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Summary of Facts and Subm ssi ons

2729.D

The appeal is fromthe decision of the opposition
di vision dated 6 May 1998 revoki ng the European patent
No. O 658 128.

The patent had been granted with four clainms, which
read as foll ows:

"1. Method of reducing the pressure and tenperatures of
steamin a steamconditioning valve (1), in which steam
flowis regulated by a plug (5) perforated by a
plurality of first holes (6), such that a greater or

| ess nunber of holes (6) being uncovered or closed off
in response to novenent of the plug (5) along a seating
(4) forned inside the valve (1), cooling water being

si mul t aneously taken into the upper part (8) of the

val ve and regulated with the aid of a water seat (10)
and a plurality of calibrated second holes (9) in a

hol | ow val ve spindle (7) passing through the plug
(5),this regulation being proportional to that of the
process steam the cooling water then being taken

t hrough the holl ow valve spindle (7) for spraying out
and through a jet(12) in the centre of the departing
steam fl ow, characterized in that for small opening
anounts of the valve (1) process steamis taken
directly to the vicinity of the outlet openings (16) of
the jet (12)and the cooling water sprayed out
therefrom such as to break up this water by the
process steam bei ng caused to inpinge on the sprayed-
out water sinultaneously as partial vapourisation of
the water is achieved and process steamcooling is

i mproved. "
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"2. Method as clained in claim1, characterized in that
process steamis taken into an annul ar space (15)
surrounding the jet (12) and is caused to flow fromthe
outlet (19) of this space (15), said outlet being
situated i medi ately above the outl et openings (16) of
the cooling water, which is ejected substantially
transverse the axial direction of the hollow val ve
spindle (7), whereby the process steamwth its entire
unreduced pressure cuts across the direction of the
cooling water flow such as to break up the water."

"3. Apparatus for reducing steam pressure and
tenperature in a steam conditioning valve (1),
including a plug (5) coacting with a seating arranged
in a valve housing (2), the plug being perforated by a
plurality of first holes (6) for regulating steamfl ow
t hrough the valve (1), a hollow valve spindle (7)
passi ng through the plug and having at its upper
portion (8) a plurality of calibrated second holes (9)
for coaction with a water seat (10) for feeding cooling
water into the hollow spindle (7) in proportion to
regul ation of the steam said cooling water flow ng
through a jet (12) extendi ng downwardly bel ow t he pl ug
(5) to exit at the centre of the departing steamfl ow,
characterized in that the plug (5) has in its centra
regi on(13) above the first holes (6) at |east one row
of third holes (14)adapted such that for small anmounts
of val ve openings they | ead process steamto at | east
one separate duct (15)taking the steamto the vicinity
of outlet openings (16)for the cooling water in the jet
(12)."
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"4. Apparatus as clained in claim3, characterized in
that the separate duct (15) is annular and delimted
radially outwardly by a tubular jacket (17) concentric
with the jet (12) and extendi ng downwardly al ong the
curved surface (18) of the jet such as to provide an
annul ar outlet (19) above the outlet openings (16)."

L1l In the contested decision, the opposition division cane
inter alia to the conclusion that the subject-matter of
claim 3 was not based on an inventive step in view of a

conbi nati on of the docunents

Dl: EP-A-0 134 454 and

D6: DE-U-88 16 986.

The opposition division held that starting from Dl as
the closest prior art and confronted with the problem
of unsatisfactory cooling at small valve openings, ie

t hose under 15 to 20% the skilled person would

consi der D6, which addresses this problem and proposes
a solution for it, and would apply the teaching of D6
to thereby arrive at the claimed subject-matter wthout
havi ng to exercise any inventive step.

| V. Wth its notice of appeal the appellant (proprietor of
the patent) filed an anmended set of three clains. The
new i ndependent process and apparatus clains 1 and 2
wer e based on conbinations of clains 1 and 2, and of
clainms 3 and 4 as granted, respectively. It submtted
that the anended clains had been "restricted in view of
the cited prior art", that they did "nore exactly set
forth the distinguishing features according to the

2729.D
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invention", and that their subject-matter was inventive

in view of D1 and De6.

The respondent (opponent) contested the patentability
of the claimed subject-matter despite the anendnents.

In a first communication dated 13 August 2002, the
board inter alia raised objections agai nst the proposed
amendnents under Articles 84 and 123(2)(3) EPC.

Mor eover, pointing out specific passages in docunent

D2: US-A-5 005 605,

t he board indicated that this docunent could al so be
considered to represent the closest prior art, and that
t he net hod and apparatus disclosed therein appeared to
correspond to the prior art acknow edged in the
application as filed.

Wth its reply dated 12 Decenber 2002, the appell ant
filed another set of clains, consisting of an anmended
i ndependent nmet hod claim 1l and an anended i ndependent
apparatus claim2, the latter now conprising the
additional feature "bel ow 15-20% for defining the
"smal | openi ng anobunts of the val ve"

The appel | ant acknow edged that the feature "whereby
the process streamw th its entire unreduced pressure
cuts across..." was not entirely clear. Referring to

t he passage in colum 2, lines 53 to 54 of the patent,
it submtted that due to the short distance the exiting
steam had to run before breaking up the ejected cooling
water, its pressure drop was very | ow.
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VIIl. Inits second conmunication dated 15 July 2003, the
board inter alia raised objections under Articles 123(2)
and 84 EPC agai nst the new apparatus claim

| ndi cating specific passages of D2, the board pointed
out that the valves and nethods disclosed therein could
be considered to represent the closest prior art
according to the pre-characterising parts of both the

i ndependent net hod and apparatus clains on file. The
board al so anal ysed and di scussed the additional
features now conprised in said clains and cane to the
provi si onal conclusion that a conbination of D2 with D6
could be considered to | ead to the cl ai med subject -

matter in an obvi ous nanner.

The appellant was invited to amend the clains and both
parties were given a further opportunity to present

their argunents concerning inventive step.

I X. Inits letter dated 11 Septenber 2003, the respondent
expressly agreed with the provisional opinion of the
boar d.

X. Wth its reply dated 11 Septenber 2003, the appell ant

submtted a single further amended apparatus claimto
replace the clains on file. The present decision is
based on this new claim which differs fromclaim3 as
granted in that its characterising part reads as

foll ows (anendnments appearing in bold):

"characterized in that the plug (5) has in its centra
region (13) above the first holes (6) at |east one row
of third holes (14) adapted such that for small anounts
of val ve openings, bel ow 15-20% they |ead process

2729.D
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steamto a separate duct (15) taking the steamto the
vicinity of outlet openings (16) for the cooling water
inthe jet (12), said duct (15) is annular and
delimted radially outwardly by a tubul ar jacket (17)
concentric with the jet (12) and extendi ng downwardly
al ong the curved surface (18) of the jet (12) such as
to provide an annular outlet (19) for the steam above
the outlet openings (16) for the cooling water, said
openings (16) are directed 90° to the |ongitudi nal
direction of the jet (12), whereby the process steam
with its entire unreduced pressure cuts transversely
across the direction of the cooling water flow in order
to provide an effective breakdown into droplets as well
as an earlier vaporization of the cooling water and

i nprovenent of steam cooling."”

The appel lant submtted that "the apparatus according
to the invention has such a structure and function

whi ch during small openings of the valve is |eading
steamto and passed (sic) the cooling water jet, hence
is inmproving cooling due to the steam breaking up the
cooling water jets into very small droplets and this
also results in that the water is nore easily vaporized
while cooling is nade nore effective". According to the
enbodi nent shown in Figures 1 to 3, "the openings 16 of
the cooling water are directed 90° to the | ongitudinal
direction of the jet, which is an inportant feature in
receiving a fine distribution of water during the
cooling of the process streaml. The essential features
of the preferred enbodi nent according to Figures 1 to 3
were stated in the new claim "Since the new claimhas
been further restricted and nore exactly is setting
forth the distinguishing features according to the

i nvention", the conbination of D2 with D6 could "no
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| onger be considered to lead to the claimed subject-

matter in an obvi ous nanner".

Wth its letter dated 26 Septenber 2003, the respondent
requested a decision according to the current state of
the file.

The appel |l ant requested that the patent be maintai ned
on the basis of claiml1 as filed with its tel efax dated

11 Sept enber 2003.

The respondent requested that the appeal be dism ssed.

Reasons for the Decision

2729.D

Amrendnent s

The board is satisfied that the features incorporated
into the characterising part of the independent
apparatus claimduring the appeal proceedings find
sufficient basis in the patent as granted and in the
application as filed. This was not disputed by the
respondent. Concerning the feature "bel ow 15-20% see
colum 1, lines 52 to 53 (page 2, lines 15 to 16 as
originally filed). Concerning the features "said duct
(15) is annular ... above the outlet openings (16) for
the cooling water" see claim4 as granted (claim4 as
originally filed). Concerning the features "said
openings (16) are directed 90° to the |ongitudi nal
direction of the jet (12)" see colum 3, lines 7 to 9
(page 4, lines 13 to 15 as originally filed).
Concerning the features "whereby the process stream

with its entire unreduced pressure cuts transversely
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across the direction of the cooling water flow' see the
| ast sentence of claim2 as granted (and of claim2 as
filed). Concerning the features "in order to provide ..
i nprovenent of steam cooling"” see the sentence bridging
colums 3 and 4 (page 5, lines 29 to 34 as filed).

2. Construction of claim1l

2.1 Sonme of the incorporated features (last sentence of
present claim1l) concern the process to be carried out
with the clained apparatus and are partly worded as
rel ative quantitative indications describing the
results to be achi eved upon the use of the apparatus
rat her than structural apparatus features. See in
particul ar the expressions "entire unreduced pressure",
"effective breakdown into droplets”, "earlier
vaporisation” and "inprovenent of steam cooling".

The feature "the process streamwith its entire
unreduced pressure” is not expressly nmentioned in the
description. However, for the purpose of the present
deci sion, the board can accept the appellant's
interpretation that this feature is inplied by the
arrangenment of the steam and cooling water outl et
openings in close proximty.

2.2 Fromthe claimitself as well as fromthe description
of the patent (colum 3, line 53 to colum 4, line 4)
it can be gathered that the "effective breakdown into
droplets”, the "earlier vaporization of the cooling
water"” and the "inprovenent of steam cooling" are
consequences of the imedi ate transverse inpingenent of
the steam and the cooling water. The conpari sons
i nherent to these expressions appear to be based upon

2729.D
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the allegedly unsatisfactory m xi ng and cooling
obt ai ned at | ow val ve opening degrees in prior art
steam condi ti oni ng val ves such as the ones referred to

in columm 1, lines 18 to 53.

In the board's view, the said additional features
nerely describe the effects achi eved upon the use of
the val ve as a consequence of the constructional and
functional features as recited in the claim The
appel lant did not submt that further limtations, in
terns of constructional or functional features, are
inplied by the said expressions. The board thus holds
that the clai menconpasses any val ve wherein at | ow
openi ng degrees steam and cooling water are made to
transversely inpinge on each other imrediately after

| eaving their respective ducts via outlets situated
cl ose to each ot her

Since novelty of the clained apparatus was not disputed,

the main issue in the present case is inventive step.

Al the features of the present claim except for the
nmerely descriptive ones addressed under 2.3 above, have
been expressly discussed in the board' s conmuni cati ons.
Hence, the board is satisfied that despite the

subm ssi on of an anended cl ai mthe appellant has had
sufficient opportunity to present its comments in
respect of the questions at issue.

Cl osest prior art
As already pointed out in the board' s previous

communi cati ons, docunent D2 di scl oses a steam
condi tioning val ve for sinultaneously reducing the
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pressure and tenperature of steamby mxing it with
cooling water. See colum 1, lines 13 to 16, lines 25
to 27 and lines 39 to 59, and in particular Figures 1,
5 and 11. The valve conprises a plug 26 co-acting with
a seat 22 and being perforated by a plurality of first
hol es through which the steamflows fromthe inlet. The
cooling water is supplied in an anmount proportional to
t he ambunt of steamto be treated, ie to the valve
openi ng degree, by neans of a plurality of second holes
44 in the upper part 40 of a hollow spindle 31. The
holl ow spindle termnates in a jet extending through
and past the plug. The end of the jet conprises water
outlets for feeding the water into the departing steam
flow See colum 3, line 16 to colum 4, |line 44 and
Figures 1 to 5. Mdreover, as repeatedly pointed out by
t he respondent, a certain anount of steamis al ways
carried to the proximty of the cooling water outlets
of the jet by neans of a separate annul ar duct or
"smal | passage" 25 term nating above the cooling water
outlets of the jet, thereby creating a suction effect
on the injected cooling water, see Figures 1 and 2 and
colum 4, lines 18 to 20.

The preferred steam conditioning valves as shown in the
figures of D2 are apparently nore simlar to the ones
shown in Figure 1 of the contested patent than the ones
according to D1 (see Figure 1). The appellant has not
commented on the disclosure of D2. It has not contested
that the valves of D2 have all the features recited in
the pre-characterising part of present claiml1l and

mat ch the acknow edgnent of the prior art in the
application as filed, see page 1, line 19 to page 2,
line 16. Taking further into account that D2 addresses
t he concept of |eading steamto the proximty of the
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wat er outlets by specific neans (passage 25), the board
t herefore considers the disclosure of docunent D2 to
represent a nore appropriate closest prior art than DL.

Techni cal probl em

In view of the passage in colum 1, lines 49 to 58 of
D2, and in the absence of any comments of the appell ant
concerning this docunent, it is not clear whether the
specific val ve design shown in D2 would actually | ead
to unsati sfactory cooling of the steam at | ow opening
degrees of the valve. However, assumng in the

appel lant's favour that it would, the technical problem
to be solved by the clained invention can in any case
be seen in the provision of a different steam

condi tioning valve of the type wherein the cooling
water feed is regulated proportionally to the steam
feed, which provides for a fully satisfactory steam
cooling even at small val ve openi ng degrees, ie those
bel ow 15 to 20% see the contested patent, colum 1,
lines 50 to 57.

Obvi ousness of the solution

D6 discloses a steam conditioning val ve wherein steam
is cooled by mxing it with an appropriate anount of
water, see page 1, the first paragraph and the figure.
More particularly, the cooling water is fed to the
valve via a hollow spindle 1 and is mxed with the
steamentering via the plurality of perforations 3 and
4 conprised in a plug 2 co-acting with a seat 6. The
board shares the view of the opposition division that
D6 al so addresses the problem of providing a steam
conditioning valve leading to satisfactory steam
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cooling at | ow val ve opening degrees of |ess than 15%
see page 1, second and third paragraphs, and page 2,
lines 11 to 13.

As a solution to this problem D6 discloses the

provi sion of perforations and conduits 4 and 5 which

| ead the incom ng steam separately fromthe main steam
flow path via perforations 3, to the immediate vicinity
of the cooling water outlet openings 9 at | ow opening
degrees of the valve. See page 2, lines 1 to 4, page 3,
fourth paragraph, page 4, lines 3 to 6 and the |ast

par agr aph, and the figure. The suggested arrangenent
provides for a particularly intimte m xing of the
steam and the cooling water at such | ow val ve openi ng
degrees, see page 2, lines 4 to 8.

In the contested decision, the opposition division took
the view that the relative arrangenent of steam and
water outlets at | ow val ve opening degrees as shown in
the figure of D6 | eads to an inpingenent of the steam
and cooling water streans on each other. Due to the
intersection of the two streans at an angl e of about
90°, a breaking-up and vaporisation of the water stream
and a satisfactory m xing and cooling of the steamw ||
necessarily be obtained. In the course of the appeal
proceedi ngs, the appellant has not commented on the

di sclosure of D6 at all. In the absence of any counter-
argunents fromthe appellant the board, as indicated in
its second comuni cation, sees no reason for deviating

fromthe view of the opposition division.

The board al so shares the view of the opposition
division that the skilled person, starting from known
steam condi ti oning val ves such as the ones disclosed in
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D1, and confronted with the stated technical problem
woul d consi der the teaching of D6, which relates to a
simlar type of steam conditioning valve, and apply it
to the known val ves, thereby arriving at a valve as
disclosed in claiml1l as granted. Moreover, in the
absence of any counter-argunent fromthe appellant, the
board maintains its view as expressed in is

conmmuni cations that the skilled person would, for the
sanme reasons, and w thout any inventive skills being

i nvol ved, al so consider the application of the teaching
of D6 to valves such as shown in D2 in order to solve
the stated technical problem

As al ready pointed out in the board's second

communi cation, those additional specific structural
features of present claim1l which were not present in
t he i ndependent apparatus claim3 as granted are al so
di sclosed in or at |east suggested by D6.

D6 clearly addresses val ve openi ng degrees of bel ow 15%
see page 2, lines 11 to 13.

D6 discloses a plurality of steamducts 5 arranged
circunferentially around, ie in an annul ar fashion,
and extendi ng along the | owernost part of the water-
feeding hollow spindle 1, ie the jet, their outlets 10
form ng an annul ar steamoutlet. The ducts 5 are
delimted radially outwardly by a solid wall portion
that can be considered as a jacket. It can be gathered
fromthe figure of D6 that outlet openings 10 for the
steam are arranged very near to and slightly above the
cool ing water outlets.
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According to the figure of D6, the cooling water exits
the jet at an angle of 90° with the | ongitudinal
direction thereof. Wthout giving any further

expl anations, the appellant has argued that this
feature was inportant for receiving a fine distribution
of the water during the cooling of the steam According
to the contested patent, the purpose of this
arrangement of the water outlets, within the context of
the preferred enbodi nrent shown in the figures, is to
achi eve the crossing of the steam and water streans,
see colum 3, lines 9 to 12. Although according to the
figure of D6 the cooling water exits the jet at an
angle of roughly 45° with the |ongitudinal axis thereof,
an intersection of the steamand water streans at an
angl e of roughly 90° is achieved by a correspondi ng
arrangenment of the steamoutlets. Hence, the board

mai ntains its earlier opinion, that no particular
effect can be attributed to the feature in question.
The board hol ds that, depending on the direction of the
exiting steam the choice of an appropriate water exit
angle, with the proviso that the steam and water
streans intersect each other, is nmerely a matter of

engi neering routine.

Consi dering the rel ative arrangenent of the steam and
cooling water outlets, the board maintains its view
that the features "whereby the process steamwth its
entire unreduced pressure cuts transversely across the
direction of the cooling water flow', which describe
the effects obtained, are disclosed in D6, the effects
necessarily obtained being "an effective breakdown into
droplets as well as an earlier vaporization of the
cooling water and inprovenent of steam cooling”, in
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accordance with the construction of claim1l as set out
under point 2.4 above.

6.6 In the absence of any counter argunents of the
appel l ant, the board is not convinced that the further
restricting amendnents carried out in the apparatus
clai mduring the appeal proceedings are suitable for
establishing the presence of an inventive step. The
application of the teaching of D6 to a val ve as
di sclosed in D2, together with the provision of slight
nodi fi cations which are easily available to the skilled
person and have no denonstrated inpact on the
functioning of the valve and the effects to be obtained,
would lead to a valve falling within the ternms of claim

1 in an obvi ous nmanner.

6.7 Consequently, the subject-matter of claim1l is found
not to be based on an inventive step.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

U. Bul t mann R Spangenberg

2729.D



