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1
ThlS mventlon relates to well devices, and
more partlcularly to well packer apparatus em-

ployed in the performance of bridging, cement- -

ing, acidizing, festing, and similar functlons in
well bores.

It is sometimes essentlal or desirable to per-
mit fluid flow through the central passage of a
well packer, or like device, and then close this
passage against downward flow of fluent sub-
stances. Closing of the passage may be accom-
plished by allowing gravitation of a bridging ball
or other element through the fluid in the tubular
string to which the packer is secured and into
engagement with a companion seat in the packer.
Such mode of closing the passage entails the
consumption of variable time that must elapse
during dropping of the bridging element through
the well tubing, especially through tubing filled
with heavy drilling mud or other- viscous fluid.
In some instances, the bouncing of the ball along
the inner wall of the tubing during its downward
travel nicks or mars its surface to.the point
where it will fail to make a fluid tight seal with
its companion packer seat.

It is, accordingly, an object of the present in-
vention to provide an improved apparatus for
insuring prompt seating of the bridging element
in the packer, by obviating the need for the ele-
ment to travel through the length of the tubing
string to which the packer apparatus is attached.

A further object of the invention is to provide
a bridging apparatus that may be secured to a
well packer for the purpose of subsequently re-
leasing a refained bridging element for engage-
ment with the packer to.close its central pas-
sage, the entire bridging apparatus, with the ex-
ceptlon of the bridging element, being subse-
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quently disconnectible from the well packer and

bodily removable with the tubing string to the
top of the well bore, leaving a minimum of ma-

terial in the well for later removal by a-drilling.

or other operation.

-Yet a further object of the invention is to pro-
vide a bridging device attachable to a well
packer which permits the use of a relatively large
bridging element in plugging off the central pas-
sage through the well packer. )

This invention has other objects which will
become apparent from a consideration of the
embodiment shown in the drawings accompany-
ing and forming a part of the present specifica-
tion. This form will now be described in detail
to.illustrate the general principles of the inven-
tion, but it is to be understood that such detailed
description is not to be taken in a limited sense,
since the scope of the invention is best defined
by the claims appended hereto.

Referring to the drawings:

Figure 1 is a longitudinal section through the

_device -of the present invention, with the parts
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2 .
in the positions they assume when the device is
run in a well casing;

Figure 2 is a view similar to Figure 1, show-
ing the device anchored in packed off condition
in a well casing and with the running-in string
in a partially elevated position to release an ini-
tially retained bridging element.

Figure-3 is an enlarged longitudinal section
through the bridging element retaining and re-
leasing mechanism of. the apparatus, with the
parts holding the bridging element in restramed
position; and

Figure 4 is a cross-section taken along the line
4—4 in Figure 3.

The well packer A. and brldgmg device B illus-
trated in the drawings are usually lowered with-
in a string of casing C on the lower end of a
suitable tubular strlng ‘D, such as tubing or drill
pipe, to the desired pomt at which the packer is
to be -anchored to the casing in packed off con-
dition. The well packer may be of any suitable
construction, the one shown being of the type
specifically described in United States Letters
Patent No. 2,121,051,

- Essentially, the packer A consists of a tubular
body 10, to which the lower end of the bridging
device B is secured. The body has an inflatable
packing sleeve 11 surrounding it, whose upper
and lower ends are suitably secured, respectively,
to upper and lower conical expanders 12, 13 at-
tached to.the body originally by one or more
shear serews 14, 15. The outer surface of the
upper expander 12 tapers upwardly and inwardly
and is engaged by correspondingly tapered upper
segmental slips 16, secured to it originally in
retracted position by shear screws 17. Similarly,
the outer surface of the lower expander 13 is ta-
pered inwardly in a downward direction and en-
gages correspondingly -tapered lower segmental
slips -18, secured fo’it originally in retracted po-
sition by shear screws 19. The upper end of the
body {0 carries an abutment ring 20 engageable
by the upper end of the upper segmental slips 18,
and the lower end of the body is provided with a
lower abutment 21 for engagement with.the low-
er end of the lower segmental slips 8.

A valve housing and ghide 22 is secured to the
lower end of the body and has a back-pressure
ball valve 23, preferably. buoyant in. cement
slurry, originally prevented from -engaging its
companion valve seat 24 on:the body by a re-
tainer arm 25 which. holds the ball agamst the
housing to one side of. the central passage 26
through the body. The arm. extends upwardly
from a trip ball seat -21, originally secured in
the lower end of the. valve housmg by a suitable
shear screw 28.

As aforementioned, the bridging ball retaining
and releasting device -B is suitably secured to
the upper end of the -well packer.. Specifically,
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this device consists of a bridging ball housing 28
threaded into the upper end of the body. For
convenience of manufacture, the housing is dis-
closed in tiwo parts, its lower sitb 30 being ai-
tached to the packer body, preferably through a
left hand threaded interconnection 31. The
housing is provided with an enlarged medial
chamber 32 in which a bridging ball 33 or cor-

responding valve element may ke confined. The -

bridging ball, when released, may drop down-

wardly a comparatively short distance under -

gravitational infiuence throiigh the lower tubu-
lar sub 30 and into engagement with a valve seat
34 provided in the upper end of theé packer
body 0.

- The bridging -ball 33 is held initially against
the inner wall of the chamber 32 to one side of
the ecentral passage through the apparatus by a
retainer sub' 35.- This sub is thredded into tHe
uppei end of the housing, preferably through the
use of a left hand thread connection 38g, and
has a depending-arm 38 welded or otherwise se~
cured to it and extending inwardly in a- downward
direction towards the axis of the apparatus, where
a-.coaxial depending finger 371, secured to-or
integral with the arm, may engage the bridging
ball 33, and prevent its dropping downwardly
onto the valve seat 34 in the packer body. It is
to be noted that the finger 37 depending from
the arm 36 engages the ball 33 and holds it in
the chamber 32 since the distance between the
lower end of the finger and the lower downwardly
and inwardly tapered wall 32a of the chamber is
less’than the diameter of the ball, thereby pre-
cluding dropping of the Jatter to its bridging
position across the packer passageway 26.

Rotation of tubing string D, as to the right,
causes unthreading of the retainer sub 35 from
the housing and elevates its finger 37 from con-
fining engagement with the bridging ball 33 until
the: distance between the finger and the tapered
wall 32¢ of the chamber is greater than the
" diameter of the ball, which then allows the latter
to'drop downwardly through the lower sub 38 and
onto the bridging ball valve seat 34, closing the
central passage of the apparatus against down-
Ward flow of fluent substances.

The apparatus is made up as disclosed in Figure

1 with the retainer sub 35 threaded downwardly
into the ‘bridging ball housing 29 to its fullest
extent to confine the bridging ball 33, and with
the housing sub itself 38 threaded into the upper
end of the body 18 of the well packer. As assur-
ance against - unscrewing of the ‘lower sub 30
from the packer preparatory to upward -un-
threading of the retainer sub 35 from the hous-
ing 29, the lower sub may be prevented . from
rotating originally by a lateral shear screw 38
threaded through the body and into the sub.
" The retainer sub 35 is secured to the lower end
of the tubular string D, by means of which the
apparatus is lowered through the well casing C
to the desired packer anchoring point. - When
this position is reached a trip ball 39 is allowed to
gravitate or is pumped down through the tubmg
string, through the central passage in the re-
tainer sub 85, past the confined bridging ball
valve member 33, through the lower sub 38 and
body central passage 26, around the back-pres-
sure ball 23 and retainer arm 25, and into engage-
ment with the trip ball seat 2T at the lower end
of the apparatus.

Engagement of the trip ball 39 with its seat
27 closes the apparatus against further downward
flow of fluid and enables pressure to be Built up
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to a sufficient degree to initiate setting of the
packer. The fluid under pressure may pass out-
wardly of the body through its lateral ports 40

‘opétiing into the interior of thé packmg sleeve

i1, elongating the latter in an upward direction
and exerfing an upward force against the upper
expander [2 to shear the expander and slip screws
i4, i1, moving the expander upwardly along the

‘body and the upper slips 18 radially along the

abutment 20 into anchoring engagement with the
wall of the casiiig.

Since the upper slips 18 prevent further upward
movement of the upper expander 12, the taking
of an elevating strain on the tubing string D
and attached bridging device B and packer body

19 first eompresses the packing sleéeve it info fuid

tight gealing engagemerit with the paclker body
and casing wall and then shears the lowér éx-
pander and slip screws {5, 19, causing the lower
abutment 21 to shift the lower slips 18 upwardly
along the lower expander i3 and radially outb-
ward into anchoring engagement with the wall
of the casing. Thereafter, an increase of theé fluid
pressure to a predetermined degree shears the
trip ball seat screw 28 and blows the seat 21,
together with the back-pressure ball retaining
arm 28, downwardly out of the packer appdratus,
freeing the back-pressure ball' valve 23 for en-
¢agement with its companion seat 24. . Theé
packer is held in its set position by ehgagenient
of a-ratchet ring 41 in the upper expander {2 with
annular ratchet teeth 42 on the body, which-pre-
cludes downward movement of the latter with
respect to the- expander, slips and packing.

Further details of the construction and opera-
tion of the well packér of the type iHustrated
may be found in the patent above reférred to.

In cne use of the apparatus, cement slurry or
other fluid may be pumped through the tubing
string and apparatus for diseharge from the lower
end of the packer. The bleeding off of pressure
within the tubing sfring allows the back-pressure
ball 23 to move upwardly and engage its com-
panion seat 24, preventing return or upward flow
of fluid through the packer apparatus.

When it is desired to prevent downward pas-
sage of fluent materials through the packer ap=
paratus, the tubular string D is rotated to thé
right to unthread the refainer sub 35 in an up-
ward direction from the housmg 29, elevating
the attached retainer finger 37 from engagemetit,
with the bridging ball 33 and allowing the latter
to gravitate into engagement with its companion
seat 34 in the uppel portion of the packer body
{8 ¢see Figure 2).  The bridging ball member 33

-thus prevents downward passage of fiuid through

the well packer A, and since the back-pressure
valve member 23 prevents upward passage of
fluid through the apparatus, a bridging packer is
provided which prevents flow of fluid through the
apparatus in hoth directions.

It is desired to retrieve the enfire bridging de-
vice B connected to the packer from the well
bore after the bridzing ball has been released.
To accomplish this purpose, a stop ring 43 is
sectired to thé upper end of the bridging ball
housing 29 and is provided with an inturned
flange or shoulder 44 engageable by an external
flange or shoulder 45 on the retainer sub 35
Such engagement occurs after partial upward
unthreading of the sub 35 from the housing 29;
which is sufficient in extent fo free the bridging
ball 33 and allow it to- drop onto its companion
valve seat 34. However, as soon as engagement
between the flanges 44, 45 occurs, further rotd~
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tion of the retainer sub 35 with respect to the
housing 29 is prevented and continued turning
of the tubular string D to the right shears the
screw 38 holding the lower sub 38 to the packer
body 10 and unscrews this sub from the packer
body, by virtue of their left hand threaded inter-
connection 3{. Upon the taking of a sufficient
‘number of turns to the right, the lower sub is
completely unthreaded from the packer body,
allowing the bridging device B to be removed to
the top of the well bore on the lower end of the
tubular string D.

The shear screw 38 need not necessarily be
employed for the purpose of insuring that the
upper left hand threaded connection 35¢ will un-
screw before the left hand threaded connection
31. By suitably choosing the respective pitches
of the upper and lower left hand threads, the
former will become loosened and begin unthread-
ing prior fo the lower connection, upon turning
of the tubular string D to the right. For ex-
ample, the two threaded connections could have
the same pitch, but if the piteh diameter of the
upper thread 35a were greater than that of the
lower, the former- would unserew first until the
shoulders 44, £5 abutted, whereupon the lower
sub 230 would be unscrewed fromr the packer
body 10. Again, the pitch of the upper thread
35¢ may be less than that of the lower thread 31,
‘which would also permit the former to unscrew
prior to the latter. However, the use of the shear
screw. 38 is advantageous as a precautionary
measure.

' -.Since the finger 37 is disposed coaxial of the

apparatus, rotation of the retainer sub 35 con-
tinues the position of the finger in such coaxial
relationship, permitting free upward movement
of the arm 35 during elevation of its retainer sub.
The employment of the relatively small di-

ameter coaxial finger 31 permits a comparatively

large bridging ball 33 to be employed for engage-
ment with the relatively large valve seat 34 in the
packer body, and does not require substantial re-
striction of the packer passageway 26.

The complete removal of the bridging device B,
with the exception of the bridging ball 33, which
purposely remains in engaged position on its valve

seat 34 to close the body passage 26, permits the

bridging apparatus to be used over and over
again. Such withdrawal from the well bore
leaves only the packer A anchored to the casing
for subsequent removal by a drill bit, whenever
the packer obstruction in the well casing is to be
eliminated. In other words, the apparatus de-
scribed does not add any elements to the packer
apparatus requiring drilling out at some later
date.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. Well apparatus, including tubular means
providing a fluid passage, valve means within said
tubular means, restraining means attached to
said tubular means and engaging said valve
means to prevent its movement into said passage,

means on. sald restraining means for connecting

said restraining means to a running-in string,
said restraining means being rotatable by said
running-in string with respect to said tubular
means to release said valve means for movement
through said passage, and coengaging stop means
on said tubular means and restraining means
for limiting the extent of releasing movement of
sald restraining means with respect to said tubu-
Jar means and for preventing rotation of sald
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restraining means with respect to said tubular
means. .

2. Well apparatus, including a tubular body
having a valve seat, a tubular housing detachably
secured to said body, valve means within -said
housing, restraining means attached to said
housing and engaging said valve means to pre-
vent its engagement with said seat, means on
said restraining means for connecting said re-
straining means to a running-in string, said re-
straining means being movable by said running-
in string with respect to said housing to release
said valve means for engagement with said seat,
and coengaging stop means on said housing and
restraining means for limiting the extent . of
valve releasing movement of said restraining
means with respect to said housing, in order to
couple said restraining means to said housing -
and enable said housing to be detached from said
body. ) )

3. Well apparatus, including tubular means
providing a fluid passage, valve means within
said tubular means for closing said passage, tubu-
lar restraining means threadedly attached to said
tubular means and engaging said valve means
when in one position with respect to said tubular
means to prevent said valve means from closing
said passage, means on said tubular restraining
means for connecting said tubular restraining
means to a tubular string, said tubular restrain-
ing means being rotatable by said tubular string

. to thread said restraining means with respect to
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said tubular means to a position releasing said
valve- means for movement to passage -closing

‘position, and -coengaging stop means on said

tubular means and tubular restraining - means
for limiting the extent of their relative rotation
after release of said valve means and for efféct-
ing coupling of said tubular means and restrain-
ing means by preventing their further rotation
with respect to each other. .

4. Well apparatus, -including ' tubular means
providing a fluid passage, a valve element within
said tubular means movable downwardly to close
said passage, restraining means attached to said
tubular means and engaging said valve element
to prevent its downward movement to passage
closing position, means on said restraining means
for connecting said restraining means to a run-
ning-in string, said restraining means being mov-
able by said running-in string with respect to said
tubular means to release said valve element and
allow such downward movement to passage clos-
ing position, and coengaging stop means on said
tubular means and restraining means for limit-
ing the extent of their relative movement after
release of said valve element.

5. Well apparatus, including tubular means
providing a fluid passage, a valve element within
said tubular means movable downwardly within
said passage, restraining means attached to said
tubular means and engaging said valve element
to prevent its downward movement within said
passage, means on said restraining means for
connecting said restraining means to a running-
in string, said restraining means being movable
upwardly by said running-in string with respect
to said tubular means to release said valve ele-
ment for downward movement within said pas-
sage, and coengaging stop means on said tubular
means and restraining means for limiting the ex-
tent of such upward movement of said restrain-
ing means after release of said valve element.

6. Well apparatus, including tubular ‘means
providing a fluid passage, a valve element within
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‘said tubulayr ieains movable downwardly within
sald passage, tubular 1estra1nmg means thlead-
ing sald valve element to prevent its downward
movement within said passage, méans on said
‘fiibular restraining wieans: for conhecting said
tubular restiaiiiing means to & tubular string,
said réstraining means being rotatable by said
tubular string to thread said restraining means
upwardly with respect to said tubular means and
releass said valve element for downward move-
ment withinh daid passage, and coengaging stop
eans -on said- tubular means and restraining
méans for limiting theé éxtent of such upward
threading fmovement of said restraining means,
ih order to non-rotatably couple said tubular re-
straining meahs to said tubular means. :

~7. Well apparatis; including a tubulai body
having a valvé seat, a tubular housing detach-
ably secured fo said body, a valve element within
said’ holising movable aownwardly therewithin
into engagement with said seat; tubular restrain-
ing mean§ threadedly attached to said housing
and €ngaging said valve elemént to prevent its
downward movement into engagement with said
seat, means on said tubilar restraining means
for connecting said tubulat restraining means to
a tubular string, said restraining means being
rotatable by said ‘tubular string to thread said
réstraining means upwaraly Wwith respect to said
housing and reléase said’ valve element for down-

ward: movement onto said seat, and coengagmcr‘

stop means onh said: housing and restraining
méans for limiting the extent of such upward
threading movement 6f $aid restraining medns,
in ‘order to non-rotatably couple said tubular re-
straining means$ to said housing and enable said
housing to be detached from said body.

8. Well apparatus, including a- tubular body
having a valve sedt, a tibular holising detachably
secured to said body, a valve'element within said
housing movable downwardly therewithin into
engagement with sald sean a tubuléf retainer
to prevent. 1ts downward movement into engage-
ment with &did séat, a left-hand threaded con-
nection between said retainer and housmg for
elevating said retainer with respect to said hous-
ing upon rotation of sa1d rétainer to release said
valve element and allow its engacement with
said seal, and coengaging stop means on said
housing #nd retzinér for limiting the extent of
such elevation of said retainer aftsr release of
sald valve elément, in order to non-rotatably
couple said retainer to said housing and enable
said housing to be defached from said tubular
body.

9. Well apparatus, including a tubular body
having a valve seal, a tubular housing detach~
ably secured to said body, a valve element Wlth-
in said housing movable downwardly into engage-
ment with said seat, a tubular retainer attachsd
to said housing by a left hand threaded connec-
tion, said refainér éngaging said valve eleme'lt
when threaded downwazdly within said houslng
1o hold said valvé elemient to one side of said
housing and ple"em, its downward movement
onto said valve seéaft, and sald tubular reta1ne1
being ‘rotatable to effect its threading upwardly
with respéct to said housing to a position releasing
said:valve element for downward movement into
engagement with said séat, and coengaging sfop
means on said housing and retainer for limiting
the -extent of such upWward threading movemeént
after release .of said valve element, in-ordér to
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ﬁon-rotatably couplé said rétaiter o said Hous-
ing and enable said housing to Be detached from
said tubular body.

10. Well appazatus 1ncludmg a tubular body
having 4 valve seat;, a tubular housing detachably
secured to said body a Dball within said housmg
adapted to eravitate into engagement with Said
seat, a tubular retaineér attached to said housmg
and engaging said ball when in a lower position
with fespect to said housing to hold said ball to
‘one ‘side of said Housing and prevent its grav1ta-
tion onto said valve seat, said tubular retdiner
being movable upwardly wlth 1espect to. said
housmg to a -position 1e1easmg said ball for

gravitation into engavement with said seaf, and
coengaging stop means on sgid housmg and re-
tainer for limiting the extent of upward move-
ment of said retamer relative to said housmg
aftér release of said ball.

11, Well® appalatus mcludmg a well packer
having a valve seat; a tubalar housmg detachably
sécured to said packer; a valve element within
said housing movable downwa1dly into engage-
ment with said seidt; a tubular retainer attached
to said housing by a 1éft hand threaded connec-
tion, said retainer engaging said valve element
when threaded downwardly within said housmg
to hold said valve elemént against downward
movément onto said valve seat, and said retamer :
being rotatable to effect its threauilnur uﬂWamly
with respect to said housmg to a p051t10n releas-
mo said valve element for downward movement

into engagement with said seat, and coengagmg
stop means on said housing and retainer f01 ‘pre-
venting Iurtnel rélative threadéd movement i inan
upward- direction bétween said housmg and re-
tainér after releasé of said valve element, in ordér
to ncr\-mtatably couple said retainer to sald
housing and eénable said housing to be detached
from said well packer ,

12. Well apparatbus, 1nclud1ng a tubular hotis-
ing, a valve element wzthm said housing, a tubu-
lar retainer threadedly attached to said housmg,
said retainer engaging sald valve élément to pre-
vent its downward movement with respeét to said
housmg, said retainér bemg 1otatab1e with re-
spect to said housing to shift it loncltudmally to

-valve element reléasing position, and coengag-

ing s:;op means on said housing arvd rétainer for
hmltmg the extent of such longltumnal move~
mient, after reléase of said valve element, to non-
rotatably couple said retainér to said housing.

13. Well apparatus, including a tubular hous-
ing, a valve ball within said housing, a tubulal
retainer thleadedly attached to said housing, said
retainer having a finger coaxial of said housing
and engageable with said ball to prevent its down-
ward movement with respect to said housing,
said retamer being rotatable with respect to said
housing to shift it longltudlnally to ball releas-
ing position, and coengaging stop shoulders én
said housing and reta1ne1 167 limiting the extént
of such longitidinal movement, after release of
said ball, to non-rotatably couple said retainer
to said:housing. .

14. Well apparatus, mcludmg a- well' packer
havmg a_valve seat, a tubular housing detachably
secured to said well packer, a ball within said
housmg, a tubular retainer attached to said hous-
ing by a left hand threaded connection, said re-
tainer having a finger coaxial of sala housing and
engageable with said ball to prevent its down-
ward movement into’ engagement with said seat,
said 1eta1ner bemg rotatable with respect to sald

T6 housing to elévate dand release said finger from
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engagement with said ball and permit its dewn-
ward movement onto said seat. and coengaging
stop shoulders on said housing and retainer for
positively limiting the extent of threading of said
retainer with respect to said housing in one di-
rection, in order to non-rotatably couple said re-
tainer to said housing and enable said housing to
be detached from said well packer.

15. Well apparatus, including a well packer
having a valve seat, a tubular housing secured
to said well packer by a left hand threaded con-
nection, a ball within said housing, a tubular
retainer attached to said housing by a left hand
threaded connection, said refainer having a
finger coaxial of said housing and engageable
with said ball when in a lower position to pre-
vent its downward movement into enzagement
with said seat, said retainer being rotatable with
respect to said housing to elevate and release said
finger from engagement with said ball and per-
mit its downward movement onto said seat, and
coengaging stop shoulders on said housing and
retainer for positively limiting the extent of
threading of said retainer with respect to said
housing in the releasing direction, in order to
non-rotatably couple said retainer to said hous-
ing and enable said housing to be unthreaded
from said well packer, ’

16. Well apparatus, including tubular means
providing a fluid passage, valve means within
said tubular means, restraining means attached
to said tubular means, said restraining means and
tubular means cooperatively engaging said valve
means to prevent its movement into said passage,
means for connecting said restraining means o a
running-in string, said restraining means being
rotatable by said running-in string with respect
to said tubular means to release said valve mesns
for movement through said passage, and coen-
gaging stop means on said restraining means and
tubular means for limiting the extent of releas-
ing movement of said restraining means with re-
spect to said tubular means and for preventing
rotation of said restraining means. with respect
to said tubular means.

17. Well apparatus, including a tubular body
having a valve seat, a tubular housing detach-
ably secured to said body, valve means within
said housing, restraining means attached to said
housing, said restraining means and housing eo-
operatively engaging said valve means to prevent
its engagement with said seat, means for con-

_necting said restraining means to a running-in
string, and said restraining means being mov-
able by said running-in string with respect to
said housing to release said valve means for en-
gagement with said seat, and coengaging stop
means on said restraining means and housing for
limiting the extent of movement of said restrain-
ing means with respect to said housing, in order
to couple said restraining means to said housing
and enable said housing to be detached from said
body.

18. Well apparatus, including tubular means
providing a fluid passage, a valve element with-
in said tubular means movable downwardly to
close said passage, restraining means attached to
said tubular means, said restraining means and
tubular means cooperatively engaging said valve
element to prevent its downward movement to
Dpassage closing position,. means for connecting
said restraining means to a running-in string;
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said restraining means being movable by said
running-in string with respect to said tubular
means to release said valve element and allow
such downward movement to passage closing
bosition, and coengaging stop means on said
tubular means and restraining means for limit-
ing the extent of their relative movement.

19. Well apparatus, including a well packer
having a valve seat, a tubular housing detach-
ably secured to said packer, a valve element with-
in said housing movable downwardly into en-
gagement with said seat, a tubular retainer at-
fached to said housing by a left hand threaded
connection, said retainer and housing coopera-
tively engaging said valve element when said re-
tainer is threaded downwardly within said hous-
ing to hold said valve element against downward
movement on to said valve seat, said retainer be-
ing rotatable to effect its threading upwardly
with respect to said housing to a position releas-
ing said valve element for downward movemens
into engagement with said seat, and coengaging -
stop means on said housing and retainer for
limiting the extent of their relative rotation, in
order to non-rotatably couple said retainer to
said housing and enable said housing to be de-
tached from said packer.

20. Well apparatus, including a tubular hous-
ing, a valve element within said housing, a tubu-
lar retainer threadedly attached to said housing,
said retainer and housing cooperatively engaging
said valve element to limit its downward move-
ment with respect to said housing, said retainer
being rotatable with respect to said housing to
shift it longitudinally to valve element releasing
position, and coengaging stop means on said
housing and retainer for limiting their relative
longitudinal movement, in order to non-rotatably
couple said retainer to said housing.

21. Well apparatus, including a tubular body
having & valve seat, a tubular housing detachably
secured to said body, valve means within said
housing ‘movable downwardly into engagement
with said seat, a tubular retainer attached to
said housing and engaging said valve means when
in a lower position with respect to said housing to
hold said valve means to one side of said hous-
ing and prevent its downward movement on to
sald valve seat, said tubular retainer being mov-
able upwardly with respect to said housing to a
position releasing said valve means for down-
ward movement into engagement with said seat,
and coehgaging stop means on said housing and
retainer for limiting the extent of upward move-
ment of said retainer relative to said housing
after release of said valve means, in order to
couple =aid retainer to said housing and enable
said housing to be detached from said body.

THOMAS M. RAGAN.
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