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Summary of Facts and Subm ssi ons

0776.D

Eur opean patent No. 0 306 180 was granted on 25 Cct ober
1995 on the basis of European patent application
No. 88 307 639.0.

The patent was opposed on the grounds that its subject-
matter | acked novelty and/or inventive step

(Article 100(a) EPC). O the state of the art relied
upon in the opposition proceedi ngs only that
represented by DE-A-3 225 411 (docunment D1) or its US
equi val ent US-A-4 473 362 (docunent Dl1') has played any
rol e on appeal .

Wth its interlocutory decision posted on 25 June 1998
the Opposition Division held that the patent coul d be
mai nt ai ned in anmended form

Bot h parties appeal ed agai nst this decision.

The notice of appeal of the opponents was filed on

18 August 1998 and the fee for appeal paid at the sane
time. Their statenent of grounds of appeal was filed on
16 Cctober 1998. In addition to docunent D1 the
opponents referred to a further prior art docunment viz.
DE- A-2 524 744 (D4).

The notice of appeal of the proprietors of the patent
was filed on 4 Septenber 1998 and the fee for appea
paid at the sane tine. Their statenent of grounds of
appeal was filed on 30 Cctober 1998.

Oral proceedings before the Board were held on
29 February 2000.



- 2 - T 0835/ 98

The opponents requested that the decision under appea
be set aside and the patent revoked in its entirety.

The mai n request of the proprietors was for maintenance
of the patent in anended formon the basis of the
docunents according to Schedule N1, submtted on

29 June 1999, with columms 11 to 14 of the description
repl aced by the correspondi ng colums submtted at the
oral proceedings. In the alternative they requested

mai nt enance of the patent on the basis of auxiliary
requests 1 to 9, also submtted on 29 June 1999.

| ndependent clainms 1 and 18 of Schedule Nl read as
fol | ows:

"1l. An assenbly conprising: -

an internal conbustion engine (10) including an
engi ne franme (12) subject to vibrational forces
resulting fromthe operation of said interna
conbusti on engi ne;

a plurality of shafts (14, 40, 38, 36, 34, 32) nount ed
for rotational novenent about parallel axes fixed with
respect to said engine frane;

a plurality of pulleys (16, 30, 28, 26, 24, 22) fi xed
to said plurality of shafts;

one of said plurality of shafts constituting an
out put shaft (14) of said internal conbustion engine
(10);

an endless flexible belt (20) of a size capable of
bei ng | oosely trai ned about said plurality of pulleys;
and

a belt tensioner (42);

said belt tensioner (42) conprising:-

a fixed structure (46) nounted on said engi ne
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frane;

a pivoted structure (68);

a belt tensioning pulley (88) nmounted on said
pi voted structure for rotational novenent about a
rotational axis (90);

said pivoted structure (68) being nounted on said
fixed structure (46) for pivotal novenent about a fixed
pi votal axis (80) parallel with said rotational axis
(90) between a first position and a second position;

spring neans (100) for resiliently biasing said
pivoted structure (68) in a direction toward said
second position with a spring torque which varies as
the position of said pivoted structure (68) approaches
sai d second position, so that said belt tensioning
pulley (88) is biased into an internedi ate operating
static equilibriumposition in tensioning engagenent
with said belt (20) wherein the spring torque is equal
and opposite to a belt |load torque which varies wth
the variation in the spring torque as the internedi ate
operating position approaches said second position due
to belt elongation, by maintaining the belt |oad force
generally constant and varying the |ever arm di stance
to said pivotal axis (80) through which the belt |oad
force acts; and

means (60) for danping the pivotal novenents of
said pivoted structure (68) as a result of dynam c belt
| oad forces varying fromthe generally constant belt
| oad force when the belt is noving, said danpi ng neans
(60) including sliding friction surface neans (64, 66)
provi di ng i nterengagi ng surfaces arcuate about said
fixed pivotal axis (80) and such as to slide relative
to one another and define the pivotal novenents of said
pivoted structure (68) with respect to said fixed
structure (46);
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said sliding friction surface nmeans (64, 66) being
arranged to establish a danping torque resistance
sufficient to restrict the pivotal novenents of said
pi voted structure (68), by virtue of the pressure of
I nt erengagenent of said sliding friction surface neans
(64,66) and the position of interengagenent of said
sliding friction surface neans (64,66) relative to said
pi votal axis (80), to an extent such that in the
absence of vibrational forces novenents in response to
dynam c changes in the belt |oad force wthin a range
of changes are prevented, said range of belt |oad force
changes extending fromthe generally constant belt | oad
force to a positive extent wherein the belt |oad force
I ncreases and to a negative extent wherein the belt
| oad force decreases;

characterised in that said interengagi ng surfaces

of said sliding friction surface neans (64, 66) are
di sposed in annularly surrounding relation to said
rotational axis (90);

sai d danpi ng neans (60) being operable in response
to vibrational forces to instantaneously rel ease the
danpi ng torque resistance of the danping neans to a
| evel permitting instantaneous pivotal novenents in
response to dynam c changes in the belt |oad force,
whi ch woul d ot herwi se be prevented by said sliding
friction surface neans (64,66) as being within said
range of changes; and the danpi ng neans bei ng arranged
to establish a danping torque resistance by the belt
| oad force and a reactionary force created thereby in
the fixed structure conpressing said interengagi ng
surfaces together such that the dom nant danpi ng torque
resi stance of the danping neans is proportional to the
magni tude of the belt |oad force."
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"18. In a belt tensioner (42) which conprises: a fixed
structure (46) nounted on an engine franme (12) of an

i nternal conbustion engine (10); a pivoted structure
(68); a belt tensioning pulley (88) nounted on said
pivoted structure for rotational novenent about a
rotational axis (90); said pivoted structure (68) being
nmounted on said fixed structure (46) for pivotal
novenent about a fixed pivotal axis (80) parallel wth
said rotational axis (90) between a first position and
a second position; spring neans (100) for resiliently
bi asing said pivoted structure (68) in a direction
toward said second position wth a spring torque which
varies as the position of said pivoted structure (68)
approaches said second position, so that said belt
tensioning pulley (88) is biased into an internedi ate
operating static equilibriumposition when in

tensi oni ng engagenent with a | oosely-trained endl ess
flexible belt (20) of the internal conbustion engine
(10), wherein the spring torque is equal and opposite
to a belt load torque which varies with the variation
in the spring torque as the internedi ate operating
posi ti on approaches said second position due to belt

el ongation, by maintaining the belt |oad force
generally constant and varying the |ever arm di stance
to said pivotal axis (80) through which the belt |oad
force acts; and neans (60) for danping the pivotal
novenents of said pivoted structure (68) as a result of
dynam c belt |oad forces varying fromthe generally
constant belt |oad force when the belt is noving, said
danpi ng neans (60) including sliding friction surface
means (64, 66) providing interengagi ng surfaces arcuate
about said fixed pivotal axis (80) and such as to slide
rel ative to one anot her and define the pivotal
novenents of said pivoted structure (68) with respect
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to said fixed structure (46);

said sliding friction surface neans (64, 66) being
arranged to establish a danping torque resistance
sufficient to restrict the pivotal novenents of said
pivoted structure (68), by virtue of the pressure of
i nt erengagenent of said sliding friction surface neans
(64,66) and the position of interengagenent of said
sliding friction surface neans (64,66) relative to said
pi votal axis (80), to an extent such that in the
absence of vibrational forces novenents in response to
dynam ¢ changes in the belt |load force within a range
of changes are prevented, said range of belt |oad force
changes extending fromthe generally constant belt | oad
force to a positive extent wherein the belt |oad force
i ncreases, and to a negative extent wherein the belt
| oad force decreases;

the use of vibrational forces for the purpose of

I nst ant aneously rel easing the danping torque resistance
established by the sliding friction surface neans
(64,66), to a level permtting instantaneous pivotal
novenents of the pivoted structure (68) in response to
dynam ¢ changes in the belt |oad force, which would
ot herwi se be prevented by the sliding friction surface
neans (64, 66) as being within said range of changes of
belt | oad force;

sai d interengagi ng surfaces of said sliding
friction surface neans (64, 66) being disposed in
annul arly surrounding relation to said rotational axis
(90); and

t he danpi ng neans being arranged to establish a
danpi ng torque resistance by the belt |load force and a
reactionary force created thereby in the fixed
structure conpressing said interengagi ng surfaces
toget her, such that the dom nant danpi ng torque
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resi stance of the danping neans is proportional to the
magni tude of the belt |load force."

Clains 2 to 17 and 19 to 23 are dependent on clains 1
and 18 respectively.

The argunents of the opponents in support of their
request for revocation of the patent can be summari sed
as foll ows:

On a fair reading of docunent D1 this disclosed not
only all the features of the preanble of claim1l
according to the main request, but also, at |east
inplicitly, the second and third features stated in its
characterising clause. In particular, it was a
generally known engi neering technique to reduce the
static friction between two surfaces by applying
vibrations thereto; it was thus clear to the person
skilled in the art that in the belt tensioner disclosed
i n docunent D1 the danping torque resistance of the
danmpi ng neans woul d automatically be rel eased by the
vi brations naturally occurring in the engine
environment, in fact, a statenent to this effect could
be found on page 28 (hand-witten pagination), at
lines 25 to 30. Furthernore, the requirenent of
docunent D1 that the danping torque resistance be
proportional to the spring torque anbunted to the sane
thing as required by present claiml, nanely that the
danmpi ng torque resistance be proportional to the belt

| oad force, since the spring torque was dependent on
the belt | oad force.

As a consequence of these considerations the only true
di stinction between the belt tensioner clained and that
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di scl osed in docunent D1 was the requirenent that the
sliding friction surface neans be di sposed in annularly
surrounding relation to the rotational axis about which
the pulley rotated. Such a configuration was however
known fromthe belt tensioner disclosed in docunent DA4.
It was obvious for the person skilled in the art that
thi s space-saving configuration was generally
applicable and it needed no inventive step to recognise
that the belt tensioner of docunent D1 could

advant ageously be nmade nore conpact if reconfigured in
t he manner taught by docunment D4.

The sane argunents applied nutatis nutandis to the

subj ect-matter of claim18.

In reply the proprietors argued substantially as
fol |l ows:

The belt tensioner of the patent and that disclosed in
docunent D1' differed fromeach other in a nunber of
significant aspects, both with regard to structure and
node of operation. The basic concept underlying the
proposal of docunent D1' is to nake the |evel of the
danpi ng torque resistance proportional to the spring
torque so that effective long termoperation of the
belt tensioner is guaranteed as its belt tensioning
pulley is noved to take up | engthening of the belt in
service; without this proportionality there would be

t he danger of excessive danping torque resistance
causi ng pulley hang-up. In contrast thereto the present
i nvention provided that the dom nant danpi ng torque
resi stance was proportional to the belt |oad force and
was set at a relatively high level by virtue of the
fact that the sliding friction surface neans of the
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danmpi ng neans operated with a greater effective |ever
armthan did the tensioning pulley. In norma

ci rcunst ances pivotal novenment of the pivoted structure
carrying the tensioning pulley was therefore prevented,
t hus reduci ng wear; the pivoted structure woul d however
be i nstantaneously freed for novenent where this was
necessary to give danping during resonance and to avoid
hang-up with a slack belt by virtue of vibrationa
forces, in particular those naturally occurring in an

i nternal conbustion engi ne, reducing the danping torque
resi stance.

There was nothing in docunent D4 which could | ead the
person skilled in the art to nodify the belt tensioner
of docunment D1 in the direction taken by the invention.
In particular, docunent D4 did not disclose danping
means whi ch produced a danpi ng torque resi stance which
was proportional to the belt |oad force.

Reasons for the Deci sion

0776.D

The respective appeals of the opponents and the
proprietors of the patent both conply with the

requi renents of Articles 106 to 108 and Rules 1(1) and
64 EPC. They are therefore adm ssible.

Formal adm ssibility of the anmended docunents

(mai n request)

Caim1l according to the nmain request has been derived
fromgranted claim1 by the transfer of sone features
fromthe characterising clause to the preanble and by
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the addition of features specifying nore precisely the
nature and di sposition of the sliding friction surface
nmeans, taken fromgranted claim3, and the manner in
whi ch the dom nant danping torque resistance is
generated, taken fromthe description. Wth the content
of granted claim 1 corresponding in essence to that of
claiml as originally filed and that of granted 3 being
derived fromclains 13 and 14 as originally filed, it
is apparent that present claim 1l according to the main
request conplies wth the requirenents of both
Articles 123(2) and (3) EPC. This has not been put in
guestion by the opponents.

Amendnent s corresponding to those made in claim1 have
been nmade to present claim 18 in conparison with
granted claim 19 and sim | ar consi derations concerni ng
the requirements of Articles 123(2) and (3) EPC apply.
Al t hough the Board has sone reservations about the
necessity for such a claim which it understands as
being directed in effect to a nethod of tensioning a
belt using a belt tensioner as defined in claiml,
wherein vibrational forces play a particular role,
opposi ti on appeal proceedi ngs would not be the
appropriate forumfor addressing this aspect of the
claims with regard to the requirenment of Article 84 EPC
that they be concise. The sane applies to the dependent
cl ai ms, sone of which m ght be considered redundant or
unduly repetitive.

Technol ogi cal background
Self-adjusting belt tensioners for the belt drive

systens of internal conbustion engines are well known.
Typically, such a belt tensioner conprises a pivoted
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structure which carries a belt tensioning pulley and
which is biased by a torsion spring in a direction
tending to take up slack in the belt. Al though the
spring torque will decrease as the pivoted structure is
noved in this direction as the belt |engthens during
service, the belt | oad force and hence belt tension are
hel d substantially constant by arranging the pulley in
such a way that the |ever armthrough which the belt

| oad force acts decreases in the sane direction.
Periodic dynam c belt |load force variations as a
consequence of the nornmal operation of the engine could
| ead to disastrous resonant vibratory novenent of the
pulley if no appropriate neasures were taken. To avoid
this neans for danpi ng novenent of the pivoted
structure are therefore provided.

One such proposal is to be found in docunent D1' on
whi ch the preanble of present claim1l is based and

whi ch was al ready di scussed extensively in the

i ntroductory description of the original application.
(Since there has been no suggestion that there is any
significant difference in the technical content of the
docunents D1 and D1', further reference will only be
made to the latter.)

The basic design principle on which the belt tensioner
of docunent D1' is based is explained in colum 3,
lines 43 to 66: The aimis to provide sufficient
danping to avoid resonance over the whol e working range
W thout the risk of pulley hang-up due to excessive
danpi ng torque resistance; the proposed solution is to
make the danping torque resistance proportional to the
spring torque.
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In practice, a cylindrical nmounting portion of the

pi voted structure of the belt tensioner according to
docunment D1' is pivotally nmounted on a fixed shaft via
a danpi ng body of elastoneric material or nylon,
dependi ng on the frequency and anplitude of the

vi brations which are expected to be encountered. The

pi voted structure takes the form of an arm extendi ng
fromthe nounted portion on the free end of which arm
there is nmounted the belt tensioning pulley. The
nmounti ng portion of the pivoted structure is surrounded
by the turns of a coil spring which acts to apply the
required torque to the pivoted structure. The
arrangenent of this spring is that it will undergo

| at eral novenent under the influence of a |ateral force
which is proportional to the spring torque and
accordingly apply a corresponding force to the

I nterengagi ng sliding surfaces of the nmounting portion
of the pivoted structure, the danpi ng body and the
fixed shaft, thus generating a danping torque

resi stance which is proportional to the spring torque.

The cl ai ned i nvention; inventive step (main request)

According to the proprietors of the patent, cf.

colum 2, lines 19 to 43, of the patent specification,
the proposal of docunent D1' entailed [imting the
danmpi ng torque to a I evel which allowed a significant
anount of pulley novenent during normal operation,

whi ch resulted in excessive wear and a shortened
service life. In contrast thereto their patent ains to
provi de a belt tensioner wherein the danpi ng torque
resistance is normally maintai ned at such a high | evel
that for the bulk of its service there is no pulley
novenent and hence no wear of the associated sliding



0776.D

- 13 - T 0835/ 98

friction surfaces; where however pulley novenent is
requi red, the danping torque resistance is
automatically released to allow this novenent to occur

In structural terns the underlying idea of the clained
i nvention is achieved by a conbination of two neasures.
Firstly, the radius of the arcuate sliding friction
surfaces which define the pivotal novenents of the
pivoted structure is increased to the extent that these
surfaces are disposed in annularly surrounding relation
to the rotational axis of the belt tensioning pulley.
In other words, the effective lever armfor the
frictional force generated between these surfaces is
made greater than the distance between the rotationa
axes of the pivoted structure and the belt pulley and
hence the lever armfor the belt |oad force tending to
pi vot the pivoted structure. Secondly, the dom nant
danpi ng torque resistance i s made proportional to the
magni t ude of the belt | oad force.

Now, the opponents argue that the second of those
requirenents is already inplicity present in the
construction of docunent D1'. The Board cannot agree.
Certainly, as conceded by the proprietors of the
patent, there will indeed by an el enent of the overal
danpi ng torque resistance offered by the danpi ng neans
of docunment D1' which wll be proportional to the belt
| oad force. This follows fromthe fact that the belt

|l oad force is transmtted fromthe nounting portion of
the pivoted structure to the fixed shaft via the
danmpi ng body, the outer and inner surfaces of which are
fictionally engaged with the nounting portion and the
fixed shaft respectively. It is therefore apparent that
there will be a frictional force generated between
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these surfaces by virtue of the belt |oad force and
which is proportional thereto. It is also evident,

al t hough nothing is said about this in docunent D1
itself, that this frictional force will nake a
contribution to the overall danping torque resistance.
It is however equally clear, given the prine aim of
docunent D1' of having a danping torque resistance
which is proportional to the spring torque and the
speci al technical nmeans adopted to achieve this end,
that that part of the overall danping torque resistance
which is proportional to the belt [oad force cannot be
the dom nant one, as in the clainmed invention.
Additionally or alternatively the opponents have al so
argued that the spring torque is dependent on the belt
| oad force so that the proportionality ainmed at in
docunent Dl1' anounts to the sanme thing as that

envi saged in the present patent. However, as already
nmentioned in general terns above (and defined in the
preanbl e of present claim1l) the basic set up is
designed to maintain the belt | oad force substantially
constant as the spring torque decreases, so that a

| i near dependence between the two, as suggested by the
opponents, is clearly not given.

Furthernore, there is nothing in docunent D4 which
coul d suggest to the person skilled in the art that it
coul d be advantageous to provide a danpi ng torque

resi stance to novenent of the pivoted structure of a
belt tensioner which was proportional to the belt |oad
force. Where the belt tensioner of docunent D4 does
have nore resenbl ance with that of the present patent
than does the belt tensioner of docunent D1' is in its
overal | conpact configuration wherein the rimof the
belt pulley surrounds the pivoted structure. The

0776.D N
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provision of frictional danpi ng nmeans between the

pi voted structure and the fixed structure is nentioned
in general terns in docunment D4, but not shown in the
drawi ngs. One possibility nentioned is the provision of
a friction ring and a cup spring between the two
structures. It is however apparent that neither in this
proposal, nor in any of the other possibilities
nmentioned, would the belt |oad force act through the
sliding friction surfaces in such a way as to generate
a danpi ng torque resistance which was in any way
dependent on the belt load force. In this context the
opponents have al so argued that a danping torque woul d
in any case be generated between the bearing surfaces
of the pivoted and fixed structures, since there would
certainly be sonme friction here, and this torque woul d
be inevitably proportional to the belt |oad force. But
even if that is the case then it is clearly apparent
that any contribution nmade by the bearing surfaces to
the overall danping torque resistance will be
relatively insignificant in conparison with the
contribution of the nmeans specifically provided for
thi s purpose.

Returning to the first of the structural neasures
menti oned above, the disposition of the sliding
friction surfaces in annularly surrounding relation to
the rotational axis of the belt tensioning pulley, the
opponents again rely on docunent D4 as show ng that
this was sonmet hing already known in the art. Here the
Board can agree, at least in general terns. However,
not hi ng can be drawn from docunent D4 which coul d

i ndicate that this arrangenent could be of advantage in
providing a relatively high | evel of danping torque
resi st ance.

0776.D N
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Summ ng up the Board therefore cones to the concl usion
that the person skilled in the art would have had no

i ncentive, on the basis of what is taught by docunent
D4 or any other general considerations, to replace what
is after all the central idea of docunent D1' of having
t he danpi ng torque resistance proportional to the
spring force by an arrangenent wherein it is
proportional to the belt load force and to increase the
relative | evel of this danping torque resistance by
having the sliding friction surfaces of the danping
means surround the rotational axis of the belt pulley.
Thus on the basis of these structural features alone
the Board is satisfied that the subject-matter of
claim1 cannot be derived in an obvious manner fromthe
state of the art and accordingly involves an inventive
step (Article 56 EPC). In these circunstances the Board
sees no need to investigate fully the extent to which
the functional statenent in the characterising clause
of claim1l concerning the way the danpi ng neans is

rel eased by vibrational forces is capable in itself of
providing a clear distinction over the prior art
according to docunent D1'. In this context the
opponents have referred in particular to the passage in
colum 11, lines 18 to 23, of docunent Dl1' where it is
stated that the vibrational environment of the engine
tends to cause the danping body to assune a torsionally
unstressed condition. The proprietors of the patent on
the other hand point to the foll ow ng sentence at
colum 11, lines 23 to 26 as neaning that there is no

I nst ant aneous rel ease of the danping neans in the sense
of their invention but nerely a gradual release of
stress in the danpi ng body. Both argunents are not

wi t hout force; for the reasons stated above, however,
the conflict does not need to be resol ved.
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I nsofar as the subject-matter of independent claim18
Is predicated upon the existence of a belt tensioner
with the structural features set out in claim1 and

di scussed above, it is evident that this subject-nmatter
al so nmust be considered as involving an inventive step.

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in anended formon the
basis of the follow ng docunents:

d ai ns: 1 to 23 according to Schedule N1 filed
on 29 June 1999;

Descri ption: colums 1 to 10 and 15 according to
Schedule N1 filed on 29 June 1999 and
colums 11 to 14 submtted at the ora
pr oceedi ngs;

Dr awi ngs: as granted.

The Regi strar: The Chai r man:

0776.D
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S. Fabi ani F. Gunbel
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