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(57) Abstract

In a valve (31) with
a valve body (7) which is
movably embedded in an
inner valve housing (36)
and which can be moved.
between the shown open
position and a not shown
closed position, one of
the two parts sliding
against each other when
actuating the valve,
namely the inner valve
housing (36) and the
valve body (7), is
moulded against the
other part. In a ball plug
valve (31) preferably the
inner valve housing (36)
is as shown moulded
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around the ball plug (7)
and within the outer
valve housing (32). For
moulding  the  said
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moulded part there is used a tool comprising partly two cores (50, 51) which may engage each its end of a flow passage (11)
designed in a valve housing and being cylindrical in the open position of the valve and partly a plug (57) which may grip a
control lever (15) on the valve body (7). There is thereby obtained a considerable simplification of the manufacture of the
valve in that complicated operations by assembling many small parts and adjustment of packings are avoided.
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Method of moulding a ball valve by mounting elements held
by cores constituting tools to practice the method

10

15

20

25

30

The application relates to a valve of the kind
comprising an outer valve housing with inlet and
outlet fluid passages, an inner valve housing with a
valve body bearing which through openings is in fluid
connection with the inlet and outlet passages, and a
valve body which is fluid tight and movably embedded
in the valve body bearing and adapted to be moved
with a first position where it shuts off the
connection between at least some of the openings and
at least one other position wherein through at least
one passage designed in the valve bearing it provides
fluid connection between at 1least some of the
openings which are shut off from each other in the
first position. Examples of such valves are slide
valves, plug valves with conical or cylindrical plug
or bali plug valves. The invention will be explained
in the following with reference to its application by
a ball plug valve but it is evident that the
invention may also be applicable by other valves
falling within the definition given above.

When assembling ball plug valves it is necessary for
easily understandable geometrical reasons that the
inner valve housing is designed in at least two parts
which in connection with the valve assembly work are
arranged on each its side of or around the ball plug.
The work of assembling the various parts of the inner
valve housing constitutes a considerable part of the
work of assembling the entire valve and the necessity
of designing the inner valve housing in two or more
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parts also entails the need for sealings between
these various parts apart from the necessity of
sealing the inner wvalve housing against the valve
body and the outer valve housing. -

It is therefore an object to provide a design of a
valve of the kind recited above whereby it is
achieved partly that the work of assembling the valve
has been considerably simplified and that the problem
of relative sealing between the various parts of the
inner valve. housing is avoided and this object is
achieved in that of the two parts whereof the first
is the inner valve housing and the other the wvalve
body, one of the parts is formed, for example by
moulding, against at least the surface of the other
part constituting the bearing surface of the valve
body bearing or the surface cooperating therewith. By
forming or moulding the inner valve housing against
the valve body or vice versa it is achieved partly
that it is no longer necessary to design the inner
valve housing in two or more parts partly that the
work of assembling the wvalve is substantially
simplified since the moulding process itself replaces
the work of assembling the inner valve housing and
the valve body.

In ball plug valves the surface on the inner valve
housing cooperating with the ball plug constitutes an
inwardly extending ball surface which if having to be
made for example by machining would require difficult
machine operations. By ball plug valves there is
therefore preferred an embodiment where the inner
valve housing is formed against the relevant surface
on the valve body so that only one outer ball

PCT/DK87/00021
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surface, namely on the valve body, will have to be
formed, and the inner ball surface of the inner valve
housing can then be moulded against same.

By an embodiment where the outer valve housing is
designed in one piece and has an opening, preferably
a side opening, through which the wvalve body has been
inserted before forming the inner wvalve housing
around the valve body and within the outer valve
housing, there is obtained a very simple manufacture
of the valve since this will only comprise three
parts which will each only have to be designed in one
single piece. A valve designed in this manner is
assembled by simply arranging the valve body and the
required cores and form parts in place in the outer
valve housing whereafter the inner valve housing is
moulded a;ound the valve body and within the outer
valve housing and where finally the cores and the
form parts are removed.

By a valve wherein the outer valve housing and the
valve body are of metal whereas the inner valve
housing is of plastic moulded around the valve body
it is advantageous that the inner valve housing is
formed with such dimensions in the non-mounted state
and that by insertion in the outer wvalve housing and
perhaps clamping thereof it is compressed in such a
manner that through the bearing surface of the valve
body bearing there is exerted increased pressure on
the valve body. By a suitable choice of plastic
material the inner valve housing may thereby show a
certain resilience which can be used for improving
the sealing towards the valve body and the outer
valve housing.
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A good sealing between the inner valve housing and
the outer valve housing can also be achieved by a
valve of the kind where the inner valve housing has
outwardly facing first contact faces cooperating with
inwardly faciné second contact faces in the outer
valve housing if on the first and/or second contact
faces there is designed at least one circumferential
elevation engaging in the assembled valve with a
certain force the opposite con*act face. In this
manner the circumferential elevations will form a

kind of line sealing between the respective parts.

By a method for producing a valve it is advantageous
that the inner valve housing or valve body is formed,
e.g. by moulding, against the surface or surfaces in
and/or on the valve body and the inner valve housing,
respectively, with which the inner valve housing and
the valve body, vrespectively, cooperate in the
assembled valve, and against other surfaces in and/or
on and/or similar to surfaces in and/or on other
parts of the assembled valve such as the outer valve
housing and in and/or on cores, e.d. moulding cores,
for forming the required openings and/or passages in
the inner valve housing and the valve bearing,
respectively.

By a method for producing a valve it is advantageous
by a first embodiment that the wvalve body 1is
initially shaped to its final shape at 1least as
regards the suffaces intended for cooperation with
the inner valve housing whereafter the inner valve
housing, if desired simultaneously with the outer
valve housing, is shaped by moulding around the valve
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body by using the cores which are required for
forming the passages made in the valve housing for
connecting the inlet and outlet passages and the
valve body and any cores for keeping moulding mass
clear of the passages formed in the valve body.

By another method for producing a valve it is
advantageous that only the inner valve housing is
moulded around the valve body, namely in a separate
mould, ir. that as a separate mould there is used such
mould and/or that there is used such a moulding mass
and the moulding is performed in such a manner that
at least one of the outer dimensions on the so
moulded inner valve housing is somewhat larger than
the corresponding inner dimension or dimensions in
the outer valve housing when this has been assembled
around the inner valve housing.

By a method for producing a valve it by a third
embodiment advantageous to proceed by the following
steps: there is used an outer valve housing with an
opening, preferably a side opening, through which the
valve body may be inserted to take a position
corresponding to its functional position, the wvalve
body is inserted through the said opening to take the
mentioned position and is retained there, and the
required cores and any other moulding cores are
arranged for forming a moulding chamber which is
defined by the valve body, inner surfaces on the
outer wvalve housing and the mentioned cores, the
inner valve housing is moulded in the mentioned
moulding chamber, and the cores and any moulding
cores are removed.
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Finally, by a method for producing a valve it is
advantageous by a fourth embodiment that the surfaces
on that of the two parts, namely the inner valve
housing and the valve body, against which the other
part is to be formed before the moulding are polished
and/or provided with a coating of a slip agent or
friction reducing agent and/or are plated with a
metal with a low coefficient of friction relative to
the material whereof the other part is to be formed.

The application also relates to a method for mounting
a valve body having the shape of a body of revolution
in a valve housing where there are great tolerances
between the two parts, by which method the two parts
are retained in correct interrelationship, the valve
housing is temporarily closed in relation to its
outer surroundings, and the spaces between the wvalve
body and the wvalve housing are subsequently filled
with a moulding mass which is anchored in the valve
housing.

By the method it is in this case advantageous to use
a fusible or meltable moulding mass which is pressed
in it its 1liquid state and as a valve body and a
valve housing to use a valve body and a valve housing
ma¢e of materials having a melting point which is
higher than the melting point of the moulding mass.

By the method for mounting a valve body it 1is
furthermore advantageous to use a chemically
hardenable moulding mass.

It is moreover advantageous by the method for
mounting the valve body to retain the parts in
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interrelationship by means of cores which in the
position of moulding provide a tight fit against the
valve housing and to press in the moulding mass
through one or more of the cores.

—By the method for mounting a valve which in the valve

body has a flow passage of circular cross section it
is moreover advantageous to retain the valve body by
means of moulding cores providing a tight fit along
the two rims of the flow passage through the valve.

It is furthermore advantageous by the method for
mounting a valve to let valve body and valve housing
be of metal and as moulding mass to use a plastic
material, e.g. polyvinylchloride or polyamide, having
good bearing properties relative to metal.

The application also relates to a tool for use by
carrying out the mentioned methods which tool is for
mounting a valve body with cylindrical flow passage
in a valve housing having straight passage along the
axis of the passage when the valve body is in open
position wherefore the tool for this use has two
cores which are adapted to be movable towards each.
other along the said axis in that each core is
designed with an outer and an inner shoulder where
the outer shoulder is adapted to be engagable with
one rim of the flow passage of the valve body and
where the inner shoulder is adapted to be eagagable
with a shoulder provided in the flow passages of the
housing.

By the tool according to the application it 1is
advantageous that the inner shoulders are designed



15

20

25

30

WO 87/05373
PCT/DKS87/00021

with a conical surface for engagement with the
shoulders in the flow passage in the housing.

The tool will in the following be further explained
with reference to the embodiments shown in the
drawing of a ball plug valve according to the
application where

Fig. 1 shows a longitudinal section of a first
embodiment of a valve along the 1line I-I
in Fig. 2,

Fig. 2 shows a cross-section of the valve shown
in Fig. 1 along the line II-II in Fig. 1,

Fig. 3 shows a top view of the same valve in the
direction of the arrow III in Fig. 1,

Figs. 4-6 in the same manner as Figs. 1-3 show
another embodiment of a valve according to
the invention,

Fig. 7 shows a tool where the valve body is
mounted from above,

Fig. 8 shows a tool where the valve body is
mounted from the side.

The embodiments shown in the drawing of valves
according to the application are both ball plug
valves of the kind used as closing valve for water
taps and similar valves so that it is possible on
these to change packings and make other maintenance
work without having to close the main valve of the
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system. The application is of course not limited to
use in this particular field.

The valve 1 shown in Figs. 1-3 comprises a two-piece
valve housing consisting of a first valve housing
part 2 and a second valve housing part 3. The first
valve housing part 2 is designed with an external
thread 4 whereas the second valve housing part 3 is
designed with an internal thread 5. In the shown
embodiment the wvalve housing consisting of the two
valve housing parts 2 and 3 may be described as an

outer wvalve housing enclosing an inner valve housing
6.

A ball plug 7 is pivotably embedded within the inner
valve housing 6 wherein for this purpose there is a
bearing surface 8. When the ball plug 7 is in the
shown open position, the water may flow for example
from left to right through an inlet passage 9, a
first opening 10 in the inner valve housing 6, a flow
passage 11 in the ball plug 7, a second opening 12 in
the inner valve housing 6 and an outlet passage 13.
As will be seen in Fig. 1, the inlet and outlet
passages 9 and 13, respectively, are provided in the
second respectively the first valve housing part 3
and 2, respectively. From the shown open position the
ball plug 7 can be turned through 90°C to a not shown
closed position wherein it will shut off the £fluid
connection between the inlet passage 9 and the outlet
passage 13. The ball plug 7 can in the shown example
be turned by means of a not shown screw driver which
can be inserted in the slot 14 in the head 15 of the

neck part 16 of the ball plug 7 shown in Figs. 2 and
3.
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1t is obvious that if the inner valve housing 6 and
the ball plug 7 were both manufactured in each its
individual piece, it would be impossible to mount the
ball plug 7 in the shown position in the inner valve
housing 6. In hitherto known valves this problem is
usually solved by designing the inner valve housing 6
in two parts, for example with the parting face
extending perpendicularly to the longitudinal axis of
the valve. The provision of a two-part inner valve
housing involves, however, partly that the work of
assembling the valve is complicated and partly that
problems arise in relation to sealing between the
various parts since there must  be ‘"both fluid
tightness between the two halves of the inner valve
housing and a fluid tight engagement between the
inner valve housing and the ball plug. These problems
are according to the application avoided by the fact
that the inner valve housing 6 is moulded around the
ball plug 7. In the shown example the inner valve
housing 6 is moulded around the ball plug 7 by using
a separate mould complete with cores for keeping
clear the openings 10 and 12 in that the mould is
designed in such a manner that circular elevations 19
and 20 will be made on the end faces 17 and 18 of the
inner valve housing 6. When the wvalve housing parts 2
and 3, which together form the outer valve housing,
are joined as shown by a joint 21, which may be a
thread joint or a glued joint, contact faces 22 and
23 on the second and the first valve housing part 3
and 2, respectively, will under a certain pressure
engage the circular elevations 19 and 20 and thereby
provide the required sealing between the inner flow
chamber of the wvalve and its surroundings.
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It is also possible in another manner to mould the
inner wvalve housing 6 around the ball plug 7 in such
a manner that when the inner valve housing 6 with the
embedded ball plug 7 is inserted in the outer valve
housing and this is clamped around the inner valve
housing, the inner valve housing 6 is to a certain
degree compressed whereby the contact pressure and
thus the sealing between the inner valve housing 6
and the ball plug 7 is improved. For less demanding
uses it is also possible to mould the outer wvalve
housing integrally with the inner wvalve housing. As
moulding material for the inner valve housing, if
desired the inner and the outer valve housing, there
may be used a suitable plastic material and as
examples may be mentioned polyvinylchloride (PVC) or
polyamide. As material for the ball plug 7 there may
be used brass which may also be used for the outer
valve housing when this is not moulded together with
the inner valve housing. In order to facilitate
turning of the ball plug 7 the surfaces thereof
engaging the surfaces on the inner valve housing (6)
may be polished and/or plated with a suitable coating

such as chrome or a slip agent may be applied
thereto.

In the embodiment shown in Figs. 4-6 the valve 31 is
in the main designed in the same manner as the valve
1 shown in Figs. 1-3 and the ball plug 7 is designed
in exactly the same way. However, in this valve the
outer valve housing 32 is designed in one single
piece which is possible in this case because the ball
plug may be inserted through a side opening 33
designed in the the wvalve housing 32, which side
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opening 33 is preferably just so wide that the ball
plug 7 may be inserted in the valve housing 32 -
forming in this case the outer valve housing - and
after the insertion be covered by a moulding mass for
forming the inner valve housing 36. By means of
suitable cores which are introduced into the flow
passage 11 through the inlet passage 9 and the outlet
passage 13, respectively, designed in the ball plug 7
there may be moulded a first and a second opening 40
and 43, respectively, corresponding to the openings
10 and 12 shown in Fig. 1. The bearing surface formed
by the moulding in the inner valve housing 36 is here
indicated by 38 and corresponds to the bearing
surface 8 shown in Fig. 1.

The side opening 33 through which the ball plug 7 is
inserted in the outer valve housing 32 is as
mentioned above designed with such dimensions as to
just allow the ball shaped part of the ball plug 7 to

‘pass through. In order to avoid unneccessary

weakening of the outer valve housing the opening 33
is as shown preferably oriented in such a manner that
its smallest dimension B which is somewhat larger
than the corresponding smallest dimension L of the
ball plug is oriented across the longitudinal axis of
tbe valve.

The parts of the valve shown in Figs. 4-6 having the
same reference numerals as in Figs. 1-3 moreover
correspond to the parts of the valve shown in Figs.
1-3 having these reference numerals.

In Fig. 7 there is shown a tool for use by mounting a
ball plug valve where the valve body is mounted
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through a side opening 33. The tool comprises two
cores 50, 51 which are adapted to be moveable towards
and away from each other along an axis which axis
corresponds to a cylindrical flow passage in a valve
housing with a straight passage. Each of the two
cores 50, 51 is at least by the mutually facing end
designed as bodies of revolution having a circular
cross-section about an axis coinciding with said .
axis, and both cores 50, 51 are designed with an
axial outer 53 and inner shoulder 54 where the axial
outer shoulder 53 is adapted to engage one of the
rims 55 of the flow passage of the wvalve body and
where the axial inner shoulder 54 is adapted to be
engagable with a shoulder 56 provided in the flow
passage of the housing. Before applying the tool, the
valve body is inserted through the side opening 33 in
the valve housing whereafter the valve housing 32
with the previously mounted valve body is inserted
with the flow passage enclosing the core 50. The core
50 with the mounted valve housing 32 is then moved
relatively to the core 51 in such a manner that both
cores 50, 51 are in engagement with the valve housing
32. The tool moreover comprises a plug 57 whose
longitudinal axis 1is at right angles to the said
common axis of the cores 50, 51. This plug 57 has a
recess which is adapted to receive the control lever
on the valve housing and the plug 57 is adapted to
rest on the servicing opening 33 in the valve housing
32. The tool moreover comprises means which are
adapted to inject a suitable plastic mixture into the
valve 31 in that this injection may for example take
place through an axial passage in the core 51. After
cooling of the wvalve housing 32 and the injected
plastic mass the mould may be opened by withdrawing
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the cores 50, 51 and the plug 57 in each its
direction whereby the valve housing 57 with the valve
body 7 moulded therein can be removed from the mould.

By further processing the inlet pin with appendage
may be pressed out of the valve housing 32 whereby
the outlet is broken by the reference numeral 58
whereafter the valve 31 with valve body 7 mounted
therein is complete.

Fig. 8 shows a similar tool where the valve body 7 is
adapted to be inserted through the flow passage. This
tool comprises likewise two cores 50, 51 and a plug
57 which can grip over the control lever on the valve
body 7, and this tool is moreover substantially
adapted in the same manner as the tool shown in Fig.

7 and the tool is used in the same manner as said
tool.

The application is of course not limited to use by
ball plug valves in that the advantageous effect of
moulding one of the two mutually cooperating parts in
a valve against the other part may also be achieved
by valves of another kind, for example plug valves
with cylindrical or conical plug or valves wherein
the movement of the valve body is translative, such
as slide and piston valves. It is also within the
scope of the application to mould the movable valve
part or the valve body between the faces in the valve
housing with which said part or said body is to
cooperate. This is relatively eésy in a plug valve
with conical or cylindrical plug in that a through-
core may in that case be arranged in the inlet and
outlet passage and extend through the space between
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them so that the valve plug by moulding around this
core will be provided with the required flow passage.
By means of suitable removable moulding parts
arranged on top of the valve housing there may in
that case also be moulded a handle on the valve plug.
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PATENT CLAIMS

1. Method for mounting a valve body having the shape
of a body of revolution in a valve housing where
there are great tolerances between the two parts,
characterised by retaining the two
parts in correct interrelationship, temporarily
closing the valve housing in relation to its outer
surroundings and by subsequently filling the spaces
between the valve body and the valve housing with a
moulding mass which is anchored in the valve housing.

2. Method according to claim 1,
characterised by using a fusible or
meltable moulding mass which is pressed in in its
liquid state and by using as a valve body and a valve
housing a valve body and a valve housing made of
materials having a melting point which is higher than
the melting point of the moulding mass.

3. Method according to claim 1,
characterised by using a chemically
hardenable moulding mass.

4. Method according to <claim 1, 2 or 3,
characterised by retaining the parts in
interrelationship by means of cores which in the
position of moulding provide a tight fit against the
valve housing and by pressing in the moulding mass
through one or more of the cores.

5. Method according to claim 4 and where the flow
passage in the valve Dbody is cylindrical,
characterised by retaining the wvalve
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body by means of moulding cores providing a tight fit
along the two rims of a flow passage through the
valve.

6. Method according to one or more of claims 1 to 6,
characterised by letting valve body and
valve housing be of metal and the moulding mass of a
plastic material such as polyvinylchloride or

polyamide having good bearing properties relative to
metal.

7. Tool for use by carrying out the method according
to one or more of the preceeding claims and for
mounting a valve body with cylindrical flow passage
in a valve housing having straight passage along the
axis of the passage when the valve body is in its
open position, characterised in,
that the tool comprises two cores which are adapted
to be movable towards each other along the said axis
in that each core is designed with an axial outer and
inner shoulder where the axial outer shoulder 1is
adapted to engage one of the rims of the flow passage
of the valve body, and where the axial inner shoulder

is adapted to engage a shoulder designed in the flow
passage of the housing.

8. Tool according to claim 7,
characterised in, that the axial
inner shoulders are designed with a conical surface

for engagement with the shoulders in the flow passage
of the housing.
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