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HOLD-DOWN; SLIP ASSEMBLY FOR WELL 
PACKERS 

Cicero. (Ingrown and Floyd L. Scott, .l'yn,w Houston!‘ 
Tex; an Sééit assiglrir a" s'aidlimwnj 

Application August 9, 1948, Serial No. 43,295 

8 Claims. (0]. 177661-12), 

@- a bola-(laws. slip. . . . and particularly to. a 

"nasselnblx i421? holding own; the; packer. against 
nréssilres exerted upwardly therew 

qonveritioiial paqksrs employ-7a tubular Seal 
i-ng sleeve- of 

y 4 ‘ v W I. jesilient material, such asv rubber 
rlibherrcemlaqsiiieaw .911, 15:. essandible IFadi,‘ 

ally’ by ens-wise commission into Sealing en 
easement. “£11211 the. Well‘. ca$irll,g- such. sleeves 

lower, ends connected to a 
conical expander engage 

normally have. their 
qqwn Wily- directed 
ableE v ‘a set ot- pipe=gripping slips which, under 
downward. Pressures- applied; to. the upper end 
of the seams slssra are radially expanded intb 

anaemia-merchant 
. ._Of.: these 811.125 ..~ . 

stationary base against which; the sealing sleeve 
may be. comeressédi by the downwardly applied 
Pressure to effect tbs requisite radial. expansion 
thsreqfiQrseaLins-thscasins- ‘ 

Escher-s of: this type are commonly called 

of the expander. 
nto. the casing provides a 

“laws-wall,“ Haqkqlfs, and. depend 1419013 Wei-gilt 
applied- from above to, drive the s1ips<>uivvard1y 
into.» gripping engagement Accordingly. they 

nermallri released by applying? an upward 
pull to. the slip espanden Such packers, there 
fore. when subjected to high pressures from 
holes, and; particularly when subjected- to surges 
or} pressure from the, well, as commonly occur, 

be. aqqidelitalgl‘y released by such upwardly 
directed presets and driven upwardly in, the 
casina. Often. resulting: in undesirable leak-see. 9f 
wel ?uids past- the packer and sometimes serio1-_1_s 
damass,v to the packer- and, 
sums thus released 
In an attempt toiovercome this diiliculty many 

different structures have been desisned- Prin 
ci a1. 61130115? $111656 111.31% 12831.1; i111?‘ provisiQB. 9f a. 
sq-nallsds. “hols-down“ slipv assembly which sex-1: 
stalls wnsists. of; a second set of slips, having 
ll?wal‘dly facing’ Weill, mounted or} a, ‘301119911 
cabal-met facing‘ in the upward direction, this 
structure, being: inclined abovethe sealing sleeve. 
sllQll Pa?ke?e. b?sid?? being- 1.“ elatively 625198.951” 
to construct. because of. the. duplicatibri of: parts, 
require. relatively. complicated? setting mocha; 
nisins, are diiiicn-lt to release when it is desired 
15.0. Withdllélw til? 125N333’. and have p.170“??? gen 
erallv ??iWtQt-y and, i1Y¥Pm9tic€l1 in use 
eqqosiinsla this invention has. for its, Prin 

cipal objects: the provision of a novel hold-down 
slip‘ assembly for. packers; which is of Very simple 
form and: relatively cheap to construct; which 
may be. Ll??d with Various conventional packers; 

agement with the casing by the cor- - 

the well lav-the pres: . 

10 

2 

2 
which Serves. very eiieétively is 119111 down, the 
packet while. i011.tinsv an. ei?'cient Seal; which is 
easily set and releaséiby the. same‘ conventional 
qperationselnployed in setting and releasing the 
more. conventional types. of packers; and which, 
in‘ general, overcomes- 0r obviates the several 
disadvantages common to more. conventional packers, 
Qther and more speci?c objects and advan 

tages of, this invention will become. apparent 
from the following, detailed description when 
read in conjunction with the accompanying 
drawings which illustrate. useful embodiments in 
accordance with this. invention 
nae damn 
Fig.‘ 1_ is.- a quartei-secti?nal. elsvationsl View 

of: one ésibqdimsnt of- the Slip assembly in ac 
@Qrdanqe- with this inientiba which they slips 
are combined with: vain casing sealing. struc~ 
tureqfrthe packer, the trncture being shown in 
a well casing with the parts in. their positions 
prior t0» s?ttillgi and the? more csnwntiwa Parts 
of; the packer structure, being illustrated in 
broken lines; 

Fig. 2“ is a viewsirnilar to Fig. 1_, the parts being 
‘ shown in their positionszafter setting; 

30 
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Fig. 3; is an, enlarged fragmentary sectional 
view taken along line 3—3 oi-li‘ig, 2; 

Fig. 4 is a cross-section along. line 4374‘ of 
Fig. 2; . 

Fig. 5 is a cross-section along line 5-75 of Fig. 2.; 
Fig. 6» is a perspective view, of one of‘ the hold 

down slips forming, a part of the assembly of 
Figs. 1 and 2; 

Fig. 7 is a quarter-sectional elevation of an, 
other embodiment oi a slip assembly in accord 
ance with this invention, showing the parts there: 
of before setting; 

Fig. 8 is a View similar to Fig. 7 
position of the. parts aftersetting in a well casing; 

Fig. 9, is a longitudinal sectional View of one 
of the slips forming a part of; the structure illus 
trated in Figs. 7' and, 8:; and» 

Figs. 10' and 11 are a front elevation and an 
end-.view, respectively,’ of the slip illustrated in Fig. 9. 

Referring to the drawings, the embodiment 
illustrated particularly in liligs. _1 to 6, inclusive, 
comprises a generally» tubular sealing sleeve l2 
constructed of a iieaible, resilient rubber or 
rubber-like composition conventionally used for 
Such sealing- sleeves- It will be understood that. 
sleeve l 2 may have molded- therein layers of fab 
no. or; other material suitable for strengthening 

showing. the 



iend-wise thrust of sleeve l2 
longitudinally compressed to effect radial ex- ,1 
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the sleeve under the forces to which it will nor 
mally be subjected. Upper and lower metallic 
cellars i3 and. M, respectively, are connected to 
the opposite ends of sleeve 52, and made integral 
therewith by being vulcanized. thereto during the 
molding of the sleeve. The exteriors of collars 
E3 and iii are provided with a plurality of angu 
larly spaced radially extending studs [5 and 16, 
respectively, between and about which may be 
stretched a metal wire reinforcing cable H for 
increasing the tensile strength of the sleeve, the 
wire being incorporated therein during the mold 
ing of the sleeve. The intermediate portion it 
of the wall of sleeve I2 is made somewhat thicker 
than the ends thereof to thereby reduce the di 
ameter of the bore of sleeve l2 relative to its 
ends and oppositely tapering surfaces It and 2!], 
respectively, extend from the ends of intermedi 
ate portion E8 to the adjacent ends of the sleeve, 
to form smoothly tapering surfaces therebetween. 
An annular ?ange 2| is provided on the ex 

terior of collar [4 spaced below studs Hi, the ex 
ternal diameter of ?ange 2i being made such 
that its outer periphery will be substantially ?ush 
with the exterior of sleeve 12 
in its normal unexpanded position, as illustrated 
particularly in Fig. l. The upper face of ?ange 
2! will thus form the metallic base to receive the 

when the latter is 

pension thereof. A circular coil spring 22, com 
monly termed a “garter-spring” is ‘embedded dur 
ing the molding of sleeve 12 in the lower end 
thereof so as to encircle the portion of the pe 
riphery of collar Hi between studs l6 and the up- : 
per face of ?ange 2!. The lower end of collar 
M is externally threaded at 23 for attachment 
to the usual conical slip expander 24, the latter 
carrying the usual segmental casing-gripping 
slips 25. hingedly connected to a conventional 
cage 2'6 (Fig. 2), and other parts of a more or 
less conventional packer structure. Since this 
slip expander assembly forms no part of the pres 
ent invention, and may be of any more or less 
conventional construction, these parts are indi 
cated in broken lines in their normal operative 
relationship to the sealing elements constituting 
the present invention. 
The upper end of collar [3 is externally thread 

ed at 2'5. A metallic seat ring 28, having an in 
wardly tapered seat 29 about its upper edge is 
screwed over the upper end of collar 13 and is 
dimensioned so that its bore will be substantially 
?ush with that of collar l3 and its outer pe 
riphery will be substantially ?ush with that of 
sleeve l2 in the latter’s unexpanded condition. 
Ring 28 is provided with a downwardly extending 
peripheral skirt 30 having an inwardly extending 
lip 3 l, the inner end of which is spaced from the 
exterior surface of collar l3. 
A plurality of pipe gripping slips 33, having 

upwardly facing teeth 34 on their exterior sur 
faces, are embedded in the exterior surface of 
sleeve l2. Slips 33 are preferably cut from a 
circular collar of substantially the same external 
diameter as that of sleeve l2 in its unexpanded 
state, so as to form a substantially solid ring 
about the sleeve, which because of its segmental 
form will be expandible with the sleeve with a 
minimum of spacing between the segments when 
the sleeve is expanded. Each of the slips 33 is 
provided with an elongated shank 35. the upper 
end of which is provided with an outwardly fac 
ing generally C-shaped head 36 adapted to en 
close lip 3i and form therewith a loose hinge con 

when the latter is 4' .7 
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nection between ring 28 and each of the slips. It 
will be understood that in assembling the seal 
ing structure, slips 33 will usually be connected 
to ring 28 by booking heads 36 over lip 3| and 
then collar 13 will be screwed into ring 28 to hold 
these elements in their relative positions for in 
sertion into a mold for molding sleeve [2 thereto. 
In the molding operation, the material form 

ing sleeve l2 will enter all of the free spaces 
between and about the described hinge connec 
tion so that all of the parts of this structure be 
come, for all practical purposes, integral parts 
of the sealing sleeve, slips 33 being so disposed 
that teeth 34 will be substantially ?ush with pe 
riphery of sleeve l2. 
The above described sealing assembly, when in 

stalled as a part of a conventional packer struc 
ture, is employed in the following manner: As 
noted previously, the sealing assembly will be 
connected to the usual conical slip expander 24 
on which are slidably mounted slips 25 arranged 
to expand in response to downward movement of 
expander 24 to engage a well casing C to hold 
the packer structure against downward move 
ment in the casing. A conventional packer set 
ting tool, indicated generally by the numeral 31, 
is shown in broken lines, being shown in Fig. 1 in 
its position prior to setting of the packer and in 
Fig. 2 after setting of the packer. Setting tool 31 
includes a tubular stem 38 which is movable axi 
ally of the packer. It will be understood that 
the usual releasable connection (not shown) is 
provided between stem 38 and the packer struc 
ture for holding these elements against relative 
longitudinal movement while the packer is being 
run in the well, and which, upon release, per 
mits the setting tool to be moved axially relative 
to the packer. The upper end of stem 38 is pro 
vided with the usual tubular setting mandrel 39 
of a diameter adapted to radially expand sleeve 
l2 when forced through the bore of intermediate 
portion is. Mandrel 39 has mounted thereon the 
usual annular valve 40 which is adapted to en~ 
gage the upper edge of seat ring 28 and to exert 
thereon the weight of the usual pipe string 4! 
which is connected to the upper end of the set 
ting tool 31 and extends to the top of the well 
from which it is suitably manipulated to set or 
release the packer in the conventional manner. 
It will be understood that cage 26 carries con 
ventional friction elements, illustrated fragmen 
tarily at 42 (Fig. 2), to hold the slip and cage 
assembly stationary, while setting tool 31 is ro 
tated suf?ciently to effect release thereof from 
the slip assembly in order that the setting tool 
may be moved axially of the packer for effecting 
setting or release of the packer. 
With setting tool 3'! thus released it will be 

lowered by lowering operating pipe 4! at the 
top of the well until valve 40 engages the top of 
seat ring 28 whereupon the weight of the operat 
ing pipe. being thus applied to the top of the 
packer structure will begin to compress the lat 
ter. The end thrust on sleeve l2 drives expander 
24 down inside slips 25 and forces them outwardly 
into tight gripping engagement with casing C, 
stopping the downward movement of expander 
24. This will, of course, stop further downward 
movement of collar l4 and flange 2| and the con 
tinued application of the weight of the operat 
ing pipe will now serve to further compress sleeve 
12 and cause its expansion radially into tight 
sealing engagement between the wall of casing 
C and mandrel 39 which will have been inserted 
through the restricted bore of intermediate por 
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tion 13 and will act thereon to intensify the out 
ward expansion of sleeve [2. The foregoing op 
erations are generally conventional in all respects 
"and will be clearly understood by those skilled 
in the art. 
As sleeve [2 ‘is thus compressed and expanded, 

slips 33 will be forced outwardly thereby into 
tight gripping engagement with the ‘wall of cas 
ing C and, by virtue of their upwardly facing 
teeth ‘34, will lock the packer against upward 
movement relative to casing (I. (See Fig. 12.) 
At the same time, under the compressive force 
applied to sleeve l2, garter spring 22 will ex 
pand radially with the lower end of the sleeve 
and ‘will move radially along the upper .face of 
?ange 2| into tight sealing contact with the wall 
of easing C, to thereby form 'what becomes, in 
effect, 1a metal-reinforced resilient seal for the 
space between the periphery of ?ange 2| and ‘the 
wall of easing C. The diameter of the coils 
forming spring 22 will normally be dimensioned 
to be somewhat more than twice the ‘width of 
the annular space between the periphery of 
?ange 2i and the wall of casing C. Accordingly, 
when garter spring v22 has expanded to the max~ 
imum extent permitted by casing C, less than 
half of its diameter will extend over the outer 
edge of ?ange 21 and thereby prevent extrusion 
of any of the sleeve material into the space be 
tween flange 2| and easing C and will thus form 
a trap for the sleeve material. With this ar 
rangement, it will be seen that the sleeve ma— 
terial will be substantially entirely con?ned with 
in the annular sealing area de?ned by the wall 
of easing C and mandrel 39 and a bottom closure 
formed by garter spring ‘22, so that despite the 
very great pressures often applied to the sleeve 
by the weight of ‘the operating pipe, and by the 
column of ?uid commonly ‘present in wells, the 
sleeve material cannot escape from the sealing 
area and ‘will, therefore, provide ‘maximum seal 
‘ing e?iciency for the packer. At the same time, 
the greater the compressive force applied to the 
sealing sleeve, the tighter will slips 33 be forced 
into gripping engagement with casing C, and the 
more positive will become the hold-down action 
of ‘the slips on the packer. When the packer is 
to be released in the usual manner by withdrawal 
of mandrel 39 from the ‘interior of the sleeve, the 
resulting contraction of the sleeve will automat- , 
ically retract slips 33 from their engagement with 
the casing. The continued upward movement of 
the sealing stem is then employed in the conven— 
tional manner to effect retraction of slips 25 and 
permit the entire packer to be withdrawn from 
the Well. 

Figs. '7 to 11, inclusive, illustrate another em 
bodiment of a hold-down slip assembly in ac 
cordance with this invention. In this embodi 
ment, the hold-down slip assembly is ‘arranged 
as a unit separate from the main sealing as 
sembly of the packer but is operable, as in the 
previous described embodiment, for setting and 
release by the same operations employed in set 
ting and releasing the main packer structure. 
In this embodiment a tubular metallic sleeve 

42a is internally threaded at its lower end for 
connection to threads 2'! of collar 13 in place of 
seat ring 28 of the previously-described embodi 
ment. Sleeve 42a is counter-bored from its 
upper end to provide a ?rst internal shoulder 43 
adjacent its upper end which tapers downward 
ly and inwardly and a second flat shoulder 44 
adjacent its lower end, the internal diameter of 
shoulder 44 being somewhat smaller than that 
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‘ternal diameter 

6. 
Lofshoulder '43 ‘and substantially equal to the :in 

of collar l3. The ‘wall oi‘ sleeve 
42a ‘is ‘provided with a plurality of angularly 
spaced apertures 45 of generally rectangular 
shape which are positioned between shoulders 43 
‘and 44. A tubular resilient sleeve 46 is inserted 
in the bore of sleeve 42a and has a smooth vin 
ternal bore of substantially the same diameter 
as ‘that of shoulder 44 and collar l3 so as to be 
substantially ‘flush therewith. The exterior sur 
face of sleeve 46 is shaped to complement the 
shape of the inner wall of sleeve 4211, as illus 
trated ‘in ‘Fig. '7, so that it will ?t snugly in the 
bore of sleeve I2 with its lower end resting on 
shoulder 44. The length of sleeve 46 is some 
what less than that of the bore of sleeve 42a 
above shoulder '44 so that its upper end termi 
nates somewhat below the upper edge of sleeve 
42a. An annular seat ring 41 is slidably ‘inserted 
in the upper end of sleeve 42a in compressive tre~ 
lationship with the upper end of resilient sleeve 
46, forming a packing gland for the upper end 
of sleeve 42a. The bore of seat ring 41 is made 
substantially ?ush with that of resilient sleeve 46. 
A plurality of slip elements 48, having teeth or 
wickers 49 on their outer faces are installed in 
the several apertures 45. Slip elements are of the 
same general con?guration as apertures 45 and 
of ‘slightly smaller dimensions so that they are 
‘freely movable radially in apertures 45. In 
transverse section, slip elements 48 are arcuate 
in order to ?t snugly against the outer surface 
of resilient sleeve 46 and will normally be ce 
mented to the latter. A pair of guideways 56 
are cut in the opposite ends of each of the slip 
elements 46 ‘and extend from the front faces 
thereof to ya point just short of ‘the rear faces 
thereof to ‘thereby form oppositely extending lugs 
5i on the upper and lower ends of the slip ele 
ments. Threaded studs .52 are screwed into the 
outer wall of sleeve 42 just above and below the 
ends of the slip elements, so that the heads 53 
of vthe studs will extend into guideways 5i] and 
form abutments cooperating with lugs 51 to limit 
the outward movement of slip elements 48 in 
apertures 45. 
As will be seen from Figs. '7 and 8, when the 

sealing stem is manipulated in the conventional 
manner to ‘set the packer structure, valve 40 will 
engage seat ring 41 and will apply the weight of 
the operating pipe to the upper end of resilient 
sleeve 46. ‘The pressure vwill be transmitted 
through the latter to set the .main slips 25 (Figs. 
1 and 2) and compress sealing sleeve l2 in the 
usual manner to form the desired seal between 
the well casing C and mandrel 39. At the same 
time, resilient sleeve 46 will ‘be compressed, and 
‘being ‘con?ned ‘against inward expansion by 
mandrel 39 and against longitudinal expansion 
by shoulder 44. sleeve 46 can only expand radial 
ly outwardly through apertures .45. This expan 
sion will force slip elements 48 outwardly into 
tight wall gripping engagement with casing C. 
When slip elements 48 have been thus engaged 
with the casing, an upwardly directed pressure 
against the bottom of the packer structure will be 
opposed by the weight of the operating string on 
resilient sleeve 46 and will only serve to increase 
the compression on the latter with the result that 
slip elements 48 will be forced even more tightly 
against casing C and thereby e?ectively resist 
any tendency of the packer structure to be forced 
upwardly in the casing. In this embodiment the 
lower end of sealing sleeve 12 may be provided 
with garter spring ;22, as in the previously 
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described embodiment, to perform the functions 
previously described. Release or” the hold-down 
slips and the main packer structure will be ef 
fected by the same conventional operations pre 
viously described. 

It will be understood that various alterations 
and changes may be made in the details of the 
exemplary structures herein described without 
departing from the scope of the appended claims 
but within the spirit of this invention. 
What we claim and desire to secure by Let 

ters Patent is: 
1. In. well packers, a supporting base adapted 

to anchored to the wall 02 a well casing against 
downward movement therein, a hold-down slip 
assembly mounted on said base, comprising, a 
resilient sleeve member supported at its lower 
end by said base and radially expandible by axial 
compression thereof‘ against said base, a com 
pression. member - slidable through the 
bore of sleeve member, laterally extending 
external abutment means mounted on said com 
pression member and movable therewith into 
axial engagement with the upper end of said 
sleeve member, to axially compress and radially 
expand saic sleeve member, and a plurality of 
toothed. slip elements circumferentially arranged 
on and secured to the periphery of said sleeve 
member movable into and out of gripping en 
gagement with said well casing coincident with 
the radial expansion and contraction of said 
sleeve member. 

2. In well packers, a supporting base adapted 
to be anchored to the wall oi a well casing against 
downward movement therein, a hold-down slip 
assembly mounted on said base, comprising, a 
resilient sleeve member supported at its lower 
end by said base and radially expandible by axial 
compression thereof against said base into seal 
ing engagement with said well casing, a com 
pression member axially slida'ole through the 
bore of said sleeve member, laterally extending 
external abutment means mounted on said com 
pression member and movable therewith into 
axial engagement with the upper end of said 
sleeve member, to axially compress and radially 
expand said sleeve member, and a segmental 
metallic casing-gripping element circurnier~ 
cntially disposed on and secured to the periphery 
of said sleeve member, said element being radial 
ly expandible and contractible into and out of 
gripping engagement with said casing coincident 
with the corresponding movements of said sleeve 
member. 

3. in well packers, a supporting base adapted 
to be anchored to the wall or“ a well casing against 
downward movement therein, a hold-down slip 
ass nibly mounted on said base, comprising, a 
resilient sleeve member supported at its lower 
end by said base and radially expandible by 
axial compression thereof against said base into 
scaling engagement with said well casing, com 
pression means axially engageable with the up— 
per end of sleeve member, to axially com 
press and radially expand said sleeve member, 
a segmental metallic casing-gripping element 
circumferentially disposed on and secured to the 
periphery of said sleeve member, said element 
being radially expandible and contractible into 
and out of gripping engagement with said cas 
ing coincident with the corresponding move 
ments of said sleeve member, and a resilient 
radially expandible ring-shaped metallic re 
taining element circumferentially embedded in 
the lower end of said sleeve member. 
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4. In well packers including a supporting base 

adapted to be anchored in a well casing against 
downward movement therein, a hold-down slip 
assembly, comprising, a resilient sleeve member 
supported by said base and radially expandible 
by axial compression thereof against said base in 
to scaling engagement with said well casing, a 
metallic collar mounted on the upper end of said 
sleeve member and axially movable therewith, 
and a segmental metallic casing-gripping ele 
ment circumferentially arranged on the periph 
ery of said sleeve member having radially hinged 
connection to said collar, said element being 
radially expandible and contractible into and 
out of gripping engagement with said casing 00 
incident with the corresponding movements of 
said sleeve member. 

5. In well packers including a supporting base 
adapted to be anchored in a well casing against 
downward movement therein, a hold-down slip 
assembly, comprising, a resilient sleeve member 
supported by said base and radially expandible 
by axial compression thereoiF against said base 
into sealing engagement with said well casing, a 
metallic collar mounted on the upper end of said 
sleeve member and axially movable therewith, a 
segmental metallic casing-gripping element cir 
cumierentially arranged on the periphery of said 
sleeve member having radially hinged connec 
tions to said collar, said element being radially 
expandible and contractible into and. out of 
gripping engagement with said casing coincident 
with the corresponding movements of said sleeve 
member, and a resilient radially expandible ring 
shaped metallic retaining element circumfer 
entially embedded in the lower end of said sleeve 
member. 

6. A hold-down slip assembly for well packers, 
comprising, a generally tubular resilient sleeve 
member radially expandible by axial compres 
sion thereof, a metallic collar carried by the up 
per end of said sleeve member and axial mov 
able therewith, and a plurality of metallic cas 
ing gripping elements circumferentially disposed 
on the periphery of said sleeve member having 
radially hinged connection to said collar, said 
elements being radially expandible and contrac 
tible coincident with the corresponding move 
ments of said sleeve member. 

7. A hold-down slip assembly for well packers, 
comprising, a generally tubular resilient sleeve 
member radially expandible by axial compres 
sion thereof, a metallic collar carried by the up 
per end of said sleeve member and axially mov 
able therewith, a plurality of metallic casing 
gripping elements circumferentially disposed on‘ 
the periphery of said sleeve member having 
radially hinged connection to said collar, said 
elements being radially expandible and contrac 
tible coincident with the corresponding move 
ments of said sleeve member, and a resilient 
radially expandible ring-shaped metallic re 
taining element circuinferentially embedded in 
the lower end of said sleeve member. 

8. A hold-down slip assembly for well packers, 
comprising, a generally tubular resilient sleeve 
member radially expandible by axial compres 
sion thereof, upper and lower metallic collars 
carried by the opposite ends of said sleeve mem 
ber, the upper one of said collar members being 
axially movable with said sleeve member, a plu 
rality of metallic casing-gripping elements cir 
cumferentially disposed on the periphery of said 
sleeve member having radially hinged connec 
tion to the upper one of said collars, an annular 
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?ange on the exterior of the lower one of said 
collars forming a base for the lower end of said 
sleeve member, and a resilient radially expand 
ible ring-shaped metallic retaining element cir 
cumferentially embedded in the lower end of 
said sleeve member contiguous to said ?ange, 
said casing gripping elements and said reinforc 
ing element being radially expandible and con 
tractible coincident with the 
movements of said sleeve member. 

CICERO 0. BROWN. 
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