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The present invention relates to subsurface well ap 
paratus, and more particularly to apparatus for con 
trollably ?lling a conduit string, such as a string of easing 
or drill pipe, with the ?uid in the well bore as it is lowered 
therewithin. 

Conduit strings, such as casing or drill pipe strings, 
oftentimes embody an upwardly closing back pressure 
valve to preclude upward or return ?ow of ?uid into 
the string. Such back pressure valves are necessary, but 
they need not be operable at all times. Since they pre 
vent upward ?ow of ?uid in the conduit string, they main 
tain the latter in an empty state while it is being lowered 
through the ?uid in the well bore. This necessitates the 
?lling of the conduit string from the top of the hole, 
which is a time consuming operation. 

Apparatus has been proposed for allowing the conduit 
string to ?ll automatically with the well bore ?uid, despite 
the presence of a back pressure valve. Such apparatus, 
although operating effectively, is relatively complex and 
costly to manufacture. Moreover, it may have its parts, 
including the back pressure valve, eroded or cut by the 
well bore ?uid as the latter ?ows upwardly into and 
within the conduit string. 

Accordingly, it is an object of the present invention 
to provide apparatus to be incorporated in a conduit 
string and embodying a back pressure valve, which allows 
the conduit string to ?ll automatically with the well bore 
?uid as it is lowered in the well bore, the apparatus being 
comparatively simple, relatively shorter in length, and 
economical to manufacture. 

Another object of the invention is to provide back 
pressure valve apparatus of the character indicatedgin 
which erosion or ?uid cutting of the parts is greatly 
minimized. More speci?cally, the back pressure valve 
is held wide open during the lowering of the conduit string 
in the well bore, being disposed substantially completely 
out of the path of the ?uid ?ow upwardly in the conduit 
string, thus precluding the ?uid from acting onthe valve 
and insuring its leakproof engagement with its companion 
seat when it is later allowed to function. 
A further object of the invention is to provide an 

apparatus to be incorporated in a conduit string, that 
allows ?uid in the well bore to ?ll the conduit string to a 
predetermined lower level than the hydrostatic head of 
?uid in the well bore surrounding the conduit string 
during lowering of the latter in the well bore, and in 
which the well bore ?uid can continue to rise in the con 
duit string to the same level as the ?uid externally of 
the conduit string in‘ a relatively slow manner, inorder 
to prevent the ?uid from flowing over the top of the con 
duit string. Thus, the ?uid can ?ll the conduit string 
rapidly’ up to a level lower than the external ?uid level, 
which precludes over?owing of the ?uid at the top of 
the conduit string. The subsequent completion of the 
conduit ?lling at a slow rate results in the lack of the 
conduit string over?owing even when completely ?lled. 

‘ This invention possesses many other advantages, and 
has other objects which may be made more clearly tip! 
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2 
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 speci?cation. It 
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 inven 
tion is best de?ned by the appended claims. 

Figure l is a longitudinal section through a well ap 
paratus embodying the invention, with the ?lling valve 
open; 

Fig. 2 is a view similar to Fig. 1, disclosing the ?lling 
valve closed; 

Fig. 3 is a view similar to Fig. 1, showing the ?lling 
valve rendered ineffective and the back pressure valve 
allowed to close; 

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

Fig. 5 is a cross~section, taken along the line 5—5 on 
Fig. 3. 
The apparatus A disclosed in the drawings is designed 

to form part of a string of well casing B to be run in a 
well bore. As speci?cally illustrated, it is embodied in 
a casing shoe forming the lower terminus of the casing 
string. However, it is to be understood that this ap 
paratus could also be incorporated in a casing string at an 
intermediate point along its length, in which event it 
would be considered to be a casing collar. In addition, 
the apparatus A could be incorporated at the desired point 
in a string of drill pipe, or the like. _ 
The apparatus includes an outer tubular member 10 

having an upper threaded box 11 for threaded attachment 
to the lower end 12 of an adjacent casing section B. The 
tubular member 10 has a cementitious plug 13 cast there 
in, ribs 14 on the plug being formed in the casting opera 
tion by external grooves 15 in the tubular member, for 
the purpose of inseparably uniting the parts against rela 
tive movement. 
The lower end 16 of the cementitious plug is rounded, 

to provide a guiding nose for facilitating passage of the 
casing string B through obstructions and restrictions in 
the well bore as it is being lowered therewithin. ' 
The cementitious plug 13 has a central passage 17 

therethrough. This passage is surrounded by a valve seat 
18 cast within the plug which is engageable by a back 
pressure valve element 19, disclosed as being in the form 
of a ?apper valve having an ear 20 mounted on a pivot 
pin 21 extending between spaced lugs 22 depending fromv 
the valve seat 18. This valve element 19 is normally‘ 
urged in an upward direction, into engagement with its 
companion seat 18, by a spring 23 wound around the hinge 
pin 21, one arm 24 of the spring bearing against the valve 
seat 18 and the other arm 25 bearing against the ?apper 
valve head 19 itself. For the purpose of precluding 
leakage between the valve head 19 and its companion seat 
18, a‘seal ring 26 may be provided in a, suitable ring 
groove 27 in the seat 18, which is adapted to engage the 
periphery of the valve head 19. ' 

' The valve seat 18 actually forms part of an upper hous 
ing section 28 depending from the seat and piloted within 
a lower housing section 29. Both of these housing sec 
tions 28, 29 are inseparably united to the cementitious 
plug 13 by means of external grooves 30 receiving ribs 
31 in the cementitious plug. The upper housing section 
28 may have a cut-out portion or window 32 to allow the 
?apper valve head 19 to swing downwardly away from 
engagement with its seat 18 and substantially completely 
out of the path of ?uid ?owing to and from the seat, as 
described hereinbelow. 

It is desired to maintain the valve member 19 out oi.‘ 
engagement with the seat 18 during lowering of the casing, 
string through the ?uid in the well bore, for the purpose 
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of allowing the well here fluid to ?ow upwardly through 
the apparatus and into the casing. It is also desired to 
controllably ?ll the casing string with the well bore ?uid 
up to a predetermined level, which may preferably be less 
than the level of the ?uid externally of the casing string. 
To accomplish these objectives, a valve device C is em 
bodied in the tubular member 10 below the back pressure 
valve 18, 19, this device including and being disposed 
within the lower housing section 29. 

p The valve device for controllably ?lling the well bore 
?uid includes a tubular valve member 33 that is slidable 
along the wall of the lower housing section 29. This tubu 
lar member has an upwardly projecting tubular portion 
or skirt 34 adapted to engage the ?apper valve head 19 
and maintain it in open position within the upper housing 
window 32, and substantially completely to one side of the 
path of ?uid ?ow through the apparatus. The sleeve 
valve member 33 is movable upwardly within the lower 
housing section, such upward movement being determined 
by engagement of a shoulder 35 thereon with an inwardly 
projecting shoulder 36 formed at the lower end of the 
upper housing section 28. Downward movement of the 
valve member 33 within the lower housing section is at 
?rst limited by engagement of its inner edge 37 with a 
valve seat 38 releasably connected to the lower housing 
section 29. When so engaged with the valve seat, the 
upper extension 34 of the slidable valve member 33 is still 
engaged with the ?apper valve head 19 to maintain it in 
open position. However, when the valve seat 38 is re 
leased and shifted downwardly, the slidable sleeve valve 34 
can move downwardly to a position in which a lower inter 
mediate shoulder 39 thereon engages a companion internal 
shoulder 40 in the lower housing section. When in this 
position, the valve extension 34 moves out of engagement 
from the ?apper valve head 1? and allows the spring 23 
to shift the latter to its closed position in engagement with 
its companion seat 18. 
The valve seat 38 is held initially in a ?xed position 

within the lower housing section 29, the sleeve valve 33 
being shiftable upwardly and downwardly away from and 
into engagement with the enlarged head portion 41 of the 
seat. The seat has 21 depending stem portion 42 that ex 
tends through the central hub 43 of a spider 44, which is 
connected to the lower housing section 29 by means of a 
plurality of radially arranged and circnmferentially spaced 
ribs 45. The seat stem 42 is initially and releasably se 
cured to the spider hub 43 by one or more shear pins 46 
extending transversely through the hub 43 and into com 
panion holes 47 in the stern. These pins are prevented 
from displacement from their assembled position by an 
encompassing retainer sleeve 48 engaging a downwardly 
faeing shoulder 49 on the hub, the sleeve being prevented 
from dropping down along the hub 43 by engaging the 
head of a screw 59 threaded transversely into the hub 43. 
The ?uid in the well bore can ?ow upwardly into the 

lower end of the shoe through the spider openings 51 be 
tween the ribs 45 and through the valve housing 29. This 
fluid may shift the sleeve valve 33 in an upward direction 
away from engagement with the seat 38, whereupon it can 
continue ?owing upwardly through the large diameter 
passage 52 through the sleeve valve, past the ?apper valve 
head 19 and through the valve seat 18 for continued ?ow 
ing into the casing sectionB above the shoe A. The ability 
of the ?uid to ?ow upwardly in this manner is dependent 
upon the relative hydrostatic heads of ?uid internally and 
externally of the casing string 8, which determines the en 
gagement or non-engagement of the slidable sleeve valve 
member 33 with its companion seat 38. It is preferred 
that the ?uid level in the casing string B remain at a sub 
stantially lower point than the external ?uid level, to 
insure that the ?uid entering the well casing will not over 
?ow at its upper end and thereby wet the surface equip 
ment and personnel. 
To accomplish the aforementioned objective, the lower 

housing section 29 has an upper larger diameter cylindri 
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4 
cal wall 53 and an adjacent lower cylindrical wall 54 of 
smaller internal diameter which are separated by the afore 
mentioned stop shoulder 40. The slidable valve member 
33 has a corresponding large diameter upper portion 55 
adapted to slide along the upper Wall 53, and a smaller 
diameter portion 56 slidable along the lower cylindrical 
Wall 54. When the valve member 33 moves in a down 
ward direction, to place its sealing edge 37 in engagement 
with the valve seat surface 57 on the head 41, for the pur 
pose of preventing passage of ?uid through the apparatus, 
the transverse shoulder 39 on the large diameter portion 
of the valve is disposed in spaced relation to and above 
the housing shoulder 40. At the same time, the tubular 
valve extension 34 is still in contact with the ?apper valve 
head 19, to hold it to one side of the upper housing section 
29 in a wide open position out of engagement from its 
seat 18. 

Suitable slidable types of seals are provided between 
the cylindrical walls 53, 54 of the housing section 29 and 
the valve member 33. Thus, rubber or rubber-like seal 
rings 58, that may be of round cross-section, are disposed 
in one or more peripheral grooves 59 in the large and 
smaller diameter portions 55, 56 of the valve member 33 
for slidable sealing with the companion large and smaller 
diameter cylindrical walls 53, 54 of the housing section. 
These seals 58 cooperate with the valve member 33 and 
the housing section 29 to form a con?ned annular cylin 
drical space 60 into which the well ?uid cannot enter, this 
space containing air at substantially atmospheric pressure. 

v Since the smaller cylinder 54 has a lesser diameter than 
the larger cylinder 53, and the lower portion 56 of the 
valve member 33 has a corresponding lesser diameter than 
the diameter of the upper portion 55 of the valve member, 
the downwardly facing area R of the valve member over 
which ?uid can act to urge the valve in an upward direc-' 
tion is substantially less than the upwardly facing area S 
over which the ?uid above the valve member can act. 
Thus, the annular area R between the inner wall 61 of the 
valve member and the smaller diameter cylinder wall 54 
is less than the annular area S between the inner wall 61 
of the valve member and the larger diameter cylinder wall 
53. Accordingly, ?uid under pressure below the valve 
member 33, which corresponds to the hydrostatic head of 
?uid externally of the casing string is acting over the area 

' R to urge the valve member 33 in an upward direction 
out of engagement from its companion seat 38. The pres 
sure of the ?uid within the casing string B, which corre 
sponds to the hydrostatic head of ?uid therewithin is act 
ing in a downward direction over the area S of the valve 
member 33, tending to urge the latter in a downward direc 
tion into engagement with the valve seat. A balanced 
condition on the valve 33 will be realized when the pres 
sure acting upwardly on the valve member over the area 
R exerts a total force which is equal to the pressure acting 
on the valve member in the opposite direction 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 formula, a balanced condi 
tion will exist when: 

P1R=P2S 
in which 

Pr=the hydrostatic head of‘?uid externally of the casing 
string; and _ 

P2=the hydrostatic head of ?uid internally of the well 
casing 
The hydrostatic heads of ?uid externally and internally 

of the well casing will, therefore, be inversely propor 
tional to the areas S and R. Since the area S is greater 
than the area R, the hydrostatic head of ?uid internally 
of the well casing B will be less than the hydrostatic head 
of ?uid externally of the well casing. As the hydrostatic 
head of ?uid within the Well casing increases to a further 
extent, it will shift the valve member 33 downwardly into 
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engagement with the‘ valve seat 38, preventing further 
upward passage of ?uid into the well casing B, until the 
casing string has been lowered in the well bore ?uid to a 
further extent. 
The apparatus is run in a well bore with the parts oc 

cupying the relative position disclosed in Fig. l. Dur 
ing such lowering, the hydrostatic head of ?uid around the 
well casing B will act over the area R of the valve mem 
ber 33 to shift it out of engagement from the valve seat 
38, or to open position, allowing the ?uid to ?ow up 
wardly around the valve seat 38, through the tubular 
valve member 33, passing past the wide open ?apper 
valve head 19 and on into the casing string section B 
above the casing shoe A. If the casing string is brought 
to rest, as for the purpose of adding another casing sec 
tion at the top of the hole, the ?uid will ?ow therewithin 
until it rises to a level satisfying the aforenoted equation, 
and when the level tends to exceed the amount indicated 
by the equation, then the pressure of the ?uid within 
the well casing will shift the valve member 33 down 
wardly into engagement with the valve seat 38, as dis 
closed in Fig. 2, thereby preventing further passage of 
?uid upwardly into the well casing. If the descent of the 
casing string in the well bore ?uid is recommenced, the 
valve 33 will then slide upwardly to open position, as 
indicated in Fig. 1, and additional ?uid will enter the cas 
ing string. The above actions will continue alternately, 
with the valve 33 shifting between open and closed posi 
tions until the casing has been lowered to the desired 
depth in the well bore. The level of the ?uid in the well 
casing, however, will always be maintained at a lower 
point than the level of the ?uid in the well bore externally 
of the well casing, depending upon the relationship of the 
aforenoted areas R and S. During all of this time, the 
upward extension 34 of the sleeve valve 33 is engaging 
the ?apper valve head 19, to keep it in its fully open posi 
tion and completely to one side of the ?uid ?owing up 
wardly through the sleeve valve 33, so as not to interfere 
therewith nor to be ?uid cut thereby. 

After the casing B has reached its desired depth in the 
well bore, the control valve mechanism C for determining 
the passage of ?uid into the casing string, and the liquid 
level therein, is no longer needed. However, the back 
pressure valve member 19 should be released, so that it 
can thereafter perform its intended function. Accord 
ingly, the casing string B can now be ?lled completely 
with ?uid, which will urge and maintain the valve mem 
ber 33 in a downward direction in sealing engagement 
with the valve seat 38. Pressure is then applied to the 
?uid in the well casing, this pressure acting downwardly 
on the sleeve valve member 33 and also downwardly 
over the valve seat 38. When the pressure is su?icient to 
exceed the shear strength of the pins 46, the latter are 
disrupted, allowing the valve seat 38 to shift downwardly 
until its head 41 engages the upper end of the hub 43, 
the sleeve valve 33 shifting downwardly into engagement 
with the housing shoulder 40 (Fig. 3). Since the valve 
seat 38 shifts downwardly to a much greater extent than 
the valve member 33, it moves out of engagement from 
the sleeve valve member 33 to a considerable extent, 
leaving a large passage area therebetween. .At the same 
time, the engagement of the sleeve valve member 33 with 
the housing shoulder 40 places its upward extension 34 
completely out of engagement with the ?apper valve head 
19, allowing the spring 23 to shift the ?apper valve .head 
upwardly into engagement with its companion seat 18 
and seal ring 26. 
Any further upward ?ow of ?uid into the'well casing 

through the apparatus is then precluded because of the 
engagement of the ?apper valve head 19 with its com 
panion seat 18. However, ?uid can be pumped down the 
casing string, forcing the ?apper valve head to one side, 
and continuing to ?ow on down through the sleeve valve 
member 33, and between the latter and the valve seat 38,‘ 
for passage through the spider ports 51 and discharge 

10 

6. 
from the lower end of the casing shoe passage 17' (Fig. 3")‘. 
Thus, circulating ?uid may be pumped down the casing 
string to condition the well bore, whereupon a charge of 
cement slurry, if the casing string is to be cemented in 
the well bore, can be pumped down the casing string, 
passing completely through the casing shoe A and then 
upwardly through the annulus between the. casing string 
and the wall of the well bore. When the pressure within 
the well casing B is relieved, any tendency for the cement 
slurry to ?ow back into the casing string is precluded by 
the closing of the ?apper valve head 19 against its com 
panion seat 18. 

It is to be noted that the ?apper valve head 19 is main 
- tained in a fully open position during lowering of the cas 
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ing string B in the well bore, and completely out of the 
path of ?ow of the ?uid passing upwardly through the ap 
paratus. Accordingly, the danger of the ?apper valve 
head being ?uid cut or eroded by the‘well bore ?uid is 
minimized, if not completely eliminated. Accordingly, 
when the flapper valve head 19 is released, assurance is 
had that it will engage its companion seat 18 in leakproof 
fashion. - 

The arrangement of parts for controllably ?lling the 
well casing with the well bore ?uid and maintaining the 
back pressure valve member inoperative until it is pur 
posely released provides a comparatively short over-all 
apparatus, one which possesses fewer parts, all of which 
makes the apparatus more economical to manufacture 
than other corresponding devices. 
As was stated above, the relationship between the areas 

R and S of the downward and upwardly facing pressure 
actuatable surfaces of the valve member 33 determines the 
level to which the ?uid in the well casing can rise with 
respect to the ?uid level externally of the casing string. 
If these areas are made equal, then the well casing string 
B will be able to ?ll with the well bore ?uid to a level 
equalling that of the ?uid externally of the well casing. 
However, it is preferred to provide the differential area 
relationship noted above, since assurance is then had that 
the well bore ?uid will not over?ow the casing string at 
the top of the hole. 
The use of the differential valve mechanism C assures 

the rapid ?lling of the casing string with the well bore 
?uid as it is being lowered therewithin. However, after 
the casing string has reached its predetermined location 
in the well bore, it is still necessary to ?ll the remainder 
of the casing string with the well bore ?uid before the 
automatic ?lling apparatus can be rendered ineffective 
and the back pressure valve member 19 released. The 
necessity for so ?lling the conduit string from the top of 
the hole can be eliminated, if desired. As disclosed in 
the drawings, the valve seat 38 may have a central passage 
or ori?ce 70 extending completely therethrough. This 
ori?ce has a comparatively small area, and, according 
ly, ?uid can ?ow upwardly therethrough at a very slow 
volumetric rate. This ori?ce passage or by-pass 70 is 
always open, to permit upward ?ow of ?uid when the 
?apper valve member 19 is held in open position. Ac 
cordingly, ?uid is constantly ?owing through it. During 
lowering of the casing string B in the well bore, the 
sleeve valve member 33 will be shifted upwardly to open 
position, to allow a rapid ?lling of the casing string to 
the predetermined ‘level, which is lower than the ?uid 
level externally of the casing string. When this level has 
been reached and the sleeve valve 33 is shifted down-v 
wardly to its closed position, then the‘remainder of the 
casing string can be ?lled with ?uid in a rather slow 
fashion, because of the path provided by the ori?ce 70. 
Such ?lling action continues while the casing string is .at 
rest, as occurs when another section of casing is being 
attached at the top of the well bore. The rate at which 
the ?uid can ?ow through the ori?ce 70, however, is 
relatively small, so that in the ordinary case the casing 
string is still not completely ?lled with ?uid by the time 
the next casing section has been attached to the string 
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and the latter again lowered through the ?uid in the well 
bore. Accordingly, the sleeve valve 33 is again shifted 
upwardly to open position to allow a rapid ?lling of the 
well bore ?uid, the sleeve valve 33 then closing when the 
predetermined internal ?uid level is reached, the fluid 
then continuing to ?ow into the casing string in a corn 
paratively slow manner through the open ori?ce 70. 
By the time the casing string has been run in the well 

bore to the desired depth, the ?uid level therewithin has 
almost reached its upper end. Instead of it being nec 
essary to ?ll the casing string through the top of the 
hole, the level will rise gradually by virtue of the passage 
of the ?uid into the casing strings through the ori?ce 70. 
Since such passage occurs in a slow manner, there is 
little likelihood of the ?uid over?owing the well casing 
at the top of the hole, and accordingly, the equipment 
and personnel is not drenched with the ?uid, as often 
times occurs when wide open casing strings are lowered 
through the ?uid in the well bore. 
The ori?ce 71') is of such restricted area that it does not 

preclude the building up of a sut?cient back pressure on 
the sleeve valve 33 and the valve seat 38 when the shear 
pins 46 are to be disrupted. However, if the ori?ce area 
is made su?iciently large, or if assurance is desired that 
sufficient pressure can be built up to render the automatic 
?lling portion C of the device inoperative, the ori?ce 70 
can be closed against downward passage of fluid. As 
disclosed, the upper portion of the valve seat 38 may be 
provided with an enlarged passage or counterbore 71 
in which a'valve element 72, such as a ball, is disposed. 
This ball 72 can move downwardly into engagement 
with a companion seat '73 at the upper end of‘ the ori?ce 
70, to preclude downward passage of ?uid therethrough. 
However, the ball 72 moves in an upward direction away 
from its companion seat 73 whenever ?uid is ?owing 
upwardly through the ori?ce 70, so as not to interfere 
with such upward ?ow of ?uid. Loss of the ball 72 
from the enlarged passage portion 71 of the valve head 
38 may be precluded by a suitable retainer member dis 
posed thereabove, such as the pin 74 secured to the valve ' 
head 41 and extending transversely across the enlarged 
passage 71. 
When pressure is to be applied to the ?uid within the 

well casing, the ball 72 will move downwardly into en 
gagement with its seat 73, whereupon the full pressure 
is effective over the sleeve valve 33 and the valve seat 
38, to shear the pins 46 and secure the downward shift 
ing of the sleeve valve 33 out of engagement with the 
?apper valve member 19, and the downward movement 
of the valve seat 38 away from the sleeve valve 33. 
The inventor claims: 
1. In well apparatus: a tubular member having means 

thereon for securing said member in a conduit string to 
be lowered in a well bore; a valve seat in said tubular 
member; a valve member pivotally mounted in said 
tubular member and movable upwardly into engagement 
with Said seat; a valve device in said tubular member 
for allowing upward flow of ?uid in said tubular member, 
said device engaging said valve member to prevent its 
engagement with said seat; and releasable means en 
gageable with said valve device and connected to said 
tubular member to hold said device in engagement with 
said valve member, said means being releasable to al 
low said valve device to be shifted downwardlyv in said 
tubular member out of engagement with said valve mem 
ber to allow said valve member to engage said seat. 

2. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to 
be lowered in a well bore; a valve seat in said tubular 
member; a valve member pivotally mounted in said tub 
ular member and movable upwardly into engagement 
with said seat; a valve device in said tubular member 
for allowing upward ?ow of-?u'id in said tubular member, 
said device being mounted in said tubular member be— 
low said valve member and including a tubular part en 
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gaging said valve ‘member to hold said valve member in 
a fully open ‘position out of engagement with said seat 
and substantially entirely out of the path of ?uid ?owing 
upwardly through said tubular part and said seat; and 
releasable means engageable with said valve device and 
connected to said tubular member to hold said tubular 
part in engagement with said valve member, said means 
being releasable to allow said valve device to be shifted 
downwardly in said tubular member to lower and with 
draw said tubular part from engagement with said valve 
member to allow said valve member to engage said seat. 

3. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to be 
lowered in a well bore; a ?rst valve seat in said tubular 
member; a valve head pivotally mounted in said tubular 
member and movable upwardly into engagement with 
said seat; a valve device in said tubular member for 
allowing upward ?ow of ?uid in said tubular member, 
said device including a second valve seat in said tubular 
member and a valve member movable downwardly into 
engagement with said ‘second seat; holding means secured 
to said valve member and engaging said valve head to 
hold said‘ head in open position while said valve member 
engages said second seat and also while said valve mem 
ber is elevated from said second seat; and releasable 
means connected to said tubular member for maintain 
ing said valve member in a position in which said holding 
means is in engagement with said head, said releasable 
means being released to allow said valve member to be 
shifted downwardly to a position withdrawing said hold 
ing means from said valve head to allow said valve head 
to engage said ?rst valve seat. 

4. In Well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to 
be lowered in a well bore; a ?rst valve seat in said tub 
ular member; a ?rst valve member in said tubular mem 
ber and movable upwardly into engagement with said 
?rst valve seat; a valve device in said tubular member 
for allowing upward ?ow of ?uid in said tubular mem 
ber, said device including a second valve seat in said 
tubular member and a second valve member movable 
downwardly into engagement with said second seat; hold 
ing means secured to said second valve member and 
engaging said ?rst valve member to hold said first valve 
member in open position and substantially completely 
out of the path of ?uid ?owing through said ?rst valve 
seat; said holding means engaging said ?rst valve mem 
ber while said‘second valve member engages said second 
seat and also while said second valve member is elevated 
from said second seat; and releasable means connected to 
said tubular member for maintaining said second valve 
member in a position'in which said holding means en 
gages said ?rst valve member, release of said releasable 
means allowing said second valve member to be shifted 
downwardly to a position withdrawing said holding 
means from said ?rst valve member to allow said ?rst 
valve member to engage said ?rst valve seat. 

5. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to be 
lowered in a well bore; a ?rst valve seat in said tubular 
member; a ?rst valve member in said tubular member 
movable upwardly into engagement with said seat; a 
valve device in said tubular member for allowing upward 
?ow of ?uid in said tubular member, said device includ 
ing a second valve seat in said tubular member and a 
tubular valve member movable downwardly into engage 
ment with said second seat; holding means secured to 
said tubular valve member and engaging said ?rst valve 
member to hold said ?rst valve member in open position 
while said tubular valve member engages said second 
seat and also while said tubular valve member is elevated 
from said'second seat; and means releasably securing 
said second valve seat to said tubular member to enable 
said ‘tubular valve member and seat to be shifted down 
wardly to a position withdrawing said holding means 
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from said ?rst valve member to allow said~ ?rst valve 
member to ‘engage said ?rst valve seat. 
" 6. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to 
be‘ lowered in a well bore; a ?rst valve seat in said tubu 
lar member; a ?rst valve member in said tubular mem 
ber movable upwardly into engagement with said seat; 
a valve device in said tubular member for allowing up 
ward ?ow of ?uid in said tubular member, said device 
including a second valve seat in said tubular member and 
a tubular valve member movable downwardly into en 
gagement with said second seat; holding means secured 
to said tubular valve member and engaging said ?rst 
valve member to hold said ?rst valve member in open 
position while said tubular valve member engages said 
second seat and also while said tubular member is ele— 
vated from said second seat; frangible means releasably 
securing said second valve seat to said tubular member 
and disruptable by ?uid under pressure above and acting 
on said second seat to allow said second seat and tubular 
valve member to move downwardly to a position in which 
said holding means is withdrawn from its position hold 
ing said ?rst valve member in open position. 

7. In well apparatus: a tubular member having means 
thereon for secun'ng said member in a conduit string to 
be lowered in a well bore; a ?rst valve seat in said tubu 
lar member; a ?rst valve member in said tubular member 
movable upwardly into engagement with said seat; a 
valve device in said tubular member for allowing up 
ward ?ow of ?uid in said tubular member, said device 
including a second valve seat in said tubular member and 
a second tubular valve member movable downwardly 
into engagement with said second seat; a tubular exten 
sion secured to said tubular valve member and engaging 
said ?rst valve member to hold said ?rst valve member 
in a fully open position out of engagement with said ?rst 
seat and substantially completely out of the path of ?uid 
?owing upwardly through said tubular extension and said 
?rst valve seat, said tubular extension holding said ?rst 
valve member in such open position while said tubular 
valve member engages said second seat and also while 
said tubular valve member is elevated from said second 
seat; and releasable means connected to said tubular 
member for maintaining said second tubular valve mem 
ber in a position in which said tubular extension engages 
said ?rst valve member, release of said releasable means 
allowing said tubular valve member to be shifted down 
wardly to a position withdrawing said tubular extension 
from said ?rst valve member to allow said ?rst valve 
member to engage said ?rst valve seat. 

8. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to 
be lowered in a well bore; a valve seat in said tubular 
member; a valve member pivotally mounted in said tu 
bular member and movable upwardly into engagement 
with said seat; a valve device in said tubular member for 
allowing upward ?ow of ?uid in said tubular member 
and into the conduit string to a predetermined level that 
is lower than the level of the well bore ?uid surrounding 
the conduit string, said valve device closing when said 
predetermined level is reached, said device engaging said 
valve member to prevent its engagement with said seat; 
by-pass means to allow restricted upward flow of ?uid 
within said tubular member past said valve device when 
said valve device is closed; and releasable means en 
gageable with said valve member and connected to said 
tubular member to hold said device in engagement with 
said valve member, said means being releasable to allow 
said valve device to be shifted downwardly in said tubular 
member out of engagement with said valve member to 
allow said valve member to engage said seat. 

9. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to 
be lowered in a well bore; a valve seat in said tubular 
member; a valve member in said tubular member and 

10' 

15 

20 

25 

30 

35 

40 

60 

65 

70 

75 

1O 
movable upwardly into engagement with said'seat;-a' 
valve device in said tubular member for allowing upward 
?ow of ?uid in said tubular member and into the conduit 
string to a predetermined level that is lower than the 
level of well bore ?uid externally of the conduit string, 
said valve device closing when said predetermined level 
is reached, said device engaging said valve member to 
prevent its vengagement with said seat; by-pass ori?ce 
means to allow restricted upward ?ow of ?uid within 
said tubular member past said valve device when said 
valve device is closed; and releasable means engageable 
with said valve device and connected to said tubular 
member to hold said device in engagement with said valve 
member, said means being releasable to allow said valve 
device to be shifted downwardly in said tubular member 
out of engagement with said valve member to allow said 
valve member to engage said seat. " ‘ I 

10. In well apparatus; a tubular member having means 
thereon for securing said member in a conduit string to 
be lowered in a well bore; a valve seat in said tubular 
member; a valve member in said tubular member and 
movable upwardly into engagement with said seat; a 
valve device in said tubular member for allowing upward 
?ow of ?uid in said tubular member and into the conduit 
string to a predetermined level that is lower than the 
level of well bore ?uid externally of the conduit string, 
said valve device closing when said predetermined level 
is reached, said device engaging said valve member to 
prevent its engagement with said seat; by-pass ori?ce 
means to allow restricted upward ?ow of ?uid within 
said tubular member past said valve device when said 
valve device is closed; releasable means engageable with 
said valve device and connected to said tubular member 
to hold said device in engagement with said valve mem 
ber, said means being releasable to allow said valve de 
vice to be shifted downwardly in said tubular member 
out of engagement with said valve member to allow said 
valve member to engage said seat; and valve means for 
closing said by-pass ori?ce means against downward 
?ow of ?uid therethrough. 

11. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to 
be lowered in a well bore; a ?rst valve seat in said tubular 
member; a ?rst valve member in said tubular member 
and movable upwardly into engagement with said seat; 
a valve device in said tubular member for allowing up 
ward ?ow of ?uid in said tubular member and into the 
conduit string to a predetermined level that is lower than 
the level of well bore ?uid surrounding the conduit string, 
said device including a second valve seat in said tubular 
member and a second valve member movable down 
wardly into engagement with said second seat; holding 
means secured to said second valve member and engaging 
said ?rst valve member to hold said ?rst valve member in 
open position while said second valve member engages 
said second seat and also while said second valve mem 
ber is elevated from said second seat; said second valve 
seat having a by-pass ori?ce therethrough to allow re 
stricted upward ?ow of ?uid within said tubular member 
past said valve device when said second valve member 
engages said second valve seat; and releasable means 
connected to said tubular member for maintaining said 
second valve member in a position in which said holding 
means engages said ?rst valve member, release of said 
releasable means allowing said second valve member to 
be shifted downwardly to a position withdrawing said 
holding means from said ?rst valve member to allow 
said ?rst valve member to engage said ?rst valve seat. 

12. In well apparatus: a tubular member having means 
thereon for securing said member in a conduit string to 
be lowered in a well bore; a ?rst valve seat in said tu 
bular member, a ?rst valve member in said tubular mem 
her and movable upwardly into engagement with said 
seat; a valve device in said tubular member for allowing 
upward ?ow of ?uid in said tubular member and into 
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the conduit string to a predetermined level that is lower 
than the level of well bore ?uid surrounding the conduit 
string, said device including a second valve seat in said 
tubular member and a second valve member movable 
downwardly into engagement with said second seat; hold 
ing means secured to said second valve member and en 
gaging said ?rst valve member to hold said ?rst valve 
member in open position while said second valve member 
engages said second seat and also while said second valve 
member is elevated from said second seat; said second 
valve seat having a by-pass ori?ce therethrough to allow 
restricted upward flow of ?uid within said tubular mem 
ber past said valve device when said second valve mem 
ber engages said second valve seat; releasable means 
connected to said tubular member for maintaining said 
second valve member in a position in which said holding 
means engages said ?rst valve member, release of said 
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releasable means allowing said second valve member to 
be shifted downwardly to a position withdrawing said 
holding means from said ?rst valve member to allow 
said ?rst valve member to engage said ?rst valve seat; 
and valve means movable downwardly into engagement 
with said second valve seat to close said by-pass ori?ce 
against downward flow of ?uid ‘therethrough. 
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