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Summary of Facts and Subm ssi ons

1004.D

The appeal of the opponent (appellant) is directed
agai nst the decision of the Opposition Division that,
account being taken of the amendnents nmade by the
patent proprietor during the opposition proceedings,

t he European patent No. 0 705 190 and the invention to
which it relates neet the requirenents of the EPC
During the opposition procedure inter alia the
foll ow ng evidence was cited:

D6: partial translation into German and Figures 1 to 4
of JP-U 61-205858.

During an oral proceedings held before the Board

12 April 2002 the appellant filed a full translation
into English of JP-U 61-205858 (hereafter D6T) and the
respondent amended Claim 1l according to its main
request by introducing a feature fromthe description.
The procedure was continued in witing and the
appellant was set a tinme |imt of four nmonths to
respond to the anendnent. Wth a letter received

13 August 2002 the appellant filed inter alia the
foll ow ng evidence:

D10: abstract in English of JP-A-58-221757.

The Board sunmoned the parties to further oral
proceedi ngs to be held 3 March 2003 and set a tine
[imt of one nonth before that date for filing further
subm ssions. Wth a letter received 3 February 2003 the
appellant filed inter alia:

D12: "Teves prasentiert kostengunsti ges ABS",
| nt er nati onal e Mot or - Korrespondenz, 17 March 1987.
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Wth a letter received 17 February 2003 the appel | ant
filed a full translation into English, together with
Figures 1 to 4, of JP-A-58-221757 (hereafter D10T).

During the oral proceedings held 3 March 2003 the
appel  ant (opponent) requested that the decision under
appeal be set aside and that the patent be revoked.

The respondent (patent proprietor) requested that the
appeal be dism ssed with the proviso that the patent be
mai ntai ned on the basis of Clains 1 to 17 filed on

3 February 2003, description pages 2, 2a, 2b and 5
filed on the sane date, description pages 3 and 4 of

t he patent specification and Figures 1 to 16 as

gr ant ed.

Claim 1 according to the respondent’'s request reads as
fol | ows:

"Use of a brake booster conprising a fluid-actuated
servo piston to which the supply of working fluid is
controlled by the val ve nechani sm (8A, 14A) actuated
under the influence of a driver-operated force input
menber (16), the input nmenber (16) acting via a force
transm ssi on assenbly on an out put nmenber (10)
arranged, in use, to provide power assisted input to a
master cylinder, the force transm ssion assenbly
including a reaction element (19) and providing
surfaces through which force is transmtted between the
i nput (16) and output (10) nenbers, characterised by
yi el dabl e nmeans (24, 31, 37, 50, 64, 74, 81) arranged
to yield under a predetermned transmtted force when
the input force is increased beyond that required for
normal braking to permit novenent of at |east one part
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of the force transm ssion assenbly in order to cause a

change in the ratio of the operative surface areas

(A2: Al) in a manner such as to increase the boost ratio
(A3: Al) in a braking systemincorporating an anti-skid

facility."

The appel | ant argued essentially that the subject-
matter of Claim1l, which had been rendered uncl ear by
the introduction during the appeal procedure of a
reference to "normal braking", differs fromthe

di scl osure of D10/ D10T only by the features that the

yi el dabl e nmeans yield in order to cause a change in the
ratio of the operative surface areas of the reaction

el ement and that the brake booster is used in a braking
systemincorporating an anti-skid facility. There

exi sts no functional relationship between the two
differentiating features which are obvious in the |ight
of the disclosure of D6 and on the basis of general
techni cal know edge respectively.

The respondent countered essentially as foll ows:

The cl osest prior art as determ ned according to case

| aw of the EPO Boards of Appeal (e.g. T 574/88,

T 606/89, T 834/91, T 897/92, T 380/93, T 1040/93

and T 795/93 none published in Q3 EPO) is that which

i nvol ves the fewest structural changes to arrive at the
subject-matter in question. In respect of Caim1l in
the present case this requirenent is satisfied by the
prior art disclosed in D6. However, D6 teaches changi ng
the ratio of the operative areas of the surfaces of the
reacti on nenber at | ow pedal |oads within the range of
normal braking in order to inprove the feel through the
pedal by approximating a quadratic relationship between
the output and input forces of the booster. The
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subject-matter of Claim1 differs fromthe disclosure
of D6 in the feature that the ratio of the operative
surface areas is changed when the input force increases
beyond that required for normal braking and in the use
of the booster in a braking systemincorporating an
anti-skid facility i.e. incorporating ABS. The two
differentiating features exhibit a functional

rel ati onshi p because the increase in the boost ratio at
a pedal force beyond that required for normal braking
enabl es the braking in high grip conditions to take

pl ace at the peak of the p/slip curve whilst ABS
ensures that it remains close to the peak, thereby
ensuring optinmum retardation.

According to case |law of the Boards of Appeal the

di scl osure of a conplete prior art docunent has greater
evidential value than its abstract. Wereas D10

di scl oses a brake booster in which the boost ratio

i ncreases in dependence on the input force, D10T

di scl oses that the boost ratio increases in dependence
on the speed of novenent of the booster input shaft.
Mor eover, al t hough braking systens including ABS were
known at the reference date of the contested patent,
D12 indicates that ABS was conceived for use in | ow
grip conditions and neither D6 nor D10/ D10T di scl oses a
systemincorporating ABS. The idea of increasing the
boost ratio when the input force increases beyond that
required for normal braking to permt a driver to

achi eve optimum | evel s of retardati on during energency
braking in high grip conditions and to use ABS to

mai ntai n that condition does not result froma

conbi nati on of D6 and D10/ D10T.

The respondent further requested that late filed
evi dence shoul d be di sregarded.
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Reasons for the Decision

1004.D

Late fil ed evi dence

During the first oral proceedings held before the Board
t he respondent amended Claim 1l of its then main request
by inter alia introducing fromthe description the
feature relating to an increase in the input force
beyond that required for normal braking. The Board
admtted the anended claiminto the procedure and

all owed the appellant tinme to conduct a further search
in respect of the newy introduced feature. The
respondent filed D10 within the tinme limt set and,
particularly since it was filed in response to the
amendnent made to the claim it is not late filed
within the meaning of Article 114(2) EPC. Al though D10T
was filed after expiry of all time limts the
respondent argued during the oral proceedings that the
di scl osure of the translation DLOT supported its case
better than did the disclosure of D10 al one. The
respondent al so used the disclosure of D12 to support
its subm ssions. Under these circunstances the
respondent is not disadvantaged by the appellant's late
filing of DIOT and D12 and so the Board sees no reason
to disregard them

| nventive step

It is well established that in order to objectively
assess inventive step it is necessary first to
determ ne the closest prior art. According to case |aw
the closest prior art is a technically realistic
starting point fromwhich the clained subject-matter
coul d nost easily have been made by the skilled person.
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According to T 574/88, T 606/89, T 834/91, T 897/92,

T 380/93, T 1040/93 and T 795/93 (supra) referred to by
the appellant it is a requirenent that the m ni mum
nunber of structural and functional nodifications
shoul d be necessary to arrive at the clainmed subject-
matter. In respect of functional nodifications the

di scl osure shoul d be of subject-matter conceived for

t he sane purpose as the clained invention and accordi ng
to T 298/93 (also not published in Q) EPO) ideally that
pur pose or objective should be sonething already
mentioned in the prior art docunent as a goal worth
achi evi ng.

The contested patent relates to a vacuum brake booster
in which the boost ratio, i.e. the ratio between the
respective forces transmtted by the output and input
shafts of the booster, increases wthin the booster's
operating range. Sonme prior art boosters have a boost
rati o which remai ns unchanged throughout their
operating range and this is satisfactory for nornmal

br aki ng which in good conditions does not fully utilise
the grip available. It is explained in the
specification that it has been found that a fixed boost
rati o has the di sadvantage that when hi gher |evels of
decel eration are required, such as during energency
braki ng, sone drivers fail to exert enough force on the
pedal and so are unable to fully utilise the maxi num
grip available in dry conditions. According to present
Claim1 the boost ratio is changed when the input force
i ncreases beyond that required for normal braking in
order that a driver can nore easily utilise the maxi mum
grip avail able under dry conditions when perform ng
e.g. energency braking.

The booster according to D6 exhibits greater
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constructional simlarity with the subject-matter of
present Claim 1l than does that of D10/D10T in as far
as, whilst in both boosters the boost ratio is changed
wi thin the booster's operating range, this is achi eved
according to D6 by nmeans of a change of operative
surface areas, as in present Claim1l, whereas the
booster of D10/ D10T enpl oys a system which alters the
effective lengths of |evers. However, D6T discloses
that the boost ratio is changed for the purpose of
controlling feel in the brake pedal and in the
preferred enbodi nent the boost ratio changes at a
relatively | ow decel eration |evel of around 0.2 g
corresponding to an input |oad of about 20 kg which,
taking into account the nechani cal advantage
conventional |y achi eved by neans of the brake pedal
nmounting arm corresponds to a pedal |oad considerably
| ower than 20 kg. In contrast, according to D10 the
boost ratios for "normal braking" and "braking hard"
differ and according to DLOT the boost ratio changes in
order to reduce the load to be applied to the brake
pedal to achieve "high deceleration" (D10T page 7,
lines 3 to 5; page 9, penultinmate sentence). It follows
that the goal sought according to D10/ D10T corresponds
to that for present Claim1 although the nechani sm by
whi ch that goal is achieved differs. In the Board's
view a skilled person wishing to provide a booster
which fulfills a certain purpose woul d choose one which
already fulfills that purpose in preference to

nodi fyi ng anot her which does not. The Board therefore
consi ders D10/ D10T to represent the closest prior art
for assessing inventive step.

D10T acknow edges its closest prior art with reference
to Figure 1 as being a vacuum booster having
conventional valves 6, 7, 8 for selectively
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interrupting a connection between the chanbers A, B on
either side of the diaphragmassenbly 9 and admitting
air into the chanber B to provide servo-assi stance
during braking. When force is applied to the input
shaft 15 the val ves operate and the di aphragm assenbly
9 applies force via the fulcrumpoint Cto |evers 19
and so to a reaction plate 20 and the output shaft 18.
The inner ends E of levers 19 contact the end face of
t he val ve plunger 7 which thereby provides feedback to
the driver through the input shaft 15. The feedback is
representative of the force in output shaft 18 and is
applied to the levers 19 at a point D where the
reaction plate contacts each | ever between its ful crum
point C and the lever end E. It is explained in D10T

t hat the constant boost ratio of this prior art
arrangenment arises fromthe fixed | engths between the
points C, D, E and has the disadvantage that "in the
range of high decel eration such as when a sudden
braking is applied, the stepping force on the brake
pedal nust be very large" (page 7, lines 3 to 5). In

t he invention of D10/D10T an additional, [|arger
reaction plate 22 is provided which in the non-
operative condition is spaced fromthe reaction plate
20 by a conical spring 23. In operation the spring 23
ensures that |oad transm ssion between the output shaft
18 and levers 19 initially is by the smaller reaction
pl ate which contacts the |levers at a point G (D10T
Figure 2). Wen the spring 23 is subjected to a | oad
sufficient to conpress it and allow the two reaction
pl ates to nove together load is transmtted between the
out put shaft 18 and |levers 19 by the | arger reaction
plate 22 which contacts the |evers at a point K which
is closer than point Gto the ful crum point J,
resulting in an increased boost ratio (DLOT Figure 3).
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Wil st the parties are in agreenent as regards the

di scl osure of the above-nentioned constructional
features of D10/ D10T they disagree in respect of the
condi tions under which the boost ratio increases. In
particul ar, the respondent argues that the disclosure
of D10 and D10T differ in this respect and asserts that
in such a situation the decisive disclosure is that of
the full docunment as represented here by D10T. However,
as can be seen fromthe follow ng, the teaching of D10T
to the skilled person in this respect is consistent

wi th disclosure of D10 and the matter of the relative
evidential values of a docunent and its abstract

t herefore need not be considered in this case.
According to the respondent the spring 23 would be
conpressed upon novenent of the input shaft 15 by
depression of the brake pedal at a speed sufficiently
hi gh that the input shaft would nove forwards to abut

t he out put shaft before the valve could operate and so
before the di aphragm assenbly noves and it refers to
particul ar sections of text of D10T to support this
view. The appellant, on the other hand, argues that
conpression of the spring would be in response to the
application of a sufficiently high load to the input
shaft and finds support for its viewin other sections
of text. It is undisputed that D10 is clear in

di stingui shing between "normal " and "hard" braking.
However, DI10T is somewhat less clear in as far as it
uses not only such terns as "stepping force ... very

| arge”, "low decel eration” and "high decel eration” but
al so, for instance, "quick" stepping force and "sudden
stepping” on the pedal. It is not stated in D10OT which
force serves to conpress the spring 23. A conparison of
Figures 2, 3 is inconclusive in as far as Figure 3
shows the reaction plate 20 nested within the reaction
plate 22 with the spring 23 fully conpressed but
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apparently with no other conponent applying a force to
retain it in the position shown. However, decisive in
this respect is the understanding by the skilled person
in the light of the whole docunent and in this respect
t he detail ed explanation of the operation of the
booster is of particular inportance. Wen expl ai ning

t he conpression of the spring during operation of the
booster to achieve a high deceleration it is stated
that "the reaction plate 20 is pushed forward by the
power piston 9 ... . For this reason ... the tray
spring 23 is deforned ...", "power piston" being the
expression used in D10T to denote the diaphragm
assenbly (page 9, beginning in the second ful

sentence). Since the diaphragm assenbly only noves
after the valve has operated it follows that the

spring 23 is not conpressed before the val ve operates.

| ndeed, the skilled person would innmedi ately understand
that in a braking system having a brake booster the
degree of assistance which it provides is such that the
achi evement of high deceleration, such as in energency
braki ng, would necessarily rely on the booster
provi di ng assistance to the driver. It is therefore the
Board's view that D1OT when taken as a whole is
consistent with D10 in providing an unanbi guous
teaching to the skilled person that the spring is
conpressed in response to the application of sufficient
force through the input shaft.

In the light of the above the Board considers that the
subject-matter of present Claiml differs fromthat of
D10/ D10T by the foll ow ng features:

- use of the booster in a braking system
incorporating an anti-skid facility; and
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- the increase in boost ratio results froma change
in the ratio of the operative surface areas of the
reaction el enment.

The mechani sm by which the boost ratio is changed, in
this case the change of operative surface areas of the
reaction el ement, has no influence on the operation of
t he booster as regards its use in a braking system
incorporating an anti-skid facility i.e. including ABS.
The differentiating features therefore are juxtaposed
and are to be treated separately for assessnent of

i nventive step.

2.5 The parties are in agreenent that it was known before
the reference date of the contested patent to use a
brake booster having a fixed boost ratio in a braking
system i ncl udi ng ABS whi ch serves to control the
pressure generated in the braking systemby the action
of the booster. The purpose of ABSis to aid in
mai ntai ni ng control of the vehicle under conditions
when tyres may |lose grip with the surface. Tyres
commonly reach the limt of their adhesion during
braking on a low grip surface and, as correctly stated
by the respondent with reference to D12, it is under
t hese conditions that ABS typically would function
Because of the low grip | evel ABS would operate w thout
the need for the vehicle driver to apply a force in
excess of that for normal braking, i.e. a condition
under which the boost ratio of the booster according
to D10 would remain at its lower level. It follows that
when used in a situation in which ABS would usually be
expected to function the booster of D10/ D10T woul d not
differ in its operation froma conventional one.

Al t hough the increase in boost ratio of the booster
according to D10/ D10T i ncreases the |ikelihood of ABS

1004.D Y A
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functioning under higher grip conditions, the only
effect resulting fromthe increased ratio is that it is
easier for the driver to achieve the necessary |evel of
braki ng force and ABS would still function inits
normal way. The use of the booster of D10/D10T in a
braki ng systemincorporating an anti-skid facility

t herefore was obvious in the |ight of the general
techni cal know edge of the skilled person.

The mechani sm conprising the |evers 19, reaction plates
20, 22 and spring 23 in the booster according to

D10/ D10T operates to produce a single increase in the
boost ratio at a predeterm ned | evel of force applied
to the input shaft. D6 al so discloses a booster which
operates to produce a single increase in the boost
ratio at a predeterm ned |evel of force applied to the
i nput shaft and in which a rubber reaction el enent 32
is interposed between the output shaft 31 and the val ve
pl unger 33. The reaction elenment initially acts against
t he conbi ned areas of the end face of the plunger and
the end face of a spring-loaded sleeve 38 surroundi ng
the end of the plunger. Wen the pressure in the
reaction el ement exceeds a certain value the sleeve is
di spl aced and the reaction el ement acts against only
the area of the end of the plunger, thereby increasing
t he boost ratio. Al though the aimof the invention
according to D6 is to inprove feel in the brake pedal,
this is achieved nerely by increasing the boost ratio.
In the Board's opinion the skilled person would be
aware that the nmechanismof D6 is in respect of

i ncreasing the boost ratio a technical equival ent of
the | ever systemused in D10/ D10T and that, by nerely
changi ng the values of the relevant paranmeters to

achi eve the increase when the input force is beyond
that for normal braking, it could be used in that
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booster in place of the |ever system
2.7 The Board therefore concludes that the subject-matter
of present Claim1l1 is obvious in the [ight of a

conbi nation of the disclosures of D10/ D10T and D6 and
so does not involve an inventive step (Article 56 EPC)

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

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