery of the member 
is moved into close proximity with the wall of the well 
casing. As the portion 12a of the sub moves downwardly 
through the elastic collars 30a such collars are also de 



;formed radially outwardly into close proximity with the 
wall .of the wel casing andvsubsequently the portion 12a 
“will'similarlyzexpand or move the segments 31a ‘of the 
lower con?ning member outwardly. It is thus apparent 
‘that the portion 12a of the sub ‘12 will function to initial 
lyiirnpart'a-radial expanding movement to the segmental 
mon?ningmembers 35 and 31 as well asito the elastic pack 
ing ‘collars (whereby positive mechanical pressure is uti 
lized to initially deform the elastic packing collars in ‘a 
‘radial direction. 

Continued lowering of the tubing string ‘10 will result 
.the external shoulder 13 of the sub “12 engaging @the 

upper surface of the upper retaining or con?ning element 
.35 since‘the external ‘diameter of this shoulder is greater 
than the bore 37 through this upper member. Following 
engagement of the shoulder 13 with the upper con?ning 
..member 35 the tubing 10 maybe slacked off to apply the 
desired weight .to the membert35 and this weight will‘be 
transmitted .to ‘the‘sealing element formed by the elastic 
,packing collars whereby an end-wise compression is trans— 
:mitteditoithesealing-element to expand the outer peripher 
ies of its collars into direct‘sealing ‘engagement with the 
wall of the well Icasing. At the same time the imposition 
.of weight upon the upper ‘con?ning member 35 will, 
‘through the coaction‘of the beveled shoulder 13 with the 
‘upper inner surface ‘of‘the segments, vresult in a further 
.radial expansion or movement of said segments so that the 
outer [surfaces of the segments 36 will ‘move into contact 
withithe wall of the well casing. Such outer movement of 
the upper con?ning member will result in the segments 36 

.1 substantially closing ‘the annular space between the seg 
:fments and the wellcasing so that anrextrusion or creeping 
‘of the :upper end of the ‘material of the sealing element 
.30 ‘around the segments will be prevented. Also, since 
tithe segments are‘in direct contact with the casing the ‘im 
:POSltlOII‘ of any further weight by ‘a further slacking oii on 
.the‘tubing will be taken by :the ‘metallicsegments and will 
vnot rbetransmittedto the elastic material ofthe packing 
element ~30. The arrangement ‘therefore provides ‘for La 
Mprotection‘of ‘the sealing element against the imposition 
‘of-excessive weight and'this weight‘may be controlled by 
tcontrolling the amount of radial movement which the 
segments 3'6must undergo before they actually move‘into 
.tlirect contact with‘the wall of the well casing. It istap 
lparent tthat when the initial tubing weight deformed ‘the 
relasticypacking element 30 some radial movement was im 
iparted l’tO ‘the sealing element and this radial movementis 
:transmitted by means .of‘the ‘through bolts to 1the lower 
segments so that said lower segments are actually ex 
panded into vsubstantial contact‘with the wall ‘of the cas 
‘in‘g. Thus, extrusion of ‘the-‘packing element around the 
wlowertcon?ningmember 31 is also ‘prevented. 

‘Removal of ‘thepacker is effected by‘merely raising'the 
{tubing 10 and the mandrel .15 and .such liftingiof the 
@mandrel retracts ‘the portion 12a of the “sub ‘from within 
‘.ithersealing ‘element andt'segrnents whereby these parts may 
‘return to 'a normal :inward undistorted position. The 
mandrel ‘:is raised ‘until ‘the shoulder ‘23a formed by the 
.upset gportion ‘strikes the lower end of the expander .25 
audit ‘the sealing. clement hasrnot disengaged itself from 
the wallwof the well casingianupwardjarringi on the seal 
.ingassemblymay be e?ected by jarring the shoulder 23a 
.against thejlower end ‘of the expander. After thesealing 
element has been dislodged the mandrel may be rotated 
to reconnect the lug 24 of the slip carrying cage with the 
'tlateral portion of the J-slot after which removal of the 
“unit may ‘be effected. 
From the foregoing ‘it will ‘be seen that ‘the sealing ele 

ment ‘is arranged so that it ‘is con?ned between radially 
i'expansible con?ning members and such members, as well 
.as‘t'heisealing ‘element itself, coact with‘thelower‘ing con 
‘du‘ctor‘whi‘ch includes “the ‘sub 12 ‘so that ‘the sealing‘e'le 
‘ment and con?ning mem‘bersmay be initially mechanical 
lyexpanded. Following this initial‘expansionlthe tubing 
‘weight is “employed to‘move the sealing ‘element and the 
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"material which is 'molded thereto. 

"con?ning ‘IIICmbGISIlIItO. their ?nal ‘expanded position. =~By 
radially expanding the ‘con?ning :members extrusion \ or 
‘creeping ‘of the ,packing material around said con?ning 
members is eliminated and also by radially expanding the 
upper con?ning member into contact with the well casing 
the imposition of ‘excessive weight .upon the sealing ele 
ment which might cause bulging or deformation of the 
well casing is prevented. 
In-some instances, there may be a possibility of extrud 

ing ‘the ‘material ‘of the ‘upper sealing collar through ‘the 
radial joints between the segments 31a and 3.6 and in order 
to overcome this possibility the segments may be pro 
vided with coacting overlapping lugs 36’ and recesses 35' 
‘as shown in Figure :6A.. wtihrsuch structure ‘the lugs 
'36’ span ‘the radial joints between the segments and pre 
vent upward extrusion of material therethrough. 

In Figures 1-6 the sealing element has been illustrated 
as formed of a plurality of superposed elastic packing 
collars but if ‘desiredithe sealing element may be ‘con 
structed of asinglepackingrsleeve, as shown in ‘Figures 
7 ‘and ‘8. lnthis modi?cationtthe sealing’element 130 is 
formed of a single annular elastic‘sleeve 42 which ‘has 
its lower end‘molded to a lower con?ningmember 131 
‘formed ‘of arcuate unconnected segments 131a. The 
upper end of the sleeve 42 ismolded to an upper vcon 
?ning member 135 formed of arcuate segments 136 which 
are unconnected with each 'othertexcept for'the packing 

The upper member 
135 "has an annular external groove '43 in ‘its peripheral 
.surfaceand a-segrnental ring'44 is disposed in said groove. 
The tjoints 45 between each 'segment ‘of the ring 44 are 

. located ineoifsettrelationship to the radial joints between 
the segments ‘136 of the ‘member and span said joints, 
whereby ‘when endwise compression is applied to the 
sealing ‘sleeve 42,-extrusion of the vpacl-iing material up 
wardly through the joints between the .segmentsvis ‘pre 
vented. 
The lower .con?ning member “131 has connection 

through headed bolts 138 with a coupling ‘collar 132, 
with said‘tbolts :138 ‘beingtdisposed'within slots 133 formed 
‘in ‘the coupling‘and extending inwardly from the bore 
thereof. An ‘internal ‘annular shoulder 1134 is formed 
‘:within 11116 coupling for engagement by ‘the heads 138a 
of said bolts whereby upward displacement of the ‘bolts 
from the collar is prevented. It is obvious that said 
‘bolts ‘may undergo :a tradial movement within their re 
spective slots 1-33. 
The ‘operation-of this form-is exactly the same as the 

‘form hereinbefore described. The portion 12a of the 
sub is (moved downwardly into the bore of .the vmem 
ber ‘135 and .coacts with aseating ring 46 which is mount» 
ed within ‘an ‘annular ‘groove 47 provided in the bore 137 
‘of the member l35rtoiexpand said member. The .portion 
‘12a'then moves within the sleeve 42 to displace the same 
‘outwardly ‘toward the wall of the well casing. The ex 
ternal shoulder 13‘on ‘the sub 12 then'engages .the upper 
beveled surface of ‘the seating ring 46 whereby the 
weight of the tubing maybe ‘imposed downwardly upon 
the assembly to‘cause distortion of .the'sealing sleeve 42 
into its ?nal sealing position and also to ?nallyexpand 
‘the upper con?ning member 135 into contact with ‘the 
wellicasing. ‘It isievidenttthat this form-of the invention 
has ‘all of ‘the advantages of ‘the ‘form wherein the seal 
ing element is constructed of a pluralityof opposed pack 
ing collars. 

"In some instances, it may be desirable :to utilize the 
'PI‘CSSUI‘C 'in the .annu'lusxbetweentthe casing and the well 
tubing Ito :impart a downward ‘force 'to the “sealing as 
sembly‘B and in ‘Figures 9 ‘to 11 such an‘arrangement vis 
‘illustrated. in ‘this :case,‘the structure is identical'to that 
shown in Figures 1 to 6 except that the 'upper‘retaining 
or ‘con?ning ‘element '35 is replaced ‘by ‘an ‘upper .con~ 
‘i?ningrmemberr235. The member 235 is constructed of 
larcuate segments 3236 which are connected vto 'the ‘seal 
ing assembly by the through bolts 38 ‘in ‘the ‘manner here 
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inbefore described. The segments 236 are formed with 
an ‘annular extension or collar 47 and this collar has 
the lower portion of a pressure seal cup 48 molded there 
to. The seal cup is provided with upwardly directed 
?ared sealing lips 49 and obviously the pressure in the 
annulus above the unit acts downwardly on the pressure 

Since this cup is directly connected to 
the sealing element a force will be imparted downward 
ly against the upper end of the sealing assembly and 
assist in causing a radial distortion of said sealing ele 

‘ ment. If this pressure is suf?cient to distort the seal 
ing element it is not necessary to impose the weight of 
the tubing upon the assembly although in most instances, 
it will be desirable to engage the shoulder 13 of the sub 
12 with the upper end of the upper con?ning member 235. 
It might be noted that as the section 12a moves through 
the bore 48a of the sealing cup it will function to more 
?rmly engage the sealing lips 49 of said cup with the 
casing and with the mandrel. After displacement of the 
sealing cup material radially outwardly by the portion 
12a, the shoulder 13 and upper enlarged portion of the 
sub further displaces the cup, after which the shoulder 
seats upon the upper end of the arcuate segments 236 
of the upper con?ning member 235 to ?nally set the unit 
in position in the well casing. Removal of this form 
is accomplished in the same manner as removal of the 
?rst form heretofore described. 
As has been noted, any suitable anchoring device may 

be employed and in Figures 12 and 13 an arrangement 
is shown wherein the anchoring slips are incorporated 
into the sealing assembly B. As shown in Figure 12 the 
sealing element 30 is formed of the superposed elastic 
packing collars 30a. A lower retaining or con?ning 
member 331 is molded to the lowermost packing collar 
while an upper retaining or con?ning element 335 is 
molded to the uppermost packing collar. The lower con 
?ning or retaining member is constructed of a plurality of 
arcuate segments 50and the inner surface of the seg 
ments which co-act to form an axial bore 51 through 
the member are provided with a groove 52 and screw . 
threads or teeth 53. When the segments 50 are in sub~ 
stantial abutting relationship (Fig. 13) the groove and 
screw threads are, in effect, annular and the threads are 
inclined inwardly and upwardly as clearly shown in Fig 
ure 12. 

The mandrel 115 which extends through the assembly 
has an upset portion 54 thereon and annular screw threads 
55 and 56 are formed thereon. The threads 55 are in 
clined complementarily to the threads 53 of the segments 
and are engageable therewith while the upper thread 56 . 
which is inclined upwardly and outwardly of the mandrel 
is engageable within the recess 52. The threads 53 and 
55 are preferably left hand threads, and as is clearly 
shown in Figure 12, the co-action between the screw 
threads connect the mandrel to the segments whereby 
the assembly may be supported by the mandrel. 

Disconnection of the mandrel from the member 331 
is effected by rotating the mandrel to unscrew the threads 
55 downwardly from the threads 52 of the lower con?ning 
member 331, after which lowering of the mandrel rela 
tive to the member may be accomplished. It is noted 
that as the upper thread 56 on the mandrel moves 
through the threads 52 it acts to spread the segments 50 
in a radial direction. 
A lower seal cup 57 has its upper portion molded to 

the segments 50 of the con?ning member 331 and has 
downwardly directed ?ared lips 58 whereby a pressure 
from beneath the cup will urge said cup and the con 
?ning segments in an upward direction. The seal cup 
57 seals the annular space between the casing 11 and 
the mandrel 115. 
The upper con?ning member 335 is also constructed 

of segments 60 and said segments are secured to the lower 
segments 50 by the through bolts 48, the head 48:; of 
said bolts being disposed in inverted T-slots 59 formed in 
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the segments 50 of the lower con?ning member. A seal 
cup 61 having upwardly directed ?ared lips 62 has its 
lower portion molded to the segments 60 of the upper 
con?ning member. 
The external or outer surface of each of the upper seg 

ments 60 is extended or ampli?ed and is formed with grip 
ping teeth 63 which are shaped to lock against upward 
movement when said teeth are engaged with the wall of 
the Well casing 11. The outer surface of the segments 
56 of the lower member are also ampli?ed and provided 
with gripping teeth 64 which are shaped to lock against 
downward movement when said teeth are engaged with 
the wall of the casing. The joints between the segments 
60 of the upper member and the joints between the seg 

' ments 50 of the lower member extend in a radial plane 
and it is preferable to offset the lower portion of each seg 
ment so that an overlapping joint indicated at 60a is pro 
vided for the upper segments 60 and an offset or overlap 
ping joint 50a is provided for the lower segments 50. 
This overlapping joint functions to prevent extrusion of 
the material of the packing or sealing element through the 
spaces formed between the joints. 

In operation the parts are in the position shown in Fig 
ure 12 and the assembly is lowered by means of the man 
drel 115, with the pressure below the unit acting against 
the under side of the lower seal cup 57 and tending to 
urge said cup upwardly; however, the connection or in 
terengagement of the threads 53 and 55 and the engage 
ment of the upper thread 55 of the mandrel within the 
groove 52 of the segments prevents such upward move 
ment. When it is desired to set the device the mandrel 115 
is rotated to unscrew the threads 55 from the threads 53 
which results in a downward movement of the mandrel 
relative to the packer assembly. As the mandrel moves 
downwardly the pressure from below may urge the lower 
seal cup upwardly and at the same time pressure from 
above will impart a downward force to the upper seal 
ing cup. Thus, an end-wise compression is applied to 
the con?ning members 331 and 335 and is also applied to 
the sealing element 30 to distort the latter radially out 
wardly. As the sealing element moves radially outwardly 
into contact with the wall of the well casing 11 such radial 
movement is imparted to the segmental con?ning mem 
bers 331 and 335 whereby the gripping teeth 64 and 63, 
respectively, of said members are engaged with the wall 
of the well casing. Continued application of pressure 
against the seal cups 58 and 62 merely functions to move 
the gripping teeth 63 and 64 into tighter engagement with 
the well casing 11. 

In this form the mandrel is provided with the slots 17 
and is also provided with the sub 12 so that initial ‘dis 
placement of the sealing member 30 as well as initial dis 
placement of the con?ning members may be accomplished 
by the movement of the portion 12a of the sub through 

'- the assembly. It is noted that the frictional engagement 
of the seal cups 58 and 62 with the casing wall holds the 
assembly stationary while the mandrel is moved down 
wardly therethrough to accomplish initial radial displace 
ment of the sealing element and the segmental end mem 
bers. When the mandrel has been lowered suf?ciently 
to engage the shoulder 13 with the upper con?ning mem 
ber 335, the tubing weight is imposed upon the upper 
con?ning member 335 to assure that su?icient end-wise 
compression is applied to the assembly to displace the 
gripping teeth 63 and 64 radially outwardly into gripping 
position and to move the sealing element into a ?nal 
sealing position. As in the ?rst forms heretofore de 
scribed the by-pass or ?uid openings 17 in the mandrel 
are moved below the lower sealing cup after the packer 
is in its sealing position and thus the differential in pres 
sure above and below the packer acting upon the seal 
cups 57 and 61 will function to maintain the unit in its 
set position. " 
When it is desired to remove the packer it is only nec 



,essary to lift 1 the mandrel upwardly and -.due ‘to t-the Tin 
,clination of the upper-thread -56i1=on,=the mandrel, these‘g 
ments are spread su?iciently to permitmeengagement of 
the’ threads :55, aud531 without theinecessitytof rotation of 
‘the mandrel, whereby ‘said mandrehis ‘reconnected with 
the lower :con?ning member 331.‘ In "such position the 
.?uid ‘openings: or ‘slots .17 are disposed i above ,the upper 
seal .cup and pressures above .and below tithe unit are 
equalized to ‘release theforce acting ‘on the seal, cupsand 
thereby‘ facilitate removal ‘of the ,assembly “from the well 
.fbore. Of course, ‘:if desired, reen-gagement of the threads 
53 and 55 may ‘be effected byrotation. 

.It is notabsolutely, essential that thexthreads 55 and 56 
@ of. the mandrel be I continuous .since .said threads *could'rbe 
interrupted and .formed on two diametrically opposed lugs 
which replace the upset portion ‘54. .In such case, dis 
connection ,andrconnectionof thetthreads 55 and ‘56 would 
.‘bejaccomplishediin the manner hereinbefore described. 
It is,‘ of course, understood‘that the ,tJ-slot connection 
showndn ‘Figures 1 .to 6 may be substituted for the 
threaded connection between the mandrel ,1-15 and the 
lower con?ning member 331 shown in Figure 12. 
From the ‘foregoingit will be iseentthat this ‘invention 

is one well adapted ‘to attain all of theends and objects 
hereinabove set ‘forth, ‘together with other advantages 
v‘which are obvious and which are inherent to “the struc 
l‘lture. 

‘It will 'be ‘understood that ‘certain ‘‘-‘features and sub 
t combinations are ‘of utility and may beiemployed without 
reference “to other features-andtsubcombination. This is 
"contemplated by and -is withinftheiiscope of the claims. 

iAs many 1‘possible embodiments l‘mayfbe madeof‘ithe iin 
'lvention without departing-fromthe scope thereof, ‘itiisito 
ibe ‘understood that alllrnatterhereinlsetiforth or‘ shown‘lin 
the accompanying drawings is to be interpreted as illustra 
tive and not in a limiting sense. 
Having described the invention, I claim: 
1. A sealing assembly for well packers including, an 

annular elastic sealing element having its ends con?ned 
by annular radially expansible retaining members, where 
by the application of an endwise compressive force on the 
assembly distorts the sealing element radially and simul 
taneously expands the retaining members radially, pipe~ 
engaging means formed on the outer surface of the re 
taining members, whereby expansion of said members 
within a well pipe will move said pipe-engaging means 
into contact with the pipe to lock the assembly against 
displacement therein, a lowering pipe extending axially 
through said annular sealing element and said members, 
and interengaging threads on said pipe and one of said 
retaining members for detachably connecting the parts 
together. 

2. A sealing assembly for well packers including, a sup 
port, a lower radially displaceable retaining member en 
circling the support, an upper radially displaceable re 
taining member encircling the support, said upper and 
lower retaining members each being formed of arcuate 
segments which co-act with each other to form a sub 
stantially annular member, an annular elastic sealing ele 
ment surrounding the support and con?ned between said 
members, a coupling collar disposed below said lower 
member, and fastening means attached to the upper re 
taining member slidably extending through the sealing 
element and the lower member and slidably attached to 
said coupling collar, said fastening means being capable 
of radial and longitudinal movement relative to said 
coupling collar, whereby the members are fastened to 
gether and to the sealing element in a unitary structure and 
also whereby the application of a compressive force 
longitudinally of the structure results in a radial distor 
tion of the sealing element and a radial displacement of 
the upper and lower retaining members. 

3. A sealing assembly as set forth in claim 2, wherein 
the lower portion of the sealing element is molded to 
the segments of the lower member and its upper end is 
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.attached .to the segments :ofithe: 
‘by the1 fastening means. . . t 

*4- ,‘A sealing assembly as ‘set ifonthl-in mlaimt-Z, ltogether 
vwith ‘means ion the . support adapted :to enter :the “bOI‘QStDf 
the ‘sealing ‘element ;and ‘the retaining members .for ;me 

upper detaining, member 

izchanically displacing ‘said "members and element sradialty 
outwardly when the support. is moved longitudinally ‘with 
:respect totsaidmembersiandelement. I ‘ 

5. A sealing assembly asset lforthii‘n claim .2,>together 
wwithumeans on "thesupportzadzipted to :enter the ‘ibore's of 
wthe:sealing element‘and‘the retaining‘ members Ifor une 
chanically rdisplacing. said members and nelement iradia‘llgy 
nontwardly "Wh6I1L the support is moved ilongitudinallyiwith 
respect to said members and element, and additional 
smeans on. said support adapted "to engage ithe upper re~ 
‘taining'member, ‘whereby said supportwmay be utilized 
.to impart .a longitudinal compressive force to the ‘ seal 
ing v‘element. , 

{6. The sealingtassemblyirsetlforth inlclaim .12, wherein 
‘said fastening ‘means 'includes'a plurality "of bolts ‘threaded 
to {the segments of the l'upperllretainin'g member and slid 
wably @extending through longitudinal (openings :in vsa‘iid 
tpatileing'element and said ‘lower retaininglmem'ber, ssaid 
hb‘o'lts ‘having rbolt heads ‘slidably, attached to :saidtcoupling 
aco‘llar. ‘ 

'7. Thesealingassembly set ‘forth in claim'i2, wherein 
1 said fastening :means includes a‘ pluralityidf ‘boltstthrea‘ded 
(to ‘the segments of the :upper tretainin‘g 1member and ‘slid 
ably extending through longitudinal ‘openings ‘in said 
wpaolcing Kelement and ‘said 5lower detaining member, 3said 
lbolts‘l‘havin‘gt'bolt heads slidably attached to sa'id'coup'ling 
‘collar, and also wherein 'said ‘ coupling lco'llar has 'a *plu 
rality of‘ longitudinal‘s‘loits each having *an terilargedilower 
=slo't portion‘ in which; saidibo‘lt‘ heads ‘are ‘ ‘slidablys'eon?ned 
for limited longitudinal movement relative to said collar. 

8. A sealing assembly for well packers including, an 
upper annular packing cup, a lower annular packing cup, 
said cups being radially expanded upon the application of 
an endwise compressive force thereto, an annular sleeve 
disposed between said cups, means connecting said sleeve 
and said cups together, pipe-gripping means formed on 
the external surface of said upper cup, another pipe 
gripping means formed on the external surface of said 
lower cup, whereby expansion of said cups within a well 
pipe will move said pipe-gripping means into contact 
with the well pipe to lock the assembly against displace 
ment therein, a lowering pipe extending through said 
annular cups and said annular sleeve, and interengaging 
threads on said lowering pipe and said sleeve for de 
tachably connecting the lowering pipe to said sleeve and 
cups. 

9. The structure set forth in claim 8, wherein said 
lowering pipe has passage means for establishing ?uid 
communication between the area in the well pipe below 
said lower cup and the area in the well pipe above said 
upper cup when said threads are connected, and means 
for closing said passage means when said threads are dis 
connected and said lowering pipe is moved longitudinally 
relative to said cups and said sleeve whereby a differential 
in fluid pressure above and below said cups eifects an ex 
pansion of said cups and said pipe-gripping means on said 
cups into gripping contact with the well pipe. 

10. The structure set forth in claim 8, wherein said 
pipe-gripping means on said cups each comprises a plu 
rality of arcuate segments having teeth thereon, said 
teeth being adapted to engage the well pipe when said 
cups are expanded. 

11. A sealing assembly for well packers including, an 
upper annular radially expansible packing element, a 
lower annular radially expansible packing element, 
means connecting said elements together to form an an 
nular unit, pipe-gripping means formed on the external 
surface of each of said elements, a lowering pipe extend~ 
ing through said annular unit, means detachably connect 
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ing said lowering pipe to said annular unit, detachment 
of the connecting means permitting longitudinal move 
ment of-said lowering pipe relative to said annular unit, 
said packing elements being radially expansible upon the 
application of an endwise compressive force to saidan 
nular unit, the expansion of said elements effecting a 
radial movement of said pipe-gripping means into con 
tact with a well pipe for locking the annular unit against 
displacement in the well pipe. 

12. The structure set forth in claim 11, wherein said 
pipe-gripping means on said elements each comprises a 
plurality of arcuate segments having teeth thereon, said 
teeth being adapted to engage the well pipe when said 
elements are expanded. 

13. A sealing assembly for well packers including a 
support, an annular elastic sealing element surrounding 
the support, an upper radially expansible retaining mem 
ber above the element, a lower radially expansible re 
taining member below the element, said upper and lower 
retaining members each being formed of arcuate seg 
ments which ‘co-act with each other to form a substan 
‘tially annular member, means for attaching the retaining 
members and element to each other to form a unitary 
structure surrounding the support, an enlarged external 
diameter portion on the support adapted to enter and 
move within into contact with the inner surfaces of said 
sealing element and retaining members when the support 
is moved longitudinally with respect to the element and 
members to initially impart radial expansion to said ele 
ment. and the segments of said members, and an annular 
shoulder on the support above said enlarged external 
diameterportion engageable with the upper end of the 
segments of the upper retaining member for applying a 
compressive force through said upper retaining member 
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to the sealing element and lower retaining element to 
further radially expand said element and the segments 
of said members. 

14. A sealing assembly for well packers including, an 
annular elastic sealing element having its ends con?ned 
by radially expansible retaining members, said members 
each being formed of arcuate segments disposed to form 
an annular member, whereby the application of an end 
wise compressive force on the assembly distorts the seal 
ing element radially and simultaneously expands the seg 
ments of the retaining members radially, a support on 
which the element and members are mounted, an en 
larged external diameter portion on said support mov 
able within into contact with the inner surfaces of said 
element and retaining members to co-act with the ele 
ment and the segments of the members to effect initial 
radial expansion thereof, and an annular shoulder on 
the support and engageable with one of the retaining 
members for imparting a longitudinal compressive force 
to the element and members to effect further radial ex 
pansion thereof. 
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