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«-~This invention relates to well drilling tools em-
ployed in the rotary system of drilling and par-
ticularly to drill collar stabilizers. ’

The drilling string, conventionally” employed

in rotary drilling, -consists of-a bit head; the di-
ameter of-which determines the diairieter of the
hole to-be-drilled; and- is normally provided with
@ -short stem of slightly- smaller diameter than
the over-all-diameter of the- cutters themselves;
a string of hollow drill pipe connected to the bit
and stem and generally of much smaller diam-
eter than the bit ang- stem; and made up of pipe
‘sections -joined ‘together ‘by threaded couplings,
commonly -called tool joints, the outsidée diam-
eters-of which-are somewhat larger than that of
the -drill pipe, but also:of substantially lesser di-
ameter than the bit and bit-stem: and the usual
Kelly-joint-and swivel attached to the upper end
of the string, the kelly passing through the ro-
tary table and being rotated thereby in order to
rotate the drilling string and bit.- Such drilling
strings are extremely flexible and elastic, par-

ticularly -when they: have attained considerable

length due to deepening of the well. Dije to this
flexibility and elasticity, it-is generally nécessary
to-add weight to the bit in order to keep the bit
in contact with the earth formation to enakle

it to drill-ahead as-it-is rotated from the top of -

the. well:~ To. increase-the weight-of the’ bit, a
section of pirpe, commonly termed -a-drill collat,
is.normally interposed: between- the upper-and
of-the bit-stem and-:the first section of the drill

pipe. . Such drill collars are generally of the sameé -

outside- diameter-as- the bit stem and may vary
inlength very considerably;- depending primarily
upon the depth of the well at a particular time:
These-drill collars may -comprise a ‘single section

of pive or several-sections. depending upon the -

length desired. For the burroses of this descrip-
tion. the bit, bit stem and drill collars, together,

_ are soimetimes herein referred to as the bit sec-
tion. .. '

" Although the employment of drill collars helps -

to. stabilize the action of the drill bit; neverthe-
less, because its diameter must normally be less
than the over-all diameter of the bit and of the
hole bsing drilled thereby, a substantial degree

of clearance necessarily results between the out« : =

side of the drill collar and the wall of the well,
with'the result that some degree of-eccentricity
or. gyration of the upper end- particularly of the
drill collar occurs during drilling ang-frequently

results in-the-drilling of crooked holes;and cavi-- I

tation in the sides of the bore hole where the
upper end of the drill collar strikeg the wall
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under the eccentric or gyratory action mentioned.
A further difficulty "which frequently oceurs,
particularly in drilling deep wells with rotary
drill* strings of the type described, .arises from
the combihation of the g¥ratory action of the bit
section, the varying hardness of the formations
beéing drilled, the flexibility and elasticity.of the
drill’ string, the rotation thereof, and improper
application of the weight on the bit. . This com-
bination of conditions frequeritly. causes the.bit

-to ‘changé direction -and. depart from. the.true
‘vertical. "Often this diversion in direction is con-

tinuous and the well bore will be drilled at.a sub-
stantial angle to the verticdl such that, when this
condition is discovered, the drill string must be
withdrawn to the point of departure of the orig-
inal bore hole from ‘the vertical and by the. use
of ~suitable wéll known drilling tools, the well
must be redrilled to straighten out’'the hole. .On
the other hand, the deviation from the vertical
may be enly temporary and the bit may, either
by control.of the drilling opérations or of its own
accord, return to the original vertical. direction
after & relatively.short léngth of -hole has been
drilled. . The common result of such: 3 temporary
deviation is a lateral bend in the hore hole to
which the flexible drill string will ‘genierally. ac-

+ commodate itself without undué gifficulty. How-

ever; due to the flexibility and ‘elasticity of the
drilt string, the section of the drill string passing
around siich a curved: portion of the hole, since
it is normally under a substantial degree of ten-
sion, will engage inh a whipping action laterally
relative to the vertical axis of the bore hole-and
this action will cause the section of the drill pipe
and any tool joint thereon at this point to cut a
vertical slot in the side of the formation along
the curved portion of the bore hole until it at-
tains a lateral depth at which the drill string
may assume its substantially true vertical posi-
tion throughout this section of. the bore hole.
The diameter of such a slot is normally approxi-
mately that of the diameter of any tool joints on
the section of the drill Dbipe which engages in
this cutting action, and generally tapers . out-
wardly towards its opposite ends where it merges
with the straight sections of the hore hole. The
slot thus-cut is commonly called in the industry
a “key seat” and is a Very common ‘occurrence,
particularly in the drilling of deep Wwells, and its
bresence is' normally. not. apparent to the driller
until he gttempts ‘to withdraw the. qrill. string
from the well. = - - o

When a drill string has cut such a key seat
along a bore hole, it will he seen that its small-
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est diameter, being little greater than that of
the tool joint, will be substantially less than that
of the drill collar and bit. Therefore, when it
becomes necessary to withdraw the drill string
from the well for any reason, such as for the
replacement of the bit, the larger diameter drill
collar will not be able to pass through the key
seat and since withdrawal of the drill string from
“the well is normally done at relatively high speed,
the string may thus tecome stuck in the key seat
and cause the attendant difficulties resulting
from such an accident. It is possible, however,

10

that the presence of such a key seat may become

known to the driller through the actions of the
drill and by carefully withdrawing the drill
string, while rotating it, it may be possible to
work the drill string around through the curved
portion of the drill hole and avoid sticking the
drill string in the manner described. However,
this is a relatively fortuitous circumstance, since
the more common situation is that the presence
of a key seat is not initially discovered until the
drill collar has become stuck.

Whenever the bit section becomes stuck in a
key seat or for other reasons, various expedients
may be employed in an effort fo release them.
For example, a quantity of oil may be pumped
down the drill string and up around the outside
of the bit section in an effort to provide a de-
gree of lubrication which will effect its release.
These expedients generally take time to effec-
tuate, even if they prove successful. During
such time mud circeulation is generally contin-
ued in order to prevent settling of cuttings and
sloughing of the material lining the bore hole
which would otherwise aggravate the difficulty.
However, rotation of the drill during this period
cannot generally be continued due to the danger
of twist-offs and the inability to rotate the drill
string may aggravate the conditions causing
sticking despite the continuation of mud circu-
lation.

Once it becomes evident that the bit section
cannot be released by way of the conventional
expedients, it then becomes necessary to break
the drill stem, preferably at a poinf as close as
possible to the point at which the drill is stuck,
so that the greatest possible length of drill string
may be withdrawn from the well, leaving a min~
imum amount of equipment to be recovered by
conventional fishing operations. This breaking
of the drill string may be accomplished by re-
versing the direction of rotation of the rotary
table to unscrew the grill stem or by shooting
off the drill stem with explosives placed as near
as possible to the point of sticking. However,
although some degree of control may be exer-
cised as to the point at which the drill string
will unscrew or the shot may be placed, the re-
sults are uncertain, at best, particularly since
such operations are generally a matter of last
resort after all other expedients designed to re-
lease the drill have been fried without success.
During the time required to exhaust all other
expedients, the bore hole above the original point
of sticking may be damaged or otherwise so af-
fected that it may no longer be possible to get
close to the sticking point with the final break-
ing operations and much greater portions of the
drill string must then be left in the hole for re-
moval by fishing or other operations conven-
tionally employed to clear the bore hcle.

Tt is a principal object of this invention, there-
fore, to provide a tool for rotary drilling which
will obviate or eliminate one or more of the dif-
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ficulties, such as those described above, which
are commonly encountered in rotary drilling.

Other important objects of this invention are
to provide a tool for stabilizing the drill collar
to reduce the eccentric or gyratory motion there-
of to a minimum; to aid in releasing the drill
string when it has become stuck in a key seat
or other obstruction in the bore hole; and in
cases where permanent sticking of the bit sec-
tion has occured, to effect a break in the drill
string $o as to recover the maximum length of
the drill string leaving a relatively minor por-
tion to be recovered by subsequent fishing op-
erations.

Other objects of this invention are to pro-
vide a rotary drilling tool which is adapted to
be inserted in the drilling string adjacent a
drill collar and which is provided with a longi-
tudinally slidable and rotatable section which
functions as a stabilizer for the drill collar while,
at the same time, permitting a degree of longi-
tudinal and rotational movement of the drill
string relative thereto; and which is provided
with a clutch mechanism by means of which
a controlled breaking of the drill string may be
effected if desired.

Other and more specific objects of this in-
vention will be apparent from the following de-
tailed description when read in conjunction with
the accompanying drawings which illustrate
useful embodiments in accordance with this in-
vention.

In the drawings:

Fig. 1 is g partly diagrammatic view of a por-
tion of a bore hole illustrating the position and
form of a key seat in such a bore hole and show-
ing the position of the dgrill string, including a
tocl in accordance with this invention, in posi-
tion in the bore hole;

Fig. 2 is a cross-section taken along line 2—2
of Fig. 1;

Fig. 3 is an elevational view, partly in sec-
tion, of a tool in accordance with one embodi-
ment of this invention;

Fig. 4 is a cross-section taken along the line
4—4 of Fig. 3;

Fig. 5 is a view of a portion of the tool in ac-
cordance with another embodiment of this in-
vention.

Fig. 6 is a view of a portion of the tool in
accordance with still another embodiment of
this invention.

Referring to the drawings and to Figs. 3 and
4 in particular, which illustrate one useful em-
bodiment in accordance with this invention, the
device consists of a generally tubular body mem-
ber 8 having a bore {1 and provided with an
internally threaded box {2, adapted for connec-
tion to the threaded pin i3 of a tool joint 14,
which is a part of a conventional drill stem (5
(Fig. 1), the bore I of the device being in gen-
eral alignment with the bore of the tool joint
and its connected drill stem. The diamefer of
body 10 is preferably made equal to or slightly
greater than that of tool joint 14, the upper
end of body if being tapered at 18a to the di-
ameter of the tool joint. Beginning at a point
spaced from the upper end of body I8, the ex-
terior of the body is reduced in diameter
throughout the remainder of its length, form-
ing a shoulder 1§ at an intermediate point along
body {8. The portion of reduced diameter of
the hody, termed the mandrel, is designated by
the numeral 17, and at its lower end is pro-
vided with a tapered threaded pin 18 for at-
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tachment ‘thereto-of' @ ‘tubular sub: 19-having:a
complementary threaded box 28 for reception-of
pin 18. “The lower end of sub 19 is provided with
a ‘threaded-pin 21, which is adapted for connee-
tion into a box 22 of a conventional drill:collar
23. “The outside diameter of sub {9'is  generally
madde the same as: that of drill collar: 23:-and
bothare' therefore;, substantially: larger :in-di-
ameter ‘than tool joint 14 and body 10. Slid-
ably mounted on mandrel 171 is a generally cy-
lindrical - sleeve, termed a ‘stabilizer ' 24, -con-
structed' of® Duprene, rubber, or-other resilient
‘plastic* material ‘which -is: preferably - resistant
to ‘the action-of oil and other well' fluids. :Sta-
bilizer 24 -is preferably -molded- about: a “metal
reinforcing sleeve' 25, which forms z -core for the
stabilizer,  and-is' provided--with a- plurality: of
perforations 26 for assistance in’anchoring the
plastic material thereto. Reinforcing: sleeve’ 25
is- provided at its upper and lower ends; -which
extend beyond ‘the' ends of the body-of plastic
material attached- thereto, with outwardly ex-
tending generally “annular flanges’ 27 and 28,
respectively, the outer diameters  of which are
substantially equal to that-of sub (9. ‘With this
reinforcing-arrangement, stabilizer- 24 becomes a
relatively rigid member so far as resistance to
Jongitudinal pressure is concernéd. The- exte-
tior-surface of stabilizer 24 is preferably formed
in molding to: provide-a series- of ‘uniformly
spaced longitudinal-ribs~29 thereon:which ex-
tend radially outwardly from the periphery  of
the stabilizer. "The radial length- of ribs: 29 s
preferably such that the diameter of g circle en-
compassing the outer-edges thereof which- will
be greater than that of ‘the:drill collar and sub
19, and which will be almost equal to ‘the- di-
ameter of the bore hcle, so that the ‘stabilizer
will offer no appreciable resistance to the -move-
‘ment-of the drill string in the bore hole under
ordinary conditions. The upper and lower ends
of these ribs are preferably tapered forming gen-
erally conical surfaces- 30 and" 3{-about the up-
per and lower ends of the stabilizer. The lower
edge of flange 28:is provided- with a-ecircularly
arranged set of teeth- 32;- which-are adapted for
engagemeht with complementary teeth:33, ar-
ranged on the upper edge of sub' 19. The teeth
are so formed, that when these: elements :are
in contact, the teeth will become- engaged only
when sub 19 and the drill stem, to which it- is
attached, are rotated in the counter-clockwise
‘direction, that'is counter to- the: direction- of
rotation for -nermal drilling. "The - over-all
length of stabilizer 24,
‘flange 27, is made less than the length of ‘man-
"drel 17 between shoulder 16 and the upper édges
of teeth-33 of the sub, whereby a degree of longi-
tudinal movement of stabilizer’ 24 on: mandrel
{7 may occur.

stabilizer 24-and the outer surface of mardrel
{7 to provide free relative rotational and longi-
tudinal -movement bhetween these -members.
“Shoulder: 6. and the upper edge of sitb 19 form
“stop: means to limit the longitudinal movement
‘of: stabilizer 24. relative to. the drill’ string.

The device of this invention is-employed: in
rotary drilling’ in-the’ following manner:

The tool of this invention is inserted -in- a
-drill* stringbetween the lower end-of  drill stem
15:.and the upper end of drill’ collar 23+ the lat-
ter-having a conventional:bit 34 attached to ‘the
lower end thereof. .As.drilling proeceeds, cuttlng
.the: bore hole: 35~ with: o diameter: substantlany

including teeth 32:and

A suitable ' degree of clearance:
is: also’ provided: between-the inner -suiface of .
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-of flange-21.
‘on’ the"bit section, particularly since it is' rela-

the'same as that of the cutting-edges of the bit,
the tool will'move: downwaidly ‘through the bore
hole following ‘the bit. - Stabilizer 24 will act to
stabilize ‘the:bit section; since the ribs 29 there-
on-will- bridge ‘the- annular space between' the
wall'of the bore hole‘and the outside of the: drill
collar-and’ form' a:type -of ‘sleeve bearing for
the - upper end -of . the :drill> eollar- which -will;
therefore, réduce-the tendency ofthe upper enid
of ‘the drill.collar to engage:in any -eccentric-or
gyratory --movement. - When made  of - resilient
material; as'described, stabilizer 24 will also ab-
sorb- the shock of any such movement againist
thewall.of ‘the:well bore; the ribbed configura-
tion affording a degree of resilient flexing un-
der- such' movement,=and’ this- will' further - aid )
in-preventing’ the ‘drill-collar from digging into
the-wall -of the wéll bore. to: cause ecavitation
or=sloughing- of ‘the wall material inte the well.
The "grooves: between: ribs: 29° will serve -as ‘pas-
sageways’ to-allow the drilling fluid, -normally
employed in rotary drilling;, to -flow: past sta-
‘bilizer: 28 'in° its “passage from the bit otitlets
back® to: the-top- of -the -well:‘through: the- an-
nular-space-between the drill-stem and the wall
-0f the" bore: hole. ' The velocity: o6f' flow ‘bf the
drilling fluid past ‘the:stabilizer :will -hormally
forece itupwardly toward- ‘shoulder 46 -on: body
18 and thereby maintain clearance betweeti teeth
32- and>33. “No-difficulty: will" result, however,
everrif the testh ‘are in:contact; so long: as the

-drill-string:-is*-being rotated in” the normal: or

clockwise direction. In ‘this event; the testh’ 33
Ko)s3 sub 19 will-merely ¥oll under and: past teeth
32. "Inter-locking: -6f the teeth: will be: effécted
‘in-the: manner-described: hereinafter.

“Should ‘the “bit- section-become  stuck ‘in- the
bore-hole; as may-often oceur; so that it cannot

be Wzthdrawn from' the ‘well without placing un-
-due-strain’ on the "drill' string, the slidable ar~

Tangement of stabilizer 24 on mandrel 17may be

“utilized to employ ‘the tool as a set'of jarsto free
‘the’ bit*section: -This' may- be-accomplished by

applying-an -upward: pull- on' the drill’ stem"- by

45 ‘means -of - the conventional - draw -works - (hot

shown) , " at* the'top 'of the well' until the drill
stem;” because -of its natirral- -elasticity; is in-in-
cereasédtension. Then the' drill string'is-quickly
released and then caught after a short: mterval

‘Thiese actions will transmit an: energy wave-down

the' drill ‘stem* and: produce ' a sharp impact be-
tween ‘shoulder 16:of body 10-and the upper-edge
This-will' produce a- jarring -éffect

tively elose:to thé pointi of: ‘impact and will-loosen
the bit section. This jarring action may be re-

-peated: as-often: as necessary to free the bit.

When conditions-in ‘the bore hole becoma-stuch

‘as*will' normally cause: the bit to become stuck,
‘whether it-be an unusual degree of settling of cut-
Yings; sloughing of material from the wall of the
~boré hele; the presence of key seats-or other ob-
“structiornis; stabilizer 24/ since it-i§ the portion-of
“the drilkstring; Gther than the bit itself; having

the largest diameter, will normally -hecome stuck

first- in-any obstruetion ‘whichwould not: pass

‘the bit seetion,; and this will oceur: generally be-
fore the bit:section itself hecomes stuck too tightly

‘to resporid to:rotation-of the drill’ stem. Rota-

tion of the bit section may, therefore,’ be' con-

“tinued by means: 6f this tool ‘while: operatmns are
~eonductéd to free the drill string; as by eﬁectmg

the jarring action deseribed above.
When:4: key -seat -forms:the prineipal obstrue=

tion:to: the removal of the: drill string, stabilizer
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24 will be the portion which will first become
stuck therein as the drilling string is drawn up-
wardly therethrough. When this oceurs, the tools
may- often be jarred loose in the manner pre-
viously described and the presence of a key seat
being thus disclosed, it then becomes possible for
the driller, by carefully controlling the rate of
withdrawal of the drill string and by continuing
its rotation, to work the string around the key
seat through the bore hole proper and thus with-
draw the tools. Here again the presence of the
stabilizer 24 in the drill string, which permits
the driller to maintain relatively free rotation of
the string, is of great assistance in these removal
operations.

In a case, however, where stabilizer 24 becomes
so stuck in the bore hole that the tools cannot
be released by any of the previously mentioned
expedients and it then becomes necessary to break
the drill string, the tool in accordance with this
invention may be employed to effect the break
in the following manner:

An upward pull will be applied through the
draw works to the upper end of the drill string
which will draw the lower end thereof, compris-
ing mandrel {7, sub {8, drill collar 23 and bit
34, upwardly through stabilizer 24 until teeth 33
on sub 19 engage teeth 32 on the lower end of
stabilizer 24. The rotary table is then rotated

in the counter-clockwise direction to similarly ro- :

tate the drill string. This will lock the engaging
teeth together and produce a clutching action of
stabilizer 24 on the lower end of the drill string,
so that upon continuation of the counter-rotation
of the drilling string, the string can be readily
backed-off or unscrewed from the portion which
is thus being held stationary. By suitable control
of the tension applied to the upper end of the
drill string, in a manner well understood in the

drilling art, the drill stem can generally be caused ¢

to back-off at a point very close to the portion
thus held stationary, with the result that maxi-
mum lengths of the drill string can thus be readily
recovered without serious damage, generally leav-
ing only the stabilizing tool and bit section to be
removed by the subsequent fishing or other well
known operation employed to clear the hole.

Such fishing operations will also be substan-
tially aided by the form of the stabilizer 24.
Where the latter is constructed of relatively soft
plastic material, whether or not the rib-type con-
figuration is employed, it becomes relatively easy,
when a conventional reaming cutter is run into
the well, to ream off the relatively soft mate-
rial composing the stabilizer t6 the point where
conventional hollow fishing tools may easily pass
over the outside of the remainder of stabilizer 24
to reach and grasp the drill collar.

Instead of constructing stabilizer 24 of resilient
or plastic material, as described, stabilizer 24 may
be constructed of steel or other metal having
ribbed configuration similar to that described. In

-this case, the stabilizer will retain the stabilizing
characteristics previously described and may
have a further advantage in that the ribs may
serve as milling teeth which may be employed
during the application of the described jarring
action to eut away many of the types of obstruc-
tions which would normally prevent the removal
of the drill string.

- Fig. 5 illustrates another form of stabilizer
-which may be successfully employed with the tool
of this invention in place of stabilizer 24. In
this embodiment a stabilizer 38, which may be

-constructed of- resilient or plastic materials. of
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the type previously described or of steel or other
metals, as may be desired, is slidably mounted
on mandrel I17. Instead of an external ribbed
configuration, as in the previously described em-
bodiment, stabilizer 38 is provided with a smooth
exterior and a plurality of circumferentially
spaced longitudinal passageways 39, which extend
through the body of the material between the
inner and outer surfaces thereof for passage of
drilling fluid therethrough. Since mueh of the
material forming the body of stabilizer 38 will be
removed in providing passageways 38, this em-
bodiment, even when constructed of metal, can
be ground or reamed off when necessary with-
out undue difficulty. In substantially all .other
respects, this embodiment will function just as
that previously deseribed and will retain the ad-
vantageous features thereof.

Fig. 6 illustrates still another embodiment in
accordance with this invention in which flange
28 and the upper end of sub {9 are provided with
teeth elements 40 and 41, respectively, which are
of substantially square shape or of other suitable
configuration such that, when brought into inter-
engagement by an upward pull on the drill string,
clutching engagement of stabilizer 24 with the
drill string will be effected, irrespective of the
direction of rotation of the drill string. Such an
embodiment is particularly useful in connection
with the milling operation described above. In
this operation by clutching the parts together
while rotating slowly in the normal or clockwise
direction, a rotational component may be im-
parted to the reciprocatory movement of stabilizer
24 which will aid the milling operation. This
embodiment may also be employed for the un-
screwing or backing-off operation previously de-
seribed, when necessary or desirable, by rotating
the drilling string in the counter-clockwise or
anti-normal direction while the teeth are held in
infer-engagement by an upward pull applied to
the drill string.

It will be understood that the dimensions of the
parts of the device in accordance with this in-
vention may be varied depending primarily on the
size of the drill bit and drill collars employed.
The degree of  longitudinal movement of the
stabilizer on mandrel 17 is likewise variable but,
in general, only a few inches of such movement
is all that is necessary. Merely by way of illus-
tration, in the case of a 12-inch stabilizer, the
degree of longitudinal movement may be aboub
eighteen to twenty-four inches to enable the de-
vice to successfully accomplish its several func-
tions.

It will be understood that while the device in
accordance with this invention is preferably em-
ployed by inserting it in a drill string immediately
adjacent the upper end of the bit section, it may
be employed successfully by inserting it between
sections of a drill collar, and in some cases may
be spaced above the end of the uppermost drill
collar.

Various alterations and changes may be made
in the details of the device in accordance with
this invention within the spirit of this invention
and without departing from the scope of the
appended claims.

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

1. A drill collar stabilizer comprising, a tubular
body member adapted o be inserted in a drill
string adjacent a drill collar, said body member
having a portion of reduced diameter intermedi-

-ate its ends-to form an upper stop member on said
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body member, a tubular sub connected to the
lower end of said body forming a lower stop mem-
ber, a tubular sleeve member rotatably mounted
on said portion of reduced diameter and slidable
thereon between said stop members, cooperating
clutch means arranged between the lower end of
said sleeve member and the lower one of said stop
members engageable only upon upward movement
of said tubular body relative to said sleeve mem-
ber to effect clutching engagement thereof, a
plurality of angularly spaced vertically extending
ribs on the exterior of said sleeve member, the
external diameter of said sleeve member includ-
ing said ribs being greater than that of said drill
collar, said tubular sleeve member including said
ribs comprising a generally tubular body con-
structed of resilient rubber-like material mounted
upon a tubular metallic core, the ends of which
extend beyond the ends of said body of resilient
material, laterally extending flanges on the op-
bosite ends of said core, the upper one of said
flanges cooperating with the upper one of said
stop members for effecting jarring impacts there-
between, and the lower one of said flanges carry-
ing one of said clutch members.

2. A rotary drill stabilizer comprising, a tubu-
lar body insertible in a drill string, a first stop
member mounted at an intermediate point on
said body, an enlargement forming a second stop
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member connected to said body below said first
stop member, a tubular sleeve member rotatably
and slidably mounted on said body between said
stop members, said sleeve member comprising a
tubular metallic core, laterally extending flanges
on the opposite ends of said core, a generally
tubular member constructed of resilient rubber-
like material mounted on said core between said
flanges and having a plurality of angularly spaced
longitudinal ribs projecting radially from the ex-
terior surface thereof, and cooperating clutch ele-
ments mounted on the lower one of said flanges
and the adjacent stop member engageable upon
upward movement of said tubular body relative
to said sleeve member.
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