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(54) Mounting for a thermostat on a valve

(57) A thermostatic valve has a valve housing (1) and a thermostat top part (2) with a base foot (7). The latter is
surrounded by a rotatable ring (11) and is pushed onto the valve housing (1) until it engages an abutment face (14) of the
valve housing (1). The valve housing (1) has a tapering clamping surface (16) against which clamping elements (17) are
pressed to urge the top part (2) against the abutment face (14). To compensate for thermally-induced material
deformations, and to prevent damage to the clamping face (16), the elements are arranged in grooves in ring (11), the

distance of the grooves from the centre line (18) of the ring (11) increasing from one end of the guide face (19) to the other.

Means (30) to prevent the elements (17) damaging the clamping face (16) and anti removal means are provided.
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Thermostat unit for a Thermostatic valve

This invention relates to a thermostat unit for

mounting on a valve housing to provide a thermostatic

- valve which comprises the valve housing and the
thermostat unit, and in which a hollow-cylindrical base
foot of the thermostat unit is surrounded by a retaining
ring, the ring is secured axially and is rotatable
relative to the base foot, the thermostat unit is
arranged to be pushed axially onto the valve housing
until the end face of the base foot engages an abutment
face of the valve housing, and the thermostatic valve
has an inclined clamping face on the valve housing and
at least one clamping element that is radially adjustable
in the retaining ring to bear against the clamping face
and the abutment face.

In a known thermostatic valve of this kind, (German
patent specification DE 32 36 371 C2), the clamping
element is a polygonal socket-head locking screw which is
screwed through a threaded bore in the retaining ring and
with a tapering face at its tip is pressed against the
inclined clamping face on the valve housing, so that the
end face of the base foot lies fixedly against the
abutment face of the valve housing. Because of the
considerable temperature fluctuations in the thermostatic
valve, however, there can be no guarantee that the end
face of the base foot will bear constantly and firmly

against the abutment face of the valve housing, since the



materials become deformed (expand and contract), and
permanent deformations occur in particular when the base

foot is made of plastics material. This in turn impairs

the accuracy of the temperature control. The locking
screw therefore has to be tightened occasionally, and the
operating personnel frequently tend to exert too great a
clamping force so that the inclined clamping face on the
valve housing is damaged and/or the key with a multiple-
cornered external head used for tightening is bent.

The invention is based on the problem of producing
a thermostat unit for mounting on a valve housing to
provide a thermostatic valve in which constantly secure
seating of the thermostat unit on the valve housing is
substantially guaranteed and damage to the inclined
clamping face is avoided.

The present invention provides a thermostat unit for
mounting on a valve housing to provide a thermostatic
valve, the thermostat unit having a hollow-cylindrical
base foot surrounded by a retaining ring, which retaining
ring is secured axially and is rotatable relative to the
base foot, and is arranged to be pushed axially onto such
a valve housing until the end face of the base foot
engages an abutment face of the valve housing, and at
least one clamping element that is radially adjustable in
the retaining ring to bear against an inclined clamping
face provided on such a valve housing and create, in use,

a clamping force between the end face and the abutment



face, wherein the retaining ring has a guide face
surrounding its centre line at least for a part of its
circumference, the spacing of which guide face from the
centre line increases from one end of the guide face to
the other end, the clamping element bears against the
guide face and on rotation of the retaining ring is
radially displaceable while bearing against the guide
face, and the retaining ring is rotatable against the
force of a first spring for the purpose of disconnecting
the clamping element from the clamping face.

Such a construction provides a solution to the
above-mentioned problem, the thermostat unit and the
valve housing are, in use, held fixedly together by the
force of the first spring, regardless of temperature
fluctuations and material deformations. Damage to the
clamping face is avoided, because the retaining ring and
thus the clamping element are stressed only by the force
of the first spring, which can be selected corresponding
to the permissible extent to which a load can be applied
to the clamping face.

According to a preferred example of the invention,
the above-mentioned problem is solved in that the
retaining ring has a guide face surrounding its centre
line at least for a part of its circumference, the
spacing of which guide face from the centre line
increases from one end of the guide face to the other

end, each end lying in a radial plane, the clamping



element bears against the guide face and on rotation of
the retaining ring is radially displaceable while bearing
against the guide face, the retaining ring is rotatable
~“Tagainst the force of a first spring for the purpose of
disconnecting the clamping element from the clamping
face, and a locking ring surrounds the valve housing in
the base foot and as the base foot is pushed onto the
valve housing the locking ring is arranged to be
displaced against the force of a second spring axially
from a first end position, in which the clamping element
bears against the circumference of the locking ring, into
a second end position, beyond the path of movement of the
clamping element.

Preferably, provision is made for the guide face to
define a guide groove, in which the clamping element
engages, and for the guide groove to have parallel to
the guide face a second guide face. A guide groove of
this kind enables the clamping element to be adjusted in
a simple manner in both radial directions without
optionally-provided additional restoring springs which
act directly on the clamping element.

The guide groove can be formed in an end face of
the retaining ring, the clamping element being able to
engage in the guide groove with a lateral projection.
This means that the guide groove need not be undercut
and the clamping element can be of simple shape.

The first spring may be a torsion spring, which is



secured at one end to the base foot and at the other end
to the retaining ring. A torsion spring of this kind is
able to exert a uniform torque on the retaining ring.

Furthermore, it is advantageous for the displacement
of the clamping element to be limited by an adjustable
stop means. Through appropriate adjustment of the stop
means, a displacement of the clamping element by an
amount at which the inclined clamping face and the
clamping element could be guided axially past one another
can be prevented. The stop means therefore enables the
thermostat top part to be secured against theft.

It is then possible to ensure that the retaining
ring can be joined to the base foot by a directional
locking means which comprises a pawl engaging under
spring force between teeth at the circumference of one
of the parts joined by the directional locking means,
which pawl prevents the retaining ring rotating relative
to the base foot in the engaged state to remove the
thermostat top part, and for removing the thermostat top
part can be disengaged from the teeth only by means of a
tool. This directional locking means can be provided as
an (optionally additional) dismantling deterrent against
theft.

In detail, it is advantageous for the pawl to be
guided in a radially displaceable manner at an aperture
in the retaining ring and in the vicinity of the radially

outer opening edge of the aperture for it to be provided



with a substantially axial indentation for the engagement
of one end of a lever-like tool, the pivot point of which
forms the outer opening edge of the aperture, and for the
““teeth to be formed at the circumference of the base foot.
In this embodiment, the pawl can be disengaged

relatively simply from the teeth, in order to be able to
rotate the retaining ring in the direction required for
removal and to be able to exchange the thermostat top
part. Dismantiing for the uninitiated is difficult.

It is moreover an advantage for the slide member to
have a locking arm with a locking projection capable of
being locked in the engaged position of the slide member
into one of two holes formed in the wall of the aperture
and in the disengaged position of the slide member into
the other of the two holes. In this manner, the slide
member is confined to its engaged or disengaged state
without itself escaping from the aperture when the
thermostat top part is not properly positioned or when
the slide member is disengaged.

Thermostatic valves constructed in accordance with
the invention will now be described, by way of example
only, with reference to the accompanying drawings, in
which:

Fig. 1 shows a side view of a thermostatic valve

according to the invention, partially in
section,

Fig. 2 shows a part of the section A-A of Fig. 1,



Fig. 3 shows a fragmentary view of Fig. 1 with the
clamping element disengaged prior to the
thermostat top part being placed on the
valve housing,

Fig. 4 shows an enlarged fragmentary view of an
axial section of a modification of the
thermostatic valve shown in Figs 1 to 3,
and

Fig. 5 shows the axial section V-V of Fig. 4.

Referring to the accompanying drawings, the

thermostatic valve illustrated has a valve housing 1 and

a thermostat unit constituting a top part 2. A pin 3

actuating the valve shaft is guided out of the valve

housing 1 to the outside of the valve housing.

The thermostat unit or top part 2 has a fixed base
part 4 and a rotary knob 5, which encloses a thermostatic
working element in the customary manner and contains an
adjusting means. Depending on the temperature and the
desired value setting, an actuator 6 is capable of
shifting to actuate the pin 3 and thus the closure member
of the valve.

The base 4 has a base foot 7 which is provided with
radial apertures 8 and at its circumference with a groove
10; a retaining ring 11 that surrounds the base foot 7
has four lugs 12 projecting at its inside and can be
snapped into the groové 10 by being pushed on axially

since the base foot 7 and the base 4 are made of



resiliently flexible plastics material.

The base 4 and base foot 7 are hollow-cylindrical,
so that the thermostat top part 2, together with the
“Tretaining ring 11 that is rotatable relative to the base
foot 7, can be pushed onto the valve housing 1 until the
end face 13 of the base foot 7 engages an abutment face
14 of the valve housing 1 formed by a shoulder of the
valve housing 1.

The valve housing 1 is provided with a
circunferential retaining rib 15, the flanks of which
are tapered. One flank serves as the clamping face 16
and co-operates with two adjustable clamping elements 17
that are radially adjustable to bear against the clamping
face 16 and create a clamping force between the end face
13 and the abutment face 14. The clamping elements 17
project right through the apertures 8. The retaining
ring 11 has two guide faces 19 surrounding its centre
line 18 for a part of its circumference, the spacing of
which guide faces from the centre line 18 increases from
one end 20 (Fig. 2) to the other end 21 of the respective
guide face 19, these ends 20 and 21 in each case lying in
a radial plane of the retaining ring 11. The clamping
elements 17 each bear against one of the guide faces 19,
and when the retaining ring 11 is rotated can be radially
displaced to bear against the relevant guide face 19.
Each guide face 19 defines a guide groove 22 which has a

second guide face 23 parallel to the relevant guide face



19. The guide grooves 22 are formed in an end face of
the retaining ring 11 and the clamping elements 17 engage

with a respective lateral projection 24 into each of the

“Tguide grooves 22.

For the purpose of disconnecting the clamping
elements 17 from the clamping face 16, the retaining
ring 11 is rotatable against the force of a spring 25,
here a torsion spring, which surrounds the base foot 7.
The spring 25 is secured at one end 26 to the base foot
7 tﬁrough engagément in a bore 27 of the base 4, and at
its other end 28 is secured to the retaining ring 11
through engagement in a recess 29 on the inside of the
retaining ring.

Inside the base foot 7, the valve housing 1 is
surrounded by a locking ring 30, which is mounted so as
to be axially displaceable; as the base foot 7 is pushed
onto the valve housing 1, this locking ring is
displaceable axially against the force of a second
spring 31 from the end position illustrated in Fig. 3,
in which the clamping elements 17 are lying on the
circumference of the locking ring 30, and the thermostat
top part 2 is disconnected from the valve housing 1, into
the end position illustrated in Fig. 1, in which the
thermostat top part 2 is coupled to the valve housing 1
and the locking ring 30 lies outside the path of movement
of the clamping elements 17.

Because each of the clamping elements 17 passes



- 10 -

through one of the apertures 8, on rotation of the
retaining ring 11 they cannot be turned by the retaining
ring 11 in the circumferential direction. They are in

~“the form, for example, of a plate, one edge of which is
angled to form the projection 24. The clamping elements
17 are therefore also incapable of swivelling about an
axis parallel to the centre line 18.

The spring 31 bears at one end against the edge of
the locking ring 30 facing the rotary knob 5, and at the
other end against a fixed ring 32. The locking ring 30
furthermore has radially inwardly projecting projections
33.

Before the thermostat top part 2 is coupled to the
valve housing 1, the retaining ring 11 is rotated
relative to the base foot 7 under the bias of the spring
25 to such an extent that the clamping elements 17 lie at
the ends 21 of the guide grooves 22. In this position
the clamping elements 17 are displaced radially outwards
to such an extent that the spring 31 is able to push the
locking ring 30 into the path of movement of the clamping
elements 17, as illustrated in Fig. 3.

In the locked position of the clamping elements 17
shown in Fig. 3, the thermostat top part 2 can then be
pushed onto the valve housing 1 without the clamping
elements 17 first coming into contact with the retaining
rib 15. As the thermostat top part 2 is pushed onto the

valve housing 1, the projections 33 finally position



themselves on a radial shoulder face 34 of the valve
housing 1, so that as the thermostat top part 2 is,
against the force of the spring 31, pushed on further,
~~the locking ring 30 moves past the radially inwardly
projecting ends 35 of the clamping elements 17 out of the
path of movement of the clamping elements. The spring
25 thereupon causes the retaining ring 11 to be rotated
back (in a clockwise direction in Fig. 2), so that the
clamping elements 17 are displaced radially inwards until
they meet the lower inclined face of the tapering
clamping surface 16 and rest against that face under the
bias of the spring 25, as illustrated in Fig. 1. By
virtue of the taper of the clamping face 16, the
thermostat top part 2 is then pressed with the end face
13 against the abutment face 14, which together act as
reference faces. Any possible thermal deformation,
whether of the material of the base foot 7 or of the
valve housing 1, is continuously counterbalanced by the
bias of the spring 25. It is also guaranteed that no
excessive pressure force occurs between the clamping
elements 17 and the tapering clamping surface 16.

A modification of the embodiment illustrated can
comprise, for example, the provision of a single guide
groove with only one clamping element. Furthermore, it
is possible to provide a single guide groove that
extends, for instance, spirally for about 360° on the

end face of the retaining ring 11; two clamping elements



17 lying .180° apart can then be provided. Moreover,
instead of thé guide grooves 22 illustrated, only one
such guide groove having only the one guide face 19 needs
~“Tto be provided; the guide groove would then be open in a
radially inward direction and the respective clamping
element would be pressed by a restoring spring against
the guide face 19. If desired, the projections 24 of
the clamping element could then be omitted, and
projections extending in the circumferential direction of
the clamping elements would be provided for the restoring
spring to bear against. A further alternative can
consist in each or the single guide groove being formed
with an undercut on the radially inner side of the
retaining ring 11, for example, with a T-shaped cross-
section, behind which the respective clamping element 17
engages. If desired, each clamping element 17 can then
also be formed with a T-shaped cross-section which is
matched to the cross-section of the guide groove.

As shown in Fig. 2, the displacement of the clamping
element or both clamping elements can be limited by an
adjustable stop member 36 in the form of a locking screw.
The locking screw is screwed into a radial threaded bore
36/ which passes through the guide faces 19 and 23. Each
clamping element 17 can be provided with its own stop
member 36 with its own threaded bore 36‘. When it is
screwed in, the stop member 36 prevents the relevant

clamping element 17 being displaced radially outwards



- 13 -

beyond the circumference of the retaining rib 15. The
stop member 36 is adjustable only by means of a special

tool, so that in this manner the thermostat top part 2

"“is provided with an effective anti-theft device.

Figures 4 and 5 show a modification of the
thermostatic valve shown in Figs 1 to 3, which consists
of an additional or alternative anti-removal device for
protection against theft in the form of a directional
locking means. The locking means consists of a slide
member 37 with an integrally formed resilient pawl 38 and
teeth 39 on the outer circumference of the base foot 7.
The slide member 37 is guided radially in a radial
aperture 40 of the retaining ring 11 and in the vicinity
of the radially outer opening edge of the aperture 40 is
provided with a largely axial indentation 41 for the
engagement of one end of a lever-like tool, for example a
screw driver blade, the point of rotation of which forms
the outer opening edge of the aperture 40. The slide
member 37 has a locking arm 42 with a locking projection
43 which, in the engaged state of the slide member 37, in
which the pawl 38 is able to engage with the teeth 39,
can be locked into one (44) of two holes 44 and 45 formed
in the wall of the opening 40 and in the disengaged state
of the slide member 37 can be locked in the other of the
two holes. The wall 46 between the holes 44 and 45 has
a sloping flank both at the side of one hole 44 and at

the side of the other hole 45. Furthermore, the wall



defining the hole 45 with respect to the wall 46 has an
axial flank and the locking projection 43 has a sloping
face on its end face and a radial flank on its side
“"remote from the end face.

In the engaged state of the slide member 37, in
which the pawl 38 engages with the teeth 39, the
directional locking means prevents the retaining ring 11
from being rotated relative to the base foot 7 in order
to dismantle the thermostat top part 2, so that the
directional locking means acts as an anti-removal device
for protection against theft. In order despite this to
be able to dismantle the thermostat top part for the
purpose of exchanging it, a lever-like tool, for example
a screw driver blade, can be inserted into the
indentation 41 and pivoted about the outer opening edge
of the aperture 40 as the pivot point so that the slide
member 37 is displaced radially outwards and the pawl 38
becomes disengaged from the teeth 39. 1In this
disconnected state of the slide member 37 the retaining
ring 11 ¢can be rotated anti-clockwise in Fig. 5, in
order to move the clamping elements 17 radially outwards
away from the tapering clamping surface 16 and out of the
path of movement of the locking ring 30, so that the
thermostat top part 2 can be removed from the valve
housing 1. On this displacement of the slide member 37,
the locking arm 42 moves resiliently axially upwards in

Fig. 4 owing to the locking projection 43 bearing on the



one sloping flank of the wall 46, the locking projection
34 moving over the wall 46 and locking into the hole 45.
Here, the axial faces of the locking projection 43 on

~~the one hand and of the hole 45 on the other hand lie
adjacent one another, so that the slide member 37 cannot
be displaced further radially outwards. On displacement
of the slide member 37 radially inwards, the locking
projection 34 slides over the wall 46 again until it
engages the hole 46 again. In this position the pawl 38
is also engaged with the teeth 39 again, so that it is
not possible to rotate the retaining ring 11 in the

dismantling direction.
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.CLATITMS:

1. A thermostat unit for mounting on a valve
housing to provide a the;mostatic valve, the thermostat
“Tunit having a hollow-cylindrical base foot surrounded by
a retaining ring, which retaining ring is secured axially
and is rotatable relative to the base foot, and is
arranged to be pushed axially onto such a valve housing
until the end face of the base foot engages an abutment
face of the valve housing, and at least one clamping
element that is radially adjustable in the retaining ring
to bear against an inclined clamping face provided on
such a valve housing and create, in use, a clamping force
between the end face and the abutment face, wherein the
retaining ring has a guide face surrounding its centre
line at least for a part of its circumference, the
spacing of which guide face from the centre line
increases from one end of the guide face to the other
end, the clamping element bears against the guide face
and on rotation of the retaining ring is radially
displaceable while bearing against the guide face, and
the retaining ring is rotatable against the force of a
first spring for the purpose of disconnecting the
clamping element from the clamping face.

2. A thermostat unit as claimed in claim 1, wherein
a locking ring surrounds the valve housing in the base
foot and as the base foot is pushed onto such a valve

housing the locking ring is arranged to be displaced
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against the force of a second spring axially from a first
end position, in which the clamping element bears against
the circumference of the locking ring, into a second end
“Tposition, outside the path of movement of the clamping
element.

3. A thermostat unit as claimed in claim 1 or claim
2, wherein the guide face defines a guide groove, in
which the clamping element engages, and parallel to the
guide face the guide groove has a second guide face.

4. A thermostat unit as claimed in claim 3, wherein
the guide groove is formed in an end face of the
retaining ring, and the clamping element has a lateral
projection engaging in the guide groove.

5. A thermostat unit as claimed in one of claims 1
to 4, wherein the first spring is a torsion spring,
which is secured at one end to the base foot and at the
other end to the retaining ring.

6. A thermostat unit as claimed in one of claims 1
to 5, wherein the displacement of the clamping element
is limited by an adjustable stop means.

7. A thermostat unit as claimed in one of claims 1
to 6, wherein the retaining ring is arranged to be joined
to the base foot by a directional locking means which
comprises a pawl engaging under spring force between
teeth at the circumference of one of the two parts joined
by the directional locking means, which pawl prevents the

retaining ring rotating relative to the base foot in the



engaged state to remove the thermostat unit, and for
removing the thermostat unit can be disengaged from the

teeth only by means of a tool.

8. A thermostat unit as claimed in claim 7,
wherein the pawl is formed on a slide member which is
radially displaceably guided in an aperture in the
retaining ring and in the vicinity of the radially outer
opening edge of the aperture is provided with a
substantially axial indentation for the engagement of one
end of a lever-like tool, the pivot point of which forms
the outer opening edge of the aperture, and the teeth are
formed at the circumference of the base foot.

9. A thermostat unit as claimed in claim 8,
wherein the slide member has a locking arm with a
locking projection capable of being locked in the
engaged position of the slide member into one of two
holes formed in the wall of the aperture and in the
disengaged position of the slide member into the other of
the two holes.

10. A thermostat unit for mounting on a valve
housing to provide a thermostatic valve, substantially
as herein described with reference to, and as illustrated
by, Figures 1 to 3 of the accompanying drawings.

10. A thermostat unit as claimed in claim 9 but
modified substantially as herein described with reference
to, and as illustrated by, Figures 4 aﬁd 5 of the

accompanying drawings.
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11. A thermostatic valve comprising a thermostat
unit as claimed in any preceding claim in combination
with a valve housing.

T 12. A thermostatic valve having a valve housing, a
thermostat top part, the hollow-cylindrical base foot of
which is surrounded by a retaining ring, which is secured
axially and is rotatable relative to the base faoot, and
is arranged to be pushed axially onto the valve housing
until the end face of the base foot engages an abutment
face of the valve housing, the thermostatic valve also
having a tapering clamping surface on the valve housing
and at least one clamping element that is radially
adjustable in the retaining ring to bear against the
clamping face and create a clamping force between the end
face and the abutment face, wherein the retaining ring
has a guide face surrounding its centre line at least for
a part of its circumference, the spacing of which guide
face from the centre line increases from one end of the
guide face to the other end lying in a radial plane, that
the clamping element bears against the guide face and on
rotation of the retaining ring is radially displaceable
while bearing against the guide face, that the retaining
ring is rotatable against the force of a first spring for
the purpose of disconnecting the clamping element from
the clamping face, and that a locking ring surrounds the
valve housing in the base foot and as the base foot is

pushed onto the valve housing the locking ring is



arranged to be displaced against the force of a second

spring axially from a first end position, in which the

clamping element bears against the circumference of the
“Tlocking ring, into a second end position, beyond the path

of movement of the clamping element.
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