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@ Valve arrangement for use in a displacement pump.

@ Valve arrangement for use in a displacement
pump comprising a valve being guided cenfrally and
a valve seat, the valve and the valve seat being
provided with co-operating closing faces (6, 15), and
in which further a sealing ring (10) of an elastic
material is provided. One of the co-operating closing
faces (6, 15) is provided with a number of grooves,
whereby in the closed position the spaces on both
sides of the co-operating closing faces (6, 15) are
connected with each other.
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Valve arrangement for use in a displacement pump

The invention relates to a valve arrangement
for use in a displacement pump comprising a valve
being guided cenirally and a valve seat, the valve
and the vaive seat being provided with co-operat-
ing closing faces, and in which further a sealing
ring of an elastic material is provided.

Valve arrangements of this kind are used inter
alia with displacement pumps for pumping liquids
being mixed with solid materials causing mostly
abrasion or with corrosive solid materials, such as
water and sand or other mixtures, e.g. in the
chemical, coal, oil indusiry and the like. Pumping
such mixiures, being known as slurries, makes
strong demands as to the reliability and abrasive
resisiance of these pumps.

A problem involved herewith is the construction
of both the suction valves and the press vaives in
these pumps. Especially during closing both types
of valves are subjected to strong abrasive effects.
To obviate that problem sealing rings of an elastic
material are already used. However, per se quite
other and novel problems are caused thereby. The
object of the present invention is to provide a
solution for these problems. Thereto the present
invention is characterized in that one of the co-
operating closing faces is provided with a number
of grooves, whereby in the closed position of the
valve the spaces on both sides of the co-operating
closing faces are connected with each other.

By this measure it is obtained that fluid to be
pumped, which can be present between the sealing
ring and the valve, can be forced away without
damaging the valve.

From SU -850.903 a valve arrangement is
known per se, in which grooves are used. However,
with this known arrangement the object aimed at
by the present invention cannot be obtained. Pref-
erably the said grooves are arranged in such a
manner that they extend substantially in a radial
direction.

By radial direction it is meant here a course
along a describing line of a surface which generalily
will be a conical closing surface.

According to the invention the number of
grooves will be between 2 and 12, the lowest
number being applied preferably with small valves
and higher numbers with greater valves.

According to the invention it has been found
that it is advantageous to form a circular groove in
a closing face of the valve and/of the valve seat.

Finally, according to the invention the substan-
tially radially extending grooves can be formed in
both the closing face of the valve and in such face
of the valve seat.
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Further advantages of the present invention will
appear from the following description of some ex-
emplary embodimenis with reference to the draw-
ings, in which:

Fig. 1 is a longitudinal cross section of a
valve arrangement as used with pumps of the
present kind;

Fig. 2 shows schematically the deformation
of the sealing ring;

Fig. 3a shows a preferred embodiment of the
invention;

Fig. 3b is a cross section along the line b-b
in Fig. 3a, on a enlarged scale;

Fig. 4, 5 and 6 show three other embodi-
ments of the invention.

Referring to Fig. 1 a valve arrangement is
shown, which consists of a valve body 2 having a
supporting element 3, a stem 4 and a guiding
element 5. The element 3 having a greater diam-
eter than the other parts is provided with a conical
closing face 6. A ring 7 is secured on the vaive
body 2 by means of screwthread 8. The ring 7 has
at its circumference a recess 9, in which a sealing
ring 10 of an elastic material, such as rubber, is
fitted. The ring 10 rests at its underside on a
conical part 11, which joins the conical closing face
6 of the element 3. At its outer side the ring 10 has
a conical portion 12 having a somewhat greater
diameter than the conical face 6.

A valve seat 13 is arranged in a valve housing
14 and has a conical face 15, the upper part of
which serves as a sealing face and the lower part
of which serves as a closing face. The upper part
of the conical face 15 together with the face 12 of
the elastic ring 10 will form the co-operating seal-
ing faces and the lower part of the conical face 15
together with the conical face 6 will form the co-
operating closing faces.

Further the valve seat 13 is provided with a
guiding ring 16 for guiding the valve stem 4.

At the top side the guiding element 5 extends
through a bush 17 being provided in the valve
housing 18. A spring 19 being provided between
the housing 18 and the ring 7 maintains the valve
in its closed position, as long as the valve will not
be opened by a pressure difference caused by the
displacement plunger (not shown) and overcoming
the spring force.

In Fig. 2 the situation is shown which arises
when the valve is closing. The ring 10 will be
deformed thereby, in which a space 20 will be
formed. That space contains material having the
same composition as the fluid to be pumped. As
ring 10 is subjected to the pressing pressure of the
pumnp the maierial in the space 20 will be com-
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pressed. That material will ook for an outway into a
space in which the pressure will be lower than in
space 20 that will be underneath the valve {(space
21). As the co-operating conical faces 6 and the
lower part of 15 do not realise a complete sealing
that fluid will thus be constrained to move between
the conical faces 6 and 15 with high velocity. This
causes abrasion at the surfaces of these conical
faces, resulting quickly in a failure of the valve.

Fig. 3a shows an embodiment of the present
invention which is preferred now by applicant. In
this embodiment shallow grooves 22 and 23 re-
spectively are formed either in the conical face 6 or
in the conical face 15, through which the fluid
being contained in space 20 can escape.

It is also possible to form the circular grooves
24 and 27 respectively in the face 15 and element
3 respectively. It is not necessary to form all
grooves 22, 23, 24 and 27. Generally it will be
sufficient to form a number of grooves 22 in the
conical face 6. Futher it will be an advantage that
the surface of the grooves together with the face 6
and 15 respectively of the element 3 and seat 13
respectively can be hardened, as in Fig. 36 it is
shown for groove 22 in face 6. In that figure, in a
cross section b-b in Fig. 3a the hardened layer 25
is shown which includes also the surface of the
groove 22.

Fig. 4 shows an embodiment in which the
elastic sealing ring 10 is connected with the valve
seat 13 instead of with the valve. In that case the
grooves 22, 23, 24 and 27 can be formed in a
similar manner as shown in Fig. 3a.

Fig. 5 shows a similar embodiment. Thersin
grooves 22, 23, 24 and 27 are also formed.

Finally, in Fig. 6 a third embodiment of this
kind is shown. In this embodiment the elastic ring
10 is also mounted on the valve seat 13 by means
of a ring 28. The grooves can be formed either in
the element 3 (groove 23 in face 15) or in the seat
13 (groove 22 in face 6). Here the sealing faces 26
of element 3 and 12 of ring 10 are not the same as
the sealing faces 6 and 15. Here groove 24 can
also be formed in element 3 and groove 27 in seat
13.

Claims

1. Valve arrangement for use in a displacement
pump comprising a valve being guided centrally
and a valve seat, the valve and the valve seat
being provided with co-operating closing faces, and
in which further a sealing ring of an elastic material
is provided, characterized in that one of the co-
operating closing faces (6, 15) is provided with a
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number of grooves, whereby in the closed position
the spaces on both sides of the co-operating clos-
ing faces are connected with each other.

2. Valve arrangement according to claim 1,
characterized in that the grooves extend substan-
tially in a radial direction.

3. Valve arrangement according to claim 1 or
2, characterized in that the number of said grooves
will be between 2 and 12.

4. Valve arrangement according to one of the
claims 1-3, characterized in that a circular groove -
(24, 27) is formed in a closing face of the valve (3)
and/or the valve seat (13).

5. Valve arrangement according to one of the
claims 2-4, characterized in that both substantially
radially extending grooves (22) and grooves (23)
are formed in the closing face (8) and the closing
face (15) respectively.
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