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John F. Muse, Whittier, and William D. Myers, Nor 
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Angeles, Calif., a corporation of California 

Filed Dec. 23, 1957, Ser. No. 704,603 
16 Claims. (CI. 166-225) 

The present invention relates to subsurface well appa 
ratus, and more particularly to apparatus for controllably 
filling a conduit string, such as a string of casing or drill 
pipe, with the fluid in the well bore as the conduit string is 
lowered therewithin. 
An object of the invention is to provide apparatus 

adapted to be incorporated in a conduit string for con 
trollably allowing the conduit string to fill automatically 
with the well bore fluid as it is lowered in the well bore, 
in which circulation down through the conduit string can 
be established at any time without affecting the ability 
of the apparatus to subsequently control filling of the 
conduit string with the well bore fluid. 

Another object of the invention is to provide appa 
ratus adapted to be incorporated in a conduit string for 
automatically and controllably filling the conduit string 
with the fluid in a well bore, the apparatus embodying an 
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upwardly closing back pressure valve held in an ineffec- . 
tive position during such filling of the conduit string and 
during the time that circulation down through the conduit 
string is established, the back pressure valve being placed 30 
in an effective condition whenever desired. At any time. 
before rendering the back pressure valve effective, down-, - 
ward pumping or circulation of fluid through the conduit 
string can take place without effecting the subsequent 
ability of the apparatus to controllably fill the conduit 
string as it is lowered in the well bore. 
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This invention possesses many other advantages, and 
has other objects which may be made more clearly ap 
parent from a consideration of a form in which it may 
be embodied. This form is shown in the drawings accom 
panying and forming part of the present specification. It 
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will now be described in detail, for the purpose of illus 
trating the general principles of the invention; but it is 
to be understood that Such detailed description is not to 
be taken in a limiting sense, since the scope of the in 
vention is best defined by the appended claims. 

Referring to the drawings: 
FiGURE 1 is a longitudinal section through a well 

apparatus embodying the invention, with the filling valve 
closed; 50 

FIG. 2 is a view similar to FIG. 1, with the filling . valve in open position; 
FIG. 3 is a view similar to FIG. 1, showing the con 

dition of the apparatus during downward pumping or 
circulating of fluid therethrough; - 
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FIG. 4 is a view similar to FIG. 1, illustrating the back 
pressure valve released and fluid being pumped down 
wardly through the apparatus. 
The apparatus A disclosed in the drawings is designed 

to form part of a string of well casing B, C to be run 
in a well bore D. As specifically shown, the apparatus 
may form part of a casing collar constituting part of the 
casing string. It is to be understood, however, that the 
apparatus can also be incorporated in a casing string 
at its lower end, whereupon it would be considered to be 
a casing shoe. Moreover, the apparatus can be placed 
at any desired point in a string of drill pipe, or other 
conduit string, to be disposed in a well bore. 
The apparatus A includes an outer tubular member 1 

having an upper threaded box 11 for threaded attachment 
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to the lower end of an adjacent upper casing section B, 
such casing section forming part of the casing string ex 
tending to the top of the well bore. The tubular member 
also includes a lower pin 12 threadedly attached to the 
upper box 13 of an adjacent lower casing section C. The 
tubular member has a cementitious plug 14 cast there 
in, circular ribs 25 on the plug being formed in the cast 
ing operation by internal grooves 16 in the tubular mem 
ber to inseparably unite the parts against relative move 
ment. 
The cementitious plug 14 has a central passage 17 

therethrough surrounded by a valve seat 18 cast within 
the plug. This valve seat is engageable by a back pres 
sure valve element 19, disclosed as being in the form of 
a flapper valve mounted on a pivot pin 20 suitably secured 
to the valve seat. This valve element is normally urged 
in an upward direction into engagement with its com 
panion seat 18 by a spring 21 wound around the hinge 
pin 20, one arm 22 of the spring bearing against the valve 
seat, and the other arm 23 bearing against the flapper 
valve head 19 itself. - 
The valve seat 18 actually forms part of an upper hous 

ing section 24 depending from the seat and piloted with 
in the upper end of a lower housing section 25. Both of 
these housing sections are inseparably united to the 
cementitious plug. The upper housing section 24 may 
have a cut-out portion or window 26 to allow the flapper 
head valve 9 to swing downwardly away from engage 
ment with its seat and substantially completely out of the 
path of the fluid flowing to and from the seat, as de 
scribed hereinbelow. 
For the purpose of maintaining the valve member 19 

out of engagement with the seat during lowering of the 
casing string through the fluid in the well bore, so as to 
allow the well bore fluid to flow upwardly through the 
apparatus and into the casing B thereabove, to con 
trollably fill the casing string with the well bore fluid up 
to a predetermined level, which may preferably be less 
than the level of the fluid externally of the casing string, 
and to permit downward pumping of fluid through the 
apparatus A at any time during the operation of lowering 
the casing in the well bore, without interfering with sub 
sequent controllable filling of the casing string with the 
well bore fluid, a valve device 27 is embodied in the tubu 
lar member 10 primarily below the back pressure valve 
19, this device being disposed within the housing sections 
24, 25. 
- The valve device for controllably filling the well bore 
with fluid includes a tubular valve member 28 slidable 
along the wall of the lower housing section 25. This 
tubular valve member has an upwardly projecting tubular 
portion, skirt or sleeve 29 releasably secured to it by one 
or more shear screws or pins 30, which tubular portion 
is adapted to engage the flapper valve head 19 and main 
tain it in open position within the upper housing window 
26 and substantially completely to one side of the path 
of fluid flowing through the apparatus. It is preferable 
that the tubular portion or extension sleeve 29 extends 
completely across the flapper valve member 19 when 
the latter is in open position, and, in fact, it may extend 
into the valve seat 18, itself for the purpose of insuring 
the retention of the back pressure flapper valve head 19 
in an ineffective position, and to prevent contact of the 
fluid in the casing string therewith while in such ineffec 
tive position. The sleeve valve member 28 is movable 
upwardly within the lower housing section 25, such up 
ward movement being determined by engagement of the 
shoulder 31 thereon with an inwardly projecting shoul 
der 32 formed at the lower end of the upper housing sec 
tion 24. Downward movement of the valve member in 
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the lower housing section is limited by engagement of a 
lower intermediate shoulder 33 thereon with a companion 
internal shoulder 34 in the lower housing Section. When 
in this position (FIG. 1), the valve extension 29 is still 
in engagement with the flapper valve head 19, preventing 
the spring 21 from shifting the latter to its closed posi 
tion in engagement with its companion seat 18. 
The lower inner edge 35 of the valve member 28 is 

engageable with the enlarged head portion 36 of a valve 
seat structure 37, having a depending stem portion 38 
extending slidably through the central hub 39 of a spider 
49 which is connected to, or integral with, the lower hous 
ing section 25 by a plurality of radially arranged circum 
ferentially spaced ribs 48. Upward movement of the 
seat 37 within the housing is limited by engagement of a 
stop nut 42 threaded on the lower end of the stem 38 
with the lower end of the spider hub 39. The seat 37 is 
urged in an upward direction by a helical compression 
spring 43 surrounding the stem 38, its lower end engag 
ing the upper end of the hub 39 and its upper end the 
head portion 36 of the seat 37. The seat 37 can move 
downwardly away from the tubular valve member 28 
against the force of the helical Spring 43. 
The fluid in the well bore can flow upwardly into the 

lower end of the housing through the spider openings 44 
between the ribs 41 and through the valve housing. This 
fiuid may shift the sleeve valve 28 in an upward direction 
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away from engagement with the seat 37, whereupon it 
can continue filowing upwardly through the large diam 
eter passage 45 through the sleeve valve, through the ex 
tension sleeve 29, past the flapper valve head i9, and 
through the valve seat 18 for continued upward flowing 
into the casing section B above the collar A. The ability 
of the fluid to flow upwardly in this manner, is depend 
ent upon the relative hydrostatic heads of fluid internally 
and externally of the casing string, which determines the 
engagement or non-engagement of the siidable sleeve 
valve member 28 with its companion seat 37. It is pre 
ferred that the fluid level in the casing string remain at a 
substantially lower point than the external fluid level, to 
insure that the fluid entering the well casing will not over 
flow at its upper end and wet the surface equipment and 
personnel. 
One manner of accomplishing the aforementioned ob 

jectives is to constitute the tubular valve member 28 as a 
valve device having differential upper and lower areas. 
Thus, the lower housing section 25 has an upper large 
diameter cylindrical wall 50, and an adjacent lower cylin 
drical wall 51 of smaller internal diameter, which are 
separated by the aforementioned stop shoulder 34. The 
slidable valve member 28 has a corresponding large di 
ameter upper portion 52 adapted to slide along the upper 
wall 50, and a smaller diameter portion S3 slidable along 
the lower cylindrical wall 51. When the valve member 
28 moves in a downward direction to place its sealing 
edge 35 in engagement with the valve seat surface 54 on 
the head for the purpose of preventing upward passage 
of fluid through the apparatus, the transverse shoulder 
33 on the large diameter portion of the tubular valve 
member may engage the housing shoulder 34. At the 
same time, the tubular valve extension 29 is still in con 
tact with and disposed across the flapper valve head 19 
to hold it to one side of the upper housing section in a 
wide open position, out of engagement from its seat 18, 
to protect the valve head 19 from the erosive action of 
the fluid flowing longitudinally through the apparatus. 

Suitable slidable types of seals 55 are provided between 
the cylindrical walls 50, 51 of the housing section and 
the valve member 28. Rubber or rubber-like seal rings 
55 are disposed on the large and smaller diameter por 
tions 52, 53 of the valve member for slidable sealing with 
the companion large and smaller diameter cylindrical 
walls 50, 5 of the housing section 25. These seals co 
operate with the valve member 28 and the housing sec 
tion 25 to form a confined annular cylinder space into 
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4 
which the well fluid cannot enter, this space containing 
air at substantially atmospheric pressure. 

Since the smaller cylinder 51 has a lesser diameter than 
the larger cylinder 50, and the lower portion 53 of the 
valve member has a corresponding lesser diameter than 
the diameter of the upper portion 52 of the valve mem 
ber, the downwardly facing area R of the valve member 
28 over which fluid can act to urge the valve 28 in an 
upward direction, is substantially less than the upwardly 
facing area S over which the fluid above the valve mem 
ber 28 can act. Thus, the annular area R between the 
sealing edge 35 of the valve member and the smaller di 
ameter cylinder wall 51 is less than the annular area S 
between an upwardly cylindrical prolongation of this seal 
ing edge 35 and the larger diameter cylinder wall 50. 
Accordingly, fluid under pressure below the valve mem 
ber 28, which corresponds to the hydrostatic head of fluid 
externally of the casing string B, C, is acting over the area 
R, to urge the valve member 28 in an upward direction 
out of engagement from its companion seat 37. The 
pressure of the fluid within the casing string B, C, which 
corresponds to the hydrostatic head of fluid therewithin, 
is acting in a downward direction over the area S of the 
valve member 28, tending to urge the latter in a down 
ward direction into engagement with the valve seat 37. 
A balanced condition on the valve 23 will be realized 
when the pressure acting upwardly on the valve member 
over the area Rexerts a total force which is equal to the 
pressure acting on the valve member in the opposite di 
rection over the area S, Since the area R is less than 
the area S, a balanced condition will be obtained when 
there is a lesser pressure internally of the casing string 
than exists externally thereof. Expressed by way of for 
mula, a balanced condition will exist when: 

PR=PS 
in which: 
P=the hydrostatic head of fluid externally of the casing 

String; and 
P=the hydrostatic head of fluid internally of the well 

CaSling. 

The hydrostatic heads of fluid externally and inter 
nally of the well casing will, therefore, be inversely pro 
portional to the areas S and R. Since the area S is 
greater than the area R, the hydrostatic head of fluid 
internally of the well casing will be less than the hydro 
static head of fluid externally of the well casing, for a 
balanced condition to exist. As the hydrostatic head of 
fluid within the well casing increases to a further extent, 
it will shift the valve member 28 downwardly into en 
gagement with the valve seat 37, preventing further up 
ward passage of fluid into the well casing B, C, until the 
casing string has been lowered in the well bore fluid to 
a further extent. 
The apparatus is run in the well bore with the parts 

occupying either of the relative positions shown in FIGS. 
1 and 2. During such lowering, the hydrostatic head of 
fluid around the well casing B, C will act over the area 
R of the valve member 28 to shift it out of engagement 
from the valve seat (FIG. 2), or to open position, allow 
ing the fluid to flow upwardly around the valve seat 37 
and through the tubular valve member 28, moving up 
wardly through the tubular extension sleeve 29 past the 
flapper valve head 19 and on into the casing string sec 
tion B above the collar apparatus A. If the casing string 
is brought to rest, as for the purpose of adding another 
casing section at the top of the hole, the fluid will flow 
therewithin until it rises to a level satisfying the afore 
noted equation, and when the level tends to exceed the 
amount indicated by the equation, then the pressure of 
the fluid within the well casing will shift the valve mem 
ber 28 downwardly into engagement with the valve seat 
37, as disclosed in FIG. 1, preventing further passage 
of fluid upwardly into the well casing. Such pressure 
of the fluid within the well casing cannot shift the valve 
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seat 37 in a downward direction since the external hydro 
static head of fluid acting upwardly on the valve seat 37 
exceeds the internal pressure acting downwardly on this 
seat, the external pressure being assisted in holding the 
valve seat in an upward position by the helical com 
pression spring 43. 

If the descent of the casing string in the well bore fluid 
is recommended, the valve 28 will then slide upwardly 
to open position, as indicated in FIG. 2, and additional 
fluid will enter the casing string. The above actions will 
continue alternately with the valve 28 shifting between 
open and closed positions until the casing B, C has been 
lowered to the desired depth in the well bore. The level 
of the fluid in the well casing, however, will always be 
maintained at a lower point than the level of the fluid 
in the well bore D externally of the well casing, depend 
ing upon the relationship of the aforenoted areas R and 
S. During all of this time, the tubular extension 29 
projecting above the sleeve valve 28 is engaging the 
flapper valve head 19 to keep it in fully open position, 
and completely to one side of the fluid flowing upwardly 
through the sleeve valve 28, so as not to interfere there 
with, nor to be fluid cut thereby. 

If at any time during the lowering of the casing string 
in the well bore, it becomes necessary or desirable to 
circulate or pump fluid down through the casing string 
B, C, such action can occur without affecting the sub 
sequent ability of the apparatus to controllably fill the 
casing string. Fluid is pumped into the casing string, 
the increasing of the fluid level relative to the external 
hydrostatic head shifting the tubular valve member 28 
downwardly until it engages the housing shoulder 34. 
The fluid pumped down the casing string will now pass 
through the extension sleeve 29 and the tubular valve 
member 28, forcing the valve seat 37 downwardly against 
the action of its spring 43 and passing through the spider 
40 into the casing section or sections B therebelow, for 
discharge from the casing string into the well bore D. 
Such condition of the apparatus is illustrated in FIG. 3, 
in which it is evident that the extension sleeve 29 is still 
disposed fully across the flapper valve head 19 to pre 
vent its shifting to closed position, and from being subject 
to the erosive action of the fluid being pumped through 
the apparatus. 

After the circulation of fluid downwardly through the 
casing string has ceased, the spring 43 will shift the valve 
seat 37 upwardly into engagement with the tubular valve 
member 28, closing the central passage through the latter. 
The casing string B, C can then be lowered to a further 
extent in the well bore, the tubular valve member 28 
remaining in a downward position closed against its 
companion seat 37, until the casing string has been 
lowered sufficiently to bring its internal fluid level suffi 
ciently below the fluid level or hydrostatic head exter 
nally of the casing string, in which the external pressure 
acting over the end area R of the valve member 28 can 
overcome the internal pressure acting over the end area 
S of the tubular valve member. When this occurs, and 
as the casing string is lowered to a further extent through 
the fluid in the well bore, the tubular valve member 28 
moves upwardly away from its valve seat 37, which can 
only be shifted upwardly by its spring 43 to the extent 
determined by engagement of the stop nut 42 with the 
spider hub 29, allowing the well bore fluid to flow through 
the apparatus A and into the casing string B, C, once 
again. When the fluid level reaches the predetermined 
value governed by the aforenoted equation, the tubular 
valve member 28 will again be shifted downwardly into 
engagement with the valve seat 37, to prevent further 
upward flow of fluid through the casing string, until the 
latter has been lowered to a still further level in the well 
bore. 
At any time, circulation of fluid can be established 

downwardly through the casing string B, C without affect. 
ing the ability of the apparatus to operate subsequently 
to automatically and controllably fill the casing string 
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with the well bore fluid as the casing string is being 
lowered in the well bore. - . . . . . . 

At any time that the back pressure valve device 19 is 
to be rendered operative, as after the casing has been 
lowered to the required extent in the well bore, and prior 
to the cementing of the well casing B, C in the well bore, 
a tripping ball 60, which may be rather heavy, is dropped 
into the casing string at the top of the hole and is either 
pumped or allowed to gravitate through the casing string 
until it enters the extension sleeve 29 and comes to rest 
upon a lower valve seat 61 in the extension sleeve im 
mediately above a plurality of side ports 62 therein. 
Such engagement of the trip ball 60 with the extension 
sleeve seat 61 closes the passage through the latter, allow 
ing the pressure of the fluid in the casing string above 
the ball and sleeve to be increased. Since the tubular 
valve member 28 is engaging the housing shoulder 34 
and cannot move downwardly, the pressure acting down 
Wardly on the ball 60 and the extension sleeve 29 is tend 
ing to disrupt the shear screw or screws 30. When the 
pressure exceeds the shear strength of the screw or screws 
30, the latter are disrupted and the extension sleeve 29 
then shifted downwardly in the tubular valve member 
28 into engagement with the valve seat 37, the upper end 
of the extension sleeve moving past the lower end of the 
flapper valve head 19, which is then freed to be urged in 
an upward direction by its spring 21 into engagement 
with the valve seat 18. If fluid is now pumped down 
through the casing string B, C it will automatically swing 
the flapper valve head 19 downwardly away from its 
seat 18, and will also force the extension sleeve 29 down 
Wardly against the valve seat 37, shifting the latter in 
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a downward direction against the force of the compres 
sion Spring 43 to dispose the side ports 62 in the exten 
sion sleeve below the lower end of the tubular valve. 
member 28. The fluid can then pass down through the 
upper central passage 17 in the apparatus past the flapper 
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valve head 19, through the tubular extension sleeve 29, 
through the side ports 62 in the latter to a position below 
the tubular valve member 28, and through the spider 
openings 44 into the casing C therebelow (FIG. 4). 

After the hole D has been properly conditioned by 
circulating fluid down through the casing, which will 
then flow upwardly through the annulus around the cas 
ing, cementitious material, such as cement slurry, can 
be pumped down the casing string B, flowing through the 
apparatus A, which will then be in a condition illustrated 
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in FIG.4, into the lower casing section B, and thence 
outwardly into the annulus around the casing B, C flow 
ing upwardly through the annullus. When the pumping 
ceases, the cement slurry and the like cannot flow back 
into the casing string and through the apparatus A, since 
the flapper valve head 19 will move upwardly into en 
gagement with its seat 18, to preclude such upward flow. 

It is, accordingly, apparent that an apparatus has been 
provided for controllably filling a casing string, or the 

r lik?, during its lowering through the fluid in the well 
casing. Downward circulation through the casing string 
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can be accomplished at any time, followed by subsequent 
controlled filling of the casing string as it is being low 
ered in the well bore to a further extent. At any time, 
a back pressure valve can be rendered effective to pre 
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Yent upward or return flow of fluid into and through 
the casing string. - - 
The inventors claim: 
1. In Well apparatus: a tubular member adapted to 

form part of a conduit string to be lowered in a well 
bore; a valve device in said tubular member for allow. 
ing upward and downward flow of fluid in said tubular 
member, said device including first and second valve 
members engageable with each other to prevent upward 
flow of fluid through said tubular member, means mount 
ing said first valve member for movement away from 
said second valve member to permit upward flow of fluid 
through said tubular member, means mounting said sec 
ond valve member for movement away from said first 
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valve member to permit downward flow of fluid through 
said tubular member, said first valve member having a 
resultant transverse area subject to the pressure of the 
fluid in the conduit string above the first valve member 
Substantially greater than the resultant transverse area 
of said first valve member subject to the pressure of the 
fluid in the conduit string below the first valve mem 
ber, and means for shifting said second valve member 
back into engagement with said first valve member after 
said second valve member has been moved away from 
said first valve member and while said first valve mem 
ber is adapted to move away from said second valve 
member to permit upward flow of fluid through said 
tubular member. 

2. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a valve device in said tubular member for allow 
ing upward and downward flow of fluid in said tubular 
member, said device including upper and lower valve 
members engageable with each other to prevent upward 
flow of fluid through said tubular member, means mount 
ing said upper valve member for upward movement away 
from said lower valve member to permit upward flow 
of fluid through said tubular member, means mounting 
said lower member for downward movement away from 
said upper valve member to permit downward flow of 
fluid through said tubular member, said upper valve 
member having a resultant transverse area subject to the 
pressure of the fluid in the conduit string above said 
upper valve member substantially greater than the re 
suitant transverse area of said upper valve member sub 
ject to the pressure of the fluid in the conduit string 
below the upper valve member, and means for shift 
ing said lower valve member upwardly back into en 
gagement with said upper valve member after said lower 
valve member has moved downwardly away from said 
upper valve member and while said upper valve mem 
ber is adapted to move upwardly away from said lower 
valve member to permit upward flow of fluid through 
said tubular member. 

3. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a valve device in said tubular member for allow 
ing upward and downward flow of fluid in said tubular 
member, said device including first and second valve 
members engageable with each other to prevent upward 
flow of fluid through said tubular member, means mount 
ing said first valve member for movement away from 
said second valve member to permit upward flow of 
fluid through said tubular member, means mounting said 
second valve member for movement away from said 
first valve member to permit downward flow of fluid 
through said tubular member, said first valve member 
having a resultant transverse area subject to the pres 
sure of the fluid in the conduit string above the first 
valve member substantially greater than the resultant 
transverse area of said first valve member subject to the 
pressure of the fluid in the conduit string below the first 
valve member, and spring means engaging said second 
valve member to shift said second valve member back 
into engagement with said first valve member after said 
second valve member has been moved away from said 
first valve member and while said first valve member is 
adapted to move away from said second valve mem 
ber to permit upward flow of fluid through said tubular 
member. 

4. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a valve device in said tubular member for allow 
ing upward and downward flow of fluid in said tubular 
member, said device including upper and lower valve 
members engageable with each other to prevent upward 
flow of fluid through said tubular member, means mount 
ing said upper valve member for upward movement 
away from said lower valve member to permit upward 
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8 
flow of fluid through said tubular member, means mount 
ing said lower member for downward movement away 
from said upper valve member to permit downward 
flow of fluid through said tubular member, said upper 
valve member having a resultant transverse area sub 
ject to the pressure of the fluid in the conduit string 
above said upper valve member substantially greater than 
the resultant transverse area of said upper valve mem 
ber subject to the pressure of the fluid in the conduit 
string below the upper valve member, and spring means 
engaging said lower valve member for shifting said 
lower valve member upwardly back into engagement with 
said upper valve member after said lower valve member 
has moved downwardly away from said upper valve 
member and while said upper valve member is adapted 
to move upwardly away from said lower valve member 
to permit upward flow of fluid through said tubular 
member. 

5. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a valve seat in said tubular member; a tubular 
valve member slidable downwardly in said tubular mem 
ber into engagement with said seat and upwardly from 
engagement with said seat; means mounting said valve 
seat in said tubular member for axial sliding movement 
upwardly into engagement with said valve member and 
downwardly from engagement with said valve member; 
said tubular valve member having a resultant transverse 
area subject to the pressure of the fluid in the conduit 
string above the tubular valve member substantially 
greater than the resultant transverse area of said tubular 
valve member subject to the pressure of the fluid in 
the conduit string below the tubular valve member, and 
spring means engaging said valve seat to urge said valve 
seat upwardly into engagement with said valve member. 

6. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a valve seat in said tubular member; a tubular 
valve member slidable downwardly in said tubular mem 
ber into engagement with said seat and upwardly from 
engagement with said seat; means mounting said valve 
seat in said tubular member for axial slidable move 
ment upwardly into engagement with said valve member 
and downwardly from engagement with said valve mem 
ber; said tubular valve member having a resultant trans 
verse area subject to the pressure of the fluid in the 
conduit string above the tubular valve member substan 
tially greater than the resultant transverse area of said 
tubular valve member subject to the pressure of the fluid 
in the conduit string below the tubular valve member, 
spring means engaging said valve seat to urge said valve 
seat upwardly into engagement with said valve mem 
ber; and stop means engageable with said tubular valve 
member to limit its downward movement in said tubular 
member; said valve seat being movable downwardly 
away from Said valve member against the force of said 
spring means when said valve member engages said stop 
IleanS. 

7. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a valve seat in said tubular member; a tubular 
valve member slidable downwardly in said tubular mem 
ber into engagement with said seat and upwardly from 
engagement with said seat; means mounting said valve 
seat in said tubular member for axial slidable movement 
upwardly into engagement with said valve member and 
downwardly from engagement with said valve member; 
said tubular valve member having a resultant transverse 
area subject to the pressure of the fluid in the conduit 
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string above the tubular valve member substantially 
greater than the resultant transverse area of said tubular 
valve member subject to the pressure of the fluid in the 
conduit string below the tubular valve member, spring 
means engaging said valve seat to urge said valve seat 
upwardly into engagement with said valve member; and 
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stop means engageable with said seat to limit its upward 
movement in said tubular member while permitting its 
downward movement away from said tubular valve 
member. 

8. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore, said tubular member having a passage there 
through through which fluid can flow in both upward 
and downward directions; back pressure valve means 
in said tubular member adapted to prevent upward flow 
of fluid through said tubular member while permitting 
downward flow of fluid therethrough; a valve device in 
said tubular member below said back pressure valve 
means for allowing upward and downward flow of fluid 
in said tubular member upon opening of said device and 
to prevent such upward and downward flow of fluid upon 
closing of said device; means engaging said back pres 
sure valve means to hold it in open condition to permit 
upward flow of fluid through said tubular member; and 
means releasably securing said holding means to said 
valve device while said valve device is conditioned to 
allow both upward and downward flow of fluid in said 
tubular member, said securing means being releasable to 
permit downward shifting of said holding means to a 
position permitting closing of said back pressure valve 
eaS. 

9. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; back pressure valve means in said tubular mem 
ber adapted to prevent upward flow of fluid through said 
tubular member; a valve device in said tubular member 
for allowing upward and downward flow of fluid in said 
tubular member upon opening of said device and to 
prevent such upward and downward flow of fluid upon 
closing of said device; means engaging said back pres 
sure valve means to hold it in open condition to permit 
upward flow of fluid through said tubular member; means 
releasably securing said holding means in position en 
gaged with said back pressure valve means while said 
valve device is conditioned to allow both upward and 
downward flow of fluid in said tubular member; and 
means adapted to be sent down the conduit string from 
the top of the well bore for effecting release of said se 
curing means and shifting of said holding means to a 
position allowing said back pressure valve means to close. 

10. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; back pressure valve means in said tubular mem 
ber adapted to prevent upward flow of fluid through said 
tubular member; a valve device in said tubular member 
below said back pressure valve means for allowing up 
Ward and downward flow of fluid in said tubular mem 
ber upon opening of said device and to prevent such 
upward and downward flow of fluid upon closing of 
said device; tubular means engaging said back pressure 
valve means to hold it in open condition to permit up 
Ward flow of fluid through said tubular member, said 
tubular means having a valve seat; means releasably 
securing said tubular means in position engaged with said 
back pressure valve means while said valve device is con 
ditioned to allow both upward and downward flow of 
fluid in said tubular member; and means adapted to be 
sent down the conduit string from the top of the well 
bore into engagement with said valve seat to enable 
said securing means to be released and said tubular 
means shifted downwardly to a position allowing said 
back pressure valve means to close. 

11. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; back pressure valve means in said tubular mem 
ber adapted to prevent upward flow of fluid through said 
tubular member; a valve device in said tubular member 
upon opening of said device and to prevent such upward 
and downward flow of fluid upon closing of said device 
for allowing upward and downward flow of fluid in said 
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10 
tubular member; tubular means engaging said back pres 
süre valve means to hold it in open condition to permit 
upward flow of fluid through said tubular member, said 
tubular means having a valve seat; means releasably 
securing said tubular means to said valve device in a 
position engaged with said back pressure valve means 
while said valve device is conditioned to allow both up 
ward and downward flow of fluid in said tubular mem 
ber; and means adapted to be sent down the conduit 
string from the top of the well bore into engagement 
with said valve seat to enable said securing means to be 
released, and said tubular means shifted downwardly to 
?i position allowing said back pressure valve means to 
COSe. 

12. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a first valve seat in said tubular member; a valve 
element movable upwardly into engagement with said 
seat to prevent upward flow of fluid through said tubular 
member; a second valve seat in said tubular member; 
a tubular valve member movable downwardly in said 
tubular member into engagement with said second seat; 
Spring means engaging said second seat to urge said 
second seat upwardly into engagement with said valve 
member; a tubular extension; means releasably securing 
said extension to said tubular valve member and in po 
sition engaged with said valve element to prevent said 
element from engaging said first seat; and means adapted 
to be sent down the conduit string into engagement with 
said extension to release said securing means and shift 
said extension from said element to permit said element 
to engage said first seat. 

13. In Well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a first valve seat in said tubular member; a valve 
element movable upwardly into engagement with said 
seat to prevent upward flow of fluid through said tubular 
member; a second valve seat in said tubular member; a 
tubular valve member movable downwardly in said tubu 
lar member into engagement with said second seat; spring 
means engaging said second seat to urge said second seat 
upwardly into engagement with said valve member; a 
tubular extension; means releasably securing said exten 
sion to said tubular valve member and in position en 
gaged with said valve element to prevent said element 
from engaging said first seat; and means for releasing 
said Securing means to permit shifting of said extension 
from said element and engagement of said element with 
said first seat. 

14. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a first valve seat in said tubular member; a valve 
element movable upwardly into engagement with said 
Seat to prevent upward flow of fluid through said tubular 
member; a second valve seat in said tubular member; a 
tubular valve member movable downwardly in said tubu 
lar member into engagement with said second seat; spring 
means engaging said second seat to urge said second seat 
upwardly into engagement with said valve member; a 
tubular extension; means releasably securing said exten 
sion to said tubular valve member and in position en 
gaged with said valve element to prevent said element 
from engaging said first seat; means adapted to be sent 
down a conduit string into engagement with said exten 
sion to release said securing means and shift said ex 
tension from said element to permit said element to en 
gage said first seat; and stop means engageable with said 
tubular valve member to limit its downward movement 
in said tubular member; said second valve seat being 
movable downwardly away from said tubular valve mem 
ber when said tubular valve member engages said stop 

CaIS. 

15. In Well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a first valve seat in said tubular member; a valve 
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element movable upwardly into engagement with said 
seat to prevent upward flow of fluid through said tubular 
member; a second valve seat in said tubular member; a 
tubular valve member movable downwardly in said tubu 
lar member into engagement with said second seat; spring 
means engaging said second seat to urge said second seat 
upwardly into engagement with said valve member; a tu 
bular extension; means releasably securing said exten 
sion to said tubular valve member and in position en 
gaged with said valve element to prevent said element 
from engaging said first seat; means adapted to be sent 
down a conduit string into engagement with said extension 
to release said securing means and shift said extension 
from said element to permit said element to engage said 
rst seat; stop means engageable with said tubular valve 
member to limit its downward movement in said tubular 
member; said second valve seat being movable down 
wardly away from said tubular valve member when said 
tubular valve member engages said stop means; and stop 
means engageable with said second seat to limit its up 
ward movement in said tubular member. 

16. In well apparatus: a tubular member adapted to 
form part of a conduit string to be lowered in a well 
bore; a first valve seat in said tubular member; a valve 
element movable upwardly into engagement with said 
seat to prevent upward flow of fluid through said tubular 
member; a second valve seat in said tubular member; a 

0. 

15 

20 

25 

2 
tubular valve member movable downwardly in said tubu 
lar member into engagement with said second seat; spring 
means engaging said second seat to urge said second 
seat upwardly into engagement with said valve member; 
a tubular extension; means releasably securing said ex 
tension to said tubular valve member and in position 
engaged with said valve element to prevent said element 
from engaging said first seat; and means adapted to be 
sent down a conduit string into engagement with said 
extension to release said securing means and shift said 
extension from said element to permit said element to 
engage said first seat; said extension being shiftable against 
said second seat to shift said second seat from said tubu 
lar valve member, said extension having an opening 
through which fluid can flow when said extension is dis 
posed against said second seat. 
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