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7 -Claims.

1

This invention relates to new and useful im-
provements in valves and relates particularly to
fill-up valves employed for controlhng the filling
of well pipe as the same is lowered within a well
hore.

A well pipe, such as well casing, which is to
be lowered into.a well bore is ordinarily equipped
with a back check or cementing valve at its lower
portion .and said valve.is upwardly closing so as
to prevent admission of -fluid from the well bore
into the pipe during the lowering operation and
thereby protect against a blowout through the
pipe. ‘However, after the pipe is landed in its
final position within the bore, cement is pumped
downwardly through the pipe and outwardly past
the back cheek or cementing valve into the for-
mation around. the lower portion.of the pipe to
bond the pipe to the sub-surface formation.

As is well known, it is not generally desirable
to run the entire pipe string dry and it is there-
fore the usual practice to fill the bore of the pipe
with fluid during the lowering operation. .The
pipe is ordinarily filled by pumping fluid from
the mud pit into said pipe, with the introduc-
tion of fluid being carried out periodically, as
for example, upon. the running of each two or
‘three sections or stands of pipe. The filling
operation requires holding the pipe stationary
and considerable time is consumed in connecting
jand disconnecting .the pump outlet to the pipe
and in actyally carrying out the ﬁlhng operation.
:Fllhng of the pipein this manner results in lost
rig time and addmonal labor on.the part of the
crew and has the additional dlsadvantage of pos-~
sibly sticking the pipe during the time that the
pipe is held stationary; also since the pipe is
‘filled from the mud pit.at the surface, the par-
ticular fluid pumped .into the pipe may not be
identical to the fluid in the bore hole whereby
these dissimilar fluids will subsequently admix
which is undesirable.

It is, therefore, one object of this invention to
provide an improved fill-up valve for well pipe
‘which will effect filling of the pipe by fluid from
within the well bore and which is so.constructed
that.the cementing operation may be carried out
in the usual manner after the well pipe has been
‘landed in its final position in'the well bore.

An important object of the invention is to pro-
vide an improved valve adapted to be mounted
inthe lower portion of a well pipe and function-
ing to automatically control filling of the pipe
“by fluid from the well bore as said pipe is lowered
therein; said valve also 1nc1ud1ng a pos:t1ve back
check closure means which prevents a blowout
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fhrough .the pipe in the .event excessive pres-
sures develop in the ‘well bore.

Another obgect is to provide an improved valve,
of the character described, which is actuated by
the pressure dn‘ferentlal thereacross and wh1ch
operates to open the inlet to the pipe durmg low-
ering movement of the pipe and to close sa1d in-
let when a predetermmed volume of fluid has been
adm1tted to the pipe whereby ﬁlhng of the plpe
oceurs automatlcally durlng lowering of sa1d pipe
to the1 eby obviate the nece551ty of ﬁlhng the plpe
f1 om the surface.

A further object is to provide a-fill-up valve
for well pipe wherein the valve element extends
transversely across.the major portlon of the bore
of-the pipe and has one side exposed to the pres-
sure within the pipe ‘bore with 1ts opposme suie
exposed ‘to the pressure within “the well bore,
whereby the valve is actuated by the d1fferent1al
in such pressures.

Still another object is to provide a valve, of
the character described, wherein the valve ele-
ment which is operated by-the pressure drﬂeren—
tial thereacross may comprise a plurality of

‘pivoted-metallic-members or may-be a single-an-
-nular-resilient- member-which substantially-spans
-the ‘bore of ‘the -pipe within-which -the-valve “is
-mounted.

Other and ‘further objects -of -the invention

-will- appear from the description of the invention.

-In the accompanymg drawmgs which form a
part of the instant speclﬁcatmn wh1ch are-to be

‘read ‘inconjunction therew1th and wherein'like
-reference numerals-are used to indicate-like parts

in the various views:

Figure 1 is a-transverse, vertical sectional view
of a fill-up valve, constructed in accordance with
the invention, with the ﬁllmg valve element ina
closed posmon

Figure'2-is a similar view with the valve ele-
ment which controls ﬁlhng in an open posmon

‘Figure 3-is a “horizontal cross—sectlonal VleW

‘taken on the line 3—3 of Figure 1,

Fxgure 4-is a view, similar to Figure 1, illus-
tratlng a modified f01m of valve clement for con~

posmon

“Figure-5 is a view, similar to- Figure 4 with the
filling valve open,

Figure 6 is a view, similar to Figures 4 and'5

.and- 111ust1at1ng the pos1t10n of the parts when

the cementing ope1atlon is bemg carrled out
through the valve, and

-Figure 7 is a horlzontal cross-sectional view,

‘ta};en on-theline 1—T of: Flgure 4,
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In the drawings, the numeral {9 designates a
valve device or unit which is adapted o be con-
nected in the lower portion of the casing string
(not shown) and which is arranged to control
the entry of fluid from the bore of the well as
the pipe or casing is lowered through the fluid
within said bore. The valve device includes an
outer tubular housing or body I{ which is formed
with an internally threaded box (2 at its upper
end whereby the device may be readily attached
to the lowermost section of the well pipe A. The
lower end of the body or housing i1f has a per-
forated plug 13 threaded therein and said plug
is formed with a plurality of fluid inlet openings
14. Intermediate the ends of the body or hous-
ing are located a plurality of outlet ports [6 which
establish communication between the interior of
the body and the well bore. An upwardly closing
valve disc (6 having an external annular seating
surface i1 is slidable within the lower portion of
the bore of the housing I[{ and the surface 17 is
adapted to engage an internal annular valve seat
18 formed within the bore of the housing when
the valve disc is in ifs raised position.

An axial bore 18 extends through the valve

disc and a depending collar which is externally
threaded surrounds the bore. A sleeve 21 is
threaded to the collar 28 and has a bore 22 which
is of substantially the same diameter as the bore
19 through the valve disc. A plurality of radially
extending guide wings or projections 23 are
formed integral with the sleeve member 2! and
function to guide the sliding movement of the
valve disc 16 within the bore of the housing. A
coil spring 24 which has its lower end engaging
a transverse perforated partition 25 within the
plug 13 and which has its upper end engaging an
annular shoulder 26 provided on the sleeve mem-
ber 2{ functions to exert its pressure to urge the
valve disc assembly upwardly within the housing,
whereby the seating surface {7 of the valve disc
16 is maintained in engagement with the valve
seat 18. .
. A back check valve 27 is adapted to close the
bore 22 of the sleeve member 2{ by engagement
with a.beveled seat 28 provided at the lower end
of said bore and the valve 27 has a stem 29 which
extends upwardly and axially within the bore.
The upper portion of the stem is slidable within
a guide spider 30 disposed in the bore of the sleeve
member 21 and a coil spring 81 which is confined
‘between the spider and the head 21a of the valve
21 constantly urges the valve to a lower or open
‘position. )

With the spring 24 maintaining the valve dise
assembly in a raised position in engagement with
the valve seat {8, fluid entering the lower por-
‘tion of the bore of the housing {1 may normally
pass upwardly through the bore of the sleeve
member 21 and the bore 19 of the valve disc 16.
‘If the pressure of this fluid becomes excessive
‘stich. éxcessive pressure will move the check valve
21 -to its..upper or seated position to completely
_close off any flow through the valve assembly and
theréby shut off any flow into the well pipe to
which the housing 1l is connected. The check
valve 27 thus provides a positive protection
against possible blowout in the event the well bore
-pressure becomes excessive. .

" 'For confrolling the admission of the well fluid
-into the well pipe a hinged valve V is mounted
“on the upper end of the valve disc 16 and this
valve -comprises a pair.of complementary hinged
sections 32, each section being pivotally mounted
on g pivot pin 33 within upstanding ears 33c
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4 .
formed on the valve disc. A coil spring 34 is
associated with each hinged section and said
springs constantly urge the sections toward each
other to the position shown in Figure 1, in which
the valve V is closed to prevent flow in either
direction to the interior of the well pipe above
said valve. As illustrated, each section is gen-
erally semi-circular as viewed from above (Figure
3) and said sections are adapted to be swung on
their respective pivots against the tension of the
spring 3§ to the position shown in Figure 2 where-
by a flow through the valve sections may occur.
It will be evident that the under side of the valve
sections are normally exposed to the pressure of
the fluid within the well bore while the upper
surfaces of said sections are exposed to the pres-
sure within the well pipe to which the housing
1 is connected. The pressure of the springs 34
is added to the pressure within the well pipe and
by varying the strength of these springs the dif-
ferentials in pressure across the valve which are
necessary to move the valve to an open position
may be controlled. Although the valve V is illus-
trated as made in two pivoted sections it is evi-
dent that said valve may be constructed of three,
four or any desired number of sections or seg-
ments, each of which would be suitably pivoted
to swing upwardly to an open position. ’

In the operation of the device or unit I8 said
unit is connected to the lower end or in the lower
portion of the well pipe string and is lowered
downwardly through the fluid within the well
bore. When first introduced into the the well
bore the parts will be in the position as shown in
Figure 1 with the valve disc {6, which may be
termed the cementing valve, in its upper closed
position and the back check valve 27 in its low-
ered open position; the valve V will be closed with
its sections being maintained closed by the
springs 34. < As the well pipe is lowered through
the fluid within the bore the kinetic pressure
which is built up due to the movement of the pipe
string into the well fluid will result in an impact
bressure against the surface of the sections 32
of the valve V whereby the sections are swung
to an open position to admit the fluid from the
well bore into the interior of the wel] pipe A.
It is noted that the pressure of the spring 31 on
the check valve is sufficient to maintain the
check valve open against the normal kinetic
pressure developed during the Jowering operation
s0 that said check valvé remains open to allow
the pressures to act against the valve V under
normal conditions.

An inflow of fluid into the well pipe continues
until a sufficient volume of fluid has been admit-
ted to the pipe so that the hydrostatic head pres-
sure of such admitted fluid plus the pressure of
the springs 24 is sufficient to overcome the pres-
sure acting against the under side of the sections
32 of the valve V. When this cceurs, the hydro-
static head pressure of the admitted fluid over-
comes the pressure acting to hold the valve open
and the sections 32 are returned to their original
closed position to close the valve V as shown in
Figure 1." The valve V remains closed until con-
tinued lowering through the fluid column again
increases the pressure acting against the under
side of the valve V and when this occurs the valve
is again opened to admit additional fluid. The
admission of such additional fluid continues until
the head pressure of the admitted fluid plus the
spring is again sufficient to overcome the pres-

-sure acting against the under side of the valve

sections 32 whereby the valve is again closed.
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The alternate opening and closing of the valve
controlled solely by the differential in pressures
acting there-across continues as the pipe is low-
ered through the fluid within the well bore and
by the time the pipe is landed in its final position
the desired volume of fluid has been admitted to
fiil the pipe in a desired manner. - It is obvious
that if excessive pressures are developed within
the well hore during the time of lowering of the
pipe such excessive pressure will be sufficient to
overcoime the tension of the spring 31 which nor-
mally holds the check valve 21 in its open position
and the check valve 2T will be closed to shut off
flow upwardly through the bore 22 of the sleeve
member 21 and bore {9 of the valve disc 6. This
effects a rositive shut off of upward flow of fluid
into the well pipe and assures protection against
a possible blowout during the lowering operation.

After the pipe has been . lowered to ifs final
position cement may be pumped downwardly
through the well pipe in the usual manner and
acting against the valve V which is mounted on
the upper surface of the cementing valve disc 16
will' funetion to move the valve disc {6 down-
wardly against pressure of its spring 24 whereby
the outlet ports §5 in the housing will be opened
to rermit a discharge of cement outwardly into
the well bore. Therefore, after the well pipe has
been finally landed in position a cementing opera-
tion may be carried out in the usual manner,

From the foregoing, it will be seen that the
device provides a means whereby the well pipe or
casing may be automatically filled by fluid from
within the well bore as said pipe is lowered
through said bore. A positive protection against
blowout in case of excessive pressures within the
bore is provided by means of the back check
valve 27. The entire structure is such that after
the pipe is lowered into position the ordinary
cementing operation may be accomplished.

In Figures 4 to 7 a modified form of the in-
vention is illustrated. In this form the valve
disc 18 and the valve V are omitted and an elastic
valve clement 85 is substituted therefor. The
valve element is constructed of rubber, rubber
compound or other elastic material and has a
normal shape which is generally conical or ta-
pered toward its upper end. The base portion 36
of the valve element is molded or otherwise se-
cured to a flanged supporting collar 37 and a
sleave member 2ia is secured to the lower end
of the collar. The sleeve 2i¢ is similar in con-
struction to the sleeve 21 of the first form and
has the back check valve 27 mounted therein,
while its external surface is formed with a plu~-
rality of radial guide wings or ribs 23¢. A coil
spring 24a normally urges the valve assembly
upwardly whereby an annular beveled  seating
surface 38 on the valve element is engaged with
a valve seat 39 mounted within the body or hous-
ing {ia of the device:

The valve element 35 has a tapered bore 29’
which is reduced toward its upper end and which
terminates in a restricted passage 46. The up-
per end of the passage 40 is further reduced
whereby a relatively small orifice 4{ is formed
axially in the upper end of the element. The
lower end of the hore of the element communi-
cates through the opening 37¢ in the supporting
collar and the bore of the sleeve member 21a with
the interior of the housing below the valve as-
sembly. TInlet openings I4a are-formed in a plug
member {3a¢ threaded in the lower end of the
body or housing iia while outlet ports {5a are
formed in-the wall:-of the housing.
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The operation of this form of the invention is
substantially the same as the first form shown
in Figures 1-3. The housing {la is connected
to the lower end or in the lower portion of the
well pipe and the valve element 35 is normally
in the position shown in Figure 4 with said valve
element being in its upper position engaging the
valve seat 39 and closing the outlet ports 15a.
The back check valve 21 is maintained in its
open position by its spring 3i. As the device
is lowered through the fluid within the well bore
the kinetic pressure which is developed as a re-
sult. of said lowering acts within the tapered
bore 3%’ of the valve element 35 and since said
member is constructed of an elastic material this
pressure functions to expand or stretch the ele-
ment-to enlarge its bore as illustrated in Figure
5, whereby the fluid from the well bore may enter
the well pipe. When the fluid which has entered
the well pipe attains a predetermined hydro-
static head pressure which, added to the normal
inherent resiliency of the element 35 is sufficient
to overcome the pressure of the fluid acting within
the bore of the element, said element is returned
to its initial unexpanded position to substantially
shut off further inflow of fluid from the well hore
into the well pipe. It is noted that in such un-
expanded position the small orifice may remain
open so that actually there may never be-a posi-
tive shut off through the elastic element; rather
the diameter of the bore of the element is varied
in accordance with pressure conditions to pro-
vide for a controlled filling of the well pipe:

After a predetermined entry of fiuid has oc-
curred and the element 35 has returned to its
initial unexpanded position, continued lowering
of the device to a point where the pressure ex-
teriorly of the pipe is sufficient to overcome the
pressure within the pipe acting downwardly on
the valve element, the valve element again
spreading or expanding to enlarge its bore to
admit -additional liquid and the intermittent
opening and closing of the valve element 35 in ac-
cordance with pressures acting on opposite sides
thereof continues until the pipe has been lowered
to its final position within the bore. At such
time proper filling of the pipe by the fluid from
within the well bore has been carried out. It
is obvious that if a blowout threatens at any
time  during the lowering operation, the. check
valve 37 will be moved upwardly to-close any
flow upwardly within the pipe.

After the well pipe has been properly posi-
tioned in the well bore the usual cementing op-
eration may be completed by merely pumping
cement downwardly through' the well pipe and
such cement will act against the.upper end of
the valve element 35 and will. move the complete
valve assembly downwardly as illustrated in Pig+
ure 6, whereby the seating surface 38 of the valve
element moves away from the valve seat 39 and
uncovers the outlet ports 15a through which the
cement is discharged.

In both forms: of the invention it is:prefersble
that the various internal parts of the. device he
constructed of a material which may be readily
drilled out whereby after the cementing opera-
tion is complete the said parts may be drilled
outb in the usual manner to open the lower end
of the well pipe. In both forms the differential
in pressures acting on opposite sides of the fill-up
valve, either valve B.in Figure:1l or the valve ele~
ment 35 in Figure 4, actuates the valve to effect
automatic filling. of the pipe during lowering
thereof.. Also-in the: devices: illustrated,. a:posis
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tive shut off of the well pipe-will occur in case
of a threatened blowout and yet the assembly
is so constructed that an ordinary cementing
operation may be accomplished in the usual man-
ner following the final positioning of the well
pipe within the well bore. Although only a single
valve device is illustrated and described as mount-
ed in the lower end or lower portion of the weil
pipe it is noted that several of the valve de-
vices may be disposed in spaced relation in said
pipe; in such event, the pressure drop occurring
across each device would be lessened since the
overall pressure drop is distributed over a plu-
rality of devices, whereby excessive wear on the
parts of each device due to abrasion caused by
high velocity flowing fiuid, is reduced.

- From the foregoing it will be seen that this
Invention is one well adapted to attain all of the
ends and objects hereinabove set forth together
with other advantages which are obvious and
which are inherent to the structure.

It will be understood that certain features and
subcombinations are of utility and may be em-
ployed without reference to other features and
subcombinations. This is contemplated by and
is within the scope of the claims.

As many possible embodiments may be made
of the invention without departing from the
scope thereof it is to be understood that all mat-
ter herein set forth or shown in the accompany-
ing drawings is to be interpreted as illustrative
and not in a limiting sense.

Having described the invention, I claim:

1. A fill-up valve device for a well pipe which
is adapted to be lowered within a well bore hav-
ing fluid therein including, a tubular bedy adapi-
ed to be connected in the lower portion of the
well pipe and having a fiuid inlet whereby fuid
from the well bore may enter the hody and flow
into the well pipe, a valve assembly mounted in
the bore of the body and including an upwardly
closing valve member and also including a valve
element for controlling admission of fluid into
the pipe and actuated by the pressure differential
thereacross, said valve element being opened
when pressure in the well bore exceeds the pres-
sure in the well pipe, and closing after a pre-
determined volume of fluid has entered said pipe,
and a back check valve forming part of the as-
sembly for shutting off all flow into the well pipe
in the event the pressure in the well bore be-
comes excessive, said upwardly closing valve
member, said valve element and said back check
valve of said valve assembly being connected to-
gether for axial movement in said tubular body.

2. A fill-up valve device for a well pipe which
is adapted to be lowered within a well bore hav-
ing fluid therein including, a tubular body adapt-
ed to be connected in the lower portion of the
well pipe and having a fluid inlet whereby fluid
from the well bore may enter the body and flow
into the well pipe, a valve assembly mounted
in the bore of the body and including a valve
element for controlling admission of fluid into
the pipe and actuated by the pressure differen-
tial thereacross, said valve being opened when
pressure in the well bore exceeds the pressure
in the well pipe, and closing after a predeter-
mined volume of fluid has entered said pipe, a
back check valve forming part of the assembly
for shutting off all flow into the well pipe in
the event the pressure in the well bore becomes
excessive, said body having cementing outlet
ports, and an upwardly-closing cementing valve
forming part of the valve assembly and normally
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preventing outward flow through the outlet ports,
said cementing valve being adapted to be actu-
ated to allow flow through the outlet ports by
pressure from within the well pipe, said valve
element, said back check valve, and said cement-
ing valve of said valve assembly being connected
together for axial movement in said tubular body.

3. A valve device as set forth in claim 1, where-
in the valve element which controls the admis-
sion of fluid infto the well pipe is formed of a
plurality of pivoted sections.

4. A valve device as set forth in elaim 1, where~
in the valve element which controls the admis-
sion of fluid into the well pipe comprises an ex-
pansible member of elastic material having a
central pore therethrough.

5. A fill-up valve device for a well pipe which
is adapted to be lowered within a well bore hav-
ing fluid therein including, a tubular body adapt-
ed to be connected in the lower portion of the
well pipe and having a fluid inlet whereby fluid
from the well bore may enter the body and flow
into the well pipe, said body having cementing
outlet ports leading from the bore thereof, a
valve assembly mounted within the bore of the
body and including an upwardly closing cement-
ing valve which normally prevents outward fiow
from a well pipe through said outlet ports and
which is arranged to be moved downwardly by
predeterinined pressure within the well pipe to
permit cutward flow through said ports, said
cementing valve having an axial flow passage
therethrough, and a valve means consisting of a
plurality of pivoted sections mounted on the ce-
menting valve for controlling the flow through
said passage, and means for actuating said valve
means by the differential in the pressures act-
ing on opposite sides thereof, together with a
back check valve mounted in the lower portion of
the flow passage and normally maintained in
an open position, and means for closing said
back check valve to shut off flow through the
passage when the well bore pressure becomes
sufficiently excessive to threaten a blowout.

§. A fill-up valve device for a well pipe which
is adapted to be lowered within a well bore having
fluid therein including, a tubular body adapted
to be connected in the lower portion of the well
pipe and having a fluid inlet whereby fluid from
the well bore may enter the kody and flow into
the well pipe, said body having cementing outlet
ports, a valve assembly mounted within the bore
of the body and-including an upwardly closing
ementing valve which normally prevents out-
ward flow from the well pipe through said outlet
ports and which is arranged to be moved down-
wardly to open the ports by predetermined pres-
sure within the well pipe, said cementing valve
having an axial flow passage therethrough, said
cementing valve being formed of elastic material
and having its upper portion tapered and cone-
shaped with the flow passage extending entirely
therethrough, the bore of the cone-shaped por-
tion being exposed o the pressure within the
well bore and the outer surface of said portion
being exposed to the pressure within the well
pipe, whereby said tapered portion is expanded
and retracted to open and close the bore there-
through by the differential in pressures acting
on opposite sides thereof.

7. A valve device as set forth in claim 6, to-
gether with a back check valve mounted in the
lower portion of the flow passage and normally
maintained in an open position, and means for
closing said back check valve to shut off flow
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