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Summary of Facts and Subm ssi ons

0026.D

The opponent's appeal is against the interlocutory
deci sion of the Opposition Division that the European
patent No. O 596 001 when anended according to an
auxiliary request, and the invention to which it
related, satisfied the requirenents of the EPC.

The patent had been opposed on the grounds that the
subject-matter of the clains |acked inventive step
(Article 100(a) EPC) and that, in respect of Caim 3,
the patent failed to disclose the invention in a manner
sufficiently clear and conplete for it to be carried
out by a person skilled in the art (Article 100(b) EPC
and the patent contained subject-matter which extended
beyond the content of the application as originally
filed (Article 100(c) EPC). The foll ow ng evidence was
taken into account during the opposition proceedi ngs:

Dl1: FR-A-899 549

D2: JP-A-59 97346 (and D2', a translation of D2 into
Engl i sh)

D3: FR-A-2 615 262

D4: US-A-3 706 239

D5: US-A-4 751 853

D6: US-A-4 365 524.

The decision of the Opposition Division was posted on

22 July 1998. Notice of appeal together with paynent of
t he appeal fee was received on 30 Septenber 1998 and
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the reasons for the appeal were received on 1 Decenber
1998. The appellant additionally referred to:

D7: US-A-3 292 456.

In oral proceedings held on 19 Decenber 2000 the

appel  ant requested that the decision of the Qpposition
Di vision be set aside and that the patent be revoked in
its entirety. The appellant referred to an additional
docunent :

D8: "New viscous couplings - ainmed at both high
performance and | ow cost”, N kkei Mechanica
1993.4.19 (translation into English).

The respondent requested that the appeal be deened
inadm ssible in as far as it related to the ground for
opposition according to Article 100(c) EPC and that the
patent be maintained in an anmended form according to
main and first auxiliary requests filed during the oral
pr oceedi ngs.

Claim 1 according to the respondent’'s nmain request
reads as follows, whereby anmendnents nade in conparison
with the claimas granted are indicated in bold text:

"A gear differential for proportioning the torque
between a pair of relatively rotating axles at a
predeterm ned torque bias, said differential having:

a housing that is rotatable about a pair of axle shafts
(10, 12) which share a conmon axi s;

a pair of sun gears (50, 52) adapted to receive the
respective ends of said axle shafts for rotation within
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sai d housing; and

at | east one pair of planetary conbination gears (54,
56) nounted for rotation within said housing on
respective axes which are parallel to said comon axis,
each conbi nati on gear having a first toothed portion
(62, 64) in meshing engagenment with a respective one of
said sun gears and having a second toot hed portion (58,
60) in neshing engagenment with its paired conbi nation
gear, the neshing engagenent of said sun and

conmbi nation gears interconnecting said respective axle
ends in a nutual driving rel ationship;

each sun gear (50, 52) having helical teeth of
respectively opposite hand and being positioned within
sai d housi ng;

each conbi nati on gear (54, 56) of each pair having said
first and second toothed portion (62, 64, 58, 60) with
helical teeth and being nmounted within said housing for
axi al novenent:

(a) inrelation to, and for contact with, at |east one
respective end thrust bearing surface, and

(b) inrelation to its paired conbination gear;

sai d sun and conbi nati on gears having said helica
teeth of predeterm ned hand sel ected to devel op axi al -
thrust forces on said sun and conbi nati on gears so that
frictional resistance is created between said

conbi nati on gears and said respective bearing surfaces
for controlling the torque bias of the differenti al
assenbly; and said differential being characterized by:



VI .

VII.

0026.D

- 4 - T 0967/ 98

said first and second toothed portions (64, 60) of a
first one of said conbination gears (56) of each said
pai r being separated by a non-neshing portion that
straddl es the sun gear (50) that is in mesh with its
pai red conbi nati on gear and by the sun gears (50, 52)
being axially thrust agai nst each other to increase
frictional resistance between them when said axles are

driven in a forward direction."

Dependent Claim 3 reads as foll ows:

"The gear differential of claim1l wherein:

the first toothed portion (62, 64) of said conbination
gears of each pair have, respectively, teeth of
opposi te- handed helical angles; and

said separated first and second toothed portions (64,
60) of said first conbination gear (56) have helical
teeth of the sane hand."

The patent according to the respondent’'s auxiliary
request contains, in addition to Claim1, which is
identical to that according to the main request,
dependent Clainms 2 to 11 which define preferred
enbodi ments of the subject-matter of Caiml. The
clainms essentially differ fromthose according to the
respondent’'s mai n request only by the deletion of
Claim 3.

The argunents of the appellant (opponent) can be
summari sed as foll ows:

As regards the aspect of admissibility in appeal of the
ground for opposition according to Article 100(c) EPC,
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this had been raised fromthe beginning of the
opposition and was never wthdrawn. Wthdrawal of a
ground for opposition would require a clear statenent.

In respect of the substance of the objection under
Article 100(c) EPC in respect of the main request, the
application as originally filed presents the invention
as relating to a torque-proportioning differential in
which the frictional |osses are an accumnul ati on of
those resulting fromend thrust | oads at the

conbi nati on gears and end thrust |oads at the sun
gears. This is partly achieved according to the
original disclosure in that first and second portions
of each conbi nati on gear are oppositely handed such
that the respective end thrust |oads fromthe first and
second portions are additive. In the arrangenent
according to Figures 3a, 4a the helices of each

conbi nati on gear are of the sane hand such that the
respective end thrust [ oads fromthe first and second
portions cancel each other and the original disclosure
teaches that the invention nodifies this arrangenent.
Claim 3 of the main request introduces as a result of
its dependency fromCaim1l the teaching of a

conmbi nati on gear which is handed according to Figures
3a, 4a but which neverthel ess devel ops end thrust.
Simlar reasoning supports objection under

Article 100(b) EPC in respect of daim3 of the main
request .

In respect of inventive step the closest prior art is
t hat known from D1 which discloses the features of the
preanble of Caim21 and sun gears which exhibit an
axi al thrust towards each other. The characterising
features relating to the non-neshing ("straddle")
portion and to the axial thrusting of the sun gears
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agai nst each other relate to separate probl ens of
conpactness and stability and of increased frictional
resi stance respectively. D2 discloses the "straddle"
feature as leading to inproved stability and to

i ncreased conpactness by virtue of the adjacency of the
sun gears. Al though D2 does not disclose that the sun
gears are thrust agai nst each other, this would be the
result of incorporating the "straddle" feature in DIl.

In the alternative the closest prior art is known from
D4 which discloses all features of the preanble of
Claim1l. Additionally, the sun gears are disclosed as
bei ng thrust towards each other, thereby achieving the
sanme result of frictional resistance as does O aim 1.

D2 di scloses the "straddle" feature as a nmeans of
inmproving stability and D8 shows that this is a probl em
whi ch notivated the respondent.

The respondent (patent proprietor) essentially rebutted
t he objections of the appellant and in respect of the
adm ssibility of the objection under Article 100(c) EPC
essentially argued as foll ows:

The Opposition Division made no decision on the matter
of Article 100(c) EPC because this no |onger forned the
basis of an objection at the tinme of the oral

proceedi ngs, as derivable from Paragraph 3 of the

m nutes. The reference in Point 3 of the decision to
"extension" is nmerely an obiter dictumand the Board
has the capacity to review only a decision which has
been taken. In the event that the Board shoul d decide
to consider the matter of Article 100(c) EPC, the file
should be remtted to the first instance.
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Reasons for the Decision

1
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Adm ssibility of the appeal and remttal to consider
obj ection under Article 100(c) EPC

The m nutes of the oral proceedings indicate under
Paragraph 1 that the request of the opponent was
"revocation... based on article 100(a)... and 100(b)...
". However, abandonnment of a ground for opposition
woul d require a clear statenent to this effect and in
t he opinion of the Board the statenent in the m nutes
of the appellant's request cannot be construed as such
a clear indication that the ground for opposition
according to Article 100(c) EPC had been abandoned. The
situation differs fromthat which existed in T 0118/95
whi ch was cited by the respondent because in that case
a clear statenent had been nade that no objection was
uphel d and t he opponent therefore was not adversely
affected by the decision (Points 3, 4 of the reasons).
Moreover, in the opinion of the Board the witten

deci sion of the Qpposition Division indicates that the
ground for opposition according to Article 100(c) EPC
did formpart of the basis of the decision (Point 3 of
t he reasons "sees neither a problem of extension...").
Aside fromthe fact that in the opinion of the Board an
appeal cannot be deenmed to be inadm ssible only in
part, the Board therefore considers that there is no
aspect related to the ground for opposition under
Article 100(c) EPC which puts the adm ssibility of the
appeal into question. Mreover, even if the ground for
opposition according to Article 100(c) EPC woul d have
been abandoned, the Board neverthel ess woul d have been
fully enmpowered to exam ne the ground for opposition
under Article 100(c) EPC during appeal (T 0274/95, QJ
EPO 1997, 99).
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Since also the other requirements for admssibility are
fulfilled the Board finds the appeal to be adm ssible.

The appel |l ant named Article 100(c) EPC in the Notice of
Qpposition (Form 2300.2) and substantiated the
objection in respect of Claim3 in the third-to-Iast
par agr aph of page 6 of the facts and argunents annexed
to the Notice of Opposition. In response to this

obj ection the respondent gave counter argunents under
Paragraph 4.3 of a letter dated 18 July 1997 and the
OQpposition Division issued a prelimnary opinion on the
matter in a conmunication issued on 16 April 1998
(Point 3.4). The mnutes of the oral proceedings before
the Opposition Division include no indication of a

di scussion of the matter and this together with the
exchange of opinions during the preceding witten
procedure indicate that there can be no doubt that the
obj ection had been considered by all sides and that the
matter had been di scussed to the extent desired by the
appel lant who is the party adversely affected by the
deci sion of the Qpposition Division. The Board
therefore considers that there is no justification for
remtting the case to the first instance to consider
this matter further.

Mai n request

0026.D

Claim3 (Article 100(c) EPC)

According to the application as originally filed a
significant proportion of the torque bias created in
orthogonal -axis differentials results fromthe
frictional resistance devel oped by the cunul ative end
t hrust devel oped by the sun gears and by the planetary
conbi nati on gears whereas such cunul ative end thrust
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had not previously been a significant contributor to
the torque bias in parallel-axis differentials (page 3,
final paragraph). The application explains this |ack of
cunmul ative end thrust with reference to prior art
designs. One prior art design of parallel-axis
differential which is discussed (US-A-2 000 223)

enpl oys helical sun gears of opposing hands and

conbi nati on gears having helical portions at each end
of equal hand. Whilst the sun gears devel op end thrust,
the axial forces created by the teeth engagenent at
each end of the conbination gear are in opposition and
as a result "no significant end thrust” is devel oped by
t he conbi nation gears (page 4, first paragraph). A
subsequent expl anation of this prior art design is
given in respect of Figures la, 2a. A further design of
paral l el -axis differential (e.g. US-A-3 095 761) is

al so di scussed, in which the sun gears and the
correspondi ng neshing portions of the conbination gears
have spur teeth, and so develop no end thrust, whil st
the nutual |y engagi ng portions of the conbination gears
have helical teeth, resulting in a net end thrust being
devel oped by the conbination gears (page 4, second

par agr aph). A subsequent explanation of this prior art
design is given in respect of Figures 1lb, 2b. These
prior art differentials therefore share the
characteristic that "none utilises cumul ative end

t hrust devel oped by both sun and pl anetary gears”

(page 4, first sentence).

The differential according to the invention, on the

ot her hand, is said to have helical first portions of

t he conbination gears neshing with (inplicitly) helica

sun gears and second portions of the conbination gears

whi ch either have helical teeth of opposite hand to the
first portion or have spur teeth (page 5, second ful
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par agr aph). The description places enphasis on this
feature of the second portion when it states that "the
second engagenent portion... is specifically designed
Wi th gear teeth which develop no end thrust in a
direction opposite to the end thrust devel oped by the
gear's first engagenent portion" (page 6, first ful
sentence). In the detailed description Figures 1la, 1b,
2a, 2b concern the previously discussed prior art
whi |l st Figures 1lc, 1d, 2c, 2d show differentials

"modi fied according to the invention" (page 8, first
and second full paragraphs). Wth reference to
Figures 2c, 2d it is explained that there are no
opposing forces created by the teeth of each

conbi nati on gear (sentence bridging pages 13, 14;

page 14, second full paragraph).

2.3 The description includes devel opnents of the invention,
according to which the conbination gear nmay have a
straddl e portion which divides the first and second
portions (page 7, first full paragraph). The
description includes "tw enbodi nents of the invention”
with straddl e type conbi nati on gears and in each "the
second... portions of each conbi nati on gear have tooth
designs which either result in no end thrust or in
devel oping end thrust that is in the sane direction as
the end thrust developed by the... first... portion"

In the detail ed description these two enbodi nents are
included in Figures 3b, 3c, 4b, 4c and the heli cal
teeth of the conbination gears are handed such that
each helical gear is subjected to significant end
thrust (page 17, first full paragraph to page 18, first
par agr aph) .

2.4 A further parallel-axis differential is described with
reference to Figures 3a, 4a, which represents internal

0026.D Y A
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prior art and which has the straddl e feature but has
helical first and second portions of equal hand on each
conbi nati on gear, which create axial thrust in opposing
directions such that "little, if any, end thrust is
devel oped over either of the conbination gears”

(page 16, final paragraph). The differentials of

Fi gures 3b, 3c, 4b, 4c, are stated to be nodifications
of that of Figures 3a, 4a "in accordance with the

i nvention" (page 17, first sentence of each ful

par agr aph) .

The description of the final enbodi ment of the
invention in the application as originally filed,
illustrated in Figure 5, clearly distinguishes in
respect of the conbination gears between "gearing

sel ected according to the invention” and "conventi onal
gearing (such as that shown in... Figs. la)", which has
first and second portions of equal hand (page 22,
second full paragraph). Although the enbodi nent of
Figure 5 does not fall within the scope of present
Claim1 because of the lack of the straddle feature, it
does formpart of the disclosure of the application as
originally filed in respect of the creation of
frictional resistance by the conbination gears.
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The clains as originally filed define the subject-
matter to be protected in various ways. Claim1l
corresponds in its final feature (b) to the definition
in the description at page 6, first full sentence (see
point 2.2 above). Independent Clains 3, 11 relate to an
arrangenment in which the conbinati on gears have helica
first portions and in which the first and second
portions have teeth designed so that the end-thrust
exerted by the conbination gears is at |east half of
the cunul ative value in as far as it is at |east equal
to (Caim3) or greater than (Claim1ll) the end thrust
exerted by helical sun gears. |Independent Claimb5
relates to an arrangenent in which both first and
second portions of the conbination gears devel op end
thrust in the same direction. No dependent claim
defines an arrangenent in which both portions of the
conbi nati on gears have teeth of the sane hand.

As set out above, the application as originally filed
is clear inits teaching that it relates to
differentials in which the cunul ative resistance is
achi eved by sel ection not of the angles but of the
hands of the helical conbination gearing. Although
during the exam nation of the application the enphasis
of the invention changed fromthe cunul ative resistance
to the straddle feature, the achi evenent and control of
cunul ative resistance by selection of the hands of the
hel i cal conbination gearing remains in Claim1. It is
general technical know edge of the skilled person that
the end thrust devel oped by helical gearing having
different portions of the sanme hand nay be varied by
using differing helix angles in each portion and that
the subject-matter of Claim3 therefore may devel op
sonme end thrust. Indeed, this is confirned by the
application as originally filed in respect of the
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respective differentials known from US-A-2 000 223 (see
point 2.1 above) and described in Figures 3a, 4a.
However, Claim 3 according to the main request defines
by virtue of its dependency fromCaim1 that first and
second portions of the conbination gear having "helical
teeth of the sane hand" (Claim3, final section) are of
a "hand selected to develop axial thrust forces... so
that frictional resistance is created between said
conbi nation gears and... bearing surfaces for
controlling the torque bias" (Claim1 preanble, final
section). The skilled person learns fromthis

conbi nati on of features that selection of the sane hand
of gear in each portion wll result in an end thrust of
sufficient magnitude that the conbination gears wll
control the torque bias of the differential, which was
not disclosed in the application as originally filed.

It follows that Caim3 according to the main request
extends the subject-matter beyond the content of the
application as originally filed (Article 123(2) EPC)

and the main request therefore is rejected

(Article 100(c) EPC). Consideration of the objection
under Article 100(b) EPC therefore is not necessary.

Auxi | iary request

0026.D

Amrendnent s

Basis for the amendnents to Claim1 in conparison with
its version as granted is found in the application as
originally filed (and the published patent
specification) as foll ows:

- opposi te handi ng of the sun gears, see page 17,
final paragraph, second sentence (specification
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page 6, lines 26, 27) and Figures 3c, 4c;

- conbi nati on gear second toothed portion having
helical teeth, see page 17 final paragraph, third
sentence (specification page 6, |lines 28, 29) and
Fi gures 3c, 4c;

- conbi nati on gear end thrust bearing surface, see
t he sentence bridgi ng pages 17, 18 (specification
page 6, lines 29 to 34) with reference to
Fi gure 4c;

- t he sun gears being axially thrust against each
other to increase frictional resistance between
them when the axles are driven in a forward
direction, see the sentence bridging pages 17, 18
(specification page 6, lines 29 to 34) with
reference to Figure 4c and page 16, final sentence
(specification page 6, lines 14, 15) which refers
to Figure 4a but inplicitly applies equally to
Fi gure 4c.

The amendnents to Caim1l serve only to restrict the
scope of the claim The description has been nodified
only for consistency with the clains.

The Board therefore finds that the requirenents of
Articles 123(2), (3) and 84 EPC are satisfied.

Evi dence

D7 and D8 were both filed after expiry of the nine
nont h period for opposition, although no anendnent nade
by the respondent rendered them nore rel evant than at
the tinme of filing the opposition and so they are | ate-
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filed. Since the Board finds D7 and D8 no nore relevant
t han evi dence which was cited within the time limt for
opposition they are disregarded (Article 114(2) EPC)

Interpretation of aiml

Claim 1 defines that the conbination gears are "nounted
for rotation within said housing on respective axes
which are parallel to said conmon axis". The term
"axi s" has the normal neaning of "a real or imaginary
i ne about which a body... can rotate... " (Collins
Dictionary of the English Language). However, the
wordi ng "nmounted... on axes" raises the question of
whet her the conbination gears of the claimare nounted
on axles (or shafts) or whether they are nounted nerely
for rotation about axes.

Bot h arrangenents are known in the art (see D1, D2).
However, in those arrangenents in which the conbination
gears are not mounted on shafts the conbi nati on gear
can float radially and frictional resistance is created
bet ween the periphery of the conbination gears and the
interior surface of a pocket in the housing (D2

page 4, first full paragraph). Caim1 of the patent-
in-suit, on the other hand, refers exclusively to
frictional resistance created by end thrust.
Furthernore, the radial float which arises in
differentials having conbination gears which are not
nmount ed on shafts neans that parallelismof the axes of
t he conbi nation gears with the common axis is not a
constructional feature but one which is dependent on

t he manner of transfer of radial |oads by interneshing
gears (see D2' page 4, third full paragraph and D4
colum 3, lines 5to 9). Also according to the
description of the patent-in-suit, which according to
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the jurisprudence of the Boards of Appeal at the EPO
may be used to interpret the clains, the invention
relates only to differentials having conbinati on gears
nounted on shafts and creating frictional resistance by
end thrust. The Board therefore interprets the wording
"mounted... on axes" as neani ng nounted on axles or
shafts.

Novel ty

No cited docunent discloses all of the characterising
features of Claim1 in conbination and the subject-
matter of the claimtherefore is to be regarded as
bei ng novel (Article 54 EPC).

| nventive step

D1 di scloses a gear differential for proportioning the
torque between a pair of relatively rotating axles at a
predeterm ned torque bias. A differential housing c is
rotatabl e about a pair of axle shafts 6,7 which share a
common axis and a pair of sun gears 8, 9 are adapted to
receive the respective ends of the axle shafts for
rotation within the housing. At |east one pair of

pl anetary conbination gears 1, 4, 2, 5 is nounted for
rotation within the housing on respective axes which
are parallel to the commobn axis, each conbi nati on gear
having a first toothed portion 4, 5 in meshing
engagenent with a respective one of the sun gears and
having a second toothed portion 1, 3 in neshing
engagenment with its paired conbi nati on gear, the
nmeshi ng engagenent of the sun and conbi nati on gears

i nterconnecting the respective axle ends in a nutual
driving relationship. Each sun gear has helical teeth
of respectively opposite hand (Page 2, Lines 52 to 54)
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and is positioned within the housing. Each conbi nation
gear of each pair has helical teeth in both the first
and second toothed portions (Page 2, Lines 41, 42, 52
to 54) and is nmounted within the housing for axial
novenent relative to a frusto-conical friction surface
formed in the differential housing c¢c (Page 3, Lines 24
to 32). The conbi nation gears are |inked for novenent
t oget her by a housing 3 which contains the respective
second toothed portions 1, 3 and novenent of the

conmbi nation gears in either axial direction brings a
conical friction nmenber 10, 11 nounted on the
respective conbi nati on gear shafts into contact with
its respective friction surface. The sun and

conbi nati on gears have the helical teeth of
predet erm ned hand sel ected to devel op axi al -thrust
forces on (inplicitly) the sun gears and on the

conbi nation gears so that frictional resistance is
created between the friction nenbers and the respective
friction surfaces for controlling the torque bias of
the differential assenbly. D1 is silent concerning the
reaction of the end thrust created by the sun gears.
Whilst it is inplicit that this end thrust nust be
reacted by bearing elenents, there is no disclosure of
their formand whether they are designed to mnimse or
maxi m se friction between the sun gears and the
differential housing c. The ends of the axle shafts 6,
7 are shown as being adjacent but not touching whil st
the sun gears are shown separated. However, it is
inmplicit fromthe small angle of the cone shown in
Figures 1, 2 that the frusto-conical friction surfaces
woul d in thenselves create a high degree of frictiona
resi stance, to such an extent that the skilled person
woul d not consider an additional source of frictional
resi stance to be necessary. The Board therefore
considers that there is no disclosure of the creation
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of a significant frictional resistance by the sun
gears.

It follows that the subject-matter of Claim1l differs
fromthat of DL in that:

- each conbi nation gear is nounted within the
housi ng for axial novenment in relation to its
pai red conbi nation gear;

- each conbi nation gear is nounted within the
housing for contact with at | east one respective
end thrust bearing surface so that frictional
resistance is created between the conbi nation
gears and the respective bearing surfaces;

- the first and second toothed portions of a first
one of the conbination gears of each pair are
separated by a non-neshing portion that straddles
the sun gear that is in nesh with its paired
conbi nati on gear; and

- the sun gears are axially thrust agai nst each
other to increase frictional resistance between
t hem when the axles are driven in a forward
di rection.

D2 relates to a torque proportioning parallel axis
differential in which all gearing on both the sun gears
3, 4 and on the conbination gears 1, 2 has spur teeth
(Figure 1). The conbinati on gears are not nounted on
axl e shafts but are floatingly mounted in cylindrical
pockets 6a, 6b in the housing and frictional resistance
is created between the gear teeth tips and the
cylindrical pockets in which they are |ocated (D2
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page 4, first full paragraph). The conbi nation gears
conprise two portions 24, 25 separated by a non-neshing
portion which straddles the sun gear that is in nesh
with the paired conbination gear (see Figure 3). The
straddl i ng arrangenent permts the conbination gears to
be supported in a bal anced way such that they remain
parallel to the common axis w thout the need for axle
shafts (D2' page 4, third full paragraph). Al though the
sun gears are shown | ocated adjacent to each other, in
t he absence of helical gearing no significant end-

t hrust woul d be created between them D2 includes a
statenent that the conbination gears are "stopped by
the covers 5, 7 along the thrusting direction"” (D2

page 2, penultimate sentence). In the opinion of the
Board this statenent alone is insufficient to establish
t he di sclosure by D2 of significant end thrust

devel oped by the conbination gears since there is no
further nention of frictional resistance devel oped by
end thrust.

In the opinion of the Board the teaching of D2
concerning the inproved distribution of |oad
transferred to the conbinati on gears achi evabl e by use
of the straddle feature is di sadvantageous to the
function of DL. Due to the existence in Dl of the
housi ng 3 which contains the respective second toothed
portions 1, 2, each conbination gear is cantilevered
froma support bearing outboard of the friction surface
inthe differential housing . As is derivable from
Figure 1, radial forces fromthe sun gears are
transferred to the conbination gears at a position
which is as close as possible to the supporting
bearing, thereby mnimsing the tendency for the
resultant nmonment to create msalignnent in the bearing.
The transfer of a proportion of the radial forces to
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the end of the conbination gear positioned renpte from
the bearing, as would result fromthe introduction of
the straddle feature from D2, would increase the nonment
about the bearing and as a result increase the tendency
for msalignment. Moreover, even if the skilled person
were to conbi ne the teachings of D1 and D2 the features
of the sun gears being thrust agai nst each other still
woul d not result fromthe conbinati on. A conbi nation of
D1 with D2 therefore does not lead in an obvious way to
the subject-matter of Claiml.

D4 relates to a gear differential for proportioning the
torque between a pair of relatively rotating axles at a
predeterm ned torque bias. The differential has a
housing 14, 18 that is rotatable about a pair of axle
shafts which share a common axis and a pair of sun
gears 30, 42 are adapted to receive the respective ends
of the axle shafts for rotation within the housing. At

| east one pair of planetary conbination gears 28, 40 is
nounted for rotation within the housing, each

conbi nation gear having a first toothed portion in
nmeshi ng engagenent with a respective one of the sun
gears and having a second toothed portion in nmeshing
engagenment with its paired conbi nati on gear, the
nmeshi ng engagenent of the sun and conbi nati on gears

i nterconnecting the respective axle ends in a nutual
driving relationship. Each sun gear has helical teeth
of respectively opposite hand (see Figures 5, 7) and is
positioned within the housing and is axially thrust
towards the other to increase frictional resistance

bet ween t hem when the axles are driven in a forward
direction (colum 5, lines 26 to 28). Each conbi nation
gear of each pair has helical first and second toothed
portions and is nounted within the housing for axial
novenent in relation to, and for contact with, at |east
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one respective end thrust bearing surface (colum 5,
lines 21 to 26), and in relation to its paired

conbi nati on gear. The sun and conbi nati on gears have
helical teeth of predeterm ned hand sel ected to devel op
axi al -thrust forces on the sun and conbi nati on gears so
that frictional resistance is created between the

conbi nati on gears and the respective bearing surfaces
for controlling the torque bias of the differenti al
assenbly. The conbi nati on gears are housed in pockets
in the differential housing and frictional resistance
is created not only by end thrust forcing the

conbi nati on gears agai nst end thrust bearing surfaces
but al so by radial |oads forcing the addenda of the
gear teeth against the periphery of the pockets

(colum 2, lines 33 to 36). This circunferenti al
frictional resistance on the conbination gears is

i ncreased by m salignnment between the conbination gears
and the axes of the pockets (colum 3, lines 5 to 13
and 31 to 37). The sun gears are separated by a spacer
48 whi ch reacts the oppositely directed end thrust
produced by the sun gears.

It follows that the subject-matter of Claim1l differs

fromthat of D4 in that:

- t he conbi nation gears are nounted on respective
axes which are parallel to the commobn axis;

- the first and second toothed portions of a first
one of the conbination gears of each pair are
separated by a non-neshing portion that straddles
the sun gear that is in nesh with its paired
conbi nati on gear; and

- the sun gears are axially thrust agai nst each
ot her.
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As di scussed under Point 7.2 above, the straddle
feature in D2 solves the problemof inproving the

bal ance of |oad transfer to the conbination gears in
order better to maintain parallelismw th the common
axis. However, D4 specifically makes use of

m sal i gnnment ("cocking") between the conbination gears
and the common axis in order to maximse the frictiona
resi stance created by the conbination gears, this

m sal i gnnment resulting both fromthe |ongitudina

i mbal ance of | oad transfer to the conbinati on gears and
fromthe axial forces produced by the helical gear
teeth (colum 3, lines 5to 13 and 31 to 37). In the
opi nion of the Board it cannot be considered as obvious
for the skilled person to choose to conbine two itens
of prior art which are nutually contradictory.

Mor eover, even if the skilled person were to conbine
the teachings of D4 and D2, the feature that the sun
gears are axially thrust against each other woul d not
result fromthe conbination. It follows that the
subject-matter of Caiml1 is not obvious in the |ight
of D4 and D2.

The remai ni ng docunents cited by the appellant but no
| onger relied upon at the oral proceedings are no nore
rel evant than D1, D2 and D4 and so need not be
considered in detail

The Board therefore cones to the conclusion that the
subject-matter of Claim1l and therefore al so of
dependent Clains 2 to 11 according to the respondent's
auxiliary request does not result in an obvious manner
fromthe cited prior art and so is considered to

i nvol ve an inventive step (Article 56).
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent with the foll ow ng

docunent s:

Cl ai ns: 1 to 11 according to the auxiliary
request filed during the oral
proceedi ngs on 19 Decenber 2000;

Descri ption: pages 3, 4 as filed during the oral
proceedi ngs on 19 Decenber 2000 and
pages 2, 5to 7 as filed during the oral
proceedi ngs before the first instance on
8 July 1998;

Dr awi ngs: as grant ed.

The Regi strar: The Chai r man:
S. Fabi ani F. Gunbel
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