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@ Temporarily held open casing filling valve.

@ An automatic device for allowing downhole float-
ing equipment to fill with well fluid as it is lowered
into a well. The device comprises a casing equip-
ment housing (26) including a tubular section having
an axial bore therethrough; a valve assembly (24)
axially disposed in the axial bore of the tubular
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section, the valve assembly including a valve body 55 - \V’G{C /’: V,#V"\\ 2
(30) having a valve seat base therein; a guide spider §,":‘i '}t’ {”‘:’4\\\\\: -
above the valve seat base in the valve body and 30 NQ‘Q"; fis:: t{’%% 2z
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having a stem bolt bore therethrough; a valve poppet :\i“""« ‘..V }..}3
(32) having an upwardly-facing valve surface thereon 34 §:‘:qu’ !Hﬁ A}t’t{%
disposed adjacent the valve seat base; a stem bolt %’.‘"f \ 'f@.’.(%
(34) secured to the valve poppet and extending o §>$*’/ N "“4\\ 49

NN 2257

upwardly through the stem bolt bore in the guide 52 %05&‘%&\-“‘3:% —z0
spider; and a coil spring (36) disposed about the =2 5‘! _’——*»46 <

stem bolt biasing the valve poppet into engagement
with the valve seat base; and means (48) for holding
said valve poppet open, characterised by a cement
sheath (28) surrounding the valve assembly and
substantially filling the annular void between the
valve assembly (24) and the wall of the bore of the
tubular section; and wherein said holding means
comprises an automatic self-filling mechanism lo-
cated in the bottom of the casing equipment having
a portion thereof (48) adapted to selectively engage
a portion of the valve poppet (32) of the valve
assembly to selectively hold the valve poppet open
o allow fluids used in said well cementing operation
o flow upwardly through said self-filling float device.
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This invention relates to an automatic self-filling
device for floating equipment used in well cement-
ing operations.

A number of different types of check valves are
used in floating equipment employed in the ce-
menting of casing in oil and gas wells. It is nor-
mally desired to maintain the check valves open in
the floating equipment installed in the casing string
being run into the well bore so that the casing can
automatically fill with well fluids in the well bore
from the bottom of the casing string. This results in
a saving of time in comparison to manually filling
the casing string from the surface as it is being run
into the well bore.

One type of currently available self-filling float-
ing equipment design uses some type of sacrificial
mechanical part for maintaining the check valve in
an initially open position, such as one or more
shear plates, shear pins, exirusion rings, tension
collars or the like. Examples of such self-filling
floating equipment are shown in United States pat-
ent specifications nos. 2802482, 3385370, 3419040
and 3776250.

Another type of self-filling floating equipment
design uses an indexing mechanism to maintain
the check valve in an initially open position. An
example of such an indexing type mechanism is
shown in United States patent specifications nos.
3957114 and 4067358.

In a different type of floating equipment design,
shown in United States patent specification no.
4,712,619, it is desirable to have an automatic self-
filing mechanism. One way of providing the auto-
matic self-filling feature is to have an elastomeric
strap having lugs thereon which are used to initially
hold the valve member open. However, this ar-
rangement is not very satisfactory for a number of
reasons.

We have now devised an improved self-filling
float device which can operate automatically in well
cementing operations. The automatic self-filling
mechanism of the present invention preferably
comprises an arm and ear adapter arrangement
associated with the valve poppet of the floating
equipment.

According to the present invention, there is
provided a self-filling float device for use in a well
bore cementing operation, said self-filling float de-
vice comprising a casing equipment housing in-
cluding a tubular section having an axial bore
therethrough; a valve assembly axially disposed in
the axial bore of the tubular section, the valve
assembly including a valve body having a valve
seat base therein; a guide spider above the valve
seat base in the valve body and having a stem bolt
bore therethrough; a valve poppet having an
upwardly-facing valve surface thereon disposed ad-
jacent the valve seat base; a stem bolt secured to
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the valve poppet and extending upwardly through
the stem bolt bore in the guide spider; and a coil
spring disposed about the stem bolt biasing the
valve poppet into engagement with the valve seat
base; and means for holding said valve poppet
open, characterised by a cement sheath surround-
ing the valve assembly and substantially filling the
annular void between the valve assembly and the
wall of the bore of the tubular section; and wherein
said holding means comprises an automatic self-
filling mechanism located in the bottom of the
casing equipment having a portion thereof adapted
o selectively engage a portion of the valve poppet
of the valve assembly to selectively hold the valve
poppet open to allow fluids used in said well ce-
menting operation to flow upwardly through said
self-filling float device.

Preferably, the mechanism includes at least
one ear located on the bottom of the valve poppet
of the valve assembly; an adapter secured in the
bottom of the casing equipment housing; and an
auto-filling arm having a portion thereof secured fo
the adapter and having a portion thereof adapted to
engage a portion of the ear on the bottom of the
valve poppet.

In order that the invention may be more fully
understood, reference is made to the accompany-
ing drawings, wherein:

Fig. 1 is a cross-sectional view of a prior art
floating equipment insert having a strap and lug
automatic self-filling feature.

Fig. 2 is a cross-sectional view of a first embodi-
ment of the present invention, given by way of
example only.

Fig 3. is a cross-sectional view of a second
embodiment of the present invention, given by
way of example only.

Referring to Fig. 1, the prior art insert assem-
bly 10 is shown for floating equipment as de-
scribed in United States patent specification no.
4712619. Also shown with the insert assembly 10
is a prior art automatic self-filling attachment 12 for
the insert assembly 10.

The self-filling attachment 12 comprises an
elastomeric strap having a pair of standoff lugs 14
formed on the ends thereof. The attachment 12 is
secured to the bottom of the poppet valve 16 of the
insert assembly 10 by means of adhesive bonding.

After securing the attachment 12 fo the poppet
valve 16, the poppet valve 16 is opened, the lugs
14 inserted between the valve 16 and valve seat
18, and the valve 16 is released so that the lugs 14
are trapped between the valve 16 and valve seat
18. In this manner, when a piece of floating equip-
ment having the insert assembly 10 and attach-
ment 12 thereon is installed in a casing sfring run
into a well bore, since the poppet valve 16 is open,
the casing string will automatically fill with fluids
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from the well bore as it is run thereinto. To remove
the lugs 14 from between the poppet valve 16 and
valve seat 18 large volumes of fluid are pumped
through the insert assembly 10 to force the poppet
valve 16 open thereby releasing the lugs 14 to fall
downwardly.

Referring to Fig. 2, the automatic self-filling
mechanism 20 of a first embodiment of the present
invention is shown installed on a piece of floating
equipment 22.

The floating equipment 22 comprises a poppet
valve assembly 24, short casing section or collar
26, and a cement filler material 28 which retains
the poppet valve assembly 24 in the collar 26.

The poppet valve assembly 24 comprises a
tubular valve body 30, valve poppet 32, stem bolt
34, valve spring 36, and valve spring refainer cap
38. The valve poppet 32 has an elastomeric cover-
ing 40 thereon to seal against a portion of the valve
body 30. The valve poppet 32 is formed having a
plurality of lugs 42 on the bottom thereof.

The automatic self-filling mechanism shown in
Fig. 2 comprises an adapter 44, plurality of valve
poppet ears 46 secured to the bottom of the valve
poppet 32, and a plurality of auto-fill arms 48
secured to the adapter 44 at lugs 50 thereon by
means of pins 52.

The valve poppet ears 46 may be integrally
formed on the valve poppet 32 or may be sepa-
rately formed and secured to the bottom of the
valve poppet 32 by any suitable means, such as
adhesive bonding.

The adapter 44 is secured to the valve body 30
and cement 28 to retain the adapter 44 in position
on the body 30.

Each auto-fill arm 48 is formed having a hole
54 through one end therein and having a recess 56
in the other end thereof, in which, portion 58 of an
ear 46 may be received therein.

Referring to Fig. 3, the automatic self-filling
mechanism 120 of a second embodiment of the
present invention is shown installed on a piece of
floating equipment 122.

The floating equipment 122 comprises a pop-
pet valve assembly 124, short casing section or
collar 126, and a cement filler material 128 which
retains the poppet valve assembly 124 in the collar
126.

The poppet valve assembly 124 comprises a
tubular valve body 130, valve poppet 132, stem
bolt 134, valve spring 136, and valve spring re-
tainer cap 138. The valve poppet 132 has an
elastomeric covering 140 thereon to seal against a
portion of the valve body 130. The valve support
132 is formed having a plurality of lugs 142 on the
bottom thereof.

The automatic self-filling mechanism shown in
Fig. 3 comprises an elastomeric adapter 144, a
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plurality of valve poppet ears 146 secured to the
bottom of the valve poppet 132 and a plurality of
auto-fill arms 148 secured to the adapter 144.

The adapter 144 is secured to the valve body
130 and cement to retain the adapter 144 in posi-
tion on the body 130.

Each auto-fill arm 148 is formed having one
end thereof secured to the adapter 144 and having
at least one recess 150 in the other end thereof, in
which, a portion 152 of an ear 146 may be re-
ceived therein.

OPERATION OF THE INVENTION

Referring to Fig. 2, the automatic self-filling
mechanism 20 is installed in a piece of floating
equipment 22, a float collar. When the equipment
22 is installed in a string of casing (not shown), the
valve poppet 32 will be held open by the auto-fill
arms 48 engaging the poppet ears 46 on the valve
poppet 32.

Since the valve poppet 32 is in the open posi-
tion, as the string of casing is run into the well, fluid
may flow through the piece of floating equipment
22 1o fill the casing. When it is desired to close the
valve poppet 32, fluid is pumped downwardly
through the poppet valve assembly 24 of the float-
ing equipment 22 at a rate sufficient to cause the
valve poppet 32 to be forced open until the auto-fill
arms 48 no longer engage the poppet ears 46 on
the valve poppet 32. When pumping of the fluid
ceases, the valve poppet 32 will close and seat on
the valve body 30.

The operation of the automatic self-filling
mechanism 120 shown in Fig. 3 is the same as that
described with respect to Fig. 2 and the automatic
self-filing mechanism 20.

Claims

1. A self-filling float device for use in a well bore
cementing operation, said self-filling float de-
vice comprising a casing equipment housing
(26,126) including a tubular section having an
axial bore therethrough; a valve assembly
(24,124) axially disposed in the axial bore of
the tubular section, the valve assembly includ-
ing a valve body (30,130) having a valve seat
base therein; a guide spider above the valve
seat base in the valve body and having a stem
bolt bore therethrough; a valve poppet (32,132)
having an upwardly-facing valve surface there-
on disposed adjacent the valve seat base; a
stem bolt (34,134) secured to the valve poppet
and extending upwardly through the stem bolt
bore in the guide spider; and a coil spring
(36,136) disposed about the stem bolt biasing
the valve poppet into engagement with the
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valve seat base; and means (48,148) for hold-
ing said valve poppet open, characterised by a
cement sheath (28,128) surrounding the valve
assembly and substantially filling the annular
void between the valve assembly (24,124) and
the wall of the bore of the tubular section; and
wherein said holding means comprises an
automatic self-filling mechanism located in the
bottom of the casing equipment having a por-
tion thereof (48,148) adapted to selectively en-
gage a portion of the valve poppet (32,132) of
the valve assembly to selectively hold the
valve poppet open to allow fluids used in said
well cementing operation to flow upwardly
through said self-filling float device.

A device according to claim 1, wherein the
automatic self-filling mechanism includes at
least one ear (46,146) located on the bottom of
the valve poppet (32,132) of the valve assem-
bly; an adapter (44,144) secured in the bottom
of the casing equipment housing; and an auto-
filling arm (48,148) having a portion thereof
secured to the adapter and having a portion
thereof (56,156) adapted to engage a portion of
the ear on the bottom of the valve poppet.

A device according to claim 2, wherein said
ear (46,146) is integrally formed on the valve
poppet (32,132) of the valve assembly.

A device according to claim 2, wherein said
ear (46,146) is fastened on the valve poppet
(32,132) of the valve assembly.

A device according to claim 2, wherein the
adapter (44,144) is formed having a lug (50)
thereon having a hole therein.

A device according to claim 5, wherein said
auto-filling arm (48,148) has a hole in one end
thereof and a recess (56,156) in the other end
to receive a portion of the (46,146) ear therein.

A device according to claim 6, wherein the ear
(46,146) of the automatic self-filling mechanism
is formed having a portion thereof adapted to
be received in the recess (56,156) of the auto-
filling arm (48,148).

A device according to claim 7, wherein the
auto-filling arm (48,148) is secured to the
adapter (44,144) by means of a pin (52) en-
gaging a portion of the hole in the auto-filling
arm and engaging a portion of the hole in the
lug (50) on the adapter (44, 144).

10

15

20

25

30

35

40

45

50

55

9.

10.

A device according to claim 2, wherein the
auto-filling arm (48,148) is formed having a
recess (56,156) in one end thereof o receive a
portion of the ear (46,146) therein.

A device according to claim 9, wherein the ear
(46,146) of the automatic self-filling mechanism
is formed having a portion (58) thereof adapted
to be received in the recess (56,156) of the
auto-filling arm (48,148).
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