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This invention relates to valve structures for
use in well casings or other tubing employed dur-
ing the drilling of deep oil wells.

It is the prineipal object of our present inven-
tion to provide a novel valve structure for well
casings and other tubing employed in wells, which
enables the casing or tubing to be equipped with
a back pressure valve at any point below the top
of the valve bore after the casing or tubing is
positioned in the well bore.

There are & considerable number of uses to
which devices embodying our invention may be
put, but in the present application we have shown
it applied to a well casing cementing device for

5 use in cementing casing in an oil well bore.

In practicing our invention, we provide a bar-
rier fitted to the casing or tubing prior to the
time the same is lowered into the well bore, which
harrier is formed with a coaxial valve port. Sur-
rounding this port is a"yieldable valve seat mem-
ber. A ball or like valve member is provided
which may be passed from one side of the barrier
to the other through the port, due to the fact that
when the valve member enters the port, the yield-
able seat will expand and enable it to pass there-
through. ‘The yieldable seat, however, will not
vield when the valve member attempts to pass
through the port in the opposite direction so that
when the valve member engages it, closing of the
valve port through the barrier will result. This
enahles the casing to be lowered into the bore
minus the valve member itself so that the fluid
may be pumped downwardly through the casing,
and fluid may pass upwardly through the casing
in the opposite direction, if so desired. After the
easing has been positioned, or if at any other
time it is desired to provide a back pressure valve,
the latter may be pumped, or otherwise passed,
down the casing. It will pass through the valve
port in the barrier, and thereafter act as an up-
wardly seating back pressure valve in cooper-
ation with the valve seat member, so that fluid
may not pass upwardly through the valve port
in the barrier.

In the present application our novel valve struc-
ture is combined with other elements so that
while lowering the casing into the bore, washing
fluid may be pumped coaxially downward through
the lower end of the casing. Thereafter the valve
member is passed downwardly through the bar-
rier and engages a second valve seat in a second
barrier. spaced below the first-named, and acts
to shut off the flow of fluid through the lower
end of the casing so that a subsequently intro-
duced charge of cement may be discharged
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through the sides of the casing intermediate the
two barriers. After the cementing operation, the
valve member rises to seat on the upper barrier
against the seat member and prevents the ce-
ment from flowing back and upwardly into the
casing through the first barrier,

It is obvious that a well cementing device
capable of such functions is ideal for certain
kinds of cementing jobs.

The invention is exemplified in the following
description and -illustrated by way of example in
the accompanying drawings, in which:

Fig. 1 is a central vertical sectional view
through a well cementing device including our
improved valve structure disclosing the arrange-
ment of the parts as the device is lowered into
the well bore. :

Fig. 2 is a similar view showing the valve of
our improved valve construction in the position
it will assume during the cementing operation.

Fig. 3 shows a different form of the device il-
lustrated in- Fig. 1, different in that it is not
equipped with a float valve.

Fig. 4 is a similar view of the same device dis-
closed in Fig. 3 showing the ball of our-improved
valve structure in the position it assumes during
the cementing operation.

Fig. 5 is a fragmentary view of our improved
valve structure showing the manner in which the
ball passes through the yielding valve seat.

Fig. 6 is a third form of device embodying our
invention.

Referring more particularly to Fig. 1, we have
there disclosed a well casing 10 positioned in a
well bore {f. Fitted to the lower end of this cas-
ing is a device {2 embodying our invention. This
device 12 includes a casing shoe {4 having a lower
barrier 15 mounted therein, and in this instance
this lower barrier 1§ is in the form of a cement
plug cast directly into the lower end of the cas-
ing shoe and terminating in a guide nose 16, as
in usual practice. We desire to point out- here,
however, that instead of the casing shoe {4, the
device may be incorporated in a casing collar,
and may be positioned at any point along the
well casing 10 between casing sections.

The lower barrier {5 is formed with a central
coaxial passageway I7, interposed in which is a
float valve structure (8. This float valve struc-
ture is such that when the.casing is lowered into
the well bore, the valve 19 will seat upwardly on
the seat 20 to prevent the passage of fluid up-
wardly into the casing, so that the latter may he
floated into the bore. However, when pump pres-
sure is exerted downwardly in the casing, the

20

25

30

40

50

55




10

15

20

25

a5

40

a8

55

({]

wvalve 19 seats on the Jugs 21 and dces not obstruct
the flow of fluid downwardly through the pas-
sageway 1. This back pressure valve structure
does not form a part of the present invention.

At the upper end of the lower barrier 1§ and
surrounding the upper end of the passageway 17
is a valve seat £2, which in this instance we prefer
to term a bridging valve seat. Formed in the cas-
ing just above the lower barrier |5 are a plural-
ity of radial ports 23. These ports are formed
through the wall of the casing shoe or collar
{4 ~nd are fitted with “Welch” plugs 24. This
type of plug and its characteristics are old and
well known, and it will suffice to say that they
will stand considerable pressure from the exterior
but will release upon a much lesser pressure from
within the casing shoe (4.

Pitted within the casing shoe or coupling 4
above the lower barrier and above the ports 23
is an upper barrier 25 formed principally of rigid
but drillable material. This transverse upper
barrier is formed with a coaxial valve port 26. At
the underside of the barrier 28 is a yielding valve
seat member 21 having a port 28 formed there-
through in alignment with the port 26 in the
unyielding portion of the barrier 25. This valve
seat member 21 is formed of such flexible or
pliable material, as rubber, .and is disk-like
and Is anchored at its outer perimeter in the un-
yieldable portion of the barrier 25, as illustrated.
The port 28 of the yieldable valve seat 27 is sur-
rounded by an upturned annular flange which
abuts at its upper and outer side against a
tapered shouider 29 on the unyielding portion of
the barrier 285, as illustrated.

To cooperate with the upper barrier is a ball
valve member 30. This ball valve member 30 is
slightly less in diameter-than the port 26 through
the unyielding portion of the upper barrier, but
it is greater in diameter than the port 28 formed
through the yielding valve seat member 21.
However, when this ball 30, as illustrated in Fig.
5, is pumped downwardly through the casing and
passes through the port 26, it will expand the
port 28 of the yieldable valve seat member 27
and will pass therethrough. However, when the
Pall 30 attempts to pass upwardly through the
port 28, the yieldable valve seat will not expand
and therefore the ball will cooperate with this
seat in closing the port through the upper bar-
rier.

We have found in actual practice that the ball
36 may pass downwardly through the upper bar-
rier without any indication of pressure on the
gauge, and we have found that it cannot be
forced upwardly through the upper barrier at a
gauge indication of 3000 pounds per square inch.

It will be seen, of course, that the portion of
the yieldable valve seat member 21 surrounding
the port 28 will be prevented from expansion
when the ball 38 attempts to pass upwardly
through the port, due to its engagement with the
tapered annulai shoulder 28.

It should be stated that the ball 30 is of a
diameter greater than the passageway i1 through
the lower barrier 15, and is capable of seating
on the seat 22 to shut off the flow of fluid through
the lower barrier.

The device illustrated in Figs. 3 and 4 is ex-
actly the same in construction as that shown
in Figs. 1 and 2, with the exception that the
lower barrier {5 is not equipped with a float valve
structure, which is indicated at 18 in Figs, 1
and-2. The upper barrier and the ball 38 to-
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gether with the cementing ports 23 are identical
to that illustrated in Figs. 1 and 2,

In Fig. 6 the device there illustrated 1s the
same as shown in Figs. 1 to 4, inclusive, with the
exception that lugs 31 are provided above the
passageway 17 in the lower barrier 15 to prevent
the bali 30 from bridging the passageway through
the lower barrier 5. In this device likewise the
side cementing ports are eliminated due to the
fact that during the cementing operation the
cement will pass around the ball 38 between the
lugs 31 and downwardly through the passageway
{1. In other words, the form of the device shown
in Fig. 6 is a back pressure valve structure which
may be rendered effective after the well casing
or tubing has been placed in the well bore.

In operation of the device, assuming that it is
embodied either as a casing shoe at the lower
terminal of the casing, or as a collar interposed
between the casing sections somewhere inter-
mediate the ends of the casing, it is constructed
substantially as illustrated. If it is constructed
as illustrated in Figs. 1 and 2, the moment that
it is lowered in the well casing, the ball 19 will
seat on its seat 20 and prevent the passage of
fluid upwardly through the casing so that the
latter will be what is known as “floated” into
place. The “Welch” plugs 24 being able to with~
stand a tremendous pressure from the exterior
will prevent the passage of fluid into the casing
through the cementing ports 23. If a bridge is
encountered, or if for any other reason it is de-
sired to wash down, washing or circulating fluid
may be pumped downwardly through the casing,
unseating the valve (9 and passing outwardly
through the lower end of the passageway (1.
It should be pointed out here that in order to
properly wash down, the fluid must be discharged
through the lower end of the casing. The wash-
ing fluid is not discharged at a pressure great
enough to blow out the “Welch” plugs 24 so that
no washing fluid will be discharged through the
cementing ports 23. After the casing has been
positioned, and it is desired to cement through
the ports 23, the ball valve 38 is pumped down-
wardly through the casing and will enter the port
26 in the rigid portion of the upper barrier 2§.
The pressure is sufficient to pass the ball 38
through the yielding valve seat member 21, as
illustrated in Fig. 5.

In the form of the device as illustrated in Figs.
1 to 4, inclusive, the ball 30 will then seat on the
seat 22 at the upper end of the passageway (7
through the lower barrier, shutting off the flow
of fluid through the lower barrier. The cement
is then placed in the casing, and in fact it may be
placed in the casing just after the ball and forced
downwardly through the port in the upper barrier
at a pressure great enough to blow out the
“Welch” plugs 24 in the cementing ports 23.
The cement will then eject through these ports
23 and travel upwardly around the casing, ce-
menting the same in.

After the cementing operation is complete and
the pressure within the upper end of the casing
is less than the pressure exteriorly of the cas-
ing, the bhall 30 will float upwardly against the
yieldable valve seat member 27, and as it cannot
pass upwardly through the port 28 in this valve
seat, it will entirely shut off the back flow of ce-
ment urwardly through the port in the upper bar-
rier. It should be stated that we prefer that the
ball 30 be buoyant in fluid cement but not buoy-
ant in the circulating or mud fAuid,

In the form of the device shown in Figs. 3 and
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4, the operation will be exactly the same, with
the exception that due to the fact that the lower
barrier (5§ in this form of the device is not fitted
with a float valve structure | 8, the casing will
not be “floated” into place. In all other respects,
however, the operation is the same.

In the form of the device shown in Fig. 6, the
casing is lowered without the ball 30 in place so
that there is a free travel of fluid both upwardly
and downwardly of the casing. When it is de-
sired to cement, however, the ball 30 is first po-
sitioned as previously described and then the
cement. is discharged downwardly through the
casing and through the passageway 1T in the
lower barrier and discharged. Upon discontin-
uing of the cementing pressure, the ball 30 will
float to its seat, preventing the back fiow of ce-
ment upwardly through the upper barrier,

Our present application is particularly con-
cerned with the novel valve structure arrange-
ment, which enables a back pressure valve to be
rendered effective at any time after the casing is
in place in the well bore, and we are aware that
it has a great many applications and uses in con-
nection with well cementing devices and in vari-
ous other capacities, although we are aware also
that the present type of cementing device has
ideal characteristics for well cementing jobs of
various kinds.

While we have shown specific applications of
our invention, it is to be understood that various
changes may be made in its construction, as well
as in its application, without departing from the
spirit of the invention as defined in the appended
claims.

Having thus described our invention, what we
clalm and desire to secure by Letters Patent is:

1. In combination with a tubular member, a
transverse barrfer formed therein, said barrier
having a port formed longitudinally there-
through, a valve member of g dimension less
than said port whereby it may pass therethrough,
& yleldable valve seat member adjacent the bar-
rier and surrounding said port and having an
opening therethrough of a- dimension less than
said valve. member, sald yieldable valve seat
member being capable of expansion when said
valve member attempts to pass therethrough in
one direction so that the valve member may pass
through the port and through said valve seat
member in said - direction, said yieldable valve
seat member being held by said barrier against
expansion when the valve member attempts to
pass therethrough in the opposite direction
whereby closure of said port will be effected..

2. In combination with a well casing, a lower
barrier fixed therein, said lower barrier having a
passageway formed therethrough, an upper bhar-
rier fixed in the casing and spaced upwardly from
the lower barrier, said upper barrier having a
port formed longitudinally therethrough, a
yieldable valve seat member adjacent sald port,
a valve member adapted to pass downwardly
through said port and yieldable valve seat mem-
ber, the latter yielding to permit such passage of
the valve member, the said valve seat member be-
ing prevented by the upper barrier from being
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expanded by the valve member when the same
attempts to pass upwardly through the upper
barrier whereby the valve member will close said
port.

3. In combination with a well casing, & lower
barrier fixed therein, sald lower barrier having
a passageway formed therethrough, an upper
barrier fixed in the casing and spaced upwardly
from the lower barrier, said upper barrier having
& port formed longitudinally therethrough, a
yieldable valve seat member adjacent said port, a
valve member adapted ‘to pass downwardly
through said port and yleldable valve seat mem-
ber, the latter being yieldable to permit such
passage of the valve member, the said valve seat
member being held by the upper barrier from be-
ing expanded by the valve member when the
same attempts to pass upwardly through the up-
per barrier whereby the valve member will close
said port, sald well casing having a plurality of
cementing ports formed through the sald wall
thereof intermediate said barriers, and a valve
seat formed at the upper end of the passageway
through said lower barrler upon which said valve
member may seat. . :

4. In combination with a well casing, a lower
barrier fixed therein, said lower barrier having a
passageway formed therethrough, an upper bar-
rier fixed in the casing and spaced upwardly
from the lower barrier, said upper barrier hav-
ing a port formed longitudinally therethrough, a
yleldable valve seat member adjacent said port,
a valve member adapted to pass downwardly
through sald port and yieldable valve seat mem-
ber, the latter yielding to permit such passage of
the valve member, the said valve seat member
being prevented by the upper barrier from being
expanded by the valve member when the same
attempts to pass upwardly through the upper
barrier whereby the valve member will close said
port, and a float valve structure incorporated in
sald lower barrier. . :

5. In combination with a well casing, a lower
barrier fixed therein, said lower barrier having
& Dpassageway formed therethrough, an upper
barrier fixed in the casing and spaced upwardly
from the lower barrier, said upper barrier having
a port formed longitudinally therethrough, a
yleldable valve seat member adjacent.said port,
a valve member adapted to pass downwardly
through said port and yieldable valve seat mem-
ber, the latter yielding to permit such passage
of the valve member, the said valve seat member
being held by the upper barrier from being ex-
panded by the valve member when the same at-
tempts to pass upwardly through the upper bar-
rier whereby the valve member will close said
port, said well casing having a plurality of ce-
menting ports formed through the sald wall
thereof intermediate said barriers, and & valve
seat formed at the upper end of the Dassageway
through said lower barrier upon which said valve
member may seat, and a float valve structure in-
corporated in said lower bartier.

REUBEN C. BAKER.
OSCAR A. MELLIN.
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