BESCHWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMTS OFFI CE

rnal distribution code:
] Publication in QJ

] To Chairmen and Menbers
X] To Chairnen

] No distribution

BOARDS OF APPEAL OF CHAMBRES DE RECOURS
THE EUROPEAN PATENT

DE L' OFFI CE EUROPEEN
DES BREVETS

DECI SI ON
of 26 Novenber 2004

Case Nunber:

Appl i cati on Nunber:
Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:

T 0787/02 - 3.2.1
98115490. 9
0900954

F16H 57/ 04

EN

Mechani cal transm ssion cooling and |ubrication using

associ at ed engi ne systens

Appl i cant:
EATON CORPORATI ON

Opponent :

Headwor d:

Rel evant | egal provisions:
EPC Art. 54, 56, 84

Keywor d:

"Novelty (yes)"

"I nventive step (no)"
"Clains - clarity (no)"

Deci si ons cited:

Cat chword

EPA Form 3030 06. 03



Européisches European Office européen

0) Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0787/02 - 3.2.1

DECI SI ON
of the Technical Board of Appeal 3.2.1
of 26 Novenber 2004

Appel I ant : EATON CORPCRATI ON
Eat on Cent er
1111 Superior Avenue
C evel and
Chi o 44114- 2584 (Us)

Representati ve: Pat ent anwél t e Riger, Barthelt & Abel
Weber gasse 3
D 73728 Esslingen (DE)

Deci si on under appeal : Deci sion of the Examining Division of the
Eur opean Patent O fice posted 8 February 2002
refusi ng European application No. 98115490.9
pursuant to Article 97(1) EPC

Conposition of the Board:

Chai r man: S. Crane
Menmber s: J. Gsborne
A. Pignatelli



- 1- T 0787/ 02

Summary of Facts and Subm ssi ons

VI .

2704.D

The appeal is directed against the decision posted
8 February 2002 to refuse European patent application
No. 98 11 5490.9 (EP-A-0 900 954).

In the search report were cited inter alia:

D1: DE-C- 906 303

D2: Patent Abstracts of Japan vol. 012, no. 475
(M774), 13 Decenber 1998 & JP-A-63 195469

D5: FR-A-905 290.

The Exam ning Division was of the opinion that the
subj ect-matter of the independent clains 1, 6 and 10
| acked novelty.

In a comunication pursuant to Article 110(2) EPC the
Board indicated its provisional opinion that the

subj ect-matter of claim 10 was not novel with respect
to the cited prior art and that although that of
claims 1 and 6 was novel it did not involve an

i nventive step.

Wth a letter of 16 June 2004 the appellant filed an
amended set of clains and:

D2': a translation into English of JP- A- 63 195469.
At oral proceedings held 26 Novenber 2004 the appell ant

requested that the decision under appeal be set aside
and that a patent be granted on the basis of clains 1
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to 7 filed during the oral proceedings (nmain request)
or alternatively on the basis of clains 1 to 4, 6 and 7
of the main request with the feature of claim5
included in claiml (first auxiliary request), clains 1
to 5 according to the main request (second auxiliary
request), clains 1 to 4 according to the first
auxiliary request (third auxiliary request) or clains 6
and 7 according to the main request (fourth auxiliary
request).

Claims 1, 5 and 6 according to the main request read as
fol | ows:

"1l. A cooling and lubrication system (10) for a
mechani cal change gear transm ssion (12) having a gear
train (32) cooperating with at |east one shaft (24)

sel ectively connectable to an output shaft (20) of an

i nternal conbustion engine (14) by a coupling (16)

di sposed in a housing (26), the engine (14) including
an engi ne cooling systemfor circulating cool ant
through an air-to-fluid heat exchanger (56) to cool a

[ ubricating fluid (50) circulating through an engine

| ubrication system (40), the engine |ubrication system
(40) having a punp (42) for circulating lubricating
fluid froman engine sunp (44), a first engine port (48)
in the sunp for providing access to lubricating fluid
(50) in the engi ne sunp, and a second engi ne port (52)
for providing access to pressurized |ubricating fluid,
t he system conpri si ng:

a transm ssion housing (28) defining a sunp portion (36)
for collecting a volune of lubricating fluid (34)
sufficient to provide splash lubrication to at |east a
portion of the gear train (32) when rotating therein,
the sunp portion (36) having a first transm ssion port
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(38) adapted for fluid coupling to the engine

[ ubrication system (40), the housing (28) including a
second transm ssion port (60) adapted for coupling to
the engine lubrication system (40), the second

transm ssion port (60) being positioned higher than the
first engine port (48), the second transm ssion port
(60) being positioned to control the vol une of
lubricating fluid in the sunp portion (36) and
facilitate return of lubricating fluid (34) from
transm ssion sunp portion (36) to the engine sunp (44);
a first conduit (70) for providing pressurized
[ubrication fluid fromthe second engi ne port (52) to
the transm ssion (12) via the first transm ssion port
(38), the second engine port being positioned between
the punp (42) and at | east one engi ne conponent (46)

| ubricated by the pressurized lubricating fluid; and

a second conduit (72) for returning lubricating fluid
fromthe transm ssion (12) via the second transm ssion
port (60) to the engine sunp (44) via the first engine
port (48) to allow cooling of the lubricating fluid by
t he engi ne cooling system (54).

5. The system of claim4 wherein the second
transm ssion port (60) conprises the fill port.

6. A cooling and lubrication system (10') for a
nmechani cal change gear transm ssion (12) having a gear
train (32') cooperating with at | east one shaft (24)
sel ectively connectable to an output shaft (20) of an
i nternal conbustion engine (14) by a coupling (16)

di sposed in a housing (26), the engine (14) including
an engi ne cooling systemfor circulating cool ant
through an air-to-fluid heat exchanger (56) to cool a
[ ubricating fluid (50) circulating through an engine

2704.D
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| ubrication system (40), the engine |ubrication system
(40) having a punp (42) for circulating lubricating
fluid froman engine sunp (44), a first engine port (48)
in the sunp for providing access to lubricating fluid
(50) in the engine sunp, and a second engi ne port (52")
for providing access to pressurized |ubricating fluid,
t he system conpri si ng:

a transm ssion housing (28) defining a sunp portion (36)
for collecting a volune of lubricating fluid (34') and
including first (38 ) and second (60') transm ssion
ports adapted for fluid coupling to the engine

| ubrication system (40), the first transm ssion port
(38') feeding a manifold being positioned above the
geartrain (32) and the second port (60') which second
port (60') also being positioned higher than the first
engine port (48) to facilitate lubrication of the
geartrain (32) and to utilize gravitational force in
returning lubricating fluid to the engine (14);

a first conduit (70) for providing pressurized
lubricating fluid fromthe second engi ne port (52') to
the transm ssion (12) via the first transm ssion port
(38'), the second engine port (52') being positioned
bet ween the punp (42) and at | east one engi ne conmponent
(46) lubricated by the pressurized lubricating fluid;

a second conduit (72') for returning lubricating fluid
fromthe transm ssion (12) via the second transm ssion
port (60") to the engine sunp (44) via the first engine
port (48) to allow cooling of the lubricating fluid by
t he engi ne cooling system (54); and

the manifold (80) being disposed within the

transm ssion (12) and connected to the first

transm ssion port (38') to spray pressurized
lubricating fluid on the geartrain (32') to provide

| ubrication and cooling thereof, wherein the | evel of



VI,

2704.D

- 5 - T 0787/ 02

the lubrication fluid is controlled such that the
geartrain (32') rotates above the lubricating fluid
collected in the transm ssion sunp.”

The appellant's subm ssions in respect of novelty and
inventive step may be summari sed as foll ows:

The system di scl osed in D1 does not enploy splash

| ubrication and the subject-matter of claim 1 according
to the main request is novel. Also in both D2/D2' and
D5 the lubricating fluid is pressure fed to the
transm ssi on conponents.

There is considerable prior art dealing with the

| ubrication of heavy duty vehicle transm ssions.
Conventionally the transm ssion sunp is placed at a

hi gher | evel than the engine sunp and in the case that
t he engi ne and transm ssion share a conmon | ubricating
fluid there is the risk that it will drain fromthe
transmssion if the engine is not run. This problemis
particularly acute if the transm ssion enploys spl ash

| ubrication as the | evel of lubricating fluid in the
transm ssion sunp is critical. There is no nodel
exanple in the cited prior art of splash lubrication in
a transm ssion which uses the sane lubricating fluid as
t he engi ne. The subject-matter of claim 1l according to
the main request therefore also involves an inventive

st ep.

Each of D1, D2/ D2' and D5 discloses pressurised feed of
lubricating fluid directly to the transm ssion
conponents. By conparison, according to claim®6 there
is amnifold to spray the lubricating fluid; this
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results in a nore general application of the
| ubricating fluid.

It is explained in the description of the application
that prior art arrangenents in which the engine and
transm ssi on enpl oyed a common lubricating fluid

requi red substantial nodifications at the tinme of
desi gn and manufacture. An object of the present
invention is to provide a system which does not require
substantial nodifications. According to the feature of
claim5 of the main request, which is incorporated into
claiml1l of the first and third auxiliary requests, the
fill port of the transm ssion serves for attachnent of
the conduit returning lubricating fluid to the engine
such that no additional port in the transm ssion
housi ng i s necessary.

Reasons for the Decision

Mai n request

2704.D

Dl relates to a conbination of an internal comnbustion
engine and a transm ssion and ains to ensure that
lubricating fluid in the transm ssion as quickly as
possi bl e reaches and then maintains its correct working
tenperature. The engine and transm ssion have a conmobn
lubricating circuit, illustrated in figure 1. After
bei ng punped fromthe engine sunp the fluid in the
circuit divides, sone |leaving the engine (through a
"second engine port") and the remai nder passing to the
main |ubrication gallery of the engine. The lubricating
fluid which | eaves the engi ne passes through a conduit

| eading to the transm ssion housing (to a "first
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transm ssion port"), lubricates the gear train and then
passes into the transm ssion sunp. Wen fluid
collecting in the transm ssion sunp reaches a
particular level a punp operates to return it (froma
"second transm ssion port") through a conduit to the
engi ne sunp (through a "first engine port"). According
to the description the fluid supplied to the
transmssion is fed directly to those places where

| ubrication is nost inportant.

It is stated in D1 that the illustration in figure 1 is
schematic and this is clearly the case in respect of
the representation of the outlines of the engine and
particularly the transm ssion gearbox and differential,
the latter two of which are shown nerely as having
rectangular fornms. The illustrated relative verti cal
position of the engine and transm ssion housings is
based on a centre line apparently representative of the
engi ne crankshaft. However, the description is silent
regarding any particular spatial relationship between
the first engine port and the second transm ssion port.
Moreover, there is no functional requirenent for the
presently clainmed arrangenent to be present in DL.
Return flow of lubricating fluid to the engine is
controlled by punps. Even if gravity were to play a
role in the transfer it would not be influenced by the
rel ative heights of the outlet ports fromthe
transm ssi on housings and the inlet port to the engine;
fl ow under gravity woul d be dependent on a difference
in heights of the respective free surfaces of the fluid
in each conmponent, which are not shown. The illustrated
arrangenent of the various ports therefore appears to
be no nore than a conveni ent representation devoid of

t echni cal teaching.
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The Board concludes fromthe foregoing that the
subject-matter of claim1 is novel (Article 54 EPC) and
differs fromthat of D1 by the features that:

- the transm ssion housing defines a sunp portion for
collecting a volunme of lubricating fluid sufficient
to provide splash lubrication to at | east a portion
of the gear train when rotating therein; and

- the second transm ssion port is positioned:

- hi gher than the first engine port, to facilitate
return of lubricating fluid fromthe
transm ssi on sunp portion to the engi ne sunp;
and

- to control the volunme of lubricating fluid in
t he sunp portion.

The differentiating features relating to the splash

| ubrication and volune of lubricating fluid in the sunp
portion have the effect of providing an alternative to
the systemof Dl in respect of the nethod of

| ubricating the gears in the transm ssion. Those
features relating to relative heights of the ports have
the effect of providing an alternative to the system of
Dl in respect of the nethod of returning fluid to the
engi ne sunp. These effects are nutually i ndependent and
consi deration of inventive step of the respective
differentiating features is therefore to be nade
separately.
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As acknow edged in the description of the present
application splash lubrication is well known per se.
Whi | st the skilled person would recognise that forced
lubrication is generally superior to splash lubrication,
he woul d al so be aware that the choice of which nethod
to use is dependent on particular factors related to

t he specific application. Al though Dl discloses direct

[ ubrication of the gears it is silent in respect of al
details of the gear train itself and it would fal
within the normal activity of the skilled person to

sel ect the nost appropriate nmethod of |ubrication. D1
al ready di scloses that the sunp portion of the

transm ssion holds a reservoir of lubricating fluid
having a controlled | evel, which with appropriate
selection of the |level would appear suitable for use in
splash lubrication. In the Board' s view the skilled

per son woul d choose to provide splash lubrication in
addition to or instead of the direct lubrication if
this were appropriate to the chosen transm ssion gear

arrangemnent .

The appel | ant argues that the skilled person would be
aware that when a transm ssion and engi ne have a conmon

| ubrication systemthere is a problemof fluid draining
fromthe transm ssion, that he would realise that this
probl em woul d assune greater inportance when enpl oyi ng
splash lubrication of the transm ssion and so woul d not
consider the presently clained solution. However, the
appel | ant has provided no evidence to support this

al | eged technical prejudice. Although all three cited
prior art docunents which relate to conbi ned

| ubrication systens for the engine and transm ssion (D1,
D2/ D2', D5) do enploy forced lubrication for the latter,
none states that it is the conbined |ubrication system
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of the engine and transm ssion which is determnative
for so doing. Moreover, the application itself is
silent in respect of the alleged technical prejudice
and any advant age achi evabl e by overcomng it. |ndeed,
the only references to the matter of choice between
spl ash and forced lubrication relate to the inproved
efficiency achi evable by not using splash |ubrication.

D1 discloses a punp for returning fluid fromthe
transm ssion to the engi ne sunp when the fluid reaches
a certain level in the sunp portion of the transm ssion.
According to the appellant, however, it is normally the
case that the sunp portion of the transm ssion is above
the sunp of the engine, permtting the use of the

el ementary principle of gravitational feed to return
the oil to the engine sunp in place of the punp. Such
an arrangenent has al ready been proposed in D2/ D2

whi ch also relates to an engi ne and transm ssi on

enpl oying a common | ubrication system and providing a
pool of lubricating fluid in the base of the

transm ssion sunp portion. In the light of that
teaching it would not require inventive activity on the
part of the skilled person to adopt the sane systemin
D1. It is not relevant here that D2/D2', despite
providing a pool of lubricating fluid in the base of
the transm ssion sunp portion, proposes avoiding splash
[ubrication. Its reason for doing so is the generally
known | ower efficiency of splash lubrication and is not
related to the matter of returning fluid to the engine

sunp.

In view of the foregoing the Board considers that the
subj ect-matter of claim 1 does not involve an inventive

step (Article 56 EPC) and the main request fails.
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First auxiliary request

The subject-matter of claim1l according to this request
contains the additional feature that "the second
transm ssion port conprises the fill port”.

According to the application this feature arises froma
desire to avoid the need for substantial nodifications
at the time of design and manufacture of conponents
when integrating the previously separate |ubrication
systens of an engine and transmission. It is stated
that this would be possible by using the fill and drain
ports of the transm ssion as the first and second ports
to which the respective conduits are connected. It is
fromthis context of the transm ssion having its own

| ubrication systemthat the term"fill port" derives.
However, there is no feature in the systemas presently
claimed which restricts it to enploying such a nodified
transm ssion and the term"fill port" has no clear

meani ng. Moreover, in the present systemthe function
of the second transm ssion port is to allow fluid to
return to the engine i.e. the opposite function to that
of a fill port. As a result, the claimlacks clarity in
defining the subject-matter (Article 84 EPC) and the
first auxiliary request fails.

Second auxiliary request

2704.D

Claim1 of this request is identical to that of the
mai n request. This request therefore fails for the sane

reasons as set out above.
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Third auxiliary request

Fourth

2704.D

Claim1l1l of this request is identical to that of the
first auxiliary request. This request therefore fails

for the same reasons as set out above.

auxi liary request

The i ndependent claimof this request corresponds to
claim6 of the main request. The subject-matter
essentially differs fromthat of claim1l of the main
request only by the feature that instead of there being
a volunme of fluid sufficient to provide splash

| ubricati on:

- the first transm ssion port feeds a manifold being
di sposed within the transm ssion above the gear
train to spray pressurized lubricating fluid on the
gear train to provide lubrication and cooling
t hereof, wherein the level of the lubricating fluid
is controlled such that the gear train rotates above
the lubricating fluid collected in the transm ssion

sunp.

As al ready expl ai ned above, although D1 di scl oses

| eading the lubricating fluid directly to the gears,

the choice of lubrication would in fact be dependent on
the details of the gear train, about which D1 is silent.
A spray manifold is well known in the art, as accepted
by the appellant, and its use would fall within the
normal activity of the skilled person. |Indeed, D5 shows
such an arrangenent in a transm ssion having a

| ubrication systemconmon with that of the engine.
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6.2 The Board therefore takes the view that also the
subj ect-matter of this claimdoes not involve an
inventive step (Article 56 EPC) and the fourth
auxi liary request also fails.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. Vottner S. Crane

2704.D



