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This invention relates to well devices, and 
more particularly to well packer apparatus em 
ployed in the performance of bridging, cement 
ing, acidizing, testing, and similar functions in 
well bores. 

It is sometimes essential 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 retained bridging element for engage 
ment With the packer to close its central pas 
sage, the entire bridging apparatus, with the ex 
ception 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 restrained 
position; and 

Figure 4 is a cross-section taken along the line 
4-4 in Figure 3. . . 
The well packer A. and bridging device Billus 

trated in the drawings are usually lowered with 
in a string of casing C on the lower end of a 
suitable tubular string D, such as tubing or drill 
pipe, to the desired point 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 i O, to which the lower end of the bridging 
device B is Secured. The body has an inflatable 
packing sleeve surrounding it, whose upper 
and lower ends are suitably secured, respectively, 
to upper and lower conical expanders 2, 3 at 
tached to the body originally by one or more 
shear screws 4, 15. The outer surface of the 
upper expander 12 tapers upwardly and inwardly 
and is engaged by correspondingly tapered upper 
segmental slips 6, secured to it originally in 
retracted position by shear screws 7. Similarly, 
the outer surface of the lower expander 3 is ta 
pered inwardly in a downward direction and en 
gages correspondingly tapered lower segmental 
slips. 18, secured to it originally in retracted po 
sition by shear screws 9. The upper end of the 
body to carries an abutment ring 20 engageable 
by the upper end of the upper segmental slips í 6, 
and the lower end of the body is provided with a 
lower abutment 2 for engagement with the low 
er end of the lower segmental slips 8. 
A valve housing and guide 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 against the 
housing to one side of the central passage 26 
through the body. The arm extends upWardly 
from a trip ball seat 27, originally secured in 
the lower end of the valve housing 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 29 
threaded into the upper end of the body. For 
convenience of manufacture, the housing is dis 
closed in two parts, its lower sub 30 being at 
tached to the packer body, preferably through a 
left hand threaded interconnection 3. The 
housing is provided with an enlarged medial 
chamber 32 in which a bridging ball 33 or cor 
responding valve element may be confined. The 
bridging ball, when released, may drop down 
Wardly a comparatively short distance under . 
gravitational influence through the lower tubu 
lar Sub 30 and into engagement with a valve seat 
34 provided in the upper end of the packer 
body O. 
The bridging ball 33 is held initially against 

the inner wall of the chamber 32 to one side of 
the central passage through the apparatus by a 
retainer Sub 35. This sub is threaded into the 
upper end of the housing, preferably through the 
use of a left hand thread connection 35a, and 
has a depending arm 3S 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 37, 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 latter 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 3 from con 
fining engagement with the bridging ball 33 until 
the distance between the finger and the tapered 
wall 32a 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 3 threaded into the upper 
end of the body to 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 tubing 
string, through the central passage in the re 
tainer sub 35, past the confined bridging ball 
valve member 33, through the lower sub 30 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 27 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 
opening into the interior of the packing sleeve 
i?, elongating the latter in an upward direction 
and exerting an upward force against the upper 
expander 2 to Shear the expander and slip Screws 
i4, T, moving the expander upwardly along the 
body and the upper slipS 6 radially along the 
abutment 20 into anchoring engagement with the 
Wall of the casing. 

Since the upper slipS 6 prevent further upward 
movement of the upper expander 2, the taking 
of an elevating strain on the tubing string ID 
and attached bridging device B and packer body 
f8 first compresses the packing sleeve if into fiuid 
tight sealing engagement with the packer body 
and easing wall and then shears the lower ex 
pander and slip screws 5, 9, causing the lower 
abutment 2 to shift the lower slips 8 upwardly 
along the lower expander 3 and radially out 
ward into anchoring engagement with the wall 
of the casing. Thereafter, an increase of the fluid 
pressure to a predetermined degree Shears the 
trip ball seat Screw 28 and blows the seat 27, 
together with the back-pressure ball retaining 
arm. 25, downwardly out of the packer apparatus, 
freeing the back-pressure ball valve 23 for en 
gagement with its companion Seat 24. The 
packer is held in its set position by engagement 
of a ratchet ring &f in the upper expander f2 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 packer of the type illustrated 
may be found in the patent above referred to, 
In one use of the apparatus, cement slurry or 

other fluid may be pumped through the tubing 
string and apparatus for discharge from the lower 
end of the packer. The bleeding off of pressure 
within the tubing string 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 the 
right to unthread the retainer sub 35 in an up 
ward direction from the housing 29, elevating 
the attached retainer finger 37 from engagement 
with the bridging ball 33 and allowing the latter 
to gravitate into engagement with its companion 
seat 34 in the upper portion of the packer body 
to (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 both directions. h- 

It is desired to retrieve the entire bridging de 
vice B connected to the packer from the well 
bore after the bridging ball has been released. 
To accomplish this purpose, a stop ring 43 is 
secured to the 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 Hö 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 to free the bridging 
ball 33 and allow it to drop onto its companion 
valve seat 34. However, as soon as engagement 

75 between the flanges 44, 45 occurs, further rota 
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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 30 to the packer 
body f O 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 35a Will un 
screw before the left hand threaded connection 
3t. By suitably choosing the respective pitches 
of the upper and lower left hand threads, the 
former will become loosened and begin unthread 
ing prior to 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 pitch diameter of the 
upper thread 35a, were greater than that of the 
lower, the former would unscrew first until the 
shoulders 44, 45 abutted, whereupon the lower 
Sub 30 would be unscrewed from the packer 
body O. Again, the pitch of the upper thread 
35a may be less than that of the lower thread 3 f, 
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 
eaSle. - 

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 37 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 II 
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 Said 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 
Said restraining means with respect to said tubu 
lar means and for preventing rotation of said 
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6 
restraining means with respect to Said tubular 
63S 
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 
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 effect 
ing coupling of said tubular means and restrain 
ing means by preventing their further rotation 
with respect to each other. M M 

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 tubular means movable downwardly within 
said passage, tubular restraining means thi'ead 
edly attached to said tubular means and engag 
ing said valve element to prevent its downward 
movement within said passage, means on Said 
tubular restraining means for connecting said 
tubular restraining means to a tubular string, 
said restraining means being rotatable by said 
tubular string to thread said restraining means 
upwardly with respect to said tubular means and 
release said valve element for downward move 
ment within said passa?e, and coengaging stop 
means on said tubular means and restraining 
means for limiting the extent of such upward 
threading in ovement of Said restraining means, 
in order to non-rotatably couple said tubular re 
straining means to said tubular means. 

7. Well apparatus, including a tubular body 
having a valve seat, a tubular housing detach 
ably secured to said body, a valve element within 
said housing movable downwardly therewithin 
into engagement with said seat, tubular restrain 
ing means threadedly attached to said housing 
and engaging said valve element to prevent its 
downward movement into engagement with Said 
seat, means on said tubular restraining means 
for connecting said tubular restraining means to 
a tubular string, said restraining means being 
rotatable by said tubular string to thread said 
restraining means upwardly with respect to said 
housing and release said valve element for down 
ward movement onto said seat, and coengaging 
stop means on said housing and restraining 
means for limiting the extent of such upward 
threading movement of said restraining means, 
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 seat, a tubular housing detachably 
secured to said body, a valve element within said 
housing movable downwardly therewithin into 
engagement with said seat, a tubular retainer 
within said housing engaging said valve element 
to prevent its downward movement into engage 
ment with said Seat, a left-hand threaded con 
nection between said retainer and housing for 
elevating said retainer with respect to said hous 
ing upon rotation of Said retainer to release said 
valve element and allow its engagement with 
said seat, and coengaging stop means on said 
housing and retainer for limiting the extent of 
such elevation of said retainer after release of 
said valve element, in order to non-rotatably 
couple said retainer to said housing and enable 
Said housing to be detached from Said tubular 
body. 

9. Well apparatus, including a tubular body 
having a valve seat, a tubular housing detach 
ably secured to said body, a waive element with 
in said housing movable downwardly into engage 
ment with said seat, a tubular retainer attached 
to said housing by a left hand threaded connec 
tion, Said retainer engaging said valve element, 
when threaded downwardly within said housing 
to hold said valve element to one side of said 
housing and prevent its downward movement 
onto said valve seat, and said tubular retainer 
being rotatable to effect its threading upwardly 
with respect to said housing to a position releasing 
said valve element for downward movement into 
engagement with said seat, and coengaging stop 
means on said housing and retainer for limiting 
the extent of such upward threading movement 
after release of said valve element in order to 
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8 
non-rotatably couple said retainer to said hous 
ing and enable said housing to be detached from 
said tubular body. - * ? 

10. Well apparatus, including a tubular body 
having a valve seat, a tubular housing detachably 
secured to said body, a ball within said housing 
adapted to gravitate into engagement with said 
seat, a tubular retainer attached to said housing 
and engaging said ball when in a lower position 
with respect to said housing to hold said ball to 
one side of said housing and prevent its gravita 
tion onto said valve seat, said tubular retainer 
being movable upwardly with respect to said 
housing to a position releasing said ball for 
gravitation into engagement with said seat, and 
coengaging stop means on said housing and re 
tainer for limiting the extent of upward move 
ment of said retainer relative to said housing 
after release of said ball. - - 

11. Well apparatus, including a well packer 
having a valve seat; a tubular housing detachably 
secured to said packer, a valve element within 
Said housing movable downwardly into engage 
ment with said seat, a tubular retainer attached 
to Said housing by a left hand threaded connec 
tion, said retainer engaging said valve element 
when threaded downwardly within said housing 
to hold said valve element against downward 
movement onto said valve seat, and said retainer 
being rotatable to effect its threading upwardly 
with respect to said housing to a position releas 
ing said valve element for downward movement into engagement with said seat, and coengaging 
stop means on said housing and retainer for pre 
venting further relative threaded movement in an 
upward direction between said housing and re 
tainer after release of said valve element, in order 
to non-rotatably couple said retainer to said 
housing and enable Said housing to be detached 
from said well packer. 

12. Well apparatus, including a tubular holis 
ing, a valve element within said housing, a tubu 
lar retainer threadedly attached to said housing, 
said retainer engaging said valve element to pre 
vent its downward movement with respect to said 
housing, said retainer being rotatable with re 
Spect to said housing to shift it longitudinally tò 
valve element releasing position, and coengag 
ing stpp means on said holüsing and rétainer for 
limiting the extent of such longitudinal move 
ment, after release of said valve element, to non 
rotatably couple Said retainer to said housing. 

13. Well apparatus, including a tubular hous 
ing, a valve ball within said housing, a tubular 
retainer thre?dedly attached t? said housing, sàid 
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 retainer being rotatable with respect to said 
housing to shift it longitudinally to ball releas 
ing position, and coëngaging stop shoulders ón 
Said housing and retainer för limiting the extent 
of Such longitudinal movement, after release of 
Said ball, to non-rotatably couple said retainer 
to said housing. . 

14. Well apparatus, including a well packer 
having a valve seat, a tubular housing detachably 
Secured to said well packer, a ball within said 
housing, a tubular retainer attached to said hous 
ing by a left hand threaded connection, said re 
tainer having a finger coaxial of said housing and 
engageable. With said ball to prevent its down 
Ward movement into engagement with said seat, 
said retainer being rotatable with respect to said 

76 housing to elevate and release said finger from 
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engagement with said ball and permit its down 
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 retainer having a 
finger coaxial of Said housing and engageable 
With said ball when in a lower position to pre 
vent its downward movement into engagement 
with said seat, said retainer being rotatable with 
respect to said housing to elevate and release said 
finger fron 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 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 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 co 
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 
Ineans 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 
paSSage closing position, means for connecting 
Said restraining means to a running-in string, 
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10 
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 
position, 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 
tached 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 movement 
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 aind 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 a 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 
Said 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 Coengaging 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. Said retainer to Said housing and enable 
Said housing to be detached from said body. 

THOMAS M. RAGAN. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
984,084 Farrah.------------- Feb. 14, 1911. 

2,204,648 Baker ------------ June 18, 1940 
2,222,233 MiZe ------------------ Nov. 19, 1940 
2,249,172 Quintrell ---------- July 15, 1941 
2,270,648 Church ------------ Jan. 20, 1942 

  


