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(54) Housing to be affixed to an engine

(57) A mount seat 21 is formed on a bracket 13 as
a housing to be affixed to an engine body 1 of a water-
cooled engine, and a water-type oil cooler C having a
cooling water inlet 61 and a cooling water outlet 62 is
affixed to a fitting surface 21a of the mount seat 21. The
bracket further has formed a pump chamber 32 of a
cooling water pump, intake path and release path 34
both communicating with the pump chamber 32, first
communication path 37 communicating with the release
path 34 within the bracket 13, second communication

Fig.14

paths 38a, 38b, 38c communicating with the intake path
33 within the bracket 13. The first communication path
37 and the second communication paths 38a, 38b, 38c
communicate with a cooling water inlet 61 and cooling
water outlet 62 of the oil cooler, respectively, at the fitting
surface 21a. This configuration contributes to reducing
the flow path resistance of the cooling passage for de-
livery of cooling water to and from the oil cooler C and
improving the heat exchange efficiency of the oil cooler
C. It also decreases parts and assembling steps, and
improves readiness of maintenance.
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Description

[0001] Thisinvention relates to a housing to be affixed
to an engine body of a water-cooled engine, which has
attached a water-type oil cooler for cooling lubricant oil.
More particularly, the invention relates to configuration
of a cooling water path and an oil path formed in the
housing.

[0002] Supply and discharge of cooling water to a wa-
ter-type oil cooler in a lubricant system of a water-cooled
engine for cooling oil released from an oil pump was
conventionally via an exterior piping. For example, Jap-
anese Patent Laid-Open Publication No. hei 9-13935
discloses a technique with which an oil cooler is at-
tached to a thermostat housing attached to the engine
body of an engine; a cooling water outlet is formed in
the engine body to communicate with a cooling water
pump formed in the engine body and to communicate
with the inlet of cooling water of the oil cooler via an ex-
terior piping; and the cooling water outlet of the oil cooler
communicates with the cooling water inlet of the ther-
mostat housing via an exterior piping.

[0003] In this prior art, an oil filter is used in the oil
cooler. The cooling water inlet of the oil cooler commu-
nicates with the cooling water outlet formed in the en-
gine body communicating with the cooling water pump
formed in the engine body via the exterior piping, and
the cooling water outlet of the oil cooler communicates
with the cooling water inlet of the thermostat housing via
the exterior piping. Thus, the oil released from the oil
pump passes through the oil path in the thermostat
housing, and after flowing into the oil cooler through an
annular groove formed in a flange for joint with the oil
cooler and being cooled therein, it flows into the oil filter.
The oil, after filtered by the oil filter, is supplied to an oil
gallery inside the engine body through an oil path
formed in a stud bolt, which joins the flange, oil cooler
and oil filter together, and the oil path in the thermostat
housing.

[0004] In the above-introduced prior art, however,
since the cooling water released from the cooling water
pump in the engine body is supplied to the oil cooler at-
tached to the thermostat housing attached to the engine
body via the exterior piping, the cooling water path from
the cooling water pump to the oil cooler is long, causing
an increase of the flow path resistance and limiting the
maximum flow of cooling water that can be delivered,
there is the problem that the cooling efficiency of the oil
cooler decreases. For nevertheless supplying a large
quantity of cooling water to the oil cooler to increase the
cooling efficiency, the cooling water pump will inevitably
have a large size. In addition, since the oil cooler is sup-
plied with cooling water after passing the engine body
from the cooling water outlet, and the cooling water in-
evitably increases in temperature while it travels through
the engine body, there was room for improvement from
the viewpoint of the cooling efficiency in the oil cooler.
Furthermore, since the use of the exterior piping leads
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to increasing parts and assembling steps thereof, it is
not satisfactory in productivity, and upon maintenance
of the oil cooler, the need for disassembling the exterior
piping and joint pipes is a bar to a satisfactory work ef-
ficiency.

[0005] On the other hand, in the above-discussed pri-
or art, since the oil flowing through the oil path commu-
nicating with the oil filter is cooled only on cooling water
flowing through the cooling water outlet path communi-
cating with the suction side of the cooling water pump
mounted in the engine body, there is room for improve-
ment from the viewpoint of the oil cooling efficiency.
[0006] Furthermore, in the above-discussed prior art,
since the cooling water pump provided in the engine
body is brought into communication with the oil cooler
for the purpose of supplying cooling water to the oil cool-
er attached o the thermostat case, relatively long exte-
rior piping is required, and reduction of the piping space
is insufficient. Taking it into consideration, for the pur-
pose of shortening or removing the exterior piping, if the
cooling water pump is also mounted in the thermostat
housing like the oil cooler, there arises the problem how
the thermostat case, the problem of a compact layout of
the oil cooler and cooling water pump newly arises.
Moreover, in the prior art under discussion, since the
thermostat case and the oil cooler are mounted on
flange surfaces different in level, the need of changing
the fixed posture of the thermostat housing upon
processing of the flange surfaces, for example, increas-
es the time for the processing, and there here again ex-
ists room for improvement from the viewpoint of produc-
tivity.

[0007] Taking those existing problems into consider-
ation, it is the main object of the invention to improve
the efficiency of heat exchange of an water-type oil cool-
er by reducing the flow path resistance of cooling water
paths for supplying and discharging cooling water to the
oil cooler in a housing to which the oil cooler is attached.
[0008] A further object of the invention is to provide a
housing having a water-type oil cooler mounted therein,
which can be assembled with less parts and in less as-
sembling steps, resulting in improving the work efficien-
cy upon maintenance. A still further object of the inven-
tion is to improve the efficiency of heat exchange be-
tween oil flowing in oil paths communication with the oil
filter and water. It is a yet further object of the invention
to provide a housing that enables a compact layout of
the thermostat case, oil cooler and cooling water pump,
facilitates processing of the fitting surface of a mount
seat to mount the thermostat case the oil cooler on, and
hence ensures a high productivity.

[0009] According tothe invention, the main object can
be achieved by a housing to be affixed to a water-cooled
engine, to which a water-type oil cooler having a cooling
water inlet and a cooling water outlet is assembled,
characterized in that the housing has formed a pump
chamber of a cooling water pump, an intake path com-
municating with the pump chamber, a release path com-
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municating with the pump chamber, a first communica-
tion path communicating with the release path within the
housing, and a second communication path communi-
cating with the intake path, the release path being in
communication with the cooling water inlet via the first
communication path, and the intake path being in com-
munication with the cooling water outlet via the second
communication path.

[0010] With this configuration of the housing, the path
for cooling water between the cooling water pump and
the oil cooler is shortened, and the flow path resistance
is also reduced. Further, since the oil cooler is supplied
with cooling water released from the pump chamber be-
fore flowing out of the housing, the cooling is supplied
to the oil cooler while keeping cool after being cooled by
the radiator, unlike in the above-discussed prior art in
which cooling water is heated while passing through the
engine body upon suction to and discharge from the
cooling water pump.

[0011] As a result, the following effects are obtained.
Thatis, since the path of cooling water between the cool-
ing water pump and the oil cooler is shortened and the
flow path resistance is decreased, a large quantity of
cooling water can be supplied to the oil cooler and im-
proves the efficiency of heat exchange of the oil cooler,
without the need of increasing the size of the cooling
water pump. Further, since all of the pump chamber of
the cooling water pump, intake path and release path
communicating with the pump chamber, and first and
second communication paths in communication with
them are formed in the housing to which the oil cooler
is attached, the number of parts can be reduced remark-
ably, and the assembling work efficiency is improved
significantly. In addition, since the oil cooler can be sup-
plied with low-temperature cooling water released from
the cooling water pump before flowing out of the hous-
ing, the cooling efficiency in the oil cooler is improved
additionally.

[0012] The oil cooler may be joined to a fitting surface
formed on the housing, and the first communication path
and the second communication path may communicate
with the cooling water inlet and the cooling water outlet,
respectively, at the fitting surface (21a).

[0013] With this configuration, connection between
the first communication path and the cooling water inlet
and connection between the second communication
path and the cooling water outlet are established at the
fitting surface by joining the oil cooler to the fitting sur-
face of the housing, and cooling water is delivered at the
fitting surface. Additionally, upon maintenance, it is suf-
ficient to detach the oil cooler from the housing, instead
of additionally removing exterior piping as the prior art
did so. Furthermore, it decreases the parts for assem-
blage of the housing affixed with the oil cooler, hence
decreases the cost, and decreases the assembling
steps because communication between the housing
and the oil cooler is completed by putting the oil cooler
into joint with the fitting surface. Then, upon mainte-
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nance of the oil cooler, readiness is improved without
the need of detaching external piping for delivery of cool-
ing water to or from the oil cooler.

[0014] The release path may be disposed to overlap
the fitting surface as viewed from a direction opposed
to the fitting surface, and an outlet of the first communi-
cation path opening at the fitting surface may be formed
to communicate with the release path via a straight path.
[0015] With this arrangement, since the outlet of the
first communication path communicates with the re-
lease path via a straight passage without curves, the
shortest communication can be made between the re-
lease path and the outlet of the first communication path.
Therefore, the resistance of the passage for cooling wa-
ter supplied to the oil cooler can be minimized, and more
efficient heat exchange of the oil cooler is ensured.
[0016] The oil cooler may be mounted in joint with a
fitting surface of a mount seat formed on said housing,
the fitting surface may have a cooling water outlet of the
housing, a cooling water inlet of the housing, an oil outlet
of the housing, and an oil inlet of the housing, such that,
atthe fitting surface, the cooling water outlet of the hous-
ing communicates with a cooling water inlet of the oil
cooler, the cooling water inlet communicates with a cool-
ing water outlet of the oil cooler, the oil outlet of the hous-
ing communicates with an oil inlet of the oil cooler, and
the oil inlet of the housing communicates with an oil out-
let of the oil cooler, respectively.

[0017] With this arrangement, delivery of cooling wa-
ter and oil takes place at the fitting surface. Additionally,
upon maintenance, it is sufficient to detach the oil cooler
from the housing, instead of additionally removing exte-
rior piping as the prior art did so. Since the configuration
for delivery of cooling water and oil at the fitting surface
is readily established by putting the oil cooler into joint
with the fitting surface of the housing, it contributes to
reducing parts of the housing carrying the oil cooler af-
fixed thereto and decreasing the cost. Further, commu-
nication of cooling water and oil between the housing
and the oil cooler is established by bringing the oil cooler
into joint with the fitting surface, assembling steps are
reduced. Moreover, upon maintenance of the oil cooler,
works therefore can be done easily and quickly by mere-
ly detaching the oil cooler from the housing without the
need of detaching external piping for delivery of cooling
water to or from the oil cooler.

[0018] The cooling water outlet of the housing and the
cooling water inlet of the housing are preferably op-
posed to each other about the center of the fitting sur-
face, and the oil outlet of the housing and the oil inlet of
the housing are also preferably opposed to each other
about the center of the fitting surface.

[0019] Under the configuration, at the fitting surface,
the oil outlet of the housing for oil to flow before being
cooled and the oil inlet of the housing for oil after being
cooled to flow are relatively distant about the center of
the fitting surface, and openings of cooling water paths
of the housing, in form of the cooling water outlet and
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the cooling water inlet, and openings of oil paths of the
housing, in form of the oil outlet and the oil inlet, alter-
nately appear in the circumferential direction. As a re-
sult, transmission of heat from the oil flowing in the hous-
ing-side oil outlet to the oil flowing in the housing-side
oil inlet is prevented, and the oil after being cooled by
the oil cooler can be maintained at a lowest possible
temperature.

[0020] An oil filter may be affixed to the housing, and
the oil outlet of the housing can be formed to communi-
cate with an oil path formed in the housing, which in turn
communicate with the oil filter, via a straight path formed
in the housing.

[0021] With this arrangement, the straight path for
making communication between the oil path formed in
the housing for communication with the oil filter and the
oil inlet of the housing can be made easily, and can de-
crease the resistance of the passage up to the oil inlet
of the cooler which communicates with the housing-side
oil outlet at the fitting surface.

[0022] The housing preferably has formed therein oil
paths in communication with an oil filter, a cooling water
intake path communicating with the pump chamber and
a cooling water release path communicating with the
pump chamber; and the oil paths, intake path and re-
lease path are preferably disposed in locations bringing
about heat exchange between oil and cooling water
through the body of the housing.

[0023] This configuration ensures the following ef-
fects. That is, since the oil flowing in the oil path in com-
munication with the oil filter undergoes heat exchange
with the cooling water flowing in the intake path and the
release path both communicating with the pump cham-
ber of the cooling water pump, the heat exchange effi-
ciency between oil and cooling water is improved. In ad-
dition to this, since the housing defines the pump cham-
ber of the cooling water pump, and the cooling water
existing in the pump chamber also contributes to heat
exchange between oil and cooling water, the heat ex-
change efficiency between oil and cooling water in the
housing is further enhanced. Besides, temperature of
the cooling water in the release path is substantially
equal to the temperature of the cooling water in the in-
take path, the cooling efficiency in the housing is en-
hanced.

[0024] The oil paths are preferably located between
the intake path and the release path. This configuration
gives the following effects. That is, since the oil flowing
in the oil paths undergoes heat exchange with cooling
water in the intake path and the release path at opposite
sides of the oil paths, the heat exchange efficiency is
further improved. Additionally, since the oil paths are
formed by making use of the space between the intake
path and the release path, the housing can be designed
compactly.

[0025] A water-type oil cooler may be affixed to the
housing to introduce oil traveling through the oil filter, ad
the oil cooler may have formed therein a path for cooling
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water supplied from the release path of the cooling water
pump and returning back to the intake path. And the oil
cooler may be located nearer to the rotating axis of the
cooling water pump than the oil filter.

[0026] This configuration ensures the following ef-
fects. Thatis, since the oil cooler introducing the oil after
passing the oil filter is located nearer to the cooling water
pump, the passage for cooling water for cooling oil can
be shortened between the release path and the intake
path of the cooling water pump, and the flow path is de-
creased. As a result, a large quantity of cooling water
can be supplied to the oil cooler without increasing the
size of the cooling water pump, and the heat exchange
efficiency in the oil cooler can be improved.

[0027] The housing may have formed thereon a first
mount seat having a first fitting surface for joint with said
oil cooler, a second mount seat having a second fitting
surface for joint with a thermostat case, and a third
mount seat disposed on one side surface of the housing
to affix a pump body forming the cooling water pump
thereto, and the first mount seat and the second mount
seat may be positioned on the other surface of the hous-
ing such that the first fitting surface and the second fit-
ting surface are flush.

[0028] This configuration gives the following effects.
That is, since the cooling water pump and the oil cooler
are disposed on one surface and the other surface of
the housing, a compact layout is attained. Additionally,
on the other side surface, the oil cooler and the thermo-
stat case are affixed in joint with the first fitting surface
and the second fitting surface that are flush, their com-
pact layout is ensured. Further, the fitting surface and
the second fitting surface lying common plane can be
processed easily, and improves the productivity of the
housing.

[0029] The first mount seat and the second mount
seat are preferably connected with a reinforcing rib.
Thereby, the first mount seat for attachment of the oil
cooler and the second mount seat for attachment of the
thermostat case are enhanced in rigidity, and the oil
cooler, even if relatively heavy, can be affixed firmly.
[0030] The second mount seat preferably has formed
a plurality of fastening portions for fastening the thermo-
stat case to the second mount seat, and the reinforcing
rib preferably connect one of the fastening portions
nearest to the first mount seat with a portion of the first
mount seat nearer to the second mount seat.

[0031] This configuration ensures the following ef-
fects. That is, the reinforcing rib enhances the rigidity of
the fastening portion of the second mount seat for at-
tachment of the thermostat case, and therefore, the
thermostat case can be fixed firmly with a large fasten-
ing force. Moreover, since the rib is short, it does not
invite an increase of weight of the third bracket and
hence the weight of the engine.

[0032] More detailed features of the invention, sum-
marized above, will be more apparent from the detailed
description given below with reference to the drawings,
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in which:

Fig. 1 is a right side-elevational view of an engine
having a bracket as a housing to be mounted to the
engine, in which a water-type oil cooler is attached;
Fig. 2 is a front elevational view of the engine shown
in Fig. 1;

Fig. 3 is an exploded perspective view of parts de-
composed from the bracket of Fig. 1;

Fig. 4 is a schematic, perspective phantom view of
the bracket, particularly illustrating cooling water
paths and oil paths formed in the bracket of Fig. 3;
Fig. 5 is a front elevational view of the bracket of

Fig. 3;

Fig. 6 is a back elevational view of the bracket of
Fig. 3;

Fig. 7 is a right side-elevational view of the bracket
of Fig. 3;

Fig. 8 is a left side-elevational view of the bracket
of Fig. 3;

Fig. 9is a cross-sectional view taken along the IX-IX
line of Fig. 5;

Fig. 10 is a cross-sectional view taken along the X-X
line of Fig. 5;

Fig. 11 is a cross-sectional view taken along the
XI-XI line of Fig. 6;

Fig. 12 is a cross-sectional view taken along the
XII-XII line of Fig. 6;

Fig. 13 is a cross-sectional view taken along the XI-
[I-XIII line of Fig. 8;

Fig. 14 is a fragmentary, exploded, perspective view
of an oil cooler with related parts involved, decom-
posed from the bracket of Fig. 3;

Fig. 15 is a diagram showing the second embodi-
ment of the invention, in a view corresponding to
Fig. 14 of the first embodiment;

Fig. 16 is a diagram showing the third embodiment
of the invention, in a view corresponding to Fig. 14
of the first embodiment; and

Fig. 17 is a diagram showing the fourth embodiment
of the invention, in a view corresponding to Fig. 14
of the first embodiment.

[0033] Referring to Figs. 1 through 17, some embod-
iments of the invention will be explained below.

[0034] Figs. 1 through 14 are used for explaining the
first embodiment of the invention in which an engine E
is an overhead-camshaft, water-cooled, serial four-cyl-
inder, four-cycle engine to be mounted in a car. In the
specification, "front, back, left and right" directions or
portions pertain to "front, back, left and right" directions
or portions with respect to a car to mount the engine in
unless specified otherwise.

[0035] As shownin Figs. 1 and 2, at the upper end of
a cylinder block 1, a cylinder head 2 and a head cover
3 are sequentially stacked and joined together. At the
lower end of the cylinder block 1, a lower block 4 is
joined, and an oil pan 5 is united to the lower end of the
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lower block 4. A crankshaft 6 having a rotating axis on
a plane containing the fitting plane between the cylinder
block 1 and the lower block 4 is rotatably supported on
the cylinder block 1 via a main bearing.

[0036] The engine body of the engine E is made up
of the cylinder block 1, cylinder head 2, head cover 3,
lower block 4 and oil pan 5, and a lower part of the cyl-
inder block 1, lower lock 4 and oil pan 5 form a crank
chamber 17 (see Fig. 9). On the right side (this side of
Fig. 1 and the left side in Fig. 2), a timing chain is placed
to wrap the crank shaft 6 and a cam shaft for opening
and closing an intake valve and an exhaust valve formed
in the cylinder head 2 synchronously with rotation of the
crankshaft 6, and a chain cover 7 is fastened to the right
end of the cylinder block 1 to define a chain chamber
together with the right end for accommodating the timing
chain therein.

[0037] The cylinder block 1 has formed four cylinders
8 (see Fig. 9) each having a center axis extending slight-
ly aslant backward from the crankshaft 6 extending in
the right and left direction. A piston (not shown) slidably
fits in a bore 8a of each cylinder 8, and reciprocal motion
of the piston is converted to rotation of the crankshaft 6
via a connection rod.

[0038] In front (this side surface in Fig. 2) of the cyl-
inder block 1, an intake unit 9 made up of an intake man-
ifold and others is located, and on the back surface of
the cylinder block 1, an exhaust unit 10 made up of an
exhaust manifold and others is located. In a right area
(left area in Fig. 2), which is one side of the intake unit
9, a plurality of brackets for auxiliary machineries are
located to be fastened by bolts to the cylinder head 2,
cylinder block 1 and lower block 4. That is, a first bracket
11 is fastened by bolts to a right portion of the front face
of the cylinder head 2; a hydraulic pump 14 for gener-
ating hydraulic pressure for hydraulic power steering is
attached to the first bracket 11; a second bracket 12 is
fastened with bolts to a right, lower portion of the front
face of the cylinder block 1 and a right region of the front
face of the lower block 4; and an air-conditioning com-
pressor 15 is attached to the second bracket 12. Further,
in a right, central region of the front face of the cylinder
block 1 located between the first and second brackets
11, 12, a third bracket 13 made of a metal, such as alu-
minum alloy, as a housing to be attached to the engine
body is fastened with bolts, and an alternating-current
generator G and a pump body 31 of a cooling water
pump P (see Fig. 3) are affixed.

[0039] Then, as shown in Fig. 1, a driving pulley 6a is
coupled to the right axial end of the crankshaft 6 extend-
ing to the right through the chain cover 7, and an endless
belt 16 adjusted in tensile force by a tensioner A is
wound on that driving pulley 6a, hydraulic pump pulley
14a of the hydraulic pump 14, generator pulley G3 of
the alternating-current generator G, compressors pulley
15a of the compressor 15 and cooling water pump pulley
P1 of the cooling water pump P. Therefore, these auxil-
iary machineries are driven to rotate with the driving
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power of the crankshaft 6 transmitted from the driving
pulley 6a via the endless belt 16.

[0040] Referringto Figs. 3 through 8, in particular Fig.
3, the third bracket 13 includes three support arms 20a,
20b, 20c formed to mount the alternating-current gen-
erator G disposed in a vertically central position of the
front surface of the third bracket 13; a first mount seat
21 located in a vertically central position of the left side
surface of the third bracket 13 to mount a cylindrical wa-
ter-type oil cooler C on; a second mount seat 22 located
below the first mount seat 21 of the left side surface of
the third bracket 13; a third mount seat 23 located over
an area from a lower portion to a central portion of the
right side surface of the third bracket 13 to mount the
pump body 31 of the cooling water pump P on; a pump
case 30 for the cooling water pump P defining a pump
chamber 32 including the third mount seat 23 and open-
ing at the third mount seat 23; and a fourth mount seat
24 located above the third bracket 13 to mount the ten-
sioner A on; a cylindrical filter case 40 for an oil filter F,
located in front of the fourth mount seat 24 in an upper
part of the third bracket 13 and extending aslant forward-
ly and upwardly; and a fixture portion 25 located at a
vertically central position of the back surface of the third
bracket 13 to be joined with a fitting surface 26a of a
main mount seat 26 (see Fig. 7) formed on the cylinder
block 1.

[0041] Further referring to Figs. 4 through 6, in partic-
ular Fig. 6, the third bracket 13 further includes six fas-
tening portions K1 through K6 in form of boss portions
having through holes H1 through H6 extending through
the third bracket 13 in the front-to-back direction so that
the third bracket 13 is fastened to the cylinder block 1
with bolts inserted in the through holes H1 through H6,
respectively (among them, a bolt B1 inserted in the
through hole H1 is illustrated in Fig. 1). More specifically,
on the back surface of the third bracket 13, there are
formed the first and second fastening portions K1, K2
between an upper portion and a central portion of the
third bracket 13, that is, the first fastening portion K1
located in a left part of the third bracket adjacent to the
first mount seat 21 between the filter case 40, the fourth
mount seat and the fixture portion 25, and the second
fastening portion K2 located on a right part of the third
bracket 13; a left and right pair of third and fourth fas-
tening portions K3, K4 on the lowermost part of the third
bracket 13; and a upper and lower pair of fifth and sixth
fastening portions K5, K6 on a central part of the third
bracket 13. Among them, the second, fifth and sixth fas-
tening portions K2, K5, K6 are disposed on the fitting
surface 25a of the fixture portion 25 for joint with the
fitting surface 26a of the main mount seat 26 whereas
the first, third and fourth fastening portions K1, K3, K4
are disposed along the circumference of the fixture por-
tion 25.

[0042] AsshowninFig. 6, the fist fastening portion K1
is connected to the second, fifth fastening portions K2,
K5 and an area near an oil outlet 56b of a third supply
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oil path 56, which will be explained later, with reinforcing
ribs R1, R2, R3. The third fastening portion K3 is con-
nected to the sixth fastening portion K6 with a reinforcing
rib R4, and the fourth fastening portion K4 is connected
to an area near an oil inlet 50a of an inflow oil path 50,
explained later, communicating with the oil filter F with
a reinforcing rib R5. Therefore, the first, third and fourth
fastening portions K1, K3, K4 are connected to the fix-
ture portion 25 with reinforcing ribs R1 through R5. Fur-
ther, the third and fourth fastening portions K3, K4 are
connected together with the reinforcing rib R6.

[0043] On the other hand, as shown in Fig. 5, on the
front surface of the third bracket 13, the second fasten-
ing portion K2 is connected to the pump case 30 with a
reinforcing rib R7 extending downward, the third fasten-
ing portion K3 and the fourth fastening portion K4 are
connected together with a reinforcing rib R8, the fourth
fastening portion K4 is also connected to a reinforcing
rib R11, which in turn connecting a left and right pair of
lower support arms 20a, 20b explained later, with a re-
inforcing rib R9, a reinforcing rib R12 extending down-
ward from under the filter case 40 is perpendicularly
connected to the reinforcing rib R11, and the sixth fas-
tening portion K6 is connected to the left-side lower sup-
port arm 20a with a reinforcing rib R10.

[0044] Furthermore, on a left area of the outer circum-
ferential surface of the filter case 40, a reinforcing rib R
13 is formed to extend from the top of the filter case 40
to the first mount seat 21 along the center axis of the
filter case 40 to enhance the rigidity of the filter case 40,
and a reinforcing r13 to rib R14 is formed to extend hor-
izontally from the reinforcing rib R13 to the left side sur-
face of an upper support arm 20c, explained later, to en-
hance the rigidity of the upper support arm 20c.

[0045] Since the filter case 40, first mount seat 21,
fourth mount seat 24 and fixture portion 25 are portions
having a relatively high rigidity because of the nature of
their own, the first and second fastening portions K1, K2
are located between the rigid filter case 40, rigid mount
seat 24 and the rigid fixture portion 25 and the first fas-
tening portion K1 is adjacent to the first mount seat 21,
the third bracket 13 can be rigidly fastened to the cylin-
der block 1 with a large fastening force of bolts at a re-
duced number of fastening portions. In addition, the re-
inforcing ribs R1 through R10 connected to the respec-
tive fastening portions K1 through K6 enhance the rigid-
ity of the respective fastening portions K1 through K6.

[0046] As shown in Figs. 3, 5, 7 and 8, in particular
Fig. 3, as support arms integral with the third bracket 13
to mount the alternating-current generator G on, there
are provided a left and right pair of lower support arms
20a, 20b horizontally extending forward from a lower
part of the third bracket 13 and an upper support arm
20c horizontally extending forward from a lower part of
the outer circumferential surface of the filter case 40. As
shown in Figs. 1 and 2, a first mount flange G1 integral
with a lower part of the alternating-current generator G
is fastened to be held between the lower support arms
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20a, 20b with bolts B2 inserted in through holes 20a1,
20b1 of the lower support arms 20a, 20b and a through
hole of the first mount flange G1. Similarly, a second
mount flange G2 integral with an upper part of the alter-
nating-current generator G is fastened with its left side
surface in joint with the right side surface of the upper
support arm 20c with a bolt B3 inserted through a
through hole of the second mount flange G2 into en-
gagement with a screwed hole 20c1 of the upper sup-
port arm 20c. Thus the alternating-current generator G
is mounted to the third bracket 13.

[0047] Under the condition where the alternating-cur-
rent generator G is assembled to the third bracket 13,
since the alternating-current generator G is positioned
using the space defined under the oil filter F projecting
aslant forward, forward projection of the alternating-cur-
rent generator G can be minimized, thereby to compact-
ly position the alternating-current generator G with re-
spect to the engine body. Additionally, the use of the re-
inforcing rib R14 and the upper support arm 20c formed
on the rigid filter case 40 contribute to stable support
alternating-current generator G.

[0048] On the other hand, with reference to Fig. 3, the
cooling water pump P includes the pump case 30, pump
body 31 fastened in joint with the third fitting surface 23a
of the third mount seat 23 with a bolt, a drive shaft (not
shown) supported on the pump body 31 via a bearing
and having the cooling water pump pulley P1 fixed at
one end thereof, and an impeller (not shown) united to
the other end of the drive shaft.

[0049] The pump chamber 32, in which the impeller
is disposed, communicates with an intake path of cool-
ing water, in form of a circular hole concentric with the
rotation axis L of the drive shaft (common to the rotation
axis of the cooling water pump P), which is formed to
extend through the third bracket 13 in the left-to-right
direction between a central portion of the pump chamber
32 and the second mount seat 22. The pump case 30
also communicates with a release path 34 formed to ex-
tend tangentially of the rotating direction of the impeller
from the pump chamber 32 and having a cooling water
outlet 34a opening at the third fitting surface 25a of the
fixture portion 25 (see Figs. 6, 7 and 12). The portion of
the release path 34 opening at the third fitting surface
23a and the pump chamber 32 are covered with the
pump body 31 in a watertight manner.

[0050] Mounted on the second mount seat 22 is a
thermostat case T accommodating a thermostat in joint
with the fitting surface 22a formed on the second mount
seat 22 with the intake path 33 opening there. More spe-
cifically, as shown in Fig. 8, the second fitting surface
22a having a substantially rhombic shape has an upper
fastening portion K7 and a lower fastening portion K8
having two through holes H7, H8 along the longer diag-
onal line of the rhombus, and the thermostat case T is
fastened with bolts inserted in through holes of the ther-
mostat case T and then into the through holes H7, H8
of the upper and lower fastening portions K7, K8.
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[0051] The second fitting surface 22a is disposed on
the left surface of the third bracket 13, which is opposite
from the right side surface, viewed from the direction op-
posed to the third fitting surface 23a on the right side
surface of the third bracket 13, i.e. from the direction
intersecting approximately at a right angle with the third
fitting surface in the first embodiment, together with the
first fitting surface 21a of the first mount seat 21 for joint
of the oil cooler C as explained later, so as to be flush
with the first fitting surface 21a, that is, to lie on the com-
mon plane. Since the cooling water pump P, which is the
largest among the thermostat case T, oil cooler C and
cooling water pump P, is disposed on the right side sur-
face of the third bracket 13 and the oil cooler C on the
left side surface of the third bracket 13, a compact layout
is achieved. Furthermore, since the oil cooler C and the
thermostat case T are attached to the fitting surface 21a
and the second fitting surface 22a that are on the com-
mon plane, these both can be assembled compactly.
Moreover, since the first fitting surface 21a and the sec-
ond fitting surface 22a are processed to lie on the com-
mon plane, the third bracket 13 need not be changed in
the fixed posture upon processing, thereby facilitating
the processing and improving the productivity of the
third bracket 13.

[0052] Additionally, the second mount seat 22 is con-
nected to the first mount seat 21 with a reinforcing rib
R15. Since the reinforcing rib R15 connects the upper
fastening portion K7 nearer to the first mount seat 21
than the lower fastening portion K8 to the lowest portion
of the first mount seat 21 nearest to the second mount
seat 22, length of the reinforcing rib R15 is shortened.
Further, a reinforcing rib R16 projecting in a direction
intersecting approximately at a right angle with the rein-
forcing rib R15 connects the first mount seat 21 and the
second mount seat 22. Connection by the reinforcing rib
R15 in this manner enhances the rigidity of the first
mount seat 21 and the second mount seat 22, and the
reinforcing rib R 16 additionally enhances these mount
seats 21, 22. Therefore, the relatively heavy oil cooler
C can be assembled firmly. Furthermore, since the re-
inforcing rib R15 enhances the rigidity of the upper fas-
tening portion K7 of the second mount seat 22, the ther-
mostat case T can be fixed firmly with a large fastening
force, and since the reinforcing rib R15 is configured to
connect the upper fastening portion K7 nearest to the
first mount seat 21 to the portion of the first mount seat
21 nearest to the second mount seat 22, its length is
shortened, thereby preventing the third bracket 13 from
being increased in weight due to the existence of the
reinforcing rib R16 and hence preventing the engine E
from becoming heavy.

[0053] The thermostat cover 35 is water-tightly joined
to the thermostat case T. The thermostat cover 35 has
an inflow section 35a (see Figs. 2 and 3) connected to
one end of an outlet hose (not shown) having the other
end connected to a radiator, not shown. At a portion of
the thermostat case T opened and closed by the ther-
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mostat, a bypass pipe (not shown) connected to a cool-
ing water jacket of the cylinder head 2 is connected, and
a cooling water return pipe 36 (see Fig. 2) from an air-
conditioning heater is connected to a connecting portion
T1 (see Fig. 3) of the thermostat T.

[0054] The thermostat permits cooling water to flow
from the bypass pipe to the intake path 33 while pre-
venting the cooling water from flowing from the outlet
hose to the intake path 33 during warming-up where the
temperature of the cooling water does not exceed a pre-
determined value, and after completion of the warming-
up where the temperature of the cooling water exceeds
the predetermined value, it prevents the flow of the cool-
ing water from the bypass pipe to the intake path 33
while permitting the flow of the cooling water from the
outlet hose to the intake path 33. Further, as shown in
Fig. 12, a cooling water inlet 1a communicating with the
cooling water jacket 1b opens to the cylinder block 1 at
the fitting surface 26a, so that, once the third bracket 13
is fastened to the main mount seat 26, the cooling water
inlet 1a communicated with the cooling water outlet 34a
of the release path 34 at the fitting surface 26a to allow
the cooling water released from the cooling water pump
P to be supplied to the cylinder block 1.

[0055] Therefore, during operation of the engine E,
the cooling water pump P sends pressurized cooling wa-
ter suctioned from the intake path 33 to the release path
34 in response to rotation of the impeller disposed in the
pump chamber 32. The pressurized cooling water sent
to the release path 34 flows into the cooling water inlet
1a of the cylinder block 1 communicating with the fitting
surface 25a from the cooling water outlet 34a of the re-
lease path 34, and flows through the cooling water jack-
et 1b of the cylinder block 1 while cooling the cylinder
block 1, thereafter flows into the cooling water jacket of
the cylinder head 2 to cool it. During the warming-up, it
flows to the bypass pipe and returns through the ther-
mostat to the intake path 33, and after completion of the
warming-up, the cooling water cooled to a low temper-
ature while passing the radiator returns to the intake
path 33 through the thermostat. Thus the cooling system
circulating the cooling water is established.

[0056] Further referring to Figs. 4 through 6, 8, 7, 10
and 13, the third bracket 13 has a first communication
path 37 having one end communicating with the outlet
path 34 inside the third bracket 13 and the other end
opening at the first fitting surface 21a having a circular
outer circumference of the first mount seat to form a
housing-side cooling water outlet 37a, and a second
communication path 38 having one end communicating
with the intake path 33 inside the third bracket 13 and
the other end opening at the first fitting surface 21a to
form a housing-side cooling water inlet 38a.

[0057] The release path 34 is disposed to overlap the
first fitting surface 21a, when viewed from the direction
opposed to the first fitting surface 21a, i.e. from the left
that is a direction intersecting approximately at a right
angle with the first fitting surface 21a in the first embod-
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iment (see Fig. 7), and the housing-side cooling water
outlet 37a of the first communication path 37 communi-
cates with the release path 34 via a horizontal path sec-
tion 37b, extending straight without curves, which is
formed by drilling to horizontally extend rightward from
the housing-side cooling water outlet 37a toward the re-
lease path 34 and to open to the release path 34, such
that the horizontal path section 37b makes the shortest
passage between the housing-side cooling water outlet
37a and the release path 34. On the other hand, as
shown in Figs. 4, 5 and 10, the second communication
path 38 includes a horizontal path section 38b extending
horizontally rightward from the housing-side cooling wa-
ter inlet 38a toward the release path 34 and terminating
at the deepest closed end, and a vertical path section
38c formed by drilling to extend from the bottom surface
of the third bracket 13 through the intake path 33 toward
the horizontal path section 38b and to open at the hori-
zontal path section 38b near that closed end. The open-
ing at the bottom end of the vertical path section 38c is
closed with a plug 39.

[0058] Referringto Figs. 9 and 12, a cap 43 is brought
into threading engagement with the cylindrical filter case
40 such that a cylindrical filter element 41 made by al-
ternately folding filter paper and held in a holder 42 at-
tached to the cap 43 is accommodated in a receiving
chamber 44 defined by the filter case 40. An annular oil
path 51 formed along the outer circumference of the fil-
ter element 41 inside the receiving chamber 44 commu-
nicates with an inflow oil path 50 formed in the third
bracket 13 and having an oil inlet 50a opening at the
fitting surface 25a of the fixture portion 25, and the inflow
oil path 50 extends straight aslant downward and back-
ward from the receiving chamber 44 toward the cylinder
block 1. Then, the inflow oil path 50 communicates with
a release oil path of the oil pump (not shown) provided
in the oil pan 5 and driven by the driving power of the
crankshaft 6 via an oil path 1c, formed in the cylinder
block 1 and having an oil outlet 1d in communication
with the oil inlet 50a at the fitting surface 25a of the fix-
ture portion 25, and an oil path (not shown) formed in
the lower block 4.

[0059] A central oil path 52 formed along the inner cir-
cumference of the filter element 41 inside the receiving
chamber 44 communicates with an outflow oil path 53
formed by drilling in an approximately central position of
the third bracket 13 in terms of the left-to-right direction
(see Fig. 5) to extend straight aslant downward and
backward from the receiving chamber 44 toward the cyl-
inder block 1. The upper part of the outflow oil path 53
constitutes a first supply oil path 54 whereas the lower
part of the outflow oil path 53 constitutes a drain path
57 that can communicate with or disconnect from the
first supply oil path 54 with the aid of a drain valve 45
provided between them. The drain path 57 has an oil
outlet 57a opening at the fitting surface 25a of the fixture
portion 25, and the oil outlet 57a communicates with an
oil path 1e formed in the cylinder block 1 and opening
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into the crank chamber 17.

[0060] The drain valve 45 is coupled to the holder 42
via a connection rod 46, and takes its shutting position
for blocking passage between the first supply oil path
54 and the drain path 57 when the cap 43 is attached to
the filter case 40 and keeps the receiving chamber 44
sealed, whereas the drain valve 45 takes its open posi-
tion allowing passage between the first supply oil path
54 and the drain path 57 when the sealing of the receiv-
ing chamber 44 is released, for example, upon removal
of the cap 43 from the filter case 40.

[0061] As a result, when the cap 43 is removed from
the filter case 40 for, for example, replacement of the
filter element 41, the oil having remained in the receiving
chamber 44 flows through the drain path 57 held in com-
munication with the first supply oil path 54 by the drain
valve 45 currently taking its open position, without flow-
ing out from the filter case 40 extending forward and up-
ward and opening upward, then flows out into the crank
chamber 17 from the oil outlet 57a through the oil path
1e of the cylinder block 1, and returns to the oil pan 5.
Therefore, it is prevented that oil spills out from the re-
ceiving chamber 44 and soils the floor or ground during,
for example, maintenance of the oil filter F.

[0062] In the first supply oil path 54, slightly upstream
of the drain valve 45 at its open position, one end of the
second supply oil path 55 formed in the third bracket 13
opens, and the other end thereof constitutes a housing-
side oil outlet 55a opening at the first fitting surface 21a.
Referring to Figs. 4 and 5, the second supply oil path 55
includes a horizontal path section 55b extending straight
without curves, which is made by drilling to extend hor-
izontally rightward from the housing-side oil outlet 55a
toward the first supply oil path 54 to intersect substan-
tially at a right angle with the first supply oil path 54 and
finally open into the first supply oil path 54, such that the
horizontal path section 55b makes the shortest passage
between the first supply oil path 54 and the housing-side
oil outlet 55a.

[0063] The third bracket 13 further has formed a third
supply oil path 56 for supplying oil cooled by the oil cool-
er C to the main gallery 1g via an oil inlet 1f opening at
the fitting surface 26a of the cylinder block 1 as shown
in Fig. 1. One end of the third supply oil path 56 opens
atthe first fitting surface 21a to constitute a housing-side
oil inlet 56a having a circularly opened configuration,
and the other end thereof opens at the fitting surface
25a of the fixture portion 25 to constitute an oil outlet
56b. As shown in Figs. 6 and 11, the third supply oil path
56 includes a first horizontal path section 56¢ extending
horizontally rightward from the housing-side oil inlet 56a
toward the release path 34 to terminate at its deepest
closed end, and a second horizontal path section 56d
that opens into the first horizontal path section 56¢ near
that closed end, extends horizontally toward the fitting
surface 25a substantially at a right angle with the first
horizontal path section 56¢, and defines an oval flow
path section to constitute the oil outlet 56b.
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[0064] As shown in Figs. 4, 9 and 12, the inflow oll
path 50 and the outflow oil path 53 are disposed be-
tween the intake path 33 above them and the release
path 34 below them to enable heat exchange between
the oil flowing in the oil paths 50, 53 and the cooling
water flowing in the intake path 33, pump chamber 32
and release path 34 by heat conduction through the third
bracket 13 of aluminum alloy. Especially, the inflow oil
path 50 is located between the release path 34 and the
intake path 33, leftward adjacent to the release path 34
such that the extending direction of the release path 34
and the extending direction of the inflow oil path 50 in-
tersects, as viewed from the direction opposed to the
third fitting surface 23a (see Fig. 7), and as shown in
Figs. 12 and 13, it is disposed adjacent to a portion of
the release path 34 nearer to the intake path 33 via a
thinned path wall 34b thereof. Further, a reinforcing rib
R12 is formed on the outer surface of the path wall 34b
along the inflow oil path 50, and this reinforcing rib R12
also functions as a heat-releasing fin.

[0065] Since the third bracket 13 has formed the
pump chamber 32 of the cooling water pump p in addi-
tion to the intake path 33 and the release path 34, the
third bracket 13 is entirely cooled by a relatively large
quantity of cooling water within the pump chamber 32,
to hence cool the oil in the inflow oil path 50 and the first
to third supply oil paths 54, 55, 56.

[0066] Now referring to Fig. 8, the first fitting surface
21a includes the housing-side cooling water outlet 37a
of the first communication path 37, housing-side cooling
water inlet 38a of the second communication path 38,
housing-side oil outlet 55a of the second supply oil path
55 and housing-side oil inlet 56a of the third supply oil
path 56 such that the housing-side cooling water outlet
37a and the housing-side cooling water inlet 38a are
substantially in a diametrically opposed relation with re-
spect to the center of the first fitting surface 20a whereas
the housing-side oil outlet 55a and the housing-side oil
inlet 56a are substantially in a diametrically opposed re-
lation. Therefore, openings of cooling water paths, in
form of the housing-side cooling water outlet 37a and
the housing-side cooling water inlet 38a, and openings
of ail paths, in form of the housing-side oil outlet 55a and
the housing-side oil inlet 56a, alternately appear in the
circumferential direction of the first fitting surface 21a.
[0067] In the area of the first fitting surface 21a, the
housing-side oil outlet 55a is located at a position nearer
to the receiving chamber 44 of the oil filter F while the
housing-side oil inlet 56a is disposed at a position nearer
to the oil outlet 56b of the fitting surface 25a to make a
layout shortening the second supply oil path 55 and the
third supply oil path 56, respectively, thereby to reduce
the flow path resistance. Similarly, the housing-side
cooling water outlet 37a is disposed at a position nearer
to the cooling water outlet 34a of the release path 34
while the housing-side cooling water inlet 38a is dis-
posed at a position below the housing-side cooling wa-
ter outlet 37a and nearer to intake path 33 to make a
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layout shortening the first communication path 37 and
the second communication path 38, respectively, there-
by to reduce the flow path resistance.

[0068] Referring to Fig. 14 in conjunction, in the first
mount seat 21 disposed nearer to the cooling water
pump P than the oil filter F in the radial direction of the
rotating axis L of the cooling water pump P, a screwed
hole 27 is formed at the center of the first fitting surface
21a to assemble the oil cooler C on. A bolt B4 (see Fig.
3) inserted in a through hole 60 formed in the oil cooler
C is brought into threading engagement with the
screwed hole coaxially with the center axis of the cylin-
drical oil cooler C having the same outer diameter as
the outer circumference of the first fitting surface 21a,
thereby to fasten the oil cooler C to the first mount seat
21 in joint with the first fitting surface 21a.

[0069] The fitting surface C1 of the oil cooler C, which
is substantially the same in diameter as the first fitting
surface for joint therewith, includes a cooler-side cooling
water inlet 61 and a cooler-side cooling water outlet 62
diametrically opposed to each other with respect to the
center of the fitting surface C1, and includes a cooler-
side oil inlet 63 and a cooler-side oil outlet 64 diametri-
cally opposed to each other. In the heat exchange region
for carrying out heat exchange inside the oil cooler C,
cooling water is guided to flow from the cooler-side cool-
ing water inlet 61, thereafter flow both in the axial direc-
tion and in two opposite circumferential directions in
form of two oppositely flowing streams along a cylindri-
cal path that combines those circumferential streams
from opposite directions, such that the cooling water first
flows from the cooler-side cooling water inlet 61, and
after heat exchange with oil therein, flows out from the
cooler-side cooling water outlet 62 diametrically op-
posed to the cooler-side cooling water inlet 61. In the
cylindrical path, a pipe serving as an oil path is im-
mersed.

[0070] Incorrespondence with the cooler-side cooling
water inlet 61, cooler-side cooling water outlet 62 and
cooler-side oil inlet 63, the housing-side cooling water
outlet 37a, housing-side cooling water inlet 38a and
housing-side oil outlet 55a are shaped in ovals to get
into alignment with positions o cooler-side cooling water
inlet 61, cooler-side cooling water outlet 62 and cooler-
side oil inlet 63 having circular opening shapes. At these
oval housing-side cooling water outlet 37a and housing-
side cooling water inlet 38a, the horizontal path sections
37b, 38b are disposed nearer to the cooling water pump
P, respectively. On the other hand, the cooler-side oil
outlet 64 having a circular opening shape meets the cir-
cular housing-side oil inlet 56a. Thus, these outlets 37a,
55a and inlets 38a, 56a are surrounded by seal-retain-
ing grooves D1 through D4 having annular shapes cor-
responding to the opening shapes, and O-rings S1
through S4 as seal members having corresponding
shapes are put in the seal retaining grooves D4 through
D7, respectively.

[0071] Once the oil cooler C is assembled to the third
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bracket 13 in joint with the first fitting surface 21a, the
housing-side cooling wager outlet 37a communicates
with the cooler-side cooling water inlet 61, the housing-
side cooling water inlet 38a with the cooler-side cooling
water outlet 62, the housing-side oil outlet 55a with the
cooler-side oil inlet 63, and the housing-side oil inlet 56a
with the cooler-side oil outlet 64, respectively, at the first
fitting surface 21a. As a result, as shown by white arrows
in figures, the cooling water circulating system of the oil
cooler C is established such that part of the pressurized
cooling water from the cooling water pump P travels
from the outlet path 34 via the first communication path
37, cooler-side cooling water inlet 61, heat exchanger,
cooler-side cooling water outlet 62 and second commu-
nication path 38 back to the intake path 33.

[0072] Referring to Fig. 6, at the fitting surface 25a of
the fixture portion 25, the cooling water outlet 34a of the
release path 34 exists near the third fitting surface 23a,
the oil inlet 50a of the inflow oil path 50 just below the
cooling water outlet 34a, the oil outlet 56b of the third
supply oil path 56 near the first fitting surface 21a, and
the oil outlet 57a of the drain path 57 next to the oil inlet
50a between the oil inlet 50a and the oil outlet 56b, re-
spectively. Seal retaining grooves D5 through D7 are
formed to surround these outlets 34a, 56b, 57a and inlet
50a to retain O-rings as seal members therein.

[0073] On the other hand, the oil drawn from an oil
reservoir in the oil pan 5 and released from the oil pump
travels, as shown by black arrows in the figures, passing
through the oil path of the lower block 4 and the oil path
1c of the cylinder block 1, then entering into the inflow
oil path 50 from the oil outlet 1d through the oil inlet 50a,
further running from the inflow oil path 50 through the
annular oil path 51 of the oil filter F and through the filter
element 41 while being filtered thereby, reaching the
central oil path 52, running from the central oil path 52
through the first supply oil path 54 and the second sup-
ply oil path 55, then reaching the housing-side oil outlet
55a at the first fitting surface 21a, running from the hous-
ing-side oil outlet 55a passing through the cooler-side
oil inlet 63 while undergoing heat exchange with the
cooling water, thereafter reaching the housing-side oil
inlet 56a via the cooler-side oil outlet 64, then going from
the housing-side oil inlet 56a and reaching the third sup-
ply oil path 56 and the oil outlet, then flowing through
the oil inlet of the cylinder block 1 into the main gallery,
feeding various portions to be lubricated inside the crank
chamber 17, such as the bearing portion of the crank-
shaft 6 and slide-fit portions between pistons and cylin-
ders, for example, and feeding various portions to be
lubricated in the valve chamber defined by the cylinder
head 2 and the head cover 3, such as slide-fit portions
of the drive valve system for driving intake and exhaust
valves, further feeding other portions to be lubricated,
such as the timing chain, and after lubrication, returning
through the return oil path back into the oil pan 5. Thus,
the lubricant system circulating the oil is established.
[0074] Referring to Fig. 3, the tensioner A attached to



19 EP 1211 391 A1 20

the fourth mount seat 24 includes a tensioner main body
70 having a cylindrical stationary portion 71 with a mount
flange 71a and a cylindrical movable portion 72 that can
rotate relative to the stationary portion 71 via a coil
spring contained therein, and an idler pulley 73 pivotally
supported on a radially outer end portion of the movable
portion 72. The coil spring exerts a twisting spring force
to the idler pulley 73 such that the idler pulley 73 rotates
about a bolt in a direction applying a tensile force to the
endless belt 16 (in the counterclockwise direction in Fig.
1).

[0075] Referring to Fig. 7 in conjunction, the tensioner
A is fastened to the fourth mount seat 24 with a bolt in-
serted in a through hole of the mount flange 71a and
brought into threading engagement with a screwed hole
of a periphery fastening portion K9 formed at a portion
of the fourth mount seat 24 nearer to the filter case 40
and with a bolt B6 passing through a central portion of
the tensioner main body 70 and brought into threading
engagement with a screwed hole in a central fastening
portion K10 disposed in a central location of the fourth
mount seat 24. The outer circumferential surface of the
peripheral fastening portion K9 is connected to the
fourth mount seat 24 and the filter case 40 via three re-
inforcing ribs R17, R18, R19.

[0076] In this manner, the tensioner A is disposed be-
tween the filter case 40 and the cylinder block 1, using
a space defined between the filter case 40, extending
upward and forward, and the cylinder block 1. Further,
since a part of the fourth mount seat 24 nearer to the oil
filter F is integrally connected to the filter case 40, there-
by to enhance the rigidity of the fourth mount seat 24
with the aid of the filter case 40, the fastening force of
the bolts can be increased to firmly fasten the tensioner
A.

[0077] Operation and effects of the first embodiment
having the above-explained configuration will be ex-
plained below.

[0078] Since the third bracket 13 with the oil cooler C
assembled thereto has formed therein the pump cham-
ber 32 of the cooling water pump P, intake path 33 and
release path 34, and additionally has formed therein the
first communication path 37 communicating with the re-
lease path 34 within the third bracket 13 and the second
communication path 38 communicating with the intake
path 33, thereby to enable supply and discharge of cool-
ing water to and from the oil cooler C via the first and
second communication paths 37, 38, passage between
the cooling water pump P and the oil cooler C is short-
ened, and the flow path resistance is also reduced.
Therefore, a large quantity of cooling water can be sup-
plied to the oil cooler C, thereby to improve the heat ex-
change efficiency of the oil cooler C without increasing
the size of the cooling water pump P. In addition, since
the third bracket 13 for assembling the oil cooler C to
has formed all of the pump chamber 32 of the cooling
water pump P, intake path 33 and release path 34 com-
municating with the pump chamber 32, first communi-
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cation path 37 in communication with the release path
34 and second communication path 38 in communica-
tion with the intake path 33, component parts can be
decreased remarkably, and the assembling work is
made remarkably easier.

[0079] Further, the oil cooler C is supplied with cooling
water released from the pump chamber 32 before flow-
ing out of the third bracket 13, through the release path
34 and the first communication path 37, and the temper-
ature of the cooling water in the release path 34 is ap-
proximately equal to the temperature of the cooling wa-
ter cooled by the radiator and held at a low temperature
in the intake path 33. Therefore, unlike the prior art in
which the cooling water is inevitably heated because it
flows through the engine body upon introduction to and
discharge from the cooling water pump P, the configu-
ration according to the embodiment can supply the cool-
ing water keeping a low temperature to the oil cooler C,
thereby to ensure higher cooling efficiency of the oil
cooler C.

[0080] Because of the configuration of the first fitting
surface 21a for joint with the oil cooler C, including the
housing-side cooling water outlet 37a, housing-side
cooling water inlet 38a, housing-side oil outlet 55a and
housing-side oil inlet 56a, such that communication be-
tween the housing-side cooling water outlet 37a and the
cooler-side cooling water inlet 61, between the housing-
side cooling water inlet 38a and the cooler-side cooling
water outlet 62, between the housing-side oil outlet 55a
and the cooler-side oil inlet 63, and between the hous-
ing-side oil inlet 56a and the cooler-side oil outlet 64 are
established by bringing the oil cooler C into joint with the
first fitting surface 21a of the third bracket 13, thereby
to enable delivery of cooling water and oil at the first
fitting surface 21a, the embodiment requires no exterior
piping for making communication of the respective inlets
and outlets. Accordingly, component parts for assembly
of the third bracket 13 having the oil cooler C attached
thereto can be decreased, and the cost can be de-
creased accordingly. Further, since their communication
is completed once the oil cooler C is brought into joint
with the first fitting surface 21a, the assembling steps
can be reduced and shortened. Furthermore, upon
maintenance of the oil cooler C, it is sufficient to detach
the oil cooler C from the third bracket 13 without the
need of detaching such exterior piping for delivering
cooling water to or from the oil cooler C as in the prior
art. Therefore, maintenance becomes easier.

[0081] Since the release path 34 and the first fitting
surface 21a are located to overlap when viewed from
the first fitting surface 21a, and the housing-side cooling
water outlet 37a of the first communication path 37, in
communication with the cooler-side cooling water inlet
61 at the first fitting surface 21a, communicates with the
release path 34 via the straight horizontal path section
37b without curves, the release path 34 and the hous-
ing-side cooling water outlet 37a can be connected in
communication by the shortest passage. Therefore, the
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flow path resistance in the passage of cooling water sup-
plied to the oil cooler C can be minimized, and the heat
exchange efficiency of the oil cooler C is improved more.
[0082] Because of the relatively distant positioning of
the housing-side oil outlet 55a for oil before being cooled
to flow through and the housing-side oil inlet 56a for
cooled oil to flow through on the fist fitting surface 21a
at opposite sides of the center thereof, and the circum-
ferentially alternate positioning of housing-side cooling
water outlet 37a, opening of the cooling water path as
the cooling water inlet, housing-side oil inlet 56a and
opening of the oil path as the oil outlet, which results in
existence of the housing-side cooling water outlet 37a
and housing-side cooling water inlet 38a between two
cool and hot oil passages, the invention can prevent
transmission of heat from the oil flowing in the housing-
side oil outlet 55a to the oil flowing in the housing-side
oil inlet 56a, and can maintain the oil after being cooled
by the oil cooler C at a lowest possible temperature.
[0083] Because of the configuration of the heat ex-
changer in the oil cooler C guiding cooling water over
the entire circumference of the heat exchanger by first
introducing cooling water from the cooler-side cooling
water inlet 61, then dividing it at the cooler-side cooling
water inlet 61 into axially flowing streams axially flowing
through the cylindrical path and opposite circumferential
streams flowing in circumferential directions in the cy-
lindrical path to thereafter merge at the cooler-side cool-
ing water outlet 62 diametrically opposite from the cool-
er-side cooling water inlet 61, the embodiment ensures
sufficient heat exchange between the cooling water and
the oil introduced into the oil cooler C, and ensures high
heat exchange efficiency.

[0084] Because the horizontal path section 55b mak-
ing communication between the first supply oil path 54
in the third bracket 13 and the housing-side oil outlet
55a has a straight configuration without curves, the hor-
izontal path section 55b can be readily made by drilling,
and can minimize the flow path resistance of the pas-
sage up to the cooler-side oil inlet 63 in communication
with the housing-side oil outlet 55a at the first fitting sur-
face 21a.

[0085] Because of the positioning of the inflow oil path
50 between the intake path 33 and the release path 34
to enable heat exchange, in particular via the third
bracket 13 of aluminum alloy, between oil flowing in the
inflow oil path 50 and the cooling water flowing in the
intake path 33, pump chamber 32 and release path 34,
the embodiment ensures heat exchange of the oil flow-
ing in the inflow oil path 50 not only with the cooling water
flowing in the intake path 33 in communication with the
pump chamber 32 of the cooling water pump P but also
with the cooling water flowing in the release path 34, so
as to use heat exchange from opposite sides of the in-
flow oil path 50, thereby increases the area where heat
exchange with cooling water occurs, and increases the
heat exchange quantity. Further, since the third bracket
13 includes therein the built-in pump chamber 32 for the
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cooling water pump P in addition to the intake path 33
and the release path 34, the cooling water in the pump
chamber 32 can be also used for heat exchange with
the oil.

[0086] As a result, during warming-up of the engine
E, since the cooling water passing the bypass pipe cir-
culates, the oil traveling in the inflow oil path 50 and the
first to third supply oil paths 54, 55, 56 in the third bracket
13 is warmed by the cooling water traveling through the
intake path 33, release path 34 and pump chamber 32
where a relatively large quantity of cooling water exists,
and further warmed in the coil cooler C as well. Espe-
cially, the oil in the inflow oil path 50 is warmed more
because it undergoes efficient heat exchange with the
cooling water through the thinned passage wall 34b of
the release path 34. This configuration of promoting the
rise of temperature of the oil supplied to the main gallery
of the cylinder block 1 contributes to reducing the output
loss that will occur otherwise because of a high viscosity
of oil at a low temperature, and thereby improves the
specific fuel consumption.

[0087] Once the engine Eis warmed up, cooling water
cooled by the radiator to a low temperature begins to
circulate. Therefore, the oil traveling in the inflow oil path
50 and the first to third supply oil paths 54, 55, 56 in the
third bracket 13 is warmed by the cooling water traveling
through the intake path 33, release path 34 and pump
chamber 32 where a relatively large quantity of cooling
water exists, and further warmed in the coil cooler C as
well. At that time, unlike the prior art inevitably heating
the cooling water because it travels in the engine body
upon introduction to and discharge from the cooling wa-
ter pump P, the embodiment can maintain the cooling
water in the release path 34 at a temperature substan-
tially equal to a low temperature of the cooling water
cooled by the radiator and introduced into the intake
path 33. Additionally, the thinned wall 34b of the release
path 34 contributes to more efficient heat exchange of
the oil in the inflow oil path 50 with the cooling water. In
this manner, the oil supplied to the main gallery 1g is
cooled well, and problems caused by oil decreased in
viscosity due to heat, such as insufficient lubrication,
can be prevented. Thus the configuration of the embod-
iment can efficiently cool the oil basically in the third
bracket before flowing into the oil cooler C and thereafter
in the oil cooler C as well, and therefore allows the oil
cooler C to be designed compactly.

[0088] The inflow oil path 50 and the outflow oil path
53 are formed by making use of a space between the
intake path 33 and the release path 34, the third bracket
13 can be made compact.

[0089] The oil after passing the oil filter F flows into
the oil cooler C using the cooling water supplied from
the release path 34 of the cooling water pump P and
returning to the intake path 33 and cooled there. In this
configuration, the oil cooler C, affixed to the first mount
seat 21 disposed nearer to the cooling water pump P
than the oil filter F in the radial direction with respect to
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the rotating axis L of the cooling water pump P, results
in lying nearer to the cooling water pump P than the oil
filter F. Therefore, the passage of cooling water for cool-
ing the oil between the release path 34, intake path 33
and the oil cooler C can be shortened. This results in
reducing the flow path resistance, enabling a large
quantity of cooling water to be supplied to the oil cooler
C without increasing the size of the cooling water pump
C, and improving the heat exchange efficiency in the oil
cooler C.

[0090] Next explained are some embodiments partly
modified from the first embodiment already explained,
extracting the modified features.

[0091] The first embodiment may be modified by re-
placing the O-rings used as seal members on the first
fitting surface 21a with other seal members shown in
Figs. 15 through 17. In these drawings, elements and
parts common to those of the first embodiment are la-
beled with common reference numerals.

[0092] In the second embodiment shown in Fig. 15,
here is used an integral O ring S as an integral seal
member, which connects, with thin links E, adjacent
ones of four O-rings S1 through S4 to fit in the seal re-
taining grooves D1 through D4 around the housing-side
cooling water outlet 37a, housing-side cooling water in-
let 38a, housing-side oil outlet 55a and housing-side oil
inlet 56a formed through the first fitting surface 21a.
Thus, the first fitting surface 21 includes thin straight
grooves W1 through W4 allowing the links E to sit in. If
this O-ring is used, assemblage of the O-ring S will be
easy, and the productivity will be improved accordingly.
[0093] In the third embodiment shown in Fig. 16, here
is used a disk-shaped flat gasket 80 to be held between
the first fitting surface 21a and the fitting surface C1 of
the oil cooler C and tightly bound by bolts used to fas-
tening the oil cooler C to the fist mount seat 21. This flat
gasket 80 has communication bores 81 through 84 cor-
responding to the opening shapes of the housing-side
cooling water outlet 37a, housing-side cooling water in-
let 38a, housing-side oil outlet 55a and housing-side oil
inlet 56a, and also as a through hole 85 for receiving the
bolt B4 (Fig. 3) as well. With this configuration, the first
fitting surface 21 need not have grooves for receiving
seal members. This contributes to a decrease of the ma-
chining steps and a reduction of the cost.

[0094] In the fourth embodiment shown in Fig. 17,
here is used a single circular O-ring S5 for fitting in an
annular seal retaining groove D8 formed along the cir-
cumference of the first fitting surface 21a in correspond-
ence with the shapes of the circular first fitting surface
21a and the fitting surface C1 of the oil cooler C. In this
case, the first fitting surface 21a has formed only two
paths, namely, the housing-side cooling water outlet 37a
of the first communication path 37 and the housing-side
cooling water inlet 38a of the second communication
path 38, that are partitioned by a flat plate-like partition
wall 21b extending diametrically passing the center of
the first fitting surface 21a, thereby to define semicircu-
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lar openings respectively.

[0095] On the other hand, the oil cooler C has formed,
in its fitting surface, only two paths, namely, the cooler-
side cooling water inlet 61 and the cooler-side cooling
water outlet 62 that are opposed diametrically, and has
formed, in its outer side surface opposite from the fitting
surface C1, an oil inlet and an oil outlet to be connected
to the inflow oil pipe and an outflow oil pipe (both not
shown) via pipe joints 86, 87, respectively.

[0096] With this configuration, since the housing-side
cooling water outlet 37a and the cooler-side cooling wa-
ter inlet 61 communicate, and the housing-side cooling
water inlet 38a and the cooler-side cooling water outlet
62 communicate, respectively, at the first fitting surface
21a, the same effects are ensured regarding cooling wa-
ter passages for delivery of cooling water to and from
the oil cooler C.

[0097] Although the foregoing embodiments use the
third bracket having the built-in filter case 40 for the oil
filter F, the filter case 40 may be fabricated as a separate
member from the third bracket 13 to be assembled
thereto. The third bracket 13 may be configured not to
assemble any or all of the thermostat case T, tensioner
A and alternating-current generator G on. Further, the
third bracket 13 may be configured to engage with the
other surface of the engine body instead of its front sur-
face.

[0098] The foregoing embodiments have been ex-
plained as making communication of the first communi-
cation path 37 and the second communication path 38
with the cooler-side cooling water inlet 61 and the cool-
er-side cooling water outlet 62, respectively, at the first
fitting surface 21a; however, they may be modified such
that at least one of the housing-side cooling water outlet
37a of the first communication path 37 and the housing-
side cooling water inlet 38a of the second communica-
tion path 38 opens at another outer surface of the third
bracket instead of the first fitting surface 21 thereof,
while the cooler-side cooling water inlet 61 and the cool-
er-side cooling water outlet 62 open at another surface
of the oil cooler C instead of its fitting surface C1, and
exterior piping makes their communication. Still here,
since the exterior piping may be shorter than that of the
prior art, the flow path resistance is reduced.

[0099] A mount seat 21 is formed on a bracket 13 as
a housing to be affixed to an engine body 1 of a water-
cooled engine, and a water-type oil cooler C having a
cooling water inlet 61 and a cooling water outlet 62 is
affixed to a fitting surface 21a of the mount seat 21. The
bracket further has formed a pump chamber 32 of a
cooling water pump, intake path and release path 34
both communicating with the pump chamber 32, first
communication path 37 communicating with the release
path 34 within the bracket 13, second communication
paths 38a, 38b, 38c communicating with the intake path
33 within the bracket 13. The first communication path
37 and the second communication paths 38a, 38b, 38c
communicate with a cooling water inlet 61 and cooling
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water outlet 62 of the oil cooler, respectively, at the fitting
surface 21a. This configuration contributes to reducing
the flow path resistance of the cooling passage for de-
livery of cooling water to and from the oil cooler C and
improving the heat exchange efficiency of the oil cooler
C. It also decreases parts and assembling steps, and
improves readiness of maintenance.

Claims

1. Ahousing to be affixed to a water-cooled engine, to
which a water-type oil cooler (C) having a cooling
water inlet (61) and a cooling water outlet (62) is
assembled, characterized in:

said housing (13) having formed a pump cham-
ber (32) of a cooling water pump (P), an intake
path (33) communicating with said pump cham-
ber (32), a release path (34) communicating
with said pump chamber (32), a first communi-
cation path (37) communicating with said re-
lease path (34) within said housing (13), and a
second communication path (38) communicat-
ing with said intake path (33), said release path
(34) being in communication with said cooling
water inlet (61) via said first communication
path (37), and said intake path (33) being in
communication with said cooling water outlet
(62) via said second communication path (38).

2. Ahousingaccording to claim 1 wherein said oil cool-
er (C) is joined to a fitting surface (21a) formed on
said housing (13), and said first communication
path (37) and said second communication path (38)
communicate with said cooling water inlet (61) and
said cooling water outlet (62), respectively, at said
fitting surface (21a).

3. Ahousing according to claim 2 wherein said release
path (34) is disposed to overlap said fitting surface
(21a) as viewed from a direction opposed to said
fitting surface (21a), and an outlet (37a) of said first
communication path (37) opening at said fitting sur-
face (21a) communicates with said release path
(34) via a straight path (37b).

4. Ahousing according to claim 1 wherein said oil cool-
er (C) is mounted in joint with a fitting surface (21a)
of a mount seat (21) formed on said housing (13),
said fitting surface (21a) having a cooling water out-
let (37a) of the housing, a cooling water inlet (38a)
of the housing, an oil outlet (55a) of the housing,
and an oil inlet (56a) of the housing, such that, at
said fitting surface (21a), said cooling water outlet
(37a) of the housing communicates with a cooling
water inlet (61) of the oil cooler, said cooling water
inlet (38a) communicates with a cooling water outlet
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10.

(62) of the oil cooler, said oil outlet (55a) of the hous-
ing communicates with an oil inlet (63) of the oil
cooler, and said oil inlet (56a) of the housing com-
municates with an oil outlet (64) of the oil cooler,
respectively.

A housing according to claim 4 wherein, about the
center of said fitting surface (21a), said cooling wa-
ter outlet (37a) of the housing and said cooling wa-
ter inlet (38a) of the housing are opposed to each
other whereas said oil outlet (55a) of the housing
and said oil inlet (56a) of the housing are opposed
to each other.

A housing according to clam 4 wherein an oil filter
(F) is affixed to said housing (13), and said oil outlet
(55a) of the housing communicates with an oil path
(50) formed in said housing to communicate with
said oil filter (F), via a straight path (55b) formed in
said housing.

A housing according to claim 1 wherein said hous-
ing has formed therein oil paths (50, 53) in commu-
nication with an oil filter (F), a cooling water intake
path (33) communicating with said pump chamber
(32) and a cooling water release path (34) commu-
nicating with said pump chamber (32), and wherein
said oil paths (50, 53), said intake path (33) and said
release path (34) are disposed in locations bringing
about heat exchange between oil and cooling water
through the body of said housing.

A housing according to claim 7 wherein said oil
paths (50, 53) are located between said intake path
(33) and said release path (34).

A housing according to claim 8 wherein a water-
type oil cooler (C) is affixed to said housing (13) to
introduce oil traveling through said oil filter (F), said
oil cooler (C) having formed therein a path for cool-
ing water supplied from said release path (34) of
said cooling water pump (P) and returning back to
said intake path (33), and said oil cooler (C) being
located nearer to the rotating axis of said cooling
water pump (P) than said oil filter (F).

A housing according to claim 1 wherein said hous-
ing (13) has formed thereon a first mount seat (21)
having a first fitting surface (21a) for joint with said
oil cooler (C), a second mount seat (22) having a
second fitting surface (22a) for joint with a thermo-
stat case (T), and a third mount seat (23) disposed
on one side surface of said housing (13) to affix a
pump body (31) forming said cooling water pump
(P) thereto, and wherein said first mount seat (21)
and said second mount seat (22) are positioned on
the other surface of said housing (13) such that said
first fitting surface (21a) and said second fitting sur-
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face (22a) are flush.

A housing according to claim 10 wherein said first
mount seat (21) and said second mount seat (22)
are connected with a reinforcing rib (R15).

A housing according to claim 11 wherein said sec-
ond mount seat (22) has formed a plurality of fas-
tening portions (K7, K8) for fastening said thermo-
stat case (T) to said second mount seat (22), and
said reinforcing rib (R15) connects one (K7) of said
fastening portions nearest to said first mount seat
(21) with a portion of said first mount seat (21) near-
er to said second mount seat (22).

10

15

20

25

30

35

40

45

50

55

15

28



EP 1211 391 A1

Fig.1

16



EP 1211 391 A1

Fig.2
| f
14 9 3
F.'
143
13 N © 20 2 36
16 - ;\
1/-/; s
|1 - %
L (®)
G — [0}
: — L b
P1 gﬁz % "S\.‘I
5 |
- . 5 5 9
f/
206 fﬂeﬁ 35 “-35a A~ 4
15a .;j' 20a 15 —~ —~ o
I
Ba _q '

17




EP 1211 391 A1

Fig.3 43

18



Fig.4

EP 1211 391 A1

20c  RiL
K2
R7—--
50

19



EP 1211 391 A1

Fig.5
s X |

|

~ %‘,C
J--fSSa

--55b S %
212

\

| ————--38a
--38b } 38
--38¢

 ~—R15

!
\ T\ms
St bt
30 ( / R11 mﬁ l :}Az?a

--20a1

20



EP 1211 391 A1

Fig.6
X1 XI—
.
13 1 ' : , /A
\ \. ;\ X
R13 , ¢ \
K1 K9 (
21 H . _J/_R1
\z . R2 L— - K2
21a’~§,\__\ — ~ 2
L l‘L { Q — D5
C = O 25a
37a—}\':\j: KS 25
; R377 ) _
> 2\H5 —3ta
56¢-- EL-—- - O
56a-~ - A .
SSbf: ! \ 50
7 / a
D7~P’HB/ O
4 : A/ S : 23
T—-: K6 57a \ | AP
22 ) |
22a e RS -F
Fz O
=S
K3 /H3 R6 i zA |
Xt a— |



EP 1211 391 A1

Fig.7

20C1

40

20b1

22



EP 1211 391 A1

Fig.8

40

/

2%
e .
e
| / o |
20c D3 27
D [ D

13

20c1
R14
55 { 2es f
O
D2
27— @) O O
21a :
380 \
38b O DL
XIT R16
R15 922 q
K7 22a
30
2 H7
20at1 S g
202

23

K8



EP 1211 391 A1

24



Fig.10




EP 1211 391 A1

Fig.11

L0

26



EP 1211 391 A1

Fig.12
o 53
51

-7 7 7 /\@\
50

R12—

33
RS

27




EP 1211 391 A1

Fig.13

/ 37b /_/

28



EP 1211 391 A1

29



EP 1211 391 A1

EMeiz L

30



EP 1211 391 A1

e

S

G

31



EP 1211 391 A1

L1381

32



)

EP 1211 391 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 01 12 8637

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CLT)
A US 4 370 957 A (SKATSCHE OTHMAR ET AL) 1,7 FO1M11/03
1 February 1983 (1983-02-01) F02B67/06
* the whole document *
A US 5 647 306 A (PATEMAN RICHARD) 1
15 July 1997 (1997-07-15)
* column 3, line 1 - column 4, line 50;
figures *
A UsS 5 704 329 A (BUBLITZ HEIKO ET AL) 1
6 January 1998 (1998-01-06)
* the whole document *
P,A |EP 1 063 397 A (CONCENTRIC PUMPS LTD) 1
27 December 2000 (2000-12-27)
* abstract; figures *
TECHNICAL FIELDS
SEARCHED  (Int.CLT7)
FOIM
FO2B
The present search report has been drawn up for all claims
Place of search ‘ Date of completion of the search Examiner
THE HAGUE 11 March 2002 Mouton, J

EPQO FORM 1503 03.82 {Po4CO1}

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if 1aken alone

Y : particularly relevant if combined with another
document of the same category

A technological background

O non-written disclosure

P inte

T : theory or principle underlying the invention

E : eatlier patent document, but published on, or

rrnadiate document document

& : member of the same patent family, corresponding

after the filing date
D : document cited in the application
L : document cited for other reasons

33




S

PO FORM PC4S!

<

EP 1211 391 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 01 12 8637

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-03-2002
Patent document Publication Patent family Publication
cited in search report date member(s) date

USs 4370957 A 01-02-1983 AT 380067 A 10-04-1986
AT 39280 A 15-08-1985

DE 3048449 Al 08-10-1981

JP 1238736 C 13-11-1984

JP 56110512 A 01-09-1981

JP 59014605 B 05-04-1984

US 5647306 A 15-07-1997 GB 2294091 A 17-04-1996
CN 1137307 A ,B 04-12-1996

EP 0734488 Al 02-10-1996

Wo 9612093 Al 25-04-1996

Jp 9511306 T 11-11-1997

us 5704329 A 06-01-1998 DE 19635534 Al 23-10-1997
EP 1063397 A 27-12-2000 AU 4261500 A 04-01-2001
BR 0002860 A 30-01-2001

CA 2312604 Al 23-12~-2000

CN 1280246 A 17-01-2001

EF 1063397 A2 27-12-2000

GB 2351322 A 27-12-2000

JP 2001020712 A 23-01-2001

NO 20003274 A 27-12-2000

ZA 200002998 A 08-01-2001

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

34



	bibliography
	description
	claims
	drawings
	search report

