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(57)  Valve housing (10) attachable to a vehicle cool-
ing module (22) and for accommodating a valve unit, the
valve housing comprises at least one first interlocking
attachment member (20). A vehicle cooling module (22)
which comprises at least one second interlocking attach-
ment member (32) and a combination thereof. The valve
housing (10) further comprises a connection surface (34)

with an oil channel port (26) for fluidic connection to an

oil channel of the vehicle cooling module (22) and a cool-

ant channel port (30) for fluidic connection to a coolant
channel of the vehicle cooling module (22). The first in-
terlocking attachment member (20) is adapted to engage
the second interlocking attachment member (32) provid-
ed on the vehicle cooling module (22) and the first and
second interlocking attachment member are adapted to
interact to clamp the valve housing and the vehicle cool-
ing module together and to let the connection surface
(34) of the valve housing (10) move into contact with the
vehicle cooling module (22).
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Description

[0001] The invention relates to a valve housing which
is attachable to a vehicle cooling module. The invention
further relates to a vehicle cooling module and a combi-
nation thereof.

[0002] All kind of vehicles, for example automotives,
cars and trucks comprise cooling components for a cool-
ing system. A vehicle cooling module may be realized as
a stacked plate heat exchanger. Fluids to be cooled in a
vehicle comprise for example the transmission oil. A
stacked plate heat exchanger has flow channels for the
oil to be cooled as well as flow channels for a coolant
used to cool the oil. Depending on the application in which
the heat exchanger is used, the oil is not only cooled but
it may need to be warmed up in the start phase of a
vehicle. The temperature of the oil is thus not only cooled
butitis regulated to be maintained in a specified temper-
ature range.

[0003] For regulating the temperature, the tempera-
ture of the oil is sensed and the flow of the coolant is
controlled according to the temperature detected. It is
well-known in the state of the art to provide the heat ex-
changer with a valve unit comprising a thermostatic op-
erating element which is arranged in the oil flow of the
heat exchanger. A work piston of the thermostatic oper-
ating element actuates one or more valves controlling
the flow of the coolant. The valve unit is accommodated
in a valve housing which is attached to the vehicle heat
exchanger or vehicle cooling module. The valve housing
must be adapted to the vehicle cooling module in such
a way that the temperature measuring element has ac-
cess to the fluid the temperature of which is to be regu-
lated, while the valve which is controlled by the thermo-
static element is in the coolant flow. In the state of the
art coolant ports and oil ports of heat exchangers are
usually situated in different corners or at different sides
of the heat exchanger so that the valve housing must be
large enough to cover both ports and must comprise an
oil or coolant channel.

[0004] Of course, the fluidic connection must be leak
proved, therefore a sealing is provided between the ve-
hicle cooling module and the valve housing and the fix-
ation of the valve housing to the heat exchanger must
assure a sufficient pressure on the sealing. Thus, in the
state of the art the valve housings are attached with a
number of screws, i.e. six or more screws are usually
used. Attaching the valve housing to the cooling module
by screws is time consuming and leads to high work
costs. Additionally with a high copper price the needed
brass screws are also expensive. Because of the high
pressure of the oil inside the heat exchanger, which can
be as high as 20 bar, the attachment must be of high
strength.

[0005] There is a need for a valve housing for accom-
modating a valve unit which can be attached to a vehicle
coolingmodule in afaster and less expensive way without
compromising the tightness of the seal.
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[0006] The invention provides a valve housing attach-
able to a vehicle cooling module with the features ac-
cording to claim 1. The valve housing comprises a con-
nection surface with an oil channel port for fluidic con-
nection to an oil channel of the vehicle cooling module
and a cooling channel port for fluidic connection to a cool-
ant channel of the vehicle cooling module when the valve
housing is attached. The valve housing further comprises
at least one first interlocking attachment member which
is adapted to engage a second interlocking attachment
member provided on the vehicle cooling module to pro-
vide a clamping connection between the valve housing
and the vehicle cooling module. The first and second
interlocking attachment members are adapted to let the
connection surface of the valve housing move into con-
tact with the vehicle cooling module. The stacked plate
oil cooler has an oil inlet and the coolant outlet on the
same side of the oil cooler. The distance between oil inlet
and coolant outlet is as small as 32 mm, Thus, in addition
to the first interlocking attachment member providing a
clamp connection only one or two screwing points are
necessary to complete fixation of the valve housing on
the module. Of course with other cooling modules and
another housing form, more screwing points may still be
needed. The at least one first interlocking attachment
member is preferably provided for the coolant side, i.e.
near the coolant outlet from the oil cooler.

[0007] Preferably, the first and second interlocking
members define a pivot axis and are adapted to interact
to clamp the valve housing and the vehicle cooling mod-
ule together by a swiveling movement of the valve hous-
ing relative to the vehicle cooling module. Thus, the first
interlocking member must only engage the second inter-
locking member and then the valve housing is simply
turned around the pivot axis into its assembled position,
housing and module being automatically clamped to-
gether. Assembly is finished by one or two screws.
[0008] Inapreferred embodiment, twofirstinterlocking
attachment members are provided on opposite sides of
the valve housing, so that only one screw is necessary
for securely attaching the valve housing to the heat ex-
changer. In a preferred embodiment the first interlocking
attachment member is a protrusion which is insertable
into a second interlocking attachment member provided
on the vehicle cooling module.

[0009] Preferably, the protrusion has a cross section
with a first dimension in a direction basically perpendic-
ular to the connection surface and a second dimension
which is greater than the first dimension in a direction
basically parallel to the connection surface. Thus, when
the second interlocking attachment member of the vehi-
cle cooling module is provided with an aperture having
a dimension between the first dimension value and the
second dimension value, insertion of the first interlocking
attachment member is possible when oriented in a first
direction, and the first interlocking attachment member
is locked when the first interlocking attachment member
is turned into a second direction.
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[0010] For facilitating insertion of a first interlocking at-
tachment member into the second interlocking attach-
ment member and thus further reducing the assembly
time, the protrusion is provided with at least one guiding
surface. In this case the vehicle cooling module has pref-
erably a second interlocking attachment member which
is provided with a guiding ramp which is adapted to co-
operate with the guiding surface of the protrusion.
[0011] The clamping connection as described neces-
sitates a swiveling movement in the assembly phase.
During the swiveling movement it must be assured, that
the sealing between the valve housing and the cooling
module is not displaced. Therefore, the first interlocking
attachment member is preferably formed near one end
surface of the housing, and an edge of the one end sur-
face of the housing which is directed to the vehicle cooling
module is rounded.

[0012] In a preferred embodiment, the valve housing
is adapted to be turned along the rounded edge when
mounted onto the vehicle cooling module, and the round-
ed edge is provided with at least two beads which extend
in a direction basically perpendicular to the edge. Thus,
during the swiveling movement, only the two beads are
in direct contact with the surface of the cooling module
thus decreasing the frictional forces between the valve
housing and the cooling module during assembly. The
rounded edge controls the distance between the connec-
tion surface and a counter surface of the vehicle cooling
module during assembly thus assuring that the sealing
means are not displaced or pressed irregularly.

[0013] The invention further provides a vehicle cooling
module with the features according to claim 14. The ve-
hicle cooling module comprises at least one second in-
terlocking attachment member which is adapted to en-
gage a first interlocking attachment member of a valve
housing and to interact with the first interlocking attach-
ment member to clamp the vehicle cooling module and
the valve housing together.

[0014] Inapreferred embodiment, the atleast one sec-
ond interlocking attachment member is arranged at a
cover of the vehicle cooling module. Advantageously, the
cover is formed integrally with the second interlocking
attachment member out of a metal, which could be for
example aluminum.

[0015] Finally, the invention relates to a combination
of a valve housing and a vehicle cooling module as
claimed.

[0016] Further details and advantages of the invention
will ensue from the following description of a preferred
embodiment with reference to the accompanying draw-
ings in which:

Fig. 1 shows in a three-dimensional view a valve
housing according to the invention;

Fig. 2 shows the valve housing seen from above with
part of the valve housing cut away;
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Fig. 3 shows in a three-dimensional view the valve
housing attached to a vehicle cooling module;

Fig. 4 shows in a three-dimensional view the valve
housing attached to the vehicle cooling module seen
from another side;

Fig. 5 shows in a side view a valve housing during
attachment to the vehicle cooling module;

Fig. 6 shows a detail of the valve housing attached
to the vehicle cooling module in a side view showing
the first and second attachment members; and

Fig. 7 shows in a three-dimensional view the valve
housing attached to the vehicle cooling module
showing the rounded edge of the valve housing.

[0017] Fig. 1 shows a valve housing 10 according to a
preferred embodiment of the invention. The valve hous-
ing 10 comprises a first part 12 formed to accommodate
avalve unitand a second, flange-like part 14 for attaching
the valve housing 10 to a vehicle cooling module which
is not shown in Fig. 1. The valve unit is adapted to meas-
ure the temperature of a first fluid, the temperature of
which is to be regulated, and to control a flow rate of a
second fluid which is used to cool down or heat up the
first fluid depending on the temperature measured. The
valve housing 10 further comprises afirst connecting pipe
16 for the first fluid and a second connecting pipe 18 for
the second fluid.

[0018] In the preferred embodiment, the first connect-
ing pipe 16 is an oil inlet for a transmission oil of a vehicle,
and connecting pipe 18 is a coolant outlet from the vehicle
cooling module which is in the preferred embodiment an
oil cooler. Connecting pipe 16 could also be an oil outlet
and connecting pipe 18 a coolant inlet. Of course, other
kinds of fluids are possible in other applications.

[0019] The flange-like part 14 of valve housing 10 has
in the preferred embodiment a thickness of about 10 mm.
Valve housing 10 is provided with two first interlocking
attachment members 20 formed as protrusions.

[0020] Fig. 2 shows the valve housing 10 from the up-
per side with part 12, which accommodates the valve
unit, cut through. Thus, the regulating valve unitis visible.
The valve housing 10 is mounted to a vehicle cooling
module 22 of which only a small part is shown. The oil
which flows into the connecting pipe 16 passes a ther-
mostatic operation element 24 which is adapted to sense
the oil temperature. The oil then passes through an olil
port 26 into the vehicle cooling module 22 which is pref-
erably a stacked plate heat exchanger. A work piston of
the thermostatic operating element 24 is connected to a
valve 28 which controls the flow rate of the coolant which
enters the valve housing by a coolant channel port 30
from vehicle cooling module 22, passes the valve 28 and
then passes through connecting pipe 18. Oil channel port
26 and coolant channel port 30 are realized as openings,
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preferably as holes in the flange-like part 14 of the valve
housing. The distance between oil channel port 26 and
coolant channel port 30 is about 32 mm. A distance com-
prised between 30 and 35 mm is preferred, as this allows
a small valve housing 10. Of course, corresponding
openings are provided in vehicle cooling module 22 or
more precisely in cover 21 giving access to the oil and
coolant channel of the cooling module 22. Thus, there is
a fluidic connection to an oil channel of vehicle cooling
module 22 and to a coolant channel of vehicle cooling
module 22, respectively.

[0021] Sealing means are provided around the oil
channel port 26 and the coolant channel port 30 between
valve housing 10 and vehicle cooling module 22.
[0022] First interlocking attachment members 20 are
inserted into second interlocking attachment members
32 of the vehicle cooling module 22. A screw 33 further
attaches the valve housing 10 to the vehicle cooling mod-
ule 22 near the two connecting pipes.

[0023] Fig. 3 shows the valve housing 10 attached to
the vehicle cooling module 22. Vehicle cooling module
22 is shown schematically. Vehicle cooling module 22 is
in the preferred embodiment closed by a cover 21. Cover
21 is preferably made out of metal and soldered to vehicle
cooling module 22. The vehicle cooling module 22 has
an oil inlet next to a coolant outlet with a distance of about
32 mm. Thus, the valve housing 10 which must have an
access to the oil circulating in the vehicle cooling module
22 for the thermostatic operating element of the valve
unit and which must have an access to the coolant cir-
culating in the vehicle cooling module 22 for regulating
its flow, can be very small in relation to the cooling mod-
ule. Three fixation points, i.e. firstinterlocking attachment
members 20 together with second interlocking attach-
ment members 32 and screw 33, between valve housing
10 and vehicle cooling module 22 are sufficient for at-
taching securely the valve housing. It should be under-
stood that the fluids are under pressure with the oil pres-
sure going up to 20 bars.

[0024] Fig. 4 shows valve housing 10 and vehicle cool-
ing module 22 from another side. Two connection pipes
35 and 37 are provided for vehicle cooling module 22
forming an oil outlet from the cooling module 22 and a
coolant inlet, respectively. Second interlocking attach-
ment members 32 are attached to cover 21 or formed in
one piece with cover 21.

[0025] Now interaction of first interlocking attachment
member 20 of valve housing 10 and second interlocking
attachment member 32 of vehicle cooling module 22 will
be explained in more detail with reference to Figs. 5 and
6. Fig. 5 shows in a side view part of vehicle cooling
module 22 with second interlocking attachment member
32 as well as valve housing 10 with flange-like part 14,
the valve unit accommodating part 12 and first interlock-
ing attachment member 20.

[0026] The first interlocking attachment member 20 is
a protrusion or pin projecting form flange-like part 14 of
valve housing 10. The flange-like part 14 has a connec-
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tion surface 34 which in the mounted position is next to
a counter surface of the vehicle cooling module 22 with
cover 21. First interlocking attachment member or pro-
trusion 20 has a cross section with a first dimension be-
tween a face A and a face B in a direction basically per-
pendicular to the connection surface and a second di-
mension between a face C and a face D in a direction
basically parallel to the connection surface. As is clearly
visible in Fig. 5, the first dimension is smaller than the
second dimension.

[0027] Second, block-like shaped interlocking attach-
ment member 32 has an aperture which allows insertion
of protrusion 20 when oriented in a way that it passes
the aperture with the first dimension AB. The aperture of
second interlocking attachment member 32 is only slight-
ly greater than the first dimension AB and smaller than
the second dimension CD.

[0028] To facilitate insertion of first interlocking attach-
ment member 20 it is provided with two guiding surfaces
36. During the assembly phase as shown in Fig. 5, the
guiding surfaces 36 glide along a guiding ramp 38 of sec-
ond interlocking attachment member 32. First interlock-
ing attachment member 20 is inserted into second inter-
locking attachment member 32 by moving valve housing
10in adirection defined by an angle of about 45° between
connection surface 34 of valve housing 10 and the coun-
ter surface of vehicle cooling module 22, i.e. in the em-
bodiment shown a surface of cover 21. Angles between
25° and 90° are possible depending on the exact form of
the interlocking attachment members 20, 32. A too small
angle increases the risk to displace the sealing rings nec-
essary between valve housing 10 and vehicle cooling
module 22.

[0029] Once first interlocking attachment member 20
is inserted into the second interlocking attachment mem-
ber 32, the valve housing 10 is turned around a pivot axis
defined by firstand second interlocking attachment mem-
bers 20, 32 in a swiveling movement until flange-like part
14 contacts with its connection surface 34 a counter sur-
face of cooling vehicle module 22 which is formed by a
surface of cover 21. Thus, the first and second interlock-
ing attachment members 20, 32 interact to let the con-
nection surface 34 move into contact with the vehicle
cooling module. In this position a locking surface 40 on
the first interlocking attachment member 20 is in contact
with a securing surface 42 of second interlocking attach-
ment member 32. Assembly is finished by screwing
screw 33.

[0030] As already explained, there is a fluidic connec-
tion between the oil channel port 26 of valve housing 10
toan oil channel of vehicle cooling module 22 and a fluidic
connection between the coolant channel port 30 of valve
housing 10 and a coolant channel in the vehicle cooling
module 22. As well-known in the state of the art, a sealing
is necessary between the two interfaces. The sealing is
usually provided by sealing rings. It is important to make
sure that the swiveling movement will not displace the
sealing rings and/or unequally press the sealing rings.
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Therefore, at one end surface of flange-like part 14 which
is next to the first interlocking attachment members 20
an edge to the connection surface is rounded. The round-
ed edge 44 is shown in Fig. 7. In the swiveling movement
during attachment valve housing 10 will turn around the
pivot axis defined by first and second interlocking attach-
ment members and valve housing 10 will glide with its
rounded edge 44 on vehicle cooling module 22. In order
to minimize frictional forces while turning valve housing
10, the rounded edge 44 is preferably provided with two
beads 46. The two beads extend in a direction basically
perpendicular to the edge 44. Thus, valve housing 10 will
glide on the two beads 46 which contact an upper surface
of cover 21.

[0031] A further measure to have the seals not dis-
placed during swiveling is to arrange the pivot axis dis-
tanced from the seal and at an edge of part 14.

[0032] As to the materials used, valve housing 10 is
preferably a molded plastic part and thus very easy to
manufacture. Suitable plastic materials comprise PPS
(polyvinylenesulfide), PPA (polyphthalamide) and PA6.6
(polyamide). Depending on the material used, the form
of first interlocking attachment members 20 can slightly
differ from the form shown for the preferred embodiment
for taking into account the molding characteristics of the
plastic material and the strength of the material.

[0033] Second interlocking attachment member 32 is
preferably integral to cover 21 of vehicle cooling module
22. In a preferred embodiment, cover and receiving parts
are a stamping part out of aluminum with the receiving
parts bent into the desired position as shown in the fig-
ures. Cover 21 with second interlocking attachment
member 32 may also be cut out by a laser beam.
[0034] Althoughtwofirstinterlocking attachmentmem-
bers are shown for the preferred embodiment, it should
be clear that a valve housing 10 with only one first inter-
locking attachment member is also covered by the inven-
tion. It is possible, that depending on the material used
and the pressure present in the fluid channels, a connec-
tion as described using first and second interlocking at-
tachment members may only be possible for example on
the coolant side, i.e. the side of connecting pipe 18, where
the pressure is less important. In this case, the oil side
near connecting pipe 16 must still be fixed by a screw.
[0035] The combination of the vehicle cooling module
22 with the valve housing 10 can be assembled in a short-
er time and requires less space in the vehicle because
of the smaller valve housing. A connection as described
using first and second interlocking attachment members
can be adapted to different housing forms. The number
of firstand second interlocking attachment members may
also vary.

Claims

1. Valve housing (10) attachable to a vehicle cooling
module (22) and for accommodating a valve unit, the
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valve housing (10) comprising

a connection surface (34) with an oil channel port
(26) for fluidic connection to an oil channel of the
vehicle cooling module (22) and a coolant channel
port (30) for fluidic connection to a coolant channel
of the vehicle cooling module (22), and

at least one first interlocking attachment member
(20) for attaching the valve housing to the vehicle
cooling module, whereby the first interlocking attach-
ment member (20) is adapted to engage a second
interlocking attachment member (32) provided on
the vehicle cooling module (22), whereby the first
and second interlocking attachment members are
adapted to interact to clamp the valve housing and
the vehicle cooling module together and to let the
connection surface (34) of the valve housing (10)
move into contact with the vehicle cooling module
(22).

The valve housing (10) of claim 1, whereby the first
and second interlocking attachment member define
a pivot axis and are adapted to interact to clamp the
valve housing and the vehicle cooling module togeth-
er by a swiveling movement of the valve housing
relative to the vehicle cooling module.

The valve housing (10) of claim 1 or claim 2, wherein
the first attachment member (20) is at least one pro-
trusion which is insertable into the second interlock-
ing attachment member (32) of the vehicle cooling
module and wherein the protrusion (20) has a cross
section with a first dimension in a direction basically
perpendicular to the connection surface (34) and a
second dimension which is greater than the first di-
mension in a direction basically parallel to the con-
nection surface (34).

The valve housing (10) of any of claims 2 to 3, where-
in the protrusion (20) is provided with at least one
locking surface (40).

The valve housing (10) of any of claims 2 to 4, where-
in the protrusion (20) is provided with at least one
guiding surface (36).

The valve housing (10) of claim 5 referring to claim
4, wherein the at least one guiding surface (36) ex-
tends in a basically perpendicular direction to the at
least one locking surface (40).

The valve housing (10) of any of claims 1 to 6, where-
in two first interlocking attachment members (20) of
the valve housing (10) are arranged opposite each
other to define a pivot axis and extending in opposite
directions for being engaged into two second inter-
locking attachment members (32) of the vehicle cool-
ing module (22).
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The valve housing (90) of any of the proceeding
claims, wherein the first interlocking attachment
member (20) is formed near one end surface of the
housing and an edge (44) of the one end surface of
the housing (10) directed to the vehicle cooling mod-
ule (22) is provided with a rounded surface and
wherein the valve housing (10) is adapted to be
turned along the rounded edge (44) during mounting
onto the vehicle cooling module (22) and wherein
the rounded edge (44) is provided with at least two
beads (46) which extend in a direction basically per-
pendicular to the edge (44).

The valve housing (10) of any of the preceding claims
wherein the housing is a molded plastic housing and
wherein the material used is PPS, PPA or PAG.6.

The valve housing (10) of any of the preceding claims
wherein the distance between the oil channel port
(26) and the coolant channel port (30) is comprised
between 30 mm and 35 mm.

Vehicle cooling module (22) comprising at least a
second interlocking attachment member (32) adapt-
ed to engage a first interlocking attachment member
(20) of a valve housing (10) and whereby the first
and second attachment member are adapted to in-
teract to clamp the valve housing and the vehicle
cooling module together and whereby the first and
second interlocking attachment member define a
pivot axis and are adapted to interact to clamp the
valve housing and the vehicle cooling module togeth-
er by a swiveling movement of the valve housing
relative to the vehicle cooling module.

The vehicle cooling module (22) of claim 11, wherein
the at least one second interlocking attachment
member (32) is arranged ata cover (21) of the vehicle
cooling module (22) and wherein the cover (21) is
formed integrally with the second interlocking attach-
ment member (32) out of a metal.

The vehicle cooling module (22) of any of claims 11
to 12, wherein the at least one second interlocking
attachment member (32) comprises at least one
guiding ramp (38) adapted to cooperate with a guid-
ing surface (36) of the first interlocking attachment
member (20) of a valve housing (10) for facilitating
insertion of the first interlocking attachment member
(20) into the second interlocking attachment member
(32).

The vehicle cooling module (22) of any of claims 11
to 13, wherein the at least one second interlocking
attachment member (32) further comprises a secur-
ing surface (42) adapted to cooperate with a locking
surface (40) of the first interlocking attachment mem-
ber (20) of a valve housing (10) for clamping the first
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15.

10

interlocking attachment member (20) in the second
interlocking attachment member (32).

A combination of a vehicle cooling module (22) ac-
cording to any of claims 11 to 14 and a valve housing
(10) according to any of claims 1 to 10, wherein the
valve housing (10) is attached to the cooling module,
wherein the valve housing (10) and the vehicle cool-
ing module (22) are attached to one another by mov-
ing the valve housing (10) in a direction defined by
an angle between about 25° and about 90° of the
connection surface (34) to a counter surface of the
vehicle cooling module (22) to engage the first and
second attachment members (20, 32) and subse-
quently swiveling the valve housing (10) relative to
the vehicle cooling module (22) to bring the connec-
tion surface (34) into contact with the vehicle cooling
module (22) in such a way that the first and second
attachment members (20, 32) clamp together the
valve housing (10) and the vehicle cooling module
(22) and wherein the at least one second interlocking
attachment member (32) has an aperture which al-
lows insertion of the first interlocking attachment
member (20) oriented in a first direction and is adapt-
ed to clamp the first interlocking attachment member
(20) when the first interlocking attachment member
(20) is turned into a second direction.
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