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(54) Thermostat housing

(57) A thermostat housing assembly (10) presents
a mounting face (22) including an outer seal (26) dis-
posed in an outer seal groove (24) and an inner seal
(32) disposed in an inner seal groove (30). The outer
seal (26) includes a lip (38) extending radially inwardly
to a distal end cantilevered over the annular wall for re-

taining the flow control valve (14) in the recess (28). A
channel (42) extends radially between the seal grooves
(24) and (30) for receiving each of a plurality of spokes
(40). A shoulder (46) on each of the spokes (40) snaps
over an undercut (44) in each of the channels (42).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The subject invention relates to a thermostat
housing assembly for mounting on an engine to control
coolant flow.

2. Description of the Prior Art

[0002] A conventional thermostat for an engine in-
cludes a valve biased to a closed position by a spring
and includes an expandable system that expands in re-
sponse to heat to open the valve against the spring. The
thermostat includes a metal carrier that is disposed in
the housing before the housing is mounted into sealed
relationship with the engine. The thermostat is often
placed in the housing before the housing is mounted on
the engine. It is often a problem to obtain adequate seal-
ing and to retain the thermostat valve and/or the seals
in position during shipment and handling of the assem-
bly before mounting on the support structure of an en-
gine.

SUMMARY OF THE INVENTION

[0003] A thermostat housing assembly comprises a
housing having a flange for mounting the housing on a
support structure and a tubular spout extending from the
flange and defining a passageway extending from an
opening in the spout to an opening in the flange for fluid
to flow therethough. The flange presents a mounting
face for engaging the support structure and an outer
seal groove therein and an outer seal is disposed in the
outer seal groove for sealing the flange to the support
structure. The flange has a recess therein disposed ra-
dially inwardly of the outer seal groove and has an an-
nular wall extending downwardly to a bottom surround-
ing the passageway. The assembly is characterized by
the bottom having an inner seal groove disposed therein
and an inner seal disposed in the inner seal groove for
sealing engagement with the flow control valve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Other advantages of the present invention will
be readily appreciated, as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings wherein:
[0005] Figure 1 is a perspective view showing an au-
tomotive engine to which the subject invention is mount-
ed;
[0006] Figure 2 is an exploded perspective view
showing the subject invention;
[0007] Figure 3 is an exploded perspective view from

the opposite direction than Figure 2;
[0008] Figure 4 is an enlarged perspective view par-
tially cut away and in cross section; and
[0009] Figure 5 is an enlarged perspective view par-
tially cutaway and in cross-section of the left hand por-
tion of Figure 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0010] Referring to the Figures, wherein like numerals
indicate like or corresponding parts throughout the sev-
eral views, a thermostat housing assembly is generally
shown at 10. The assembly 10 includes a housing, gen-
erally indicated at 12, and a thermostat or flow control
valve, generally indicated at 14.
[0011] The housing 12 has a flange 16 for mounting
the housing 12 on a support structure, such as an en-
gine, and a tubular spout 18 extending from the flange
16 and defining a passageway 20 extending from an
opening in the spout 18 to an opening in the flange 16
for fluid to flow therethough. The flange 16 presents a
mounting face 22 for engaging the support structure and
includes an outer seal groove 24 therein. An outer seal
26 is disposed in the outer seal groove 24 for sealing
the flange 16 to the support structure, e.g., engine.
[0012] The flange 16 also has a recess 28 therein dis-
posed radially inwardly of the outer seal groove 24 and
having an annular wall extending downwardly to a bot-
tom surrounding the passageway 20. The bottom has
an inner seal groove 30 disposed therein and an inner
seal 32 is disposed in the inner seal groove 30 for seal-
ing engagement with the flow control valve 14. More
specifically, the flow control valve 14 is operable in re-
sponse to temperature of a fluid to open and close to
permit or prohibit flow of the fluid through the 20 passage
in the housing 12 and the valve 14 has a radially extend-
ing rim 34 disposed in the recess 28 and overlying and
resting upon the inner seal 32. The bottom of the recess
28 is relieved at 36 in order to conserve material and
weight. Operating pressure holds the rim 34 of the valve
14 in contact with the inner seal 32.
[0013] In order to retain the inner 32 and outer 26
seals during shipment and handling, a retention device
is included for retaining at least one of the seals 26 and
32 in its respective groove 24 and 30. A plurality (three)
spokes 40 interconnect the inner 32 and outer 26 seals
and the retention device includes a mechanical interlock
between each of the spokes 40 and the housing for re-
taining both of the seals in the respective grooves. More
specifically, the housing 12 includes a channel 42 ex-
tending radially between the seal grooves 24 and 30 for
receiving each of the spokes 40 and the mechanical in-
terlock comprises an undercut 44 in each of the chan-
nels 42 and a shoulder 46 on each of the spokes 40 for
snapping over the undercut 44. Accordingly, as inner 32
and outer 26 seals are disposed in the respective inner
24 and outer 30 grooves, the spokes 40 are disposed
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in the channels 42 and the shoulders 46 snap over the
undercuts 44 thereby retaining the seals 26 and 32 in
the grooves and attached to the housing 14.
[0014] The outer seal 26 includes a lip 38 extending
radially inwardly to a distal end cantilevered over the an-
nular wall for retaining the flow control valve 14 in the
recess 28. The lip 38 is flexible to allow the rim 34 to
snap past the lip 38 and the lip 38 to snap back and
retain the valve 14 to the housing 12 during shipment
and handling.
[0015] The flange 16 has at least two holes 48 extend-
ing therethrough for receiving fasteners, e.g., bolts, (not
shown) for mounting the housing 12 on a support struc-
ture, such as the engine. A bushing 50 is disposed in
each of the holes 48. Each of the holes 48 includes a
countersunk portion 52 extending into the mounting face
22 of the flange 16 and each of the bushings 50 includes
an head 54 disposed in the countersunk portion 52 of
one of the holes 48.
[0016] The annular wall of the recess 28 includes a
protrusion 56 surrounding each of the holes 48 and ex-
tending radially into the recess 28. The outer seal
groove 24 follows the protrusion 56 around the holes 48
and the outer seal includes an arcuate section 58 for
mating engagement therewith. The rim 34 of the valve
14 includes a cutout 60 receiving each of the protrusions
56.
[0017] The thermoplastic housing and seal assembly
can be molded using a two shot and /or insert molding
and allows a removable thermostat. The housing 12 can
consist of structural thermoplastic such as PPA, Nylon,
PPS, or PBT. The seals may be of thermoplastic elas-
tomers such as Polypropylene & EPDM based TPE, or
fluoropolymers such as THV, FEP, PFA, EFTE, VFEP,
etc., or one which is polyester based. One could also
use a thermostat elastomer such as silicone.
[0018] The invention provides a single seal assembly
that seals the housing 12 as well as the thermostat valve
rim 34, thereby preventing flow through the spout 18 pri-
or to the opening of the valve 14, and preventing coolant
from leaking. The lip 38 alsao allows the thermostat
valve 14 to be removed from the housing 12, and allows
replacement of the thermostat valve 14 without replac-
ing the seals 26 and 32.
[0019] Obviously, many modifications and variations
of the present invention are possible in light of the above
teachings. The invention may be practiced otherwise
than as specifically described within the scope of the ap-
pended claims, wherein that which is prior art is ante-
cedent to the novelty set forth in the "characterized by"
clause. The novelty is meant to be particularly and dis-
tinctly recited in the "characterized by" clause whereas
the antecedent recitations merely set forth the old and
well-known combination in which the invention resides.
These antecedent recitations should be interpreted to
cover any combination in which the incentive novelty ex-
ercises its utility. In addition, the reference numerals in
the claims are merely for convenience and are not to be

read in any way as limiting.

Claims

1. A thermostat housing (12) assembly comprising;

a housing (12) having a flange (16) for mount-
ing said housing (12) on a support structure and
a tubular spout (18) extending from said flange
(16) and defining a passageway (20) extending
from an opening in said spout (18) to an open-
ing in said flange (16) for fluid to flow there-
though,
said flange (16) presenting a mounting face
(22) for engaging the support structure and an
outer seal groove (24) therein,
an outer seal (26) disposed in said outer seal
groove (24) for sealing said flange (16) to the
support structure, and
said flange (16) having a recess (28) therein
disposed radially inwardly of said outer seal
groove (24) and having an annular wall extend-
ing downwardly to a bottom surrounding said
passageway (20),
said assembly characterized by said bottom
having an inner seal groove (30) disposed
therein and an inner seal (32) disposed in said
inner seal groove (30) for sealing engagement
with the flow control valve (14).

2. An assembly as set forth in claim 1 including a re-
tention device for retaining at least one of said seals
(26) or (32) in its groove (24) or (30).

3. An assembly as set forth in claim 2 including spokes
(40) interconnecting said inner (32) and outer (26)
seals.

4. An assembly as set forth in claim 3 wherein said
retention device includes a mechanical interlock be-
tween at least one of said spokes (40) and said
housing (12) for retaining both of said seals (26) and
(32) in said respective grooves (24) and (30).

5. An assembly as set forth in claim 1 including a lip
(38) extending radially inwardly from at least one of
said spokes (40) for retaining the flow control valve
(14) in said recess (28).

6. An assembly as set forth in claim 5 wherein said
housing (12) includes a channel (42) extending ra-
dially between said seal grooves (24) and (30) for
receiving each of said spokes (40).

7. An assembly as set forth in claim 6 wherein said
mechanical interlock comprises an undercut (44) in
each of said channels (42) and a shoulder (46) on
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each of said spokes (40) for snapping over said un-
dercut (44).

8. An assembly as set forth in claim 2 wherein said
flow control valve (14) operable in response to tem-
perature of a fluid to open and close to permit or
prohibit flow of the fluid through said passage in said
housing (12), said valve (14) having a radially ex-
tending rim (34) disposed in said recess (28) and
overlying and resting upon said inner seal (32).

9. An assembly as set forth in claim 2 wherein said
flange (16) has at least two holes (48) extending
therethrough for receiving fasteners for mounting
said housing (12) on a support structure, a bushing
(50) disposed in each of said holes (48).

10. An assembly as set forth in claim 9 wherein each of
said holes (48) includes a countersunk portion (52)
extending into said mounting face (22) of said
flange (16) and each of said bushings (50) includes
an head (54) disposed in said countersunk portion
(52) of one of said holes (48).

11. An assembly as set forth in claim 10 wherein said
annular wall of said recess (28) includes a protru-
sion (56) surrounding each of said holes (48) and
extending radially into said recess (28).

12. An assembly as set forth in claim 11 wherein said
outer seal groove (24) follows said protrusion (56)
around said holes (48).

13. An assembly as set forth in claim 12 including a flow
control valve (14) operable in response to temper-
ature of a fluid to open and close to permit or prohibit
flow of the fluid through said passage in said hous-
ing (12), said valve (14) having a radially extending
rim (34) disposed in said recess (28) and overlying
and resting upon said inner seal (32), said rim (34)
of said valve (14) including a cutout (60) receiving
each of said protrusions (56).
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