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1

‘The présent invention relates to pumps, and
more particularly to pumps used in connection
with rotary oil well drilling egquipment for:cir-
culating the drilling fiuid or “mud,” as it is com-
monly called.

In drilling wells with rotary equipment, the
drilling fluid is pumped downwardly to the drill
bit- at the well bottom through -the . drill-stem
string whieh rotates the bit. =~ The fluid,. after
leaving the- bit, is forced by the mud-pump to
return to the earth’s surface via the annular
space within the well and surrounding the drill-
stem string. toe :

The purpose of sueh cireulation is not only to
lubricate the bit and to prevent.cave-ins, buf the
drilling fluid also acts to entrain and carry away
detritus created by the bit. In order to properly
enfrain sucH detritus; the drilling fluid must
have a specific gravity greater than tiat: of the
detritus; and consequently ‘the fluid is: somewhat
vieious in nature. '

.Since the drilling operation requires the con-
tinuotis movement. of a large volume of the drill-
ing fluid, the mud-pump must be capable of de-
livering large capacities, and due to the nature of
the drilling fluid, the pumps must be:capable of
delivering such capacities at high pressure.

_The result is that the pump valves and their
complemental seats are nob ‘only constantly sub-
jected to the abrasive action: of the drilling fluid,
but. they are also subjected to-a terrific pound-or
hammer each time the valve seats.

The principal object of the present invention
is' to- provide a mud-pump valve and seat as-
sembly, wherein, the hammer of the valve en
the seat isreduced to a. minimum.

Another important object is to provide a valve
and seat structure which is so designed that it
will. also- withstand the abrasive action of the
drilling-fluid by providing ample: flow opening,
thereby eliminating unnecessary. turmoil as the
fluid passes therethrough. )

_ An additional object.is:to. provide a mud-pump
valve and seat. assembly, wherein some of the
drilling fluid is trapped and acts to cushion the
" valve, upon each seating movement of the valve.

A further chject is to provide an assembly of
this class, which is so designed that the forces
created by the metal to metal blow of the clos-
ing valve, are dispersed or distributed .over a
large area of the seat member, thus eliminating
most of the metal fatigue now present in many
conventional mud-pump valve. and seab as-
semblies.

A still further object is to provide an as-
sembly, in which the metal to metal blow is not
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only dampened by trapped fluid, but in-which the
undampened forces remaining are taken by parts
of the assembly other than the complemental
seating surfaces thereof. }

Yet another obiect of the invention is to pro-
vide an assembly which will last longer under
comparable conditions, than -any conventional
valve and seat assembly now on the market.

Other-objects and purposes will be apparent
from ‘the following description, when taken in
conjunctionn with the accompanying two- sheets
of drawings wherein:

Figure 1 is a top view of the valve seat mem-
ber of the assembly; ’ oo i

Figure 2 is a vertical sectional view- taken sub-
stantially along the line 2—2, Figure 1;

Figure 3 is a vertical sectional view of the en-
tire assembly, showing the valve member at the
lower end of its stroke, and illustratinig the seal-
ing element thereof before it has been deformed
by fluid pressure into sealing engagement with
the seat member; and, o

Pigure 4 ‘is an elevational view showing the
valve member in partial vertical section, and
showing the seat member in entire vertical sec-
tion, the-sealing element of the valve being illus-
trated as it appears where deformed by fluid
pressure into sealing engagement with the seat
surface of the seat member. '

Like characters of -reference  designate’ like
parts in those figures of the drawings in which
they-occur. ‘

In the drawings: ‘

The reference  character A indicates, as a
whole, an annular valve seat member having a
downwardly tapered conical exterior surface f
adapted to be pressed downwardly into a circu-
lar part, not shown, but which forms a part of
a conventional oil field mud-pump. _
As best lustrated in Figure 1, the seat mem-
ber A has-a concentrically centered upstanding
boess or takle 2 which' is rigidly connected there-
to by a plurality of outwardly radiating ribs or
webs 8. In the embodiment illustrated in the
accompanying drawings, there are-three of such
webs 3 shown, and conseguently, there are pro-
vided therebetween three arcuate flow open-
ings 4. I

The upper- inside surface of the bore of the
annular seat member- A is machined to form an
outwardly flared annular- conical valve seating
surface 5. ’ ) ’

The table 2 has an-axial through bore: 6, and
the upper surface thereof is preferably bevelled
continuously downward from. its cenfer’ to its
peripheral edge T. ‘
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The upper bevelled surface of the table 2 has
a plurality of radially extending grooves 8, and
each groove 8 terminates at its outer end in com-
munication with the upper end of a vertical slot
9. The slots 9 are machined into the peripheral
or side surface of the table 2, and extend there-
along the entire vertical length of said table. It
is preferable that the peripheral side surface of
the table also have an encircling annular in-
dentation 10.

The functions of the grooves 8, the slots 9, and
the indentation 10 will be more fully described
hereinbelow.

The valve assembly further mcludes a valve
member which is indicated, as a whole, by the
reference character B.

The valve member B consists substantially of
a heavy metal inverted cup shaped body 20, hav-
ing an axially located vertical valve stem 21
integral with the floor 22 thereof. The inside
surface of the floor or bottom 22 of the inverted
cup-shaped body 29, is bevelled to coincide with
the upper surface of the table 2 of the valve seat
member A. The cup-shaped body 20 has an an-
nular side wall 23 integral with the outer annu-
lar edge portion of the cup bottom 22, and the
inside surface of the wall 23 is of sufficient diam-
eter to barely clear the periphery of the table 2.
The stem 21 extends above and below the cup-
bottom 22 for a considerable distance, as shown
in Figures 3 and 4, and its outside surface is
equipped with spiral grooves 24. The function
of the spiral grooves 24 will be more fully de-
seribed hereinbelow.

‘The valve member B further includes an out-
wardly projecting annular flange 25 which is in-
tegral with the lower edge port ear of the cup
wall 23, The exterior edge surface of the flange
25 is tapered to substantially coincide with the
taper of the seating surface § of the seat member
A. The upper surface of the flange 25 has an
upwardly projecting annular rib 26 extending
therearound in spaced relation to the outer sur-
face of the cup wall 23. :

Seated upon the upper surface of the flange
25, is a removable annular valve rubber or seal-
ing element 27.. The sealing element 27 has an
outer bevelled or tapered edge surface 28, which
normally coincides with and forms a continua-
tion of the tapered edge of the flange. The in-
nermost surface of the element 27 seats within a
suitable groove which is formed in the periph-
eral surface of the wall 23 of the inverted cup-
shaped member 20, and a metal ring 29 sur-
rounds the cup wall 23 and seats upon the seal-
ing ring 27, to hold the same in place.

The upper end surface of the metal ring 29
has an annular groove 30 which lies adjacent
its bore. The outer edge of tthe cup-bottom 22
has. an annular groove which lies adjacent and
communicates with the groove 30 when the ring
29 is in place. A resilient split metal retaining
ring 31 is adapted to be snapped into the groove
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30, and when positioned therein, acts to retain .

the ring 29 in its installed position.

In assembling the parts of the valve member
B, the sealing element 27 is first pressed down-
wardly over the cup-shaped body 20 until it
snaps into the perivheral groove in the out-
side of the body. The ring 29 is then placed
upon the sealing element 27, and the retaining
ring 31 is then snapped into place.

The groove in the body 28 into which the re-
taining ring 381 nests,
envelope slightly more than one hundred eighty
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degrees of the cross-sectional diameter of the
material of which the ring 3! is formed. The
inherent resilient action of the sealing ring 217,
which tends to move the ring 29 upwardly, there-
fore also acts to keep the retaining ring 3f
seated within its groove. Since the retaining
ring 31 is made of the spring steel, there is no
possibility of it being jarred out of place during
operation of the valve. .

In installing the valve B operatively in the
seat member A, it is only necessary to insert
the lower end of the stem 2{ into the central
bore 6 in the table 2.

It is pointed out that the wall 23 of the body
20 is of the exact length necessary, to allow the
lower surface of the flange 25 and the lower
end of the wall 23 to seat upon the upper edges
of the three webs 3 at the same time the lower
surface of the cup-bottom 22 contacts the upper
surface of the table 2. The shock or blow of
the downward moving valve B, is therefore dis-
tributed over the entire upper surface of the
table 2, and is also partially borne by the three
webs.

As best shown in Figure 3, when the valve B
is so seated af the lower end of its stroke, neither
the tapered outer surface of the flange 25, nor
the tapered outer surface of the sealing element
21 are in contact with the seating surface 5 of
the seat member A. Consequently, the seating
surface § is not called upon to withstand any
portion of the hammer which is created by the
downwardly moving valve B.

‘When the assembly is operatively installed in
a mud-pump, there is a downward acting fluid
force which drives the valve B toward its seated
position. .- This fluid force acts upon the upper
surface of the sealing element 27, in the di-
rection indicated by the arrow in Figure 4, and
is sufficient to bend the outer portion of the seal-
ing element 27 downwardly into sealing engage-
ment with the: seating -surface 5. Figure 4
illustrates the sealing element 27 when its outer
portion is bent downwardly into such position.

As stated hereinabove, the blow of halting the
downward movement of the valve B is distributed
over the upper surfaces of the table 2 and the
webs 3. In the present structure, the force of
such a blow is dampened by the action of the
fluid being trapped temporarily in the pocket
formed between the lower surface of the cup-
bottom 22, and the upper surfaces of the table 2.

The fluid thus: trapped may escape from be-
tween the two surfaces by traveling outwardly
along the grooves 8, and ‘thence downwardly
through the slots 9. The fluid capacity of the
grooves 8 and slots 9, may of course, be varied
in manufacture, in order to suitably regulate the
speed with which the valve: B is permitted to
reach its termination.

During operation of the valve B, the helical
grooves 24 in the surface of the stem 21 are
filled with pump fluid. - Therefore, the force of
the well fluid upon the grooves 24 acts to create
a partial rotative movement of the valve upon
each stroke thereof. This eliminates any tend-
ency of the seating surface 5 and the outer edge
of the flange 25 to become couplementally cut in
one place by the abrasive action of the flowing
fluid.

From the foregoing description, it is thought
to be obvious that a valve assembly has been
provided which accomplishes all of the objects
and purposes set forth herein.
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Obviously, the invention is susceptible to some
alteration or change without defeating its prac-
ticability, and I therefore do not wish to be con-
fined to the single embodiment illustrated in the
drawings and described hereinabove, further
than I am limited by the scope of the appended
claim.

I claim: .

In a valve and seat assembly for pumps, the
combination of: an annular metal valve seat
member having an upstanding central boss sur-
rounded by radially spaced flow passages for
fluid, and having an axial bore therethrough;
an annular upwardly presented conical valve
seating surface formed in said seat member and
surrounding said passages; a valve stem recipro-
catably mounted in said bore; a valve head inte-
gral with the stem at a point intermediate the
ends thereof, said head having a downwardly
presented cup-shaped recess for closely nesting
the boss upon each downward stroke of the
head; a rigid annular flange integral with and
outstanding from the head for seating upon the
smaller lower portion of said conical seating sur-
face; a resilient annular sealing element sur-
rounding said head and resting upon said flange
for sealing with the upper larger portion of said
conical seating surface; a rigid metal ring dis-
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posed around the head and resting upon the
sealing element; a complemental annular groove
in the exterior surface of said head, and in the
interior surface of the ring; a spring metal snap-
ring in said groove for holding the rigid ring
seated upon the sealing element; and passages
formed in the exterior side surface of said boss
for permitting the escape of fluid which is
trapped in the recess by the boss upon each
downward stroke of the head toward valve seat-
ing position.
PHILIP M. REA.
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