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ABSTRACT OF THE DISCLOSURE 
Apparatus for controlling ?uid ?ow in a well tool which 

includes a radially ported housing yieldably secured with 
in a radially ported tubular member. While the housing is 
yieldably secure, ports of the cylindrical member and the 
housing are in ?uid communication. A sleeve valve car 
ried by the housing controls ?uid ?ow through the com 
municating port means. A check valve carried by the 
housing ensures downward ?ow only through a housing 
de?ned passage. Fluid-induced force exerted on the sleeve 
valve is transmitted to the housing to displace the pre 
viously communicating ports of the cylindrical member 
and housing. 

General background and objects of invention 
This invention relates to apparatus for use in a well. 

In particular, it relates to apparatus which enables a con 
duit string in a well to be partially ?lled with ?uid during 
a portion of its descent into a well and thereafter be se 
lectively closed against the entry of further ?uid while 
descent of the conduit string into the well continues. The 
invention further contemplates a unique, elastomeric gen 
erally cylindrical member which may be employed to 
yieldably resist movement of an operating member in a 
well tool. 

While conduit strings are being lowered into wells, it 
often is desirable to admit ?uid into the interior of the 
strings during the initial part of the lowering operation. 
Such admission of ?uid reduces hydrostatic pressure 
across the walls of the ?uid-?lled portions of the conduit 
strings. In addition, the ability of the strings to receive 
?uid as they are being lowered reduces hydraulic shock 
on formations within the well. Near the end of the con 
duit string lowering operation, it often becomes desirable 
to prevent further admission of ?uid into the conduit 
string. 
A variety of devices have been heretofore provided for 

enabling ?rst the limited ?lling of a conduit string as it is 
being lowered into a well and thereafter the closing oil of 
the conduit string against further well ?uid admission. 
However, such prior known devices have often been char- ' 
acterized by structural complexity, obstruction to axial 
?ow through the conduit string, and structural arrange 
ments which allowed sediment and debris to accumulate 
on valve components. 
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In addition, many such prior devices of this nature have . 
been multicomponent in character so as to complicate 
their installation at spaced locations in conduit strings and 
cause the di?iculty of stocking multiple components in 
supply houses. Further, structural characteristics of these 
devices have often been such as to limit their utility to 
conduit strings of a particular size, i.e., a particular struc 
ture of this nature was not readily adapted to be incorpo 
rated in conduit strings of different diameters. 

In many such devices a check valve was included to 
prevent the in?ow of material into the lower end of the 
conduit string. However, in many instances such check 
valves were maintained in an inoperable condition until it 
was desired to prevent an in?ow of ?uid into the string. 
This arrangement created the hazard that owing to well 

60 

65 

1 3,376?35 
Patented Apr. 9, 1968 

2 
operable when it was desired to prevent a ?ow of well 
?uid into the lower end of the conduit string. 
A particularly disadvantageous feature of many prior 

devices resided in the fact that it was necessary to release 
relatively large components from a conduit string and al 
low such components to fall into the lower end of the well 
bore in order to prevent further admission of ?uid into the 
conduit string. Tools thus characterized, of necessity, 
caused the positioning of undesirable “junk” in the lower 
end of the well so as to impede further operations. 

It is an object of the present invention to provide well 
tools which substantially minimize or altogether obviate 
operating and structural ditliculties such as those above 
described. 

It is a particular object of the invention to provide such 
apparatus including components for controlling radial and 
axial ?ow into a conduit string, which components are 
supported on a common housing which is retained with 
in the conduit string either when flow is being admitted 
radially into the string or when radial and axial well ?ow 
into the string is being prevented. 

It is a further object of the invention to provide such 
an improved apparatus which at all times maintains an 
axial ?ow path which will enable ?uid or structural ele 
ments to be moved axially through the conduit string. 

Yet another object of the invention is to provide such 
an apparatus wherein ‘movement of the housing support 
ing the elements for controlling radial and axial well ?ow 
into the conduit string serves to prevent further radial 
in?ow. 

It is likewise an object of the invention to provide such 
an improved apparatus wherein, while the housing is be 
ing moved to prevent a radial in?ow into the conduit 
string, the apparatus elements which permit the radial 
?ow are positively disabled. 
A still further object of the invention is to provide such 

an improved apparatus wherein a ?apper valve which 
serves to prevent axial well ?ow into the lower end of the 
conduit string is continuously operable throughout the 
conduit string lowering operation. 

It is also an object of the invention to provide such an 
apparatus which, by virtue of its structural characteristics, 
may be readily incorporated in conduit strings of differ 
ent sizes. ' 

An independently signi?cant object of the invention is 
to provide a cylindrical elastomeric member to yieldably 
resist movement of an operating member in a ?ow pas 
sage while allowing ?uid ?ow through the passage. 

Summary 07" invention 
For accomplishing at least some of the foregoing ob 

' jectives, there is provided through this invention an ap 
paratus for use in a well, which apparatus comprises seat 
means and. a ?apper valve hinge-mounted within the ap 
paratus for upward pivotable movement into seating en 
gagement with the seat means when the apparatus is in a 
well. This apparatus further includes means yieldably 
biasing the ?apper valve toward the seat means and wall 
means adapted to be located above the seat means when 
the apparatus is in a well. The wall means has port means 
communicating with the exterior of the apparatus. 

Also included in the apparatus is a sleeve valve means 
located above and coaxial with the seat means when the 
apparatus is in a well. The sleeve valve means is axially 
movable and is disposed in valving cooperation with the 
port means. The sleeve valve means has a reaction surface 

' adapted to be in ?uid communication with the exterior of 
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conditions it might not be possible to make the check valve , 

the apparatus through the port means whereby the sleeve 
valve means is biased by ?uid pressure external of the ap 
paratus when the apparatus is in a well to move axially 
and provide ?uid communication between the interior of 

‘ the sleeve valve means and the exterior of the apparatus. 
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The apparatus further includes disabling means for se 
lectively preventing the sleeve valve means from moving 
in response to ?uid pressure external of the apparatus, the 
disabling means thereby preventing ?uid communication 
between the interior of the sleeve valve means and the ex 
terior of the apparatus through the port means. 

Another facet of the invention, of individual and 
broader consequence, resides in a combination com 
prising conduit means and housing means mounted for 
limited axial movment within the conduit means. This 
combination additionally includes generally radial ?rst 
port means carried by the housing means, check-valved 
axial passage means extending entirely through the hous 
ing means and generally radial second port means carried 
by the conduit means. The second port means, when the 
housing means is in a selected position within the conduit 
means, communicate with the ?rst port means. Also 
included in this combination is a means for moving the 
housing means axially within the conduit means to axially 
displace the housing means from its selected position so as 
to displace the generally radial second port means from 
communicating alignment with the generally radial ?rst 
port means. 
An additional, independently signi?cant, facet of the 

invention involves an apparatus for elastically resisting 
the movement of an operating component of a well tool. 
This particular apparatus comprises body means, passage 
means in the body means and an operating member 
mounted for generally axial movement within the passage 
means. The particularly unique aspects of this combination 
resides in the inclusion of generally cylindrical elastomeric 
means engaging the operating member and yieldably 
resisting its movement. 

In describing the invention, reference will be made to a 
particularly preferred and alternate embodiments of the 
invention as shown in the appended drawings. In these 
drawings: 
FIGURE 1 is a schematic, vertically sectioned view of 

a well bore showing, in a partiially cut-away portion of a 
conduit string, the manner in which conduit string is 
partially ?lled with ?uid during the initial portion of a 
conduit string lowering operation; 
FIGURE 2 is an enlarged, vertically sectioned view 

of an apparatus incorporated in the FIGURE 1 conduit 
string and employed to allow radial ?ow into the conduit 
string during the initial portion of the conduit string 
lowering and thereafter prevent both radial and axial 
well ?ow into the conduit string. FIGURE 2 illustrates 
the components of the apparatus arranged to prevent axial 
well ?ow into the string but permit limited radial in?ow; 
FIGURE 3 illustrates components of the FIGURE 2 

assembly operating in response to the pressure of well 
?uid so as to permit a radial ?ow of the well ?uid into 
the interior of the apparatus and the conduit string; 
FIGURE 4 illustrates the manner in which a seated 

ball which has moved downwardly through the FIGURE 
1 conduit string serves to engage and disable the sleeve 
valve of the FIGURE 2 assembly which permits radial 
well ?ow into the apparatus; 
FIGURE 5 is related to FIGURE 4 and illustrates the 

manner in which an increase in ?uid pressure within the 
conduit string causes the seated ball shown in FIGURE 4 
to move a housing supporting the sleeve valve and ?apper 
valve of the FIGURE 2 assembly downwardly so as to 
move the sleeve valve out of communicating alignment 
with radial conduit string ports so as to positively prevent 
a radial ?ow of well ?uids into the apparatus; 
FIGURE 6 illustrates a portion of the FIGURE 2 as 

sembly showing an alternative arrangement for biasing the 
sleeve valve; and 
FIGURE 7 illustrates a still further alternate form or 

modi?cation of the FIGURE 2 apparatus wherein the 
sleeve valve is biased against upward movement by ?uid 
pressure within the conduit string and biased against 
downward movement by ?uid pressure external of the 
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4. 
conduit string and characterizd by an effective ?uid re 
action area responsive to ?uid pressure within the conduit 
string which exceeds the effective ?uid reaction area re 
sponsive to ?uid pressure external of the conduit string. 

Structure of preferred embodiment 
FIGURE 1 schematically illustrates a well bore 1 into 

which a conventional conduit string 2 is being lowered. 
Conduit string 2 may comprise a conventional casing 
string made of threadedly interconnected conduit sections 
of the type generally used in oil well work. 

Included in conduit string 2, near its lower end, is an 
apparatus 3 which serves to allow limited radial in?ow of 
well ?uid 4 from well annulus 5 into the interior 6 of the 
string 2. Apparatus 3 additionally serves to allow down 
ward axial ?ow through the conduit string interior 6 but 
prevents upward ?ow of well ?uid 4 through the apparatus 
3 and into the conduit string interior 6 above the ap 
paratus 
As schematically shown in FIGURES 1 and 2, ap 

paratus 3 has an upper, internally threaded, end 3a and a 
lower internally threaded end 3b by means of which the 
apparatus 3 is threadedly incorporated in series relation 
ship in the conduit string 2. The lower end 311 of the ap 
paratus 3 may be connected with a coupling 7, having an 
upper threaded end 7a and a lower threaded end (not 
shown), so as to provide, in e?ect a female threaded 
coupling at the upper end of the apparatus 3 and a male 
threaded coupling at the lower end of the apparatus 3. 

Apparatus 3 comprises a generally cylindrical body, 
i.e. conduit section 8 and a multi-component housing 
means 9 mounted for limited axial movement within the 
conduit section 8. A radial shoulder 10 on the inside of 
the conduit section 8 serves to limit upward movement of 
the housing 9 while a radial shoulder provided by the 
upper end 11 of the coupling 7 serves to prevent down 
ward telescoping movement of the housing 9 within the 
conduit section 8. 
A plurality of circumferentially spaced and radially ex 

tending ?rst ports 12 intersect the housing 9. Another 
series of circumferentially spaced and radially extending 
ports 13 intersect the wall of conduit section 8. One or 
more conventional, threaded shear pins 14 intersect the 
wall of conduit section 8 and project into the composite 
housing 9 so as to secure the housing 9 in a selected initial 
position within the conduit 8. This initial position is the 
position which the housing 9 occupies when the apparatus 
is initially lowered into the well 1. In this selected, initial 
position, each radial port 12 is radially aligned with a cor 
responding radial port 13, as generally shown in 
FIGURE 2. 
The shear pins 14 provide holding means releasably 

securing the ?rst wall means provided by the housing 9 
in a de?ned relationship with the second wall means pro 
vided by the conduit 8. In a conventional fashion, the 
holding means 14 constitutes a frangible connection 
rupturable in response to a downward force exerted axially 
on the housing 9. 
An axial passage 15 extends longitudinally and centrally 

entirely through the housing 9 and the apparatus 3. 
The lower end of the housing 9 includes a frustoconical, 

upwardly converging, valve seat 16. A ?apper valve 17 
is hingedly mounted by a conventional pivot pin 18 to the 
lower end of the housing 9, as shown in FIGURE 2, for 
upward pivotal movement into seating engagement with 
the seat 16. A conventional torsion spring 19 mounted on 
the pivot pin 18, and engaging the ?apper valve 17 and 
housing 9, yieldably biases the ?apper valve 17 upwardly 
into the seated position shown in FIGURE 2. Thus, the 
?apper valve functions as a check valve to permit a down 
ward ?ow of ?uid or passage of structural elements 
through the passage 15 while preventing an upward ?ow 
of ?uid from beneath the apparatus 3 into the passage 15. 

Housing 9, as shown in FIGURE 2, is multi-cornponent 
in character and comprises an outer tubular component 
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912, an inner, generally tubular component 9a, and a layer 
of cementitious material 9c disposed between the mem 
bers 9a and 9b, and serving to interconnect them. As 
illustrated, members 9a and 9b are provided with cir 
cumferential grooving such that the cementitious layer 
9c serves to effectively interlock these components of the 
housing 9 into a unitary housing. 
As illustrated, the ports 12 extend entirely through the 

housing layers 9a, 9b, and 90. 
A generally tubular sleeve valve 20 is located above the 

seat 16 when the apparatus 3 is disposed in the well. The 
sleeve valve 26 is coaxial with the seat 16 and is disposed 
in valving cooperation with the ports 12. 

Sleeve valve 20 is telescopingly received by an inner 
wall 9d of the component 9b of the housing 9. The lower 
end 20a of the sleeve valve 20 provides a reaction surface 
in ?uid communication, through the aligned ports 12 
and 13, with well ?uid 4 on the exterior of the apparatus. 
Such well ?uid, acting on the sleeve valve reaction sur 
face, biases the sleeve valve upwardly so as to induce it 
to move axially upwardly and allow a radial ?ow of well 
?uid 4 through the aligned ports 12 and 13 into the in 
terior of the apparatus 3, i.e., into the passage 15. 
A generally cylindrical elastomeric member 21 serves 

to yieldably and elastomerically resist upward movement 
of the sleeve valve 20 within the housing 9. Cylindrical 
member 20 is preferably fabricated of conventional high 
modulus rubber. The lower end of the cylindrical mem 
ber 21 engages the upper end of the sleeve valve 20, while 
the upper end of member 21 engages an abutment 22a. 
Abutment 22a is provided by a ring 22 extending radially 
inwardly from, and threadedly connected with, the hous 
ing component 9b. 

In the closed port position shown in FIGURE 2, the 
lower end 20a of the sleeve valve engages a downwardly 
converging, frustoconical, abutment de?ning, sleeve valve 
seat 23. When the valve end 200: is engaged with the abut 
ment de?ning seat 23, the elastomeric member 21 will 
desirably be compressed to some extent. This precom 
pression of the cylindrical member 21, obtained by proper 
dimensioning of the length of the member 21, ensures the 
existence of some biasing force tending to hold the sleeve 
valve 29 in the closed port position, as shown in FIG 
URE 2. 
A plurality of radial apertures 24 extend through the 

elastomeric member 21. Each such aperture 24 is gener 
ally cylindrical and has a radially extending periphery 
25 passing entirely through the wall of the cylindrical 
member 21. Each such periphery is supported by a con 
ventional, generally cylindrical grommet 26. 

Cylindrical member 21 is shielded or housed at its up 
per and lower ends by the ring 22 and sleeve valve 21), 
respectively. A generally cylindrical portion 92 of the 
housing component 91) and a radially perforated, cylin 
drical member 27 provide radially inwardly and out 
wardly disposed components laterally housing the cylin 
drical member 21. Housing component 27 may be secured 
by conventional fastening pins 28 to the ring 22, as sche 
matically shown in FIGURE 2. 
With this arrangement, the elastomeric member 21 is 

shielded from the ?ow passage 15 but is in pressure trans 
mitting communication with the passage 15 by way of 
ports 29 in the member 27. 
As will also be apparent, the sleeve valve 20 is tele 

scopingly received within a downwardly opening, annular 
cavity 30 de?ned by the coaxially related, but radially 
spaced, components 27 and 9e of the apparatus 3. 
Under certain circumstances, it may be desirable to pre 

pack the portions of the cavity 30 not occupied by the 
elastomeric member 21 with grease so as to prevent the 
accumulation of well ?uid-carried debris within the cavity 
30 while the apparatus is being lowered into a well. 

Referring again to FIGURE 2, it will be seen that the 
sleeve valve 21} provides a ?rst, generally cylindrical 
passage portion 15a extending axially of the apparatus 
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5 
while the seat 16 provides a second, generally cylindrical 
passage portion 151;, also extending axially of the appa 
ratus. Passage portions 15a and 15b are in continuous 
and unobstructed coaxial communication and de?ne por 
tions of the passage 15 which comprise coaxial and same 
sized extensions of ‘a passage portion 150 provided by the 
inner wall of member 27. 

With the arrangement shown in FIGURE 2, the ?apper 
valve 17 is continuously operable to prevent upward ?ow 
of ?uid through the apparatus, but permit downward 
?ow. The radially aligned ports 12 and 13 are in su?i 
cient coaxial proximity to the seat ?apper valve 17 that 
well ?uid 4, ?owing radially inwardly through these ports, 
will create turbulence in the vicinity of valve 17 and seat 
16. Such turbulence will tend to prevent settlement of 
sediment on valve 17 and seat 16 which might impair or 
interfere with the operation of the valve 17. 

Disabling means 31 included in the apparatus 3 serves 
to selectively prevent the sleeve valve 20 from moving in 
response to the pressure of ?uid 4 in the well annulus 5 
acting on the reaction surface provided by the lower end 
20a of the sleeve valve 28. This disabling means com 
prises a ring-like, radially extending, ball seat 32 fabri 
cated of deformable metallic material and mounted on 
an annular shoulder 33 formed in the sleeve valve 20. 
The abutment 23 of the housing 9 which engages the 
lower end 20a of the sleeve valve 20 also comprises a 
portion of the disabling means 31 in that it provides a 
mechanism for transmitting axial force from the ball seat 
32 through the sleeve valve 20 and housing 9 to the 
shear pin 14. 
The ball seat 32 is designed to seat and retain a ball 33 

moving downwardly through the passage 15. The ball seat 
32is fabricated so as to hold such a seated ball until ?uid 
pressure within the passage 15 and above the seated ball 
has been raised sufficiently high to cause the seat to 
deform, as shown in FIGURE 5, and allow the previously 
seated ball 33 to move downwardly through the passage 
portions 15a and 15b, pivot the ?apper valve 17 down 
wardly, and pass freely entirely through the apparatus 3 
into the lower end of the wall, assuming, of course, that 
the conduit string is suf?ciently open beneath the appa 
ratus 3. If the lower end of the conduit string is closed, 
the ball 33 will be retained within the lower end of the 
string. 
When the ball 33 ?rst engages the seat 32, an initial 

pres-sure level is created within the passage 15 by regulat 
ing, from the surface, the pressure of ?uid within the 
passage 15. This pressure level will be su?icient to cause 
the ball 33 to transmit su?‘icient force through the seat 
32, sleeve valve 20, and the housing 9 to the pins 14 to 
cause the pins 14 to shear, as shown in FIGURE 4, and 
enable the housing 9 to move downwardly within the 
conduit section 8 into abutting engagement with the 
annular abutment 11. This downward axial movement of 
the housing 9 displaces the ports 12 from communicating 
alignment with the ports 13 so as to effectively isolate the 
sieeve valve 20 from pressure communicating relation 
with Well ?uid in the well annulus 5. 
The housing 9 is maintained again-st upward axial 

movement in the sleeve valve disabling position, shown 
in FIGURE 4, by a conventional snap ring and annular 
groove securing'arrangement 34. 

Securing arrangement 34 comprises an outwardly fac 
ing, circumferential groove 35 formed on the outer periph 
ery of the housing 9, a split, inwardly precompressed, snap 
ring 35 secured within the groove 35, and a locking, in 
wardly facing. circumferential groove 37 formed in the 
cylindrical section 8. 

In the initial housing position shown in FIGURE 2, 
snap ring 36 is secured within the housing groove 35 by 
an inner cylindrical wall portion 8a of the conduit section 
8. When the housing 9 moves downwardly, the ring 36 
slides along the Wall 8a until it reaches the groove 37. 
When the ring reaches the groove 37, owing to its precom 
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pressed condition, it expands radially outwardly so as to 
occupy portions of ‘both of the grooves 35 and 37. The 
snap ring 36 is then prevented, by an annular shoulder 
38 at the upper end of the groove 37, from moving up 
wardly. The housing 9 is prevented by an annular shoulder 
39 at the lower end of the groove 35 from moving up 
wardly relatively to the immobilized ring 36. In this fash 
ion, the housing ‘9 is effectively located in the disabled po 
sition shown in FIGURE 4 against upward axial move 
ment out of the sleeve valve disabling position. 

[Voo'e of operation of preferred embodiment 
At the outset, the apparatus 3, with its components 

shown in FlGURE 2, is incorporated in a conduit string 2, 
preferably near the lower end of this string. 
As the string 2 is initially lowered into a well, the sleeve 

valve 2i) will allow well fluid 4 to flow radially inwardly 
through the aligned ports 12 and 13. When there is a 
suf?cient head H of ?uid 4 in the well annulus 5 acting 
on the lower end Ztla of the sleeve valve 20 so as to over 
come the elastomeric resistance afforded by the member 
21, the sleeve valve 20 will raise and allow well ?uid 
to ?ow radially inwardly into the passage 15 through ports 
12 and 13. 
When the sleeve valve 20 is raised by ?uid pressure act 

ing on its lower end, the cylindrical member 21 will ‘be 
longitudinally compressed so as to expand radially, as 
schematically shown in FIGURE 3. When such deforma 
tion of the sleeve valve 20 occurs, the radial perforations 
24 will allow the equalization of ?uid pressure on either 
side of the cylindrical member 21. This will enable, for 
example, grease or ?uid occupying the space 30 to move 
freely across the member 21 and prevent the creation of 
excessive pressure in the portion 30a of the space 30 be 
tween the member 21 and the portion 92 of housing 9. In 
this connection, the reinforcing grommets 35 serve to 
prevent the collapsing ofthe perforations 24 when de 
forming of the member 21 occurs, so as to enable such 
equalization or ?uid transfer to occur in an unimpeded 
fashion. 
As will thus be appreciated, with this arrangement there 

will be maintained a difference in height H between ?uid 
4 in the well annulus and ?uid 1% within the interior of 
the conduit string 2, as schematically shown in FIGURE 
1, so long as the sleeve valve 20 remains operable. 

After the conduit string has been lowered into the well 
to a particular extent, it may be deemed desirable to pre 
vent further in?ow of well ?uid into the conduit string. 
This prevention of further ?ow may be effected by utiliza 
tion of a ball 33 to cause downward movement of the 
housing 9 into the sleeve valve disabling position, shown 
in FIGURE 4, as previously described. 

In this connection, it will be appreciated that when the 
ball 33 initially engages the ring 32, it will serve to hold 
the sleeve valve 20 in a closed port position throughout 
the period of time that the housing is being freed from 
the conduit section 9 and moved downwardly into the 
sleeve valve disabling position. Thus it will be understood 
that the pressure of ?uid within the conduit string acting 
on the ball 33 will be su?iciently high to offset and obviate 
any sleeve valve lifting force resulting from the pressure 
of well ?uid in the annulus 5. 
At all times throughout the conduit string lowering op 

eration, either ?uid or apparatus elements may be passed 
downwardly through the passage 15 of the apparatus 3. 
Whether the components of the apparatus 3 are arranged 

to permit or prevent the radial in?ow of well ?uid into the 
passage 15, the ?apper valve and sleeve valve components 
of the apparatus are retained in their common mounting 
and secured within the con?nes of their limited axial 
movement within the apparatus 3. 

Signi?cantly, the ?apper valve 17 remains continuously 
operable throughout the conduit string lowering opera 
tion. No manipulations whatsoever are required at any 
point to cause the ?apper valve 17 to perform its check 
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valving function. After the sleeve valve has been disabled, 
the closed ?apper valve 17 will enable the conduit string 
to be “?oated” as it is further lowered into a well. 

Alternative embodiments 

FIGURES 6 and 7 illustrate structures which are sub 
stantially the same as the preferred embodiment arrange 
ment shown in FIGURES 2 and 5, except for structure 
for allowing radial ?ow which is incorporated in the ap 
paratus 3. 

In the modi?cation shown in FIGURE 6, the clas 
tomeric member 21 has been replaced by a series of cir 
cumferentially spaced coil springs 40. A ring 41 secured 
to the housing 9 is provided with a plurality of down 
wardly opening pockets 41a, each of which receives the 
upper end of a coil spring 40. The lower end of each 
spring 40 may be received within pocket-de?ning wall 
means 42 carried by, and projecting upwardly from, the 
sleeve valve 20. 

In the arrangement shown in FIGURE 7, a sleeve valve 
43 is incorporated in a modi?ed housing 9. In the modi 
?ed housing 9, the member 9b is replaced by a member 
9;‘ Which has an upper cylindrical portion 9g having a 
relatively larger diameter, and a lower portion 9b having 
a relatively small diameter. The sleeve valve 43 has an 
upper portion 43a telescopingly engaged with the portion 
9g of the housing 9, and having a relatively large ?uid 
reaction area exposed to ?uid pressure within the conduit 
string. A lower portion 43b of the sleeve valve 43 is tele 
seopingly engaged with the portion 911 of the housing 9 
and has a relatively smaller ?uid reaction area adapted to 
be acted upon by well annulus pressure. The ratio of the 
effective ?uid reaction areas of the sleeve valve portions 
43a and 43b will determine the extent to which ?uid will 
enter the passage means 15. 

With the arrangement shown in FIGURE 7, it will be 
appreciated that while the sleeve valve 43 is operable, the 
ratio of the height of ?uid within the conduit string and 
above the ports 12 and 13 to the height of ?uid in the 
well annulus above these ports will be in proportion to 
the ratio of the effective reaction areas of the sleeve valve 
portion 43b to the portion 43a. Thus, as will be appre 
ciated, the FIGURE 7 sleeve valve functions in an alto 
gether diiferent manner than the sleeve valve shown in 
FIGURES 2 through 6. In the arrangement shown in 
FIGURES 2 through 6, a predetermined difference in ele 
vation between annulus ?uid and conduit string ?uid will 
be maintained, whereas with the FIGURE 7 arrangement, 
a predetermined ratio will be maintained between the 
height of ?uid in the annulus and within the conduit string 
above the radial ports of the apparatus 3. 

Summary of advantages and scope of invention 
A particularly signi?cant advantage of the invention en 

tails the continuous operability of the ?apper valve 17. 
No separate manipulations are required to effect the check 
valving of ?uid ?ow through the apparatus 3. 

Another especially significant facet of the invention in 
volves the manner in which the apparatus 3- enables down 
ward ?ow of ?uid or the axial passage of structural ele 
ments. 
Another noteworthy advantage is the manner in which 

the sleeve valve and ?apper valve are mounted on a com 
mon housing which is retained within the apparatus body, 
regardless of the operating condition of the sleeve valve. 
The composite character of the housing 9 of the ap 

paratus affords a unique versatility for the apparatus. The 
assembly of the inner wall 9b and the sleeve valve and 
?apper valve which are connected to it, may be maintained 
as a. stock item which may be incorporated in a wide range 
of sizes of the apparatus 3 where the diameter of the con 
duit section 8 and component 9a vary. It is merely neces~ 
sary to cement the stock item, comprising, the components 
911, the sleeve valve 20, and ?apper valve 17, into the ap 
propriately sized combination of conduit section 8 and 
component 9a. 
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vThe sleeve, valve disabling mechanism is uniquely sig 

ni?cant in that, while the sleeve valve is in the process of 
being disabled‘, it is positively maintained in a closed valve 
positionvby virture of the fact ‘that theball 33 engages 
and holds the sleeve valve closed while force is being 
transmitted through the sleeve valve to effect the shearing 
of the pins 14. - . ' ' , t 

The close :proximity of the radial ports to the ?apper 
valve seat enables the turbulence induced by the radial 
in?ewing well ?uid to ?ush debris away from the ?apper 
valve so as to prevent the build-up of valve action im 
peding debris’lin the lower end of the apparatus. _ 

> An outstanding advantage of the inventiontresides in 
the utilization of a unique cylindrical, valve biasing, elas 
tomeric member. Such a biasing arrangement enables the 
maintenance of a continuously open, axial ?ow passage, 
and eliminates structural complications that are involved 
in aconventional coil spring biasing arrangement. 
The elastorneric spring is a readily drillable component. 

Thus, should it become necessary to drill out the interior 
of,‘ the apparatus“ 3, the rubber member 21 may be re 
moved with considerably more ease than a resistant-to 
drilling, metallic spring._, - > _ ; 

In addition, the cylindrical sleeve valve biasing member 
21 enables the maintenance of a larger sized opening 
through the apparatus than would ordinarily be possible 
were coil spring employed. > 
Somewhat unexpectedly, it has been found that the 

cylindrical member 21 produces a biasing force on the 
sleeve valve which remains at a highly desirable, sub- , 
stantially constant valve during the extent of axial move 
ment involved in the normal operation of the sleeve 
valve 20. ‘ . . 

The unique radial and reinforced apertures of the elas 
tomeric member'21 serve in an unusual fashion to elimi 
nate the problems involved in trapping ?uid pockets ad 
jacent this member. - - . ' 

The unique structure for both shielding the elastomeric 
member- and 'telescopingly receiving ‘ the sleeve valve 
constitutes‘ailiighly simpli?ed, but rugged and effective, 
sleeve valve operating concept. 

1 In describing the invention,‘ reference has been made 
to'ipreferred and alternate embodiments. Those skilled 
in the art and familiar with the disclosure of the invention 
will ‘recognize that‘Ehanges'in'con?gnration and dimen 
sioning of components may be readily eifected within the 
purview of the disclosure of the foregoing embodiments. 
As will be additionally ‘appreciated, other modi?cations, 
additions, deletions, or substitutions can be effected with 
in the purview of the invention as de?ned by thev appended I 
claims. 

. Igclaim: v , - . , 

_,'.1_. An apparatus'for'use in a well, said apparatus com 
prising:- ' ‘ i ' ' . 

seat means; 
a ?apper valve hinge-mounted within :. said apparatus 

for upward pivotable movement into seating engage 
ment with said seat means when said aparatus is in 
a well; 

means yieldably'biasing said ?apper valve toward said 
seat means; ' ~ ' 

w'all means, adapted to be located above said seat means 
when said apparatus is in a well, and having port 
means communicating with the exterior of said ap 
paratus; and 

sleeve valve means, located above and coaxial with said 
seat means when said apparatus is in a well, said 
sleeve valve means being axially movable and in 
valving cooperation with said port means, 

said sleeve valve means having a reaction surface 
adapted to be in ?uid communication with the ex 
terior of said apparatus through said port means 

~, whereby said sleeve valve means is ‘biased by ?uid 
pressure external of said apparatus, when said ap 
paratus is in a well, to move axially and provide ?uid 
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communication between the interior of'said sleeve 
valve means and the exterior of said apparatus; and 

disabling means for selectively preventing said sleeve 
valve means from moving in response to ?uid pres 
sure external of said apparatus, said disabling means 
thereby preventing ?uid communication between the 
interior of said sleeve valve means and the exterior 
of said apparatues through said port means. 

__ 2. An apparatus as described in claim 1: 
wherein said sleeve valve means has a ?rst passage 

portion extending axially of said apparatus; 
. wherein said seat means has a second passage portion 

extending axially of said apparatus; 
wherein said ?rst and second passage portions are in 

continuous, unobstructed communication and de— 
?ne ,portions of passage means extending axially 
through said apparatus; 

wherein said ?apper valve is continuously operable to 
. move into or out of seating engagement with said 
seat means; and 

wherein said port means extend generally radially of 
said passage means, with said port means being dis 
posed in sufficient proximity to said seat means such 
that a ?ow of well ?uid through said port means will 
induce turbulence in the vvicinity of said seat means. 

- 3. ; An apparatus as described in claim 2: 
wherein said wall means comprises: 

a ?rst generally tubular wall, 
a second generally tubular wall telescopingly re 

ceiving said ?rst generally tubular wall, and 
holding means releasably securing said ?rst and 

second generally tubular walls in a de?ned re 
lationship; ~ 

wherein said port means comprises: 
at least ‘one ?rst port in said ?rst generally tubular 

wall, and 
-. at least" one second port in said second generally 

tubular wall aligned with said ?rst port when 
said holding means is securing said ?rst and sec 

. .ond generally tubular Walls in said de?ned rela— 
tionship, 

wherein said sleeve valve means is mounted for tele 
scoping movement Within said ?rst generally tubular 
wall; 

. 'wherein said ?apper valve is hinge-mounted on said 
position with said ?rst and second ports being dis 
placed from communicating relationship, and there 
after deform in response to an increase in ?uid pres— 
sure within said passage means to let said ball pass 

. entirely through said passage means; and 
securing means for holding said ?rst generally tubular 

wall in said disabling position. 
4. An apparatus as described in claim 3: 
wherein said holding means comprises a frangible con 

nection between said ?rst and second generally tubu 
-' lar walls, said connection being frangible in response 

‘ to an axial force tending to move said ?rst tubular 
wall downward relative to said second tubular wall 
when said apparatus is in a well; 

wherein said disabling means comprises: 
a deformable ball seat coaxially carried on said 

sleeve valve means, and 
abutment means for transmitting a force exerted 
downward on said sleeve when said apparatus 
is in a well to said ?rst generally tubular wall, 

said deformable ball seat being adapted to seat a 
ball moving downwardly within a Well and 
through the passage means of said apparatus 
and thereby seal said passage means until ?uid 
pressure within said passage means and above 
said seated ball transmits su?cient force through 
said sleeve valve means, said abutment means, 
and said ?rst generally tubular wall to break said 
frangible connection, cause said first generally 



3,376,935 
1 1 

tubular wall to move downward to a disabling 
?rst generally tubular wall; and 

wherein said seat means is carried on said ?rst 
generally tubular wall. 

5. An apparatus as described in claim 4 further includ 
ing: 

a generally cylindrical, elastomeric member engaging 
said sleeve valve means and yieldably resisting move 
ment of said sleeve valve means induced by’ ?uid 
pressure acting on said reaction surface. 

6. An apparatus as described in claim 5: 
wherein said elastomeric member includes at least one 

perforation having a periphery extending radially of 
said elastomeric member and entirely through a por 
tion of said elastomeric member; and 

wherein said elastomeric member further includes rein 
forcing means supporting the periphery of said per 
foration. - 

7. An apparatus as described in claim 6, said apparatus 
further including: ' 

?rst, generally cylindrical shield means disposed radi 
ally outwardly of said elastomeric member; and 

second, generally cyclindrical shield means disposed 
radially inwardly of said elastomeric member, 

said ?rst and second cylindrical shield means being car 
ried by said wall means and telescopingly receiving 
said sleeve valve means. 

3. An apparatus for use in a well, said apparatus com 
prising: 

conduit means; 
housing means mounted for limited axial movement 

within said conduit means; 
generally radial, ?rst port means carried by said hous 

ing means; 
axial passage means extending entirely through said 

housing means; 
check valve means carried by said housing means and 

operable to control flow through said axial passage 
means; 

generally radial, second port means carried by said con 
duit means and adapted to communicate with said 
generally radial ?rst port means when said housing 
means is in a selected position within said conduit 
means; 

sleeve valve means mounted for axial movement within 
said housing means; 

?rst seat means for said sleeve valve means carried by 
said housing means beneath said sleeve valve means 
when said apparatus is disposed in a Well bore; and 

second seat means carried by said sleeve valve means 
and operable to seatingly receive closure means to 
close off said passage means whereby ?uid pressure 
acting on said closure means may hold said sleeve 
valve means in seating engagement with said ?rst 
seat means and transmit generally downwardly > 
directed force through said sleeve valve means to 
said housing means and displace said second port 
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means from communicating alignment with said- ?rst 
port means. » - ‘ ' ‘ 

9. An apparatus for elastically resisting the movement 
of an operating component of a well tool, said‘ apparatus 
comprising: ' ' ‘'1 

body means; 
passage means in said body means; - I 
an operating member mounted ‘for generally axial move 

ment within said passage means; ' generally cylindrical elastomeric means engaging said 

operating member and yieldably resisting movement 
of saidoperating member; 3 - , 

?rst wall means spaced radially outwardly from and 
generally encircling said elastomeric means to de 
?ne a ?rst annular recess disposed-radially outwardly 
of said elastomeric means; ' > ' > '- ' 

second wall means spaced radially inwardly of said 
elastomeric means and de?ning a generally annular 
second recess disposed radially inwardly of said 
elastomeric means; and 3 7 

wall means carried by said elastomeric means and de 
?ning ?uid passage means extending radially between 
said ?rst and second annular recesses to provide ?uid 
communication therebetween. 

10, An apparatus for elastically resisting the movement 
of an operating component of a well tool, said apparatus 
comprising: 3 

body means; 
passage means in said body means; . 
an operating member mounted for generally axial 
movement within said passage means; . - 

generally cylindrical elastomeric means engaging said 
operating member and yieldably resisting movement 
of said operating member; 

said elastomeric means including at least one perfor 
ation having a periphery extending radially of said 
elastomeric means and entirely through a portion of 
said elastomeric means; 

said elastomeric means further including reinforcing 
means supporting the periphery of said perforation; 

said apparatus further including: I - 
?rst, generally cylindrical shield means disposed 

radially outwardly of said elastomeric means; 
and , 

second, generally cylindrical shield means disposed 
radially inwardly of said elastomeric means. 
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