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Summary of Facts and Submn ssions

1566. D

The appeal contests the interlocutory decision of the
OQpposition Division, dated 11 Novenber 1998 and posted
on 21 Decenber 1998, to naintain European Patent

No. O 680 593 in anended form i ncluding i ndependent
clainms 1 and 7 and dependent clains 2 to 6 and 8. The
i ndependent clains 1 and 7 read as foll ows:

"1l. A plate heat exchanger conprising a stack of

pl ates (4a, 4d) which are conpressed together between a
head (10) and a follower (14) by neans of tie bars
(16), at |east one plate having an upper and a | ower
cut-out (25a, 26a, 26b) forned within the plate area and
bounded by the outer periphery of the plate,
characterised in that the plates have upper and | ower
cut-outs (25a, 26a, 26b) which |locate the plates between
top and bottomrails (6,8), and in that at |east one
tie bar extends through one of the said upper and | ower
cut-outs.”

"7. A plate heat exchanger conprising a stack of

pl ates (4a, 4d) which are conpressed together between a
head (10) and a follower (14) by neans of tie bars
(16), characterised in that the plates have upper and
| ower cut-outs (25a, 26a, 26b) which | ocate the plates
between top and bottomrails (6,8), and at |east one
tie bar (16) extends through an aperture (32) in the
body of each plate so as to penetrate the plates in a
regi on surrounded by the fl ow spaces between the

pl ates, each aperture (32) being sealed fromthe fl ow
spaces by a seal (34)."
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The Opposition Division disregarded an objection based
on the grounds of Article 100(b) as being not submtted
in due tine and not prima facie relevant, and held that
the grounds of Article 100(a) (novelty and inventive
step) and 100(c) did not prejudice the maintenance of
the patent. The following prior art was taken into
consi derati on:

D1: US- A-4 249 597

D2: US-A-3 444 926

D3: US-A-2 648 527

D4:  ALFA-LAVAL, Instructions and Parts List for Plate
Heat Exchangers Types P15-EB. RB. RC, docunent | M

70098- E1

D5: ALFA- LAVAL, General Instructions for Plate Heat
Exchangers, Book No. U 222-2E2

D6: EP-A-0 443 299

D7: (GB-A-2 052 038.

GB- A-2 065 289

D9: US-A-1 727 124

D10: WO A-88/04023

D11: GB-A-624 865

D12: (GB-A-428 631
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D4 and D5 were undi sputedly published in Novenber 1972.

L1l The Appel l ant (Opponent) filed the notice of appeal on
16 February 1999 and paid the appeal fee on the sane
day. A statenent of the grounds of appeal was filed on
27 April 1999.

| V. Oral proceedings were held on 23 May 2001 follow ng a
conmuni cati on pursuant to Article 11(2) RPBA in which
the Board inforned the parties that the objection under
Article 100(b), relating to an enbodinent clained in a
dependent claim would be taken into consideration.
During the Oral proceedi ngs the Appellant nade
reference to the further docunent

D13: US-A-4 813 478 (nmentioned in the patent)

and the Respondent submtted auxiliary requests 1 to 4
relating to anendnent or deletion of clains 6 and/or 7
and 8, and an auxiliary request 5 requesting to refer
the case back to the Qpposition division.

V. The Appel | ant requested that the decision under appeal
be set aside and the patent be revoked.

The Respondent requested that the appeal be dism ssed
and that the patent be maintained as upheld by the
Qpposition division (main request). He subsidiarily
requested that the decision under appeal be set aside
and that the patent be maintained on the basis of one
of the auxiliary requests 1 to 4 filed during the O al
proceedings, or, as a fifth auxiliary request, that the
case be remtted to the first instance for further
prosecuti on.

1566. D Y A
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The essential argunments of the parties can be
sunmari zed as foll ows:

The Appel | ant:

As to the grounds of Article 100(b), the enbodi nent
indicated in figure 6 and clained in claim6 could not
be put into practice w thout undue burden because the
patent | acked any information as to how the rai

between the foll ower and the support colum shoul d be
constructed and as to how the tie bar, being situated
inside a tubular rail, could be able to clanp the stack
of heat transfer plates. The description of Figure 6 in
colum 3, lines 52 to 55 could not be understood to
refer to a short telescopic rail extending fromthe
head to the foll ower only because in such an
arrangenment the rails could not exert the alignnment and
| oad bearing function which both rails, especially the
top rail, nust have in plate heat exchangers of the
claimed type. Since claim6 was dependent on claiml
the problemal so applied to claim1l as covering the
unwor kabl e enbodi nent of clai m6.

Concerning the grounds of Article 100(c), the om ssion
of the feature that the rails are "l oad-bearing"
included in original clains 1, 2 and 8 fromthe

I ndependent cl ai ns represented an unal | owabl e extension
because this feature was expl ained as essential in the
original application and indispensable in plate heat
exchangers of the clained type as supporting and
aligning the plates and providing structural rigidity
to the entire arrangenent. The wording in the origina
claims was not in error but deliberately chosen to
express the assistance of the rails in conpressing the
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plates. As to claim7, the apertures were described in
paragraphs 1, 2 and 5 of page 1 of the origina
application as an alternative to the cut-outs for
positioning the tie bars, whereas claim7 was directed
to a conbination of apertures and cut-outs.

Novelty of the subject-matter of claim1l was | acking
with respect to D4 because the integration of the rails
and tie bars as a unitary part, as shown in D4, was not
excluded. This could be nmade evident by including in
claiml1l a limtation stating that the tie bar is
constituted by the rail. However, if this was seen as a
difference, it could not involve an inventive step
because a nere separation of the rails and tie bars
into separate parts did not offer any advantages with
respect to the problemof arranging the tie bars as
close to the fl ow spaces between the plates as

possi ble. This would require positioning the tie bars
inwardly of the rails, as clained in dependent clains 3
and 5. Since claim1l was not restricted to such an
arrangenment the probl em underlying the invention
claimed in claim1 would rather be how to separate the
functions of the rails and tie bars, and the clained
solution was obvious in view of D4, showing the tie
bars extendi ng through the cut-outs, and a nunber of
docunents, e.g. D7, D8 or D13, showing the rails and
tie bars as separate entities. As to i ndependent
claim7, the prior art as shown in figure 1 of the
patent and as described in D7 or D8 was a suitable
starting point. A solution to the problem of spreading
the cl anping pressure evenly across the heat transfer

pl ates was disclosed in D3 which generally relates to
heat exchangers and shows tie bars extendi ng through
holes in the plates. This principle was not dependent
on any particular use of the heat exchanger. A sealing
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function of the washers around the tie bars in Figure 4
of D3 was necessary to prevent m xing of the fluids
and, therefore, inplicit to D3.

The Respondent:

I nsufficiency of disclosure was not shown by the
Appel | ant. The probl ens nentioned by the Appell ant
coul d be overcone by a skilled person w thout undue
experinmentation. The bottomrail guiding the plates in
| ateral direction could be constructed on the basis of
the description of figure 6 as a tel escopic rai
termnating at the follower, with the tie bar

proj ecting beyond the follower. The top rail carrying
the plates could be tubular with a C shaped cross-
secti on.

The omi ssion of the "load-bearing rails" resulted from
a correction of an obvious error in original claiml.
Support for the corrected text was found in the first
par agr aph on page 2 of the application as published,
nmentioning the conpression of the plates by neans of
tie bars, and the second paragraph of the sane

page where the term "l oad-bearing” was not used in
connection with the rails which were presented as
optional. The term "aperture" used in both

par agraphs neant the sane as the cut-out, whereas the
apertures 32 of Figure 7, corresponding to the aperture
inclaim7, were provided in addition to the cut-outs.

Caim1l distinguished between the rails and tie bars
and therefore excluded a structure as in D4 wherein the
tie bars and rails are forned by a single elenent. The
entire patent was concerned with a construction havi ng
separate rails and tie bars in order to gain nore
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flexibility in positioning the tie bars in relation to
the rails for noving the tie bars closer to the opti nmum
conpression point whilst allowing the rails to be noved
to an edge region of the plate. This also applied to

t he enmbodi nent of Figure 7 whereby the tie bars could
be eccentric within the rails. Wilst D7, D8 and D13
showed separate rails and tie bars, there was no
docunent suggesting to put the tie bars within the cut-
outs separately fromthe rails. The tine span of sone
21 years between the publication of D4 in Novenber 1972
and the priority date of the patent indicated an
inventive step. As to claim7, D3 showed a heat
exchanger for external conbustion engi nes which, by its
use and lightweight structure, related to a different
technology. It was a very old docunent which, since its
publication in 1953, was not considered by a skilled
person when trying to solve the |ong existing problem
of providing an even conpression of the plates in plate
heat exchangers of the clained type. Mreover, the
washers around the tie bars of D3 had a spacing
function only, whereby D3 did not teach the sealing
function of the washers.

Reasons for the Decision

1

2.1

1566. D

The appeal is adm ssible.

G ounds of Article 100(c) EPC

Claiml states that the stack of plates is conpressed
toget her between a head and a foll ower by neans of tie
bars, whereas according to the original clains 1, 2 and
8 the conpression was effected by neans of "l oad-
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bearing rails". This formulation in original claim1lis
in contradiction wwth the entire disclosure in the
description and figures of the application as
originally filed which consistently states that the
conpression is achieved by the tie bars, see for
exanpl e page 1, |ast sentence of the first paragraph,
page 2, first and fifth paragraph, page 3, |ast

par agr aph, page 5, |ast but one paragraph, and page 6,
second paragraph, and that the function of the rails is
to support and locate the plates, see page 2, second
par agraph, and page 3, |ast paragraph. Moreover, the
solution of the problemto evenly conpress the stack of
pl ates by positioning the tie bars as close as possible
to the fl ow spaces between the plates, as stated on
page 1, |ast paragraph, inplies a conpression by neans
of the tie bars. There is no indication in the patent
that the rails could in any way assist in this
conpression. It is therefore obvious for the skilled
reader of the application that the original clains were
in error, and that the correct wordi ng now used in
claim1 was found on page 2, first paragraph. Thus, the
repl acenent of the original wrds "by neans of | oad

bearing rails" by the expression by neans of tie
bars" nmeets the requirenents for corrections as set out

in Rul e 88 EPC.

The objection by the Appellant includes the argunent
that, notw thstandi ng the above correction, the feature
that the rails are "l oad-bearing" was an essentia
feature of the invention as originally clainmd and
should therefore remain in claim1. This argunent is
not convi nci ng because the adm ssible correction
applies to the expression "load-bearing rails" inits
entirety, not only to the "rails", because the tie bars
are not "l oad-bearing” and it would, therefore, make no
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sense to replace only the word "rails" by "tie bars".
The "| oad- bearing" character is an optional feature of
the rails, as is apparent fromthe specification on
page 2, second paragraph, where the rails are nentioned
wi thout referring to any "l oad bearing” function, and
on page 3, second paragraph, describing the function of
the bottomrail as locating the plates, rather than

| oad beari ng.

The Appel lant further objects to claim7 as claimng a
conbi nation of cut-outs and apertures which was not
originally disclosed. This objection appears to be
based on the m sunderstanding that the "apertures”
mentioned as an alternative to the cut-outs in the
first, second and fifth paragraph of page 2 of the
original application correspond to the "apertures”
referred to in claim7. This is, however, not the case
as on page 2 the term"aperture" is used as a synonym
for the cut-outs at the periphery of the plates,
whereas the "aperture" of claim7 is an aperture in the
body of the plates in a region which is surrounded by
the fl ow spaces between the plates. Thus, the apertures
nmentioned in claim7 are entirely independent of the
cut-outs. In fact, the apertures of claim7 are for the
tie bars which serve the purpose of conpressing the
stack of plates, whereby the cut-outs are stil

requi red for suspending and |locating the plates at the
rails. Figure 7 showi ng both an upper cut-out and an
aperture provides support for the conclusion derived by
a skilled reader that cut-outs nust be present even if
the tie rods pass through apertures within the plates.

Grounds of Article 100(b) EPC

The objection under Article 100(b) relates to an
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enbodi nent of the invention which is shown in Figure 6,
described in colum 3, lines 52 to 55 and clained in
claim6. The Qpposition Division held that this
objection was irrel evant because "at | east one possible
exanpl e of carrying out the invention is disclosed in
the patent”. It is questionable whether this opinion
refers to the particul ar enbodi nent in question or to
any of the other exanples or enbodi nents described in
the patent. In any case, if an enbodinent is clainmed in
a dependent claimand, therefore, clearly belongs to
the invention, Article 83 EPC requires that the patent
must di scl ose this enbodi nent and the invention defined
in the dependent claimin a manner sufficiently clear
and conplete for it to be carried out by a person
skilled in the art, i.e. wthout undue experinentation
and the exercise of inventive activity.

Claim6 specifies that one of the rails is tubular and
a tie bar extends through the one of the rails. Thus,
this arrangenment could apply to either the top or
bottomrail, or to both rails. The description of
Figure 6 refers to the bottomrail only. The descri bed
arrangenent that "the rail is tel escoped or
conpressible to allow tightening of the tie bar against
the follower"™ in colum 3, lines 52 to 55 of the patent
can reasonably be understood, as indicated by the
Respondent, in the sense that the bottomrail extends
only up to the follower, rather than all the way to the
support columm, and the tie bar projects fromthe rai
to allow tightening against the follower. Since such a
"short" rail could performthe function of |ocating the
plates, i.e. prevent the plates from sw ngi ng si deways,
but woul d hardly be able to support the weight of the
pl ates and of the follower, the skilled person would
consi der the structure described in connection with



4.2

1566. D

- 11 - T 0179/ 99

figure 6 as being suitable for the bottomrail only. A
sinple solution for the top rail, however, would be the
use of a tube having a C shaped cross-section, i.e. a

| ongi tudi nal slot, over at |least a portion of its

| ength, whereby the inside tie bar woul d engage the
foll ower by neans of a radial finger or the |ike
extendi ng through the slot. Since this solution, which
could al so be used for the bottomrail, is based on
general engineering considerations and does not require
undue experinentation or the exercise of inventive
activity, the Board is convinced that a skilled person
is able to carry out the invention also within the
regi on defined by claim 6.

Novel ty

Novelty of the invention defined in claiml was put
into question with regard to D4 which discloses a plate
heat exchanger conprising a stack of plates (35) which
are conpressed together between a head (la) and a
follower (2a). The plates are shown to have upper and

| ower cut-outs, forned within the plate area and
bounded by the outer periphery of the plates, for
engagenent with upper and | ower carrying bars (3a, 3b).
Conpression of the stack of plates is effected by neans
of distance pieces (7) and tightening nuts (8) screwed
onto threads forned at the ends of the carrying bars
(3a,3b). Thus, the carrying bars conbine the function
of carrying, |ocating and conpressing the pl ates.

According to claim1l the conpression of the plates is
effected by nmeans of the tie bars, whereas the plates
are | ocated between the top and bottomrails. It is
evident fromthe use of two different ternms in claiml
that the bars and rails are separate el enents, not
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merely different functions perforned by one and the
sane elenent. Since claiml is clear in this respect it
IS not necessary to refer to the description and
figures for clarification. Neverthel ess, the described
enbodi nents all show separate rails and tie bars as a
sol ution of the problemof noving the tie bars as cl ose
as possible to the flow spaces between the plates, as
stated in colum 1, lines 34 to 37. Thus, the subject-
matter of claiml differs fromthe heat exchanger
disclosed in D4 by the fact that the tie bars and rails
are separate entities.

The Appellant holds the view that claim1 covers an
enbodi nent conbining the tie bars and rails into single
el ements which could be nmade clear by including, in
claiml, alimting feature stating "that the tie bar
is constituted by the rail". The Board cannot follow
this argunent because such a feature would conpletely
alter the neaning of the claimin a direction which is
not supported by the application as originally filed.

The Board therefore concludes that claim1 neets the
requi renent of novelty. No correspondi ng objection was
raised with respect to claim7 and there is no reason
to doubt that the subject-matter of claim7 is new.

I nventive step

Caiml

It is not in dispute that, as stated in the decision
under appeal, D4 represents the closest state of the
art with respect to the invention clained in claim 1.
As a consequence of the conbined rails and tie bars of
this prior art the acting point of the force
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conpressing the plates is tied to the position of the
rails. By separating the tie bars fromthe rails the
invention clainmed in claim1 unties this cl ose
relation, thereby giving nore freedomto nove the
acting point closer to the flow spaces within the

pl ates where the fluid pressure counteracts the outside
cl anpi ng pressure, and to design the tie bars and rails
for their respective single function of conpressing the
stack of plates or carrying and |ocating the plates. As
stated in colum 2, lines 6 to 10, of the patent, by
positioning the tie bar in the cut-out, separately from
the rail, this greater freedomis achieved w thout

maj or nodification of the plates. These advant ages,

whi ch correspond to the objective problemto be sol ved
With respect to D4, also apply, although to a | esser
extent, to the enbodinent of Figure 6 wherein the tie
bar may be noved to an eccentric position within the
rail .

It will, therefore, have to be determ ned whet her an

i ndication can be found in the prior art to the

sol ution of the problemof providing greater freedomin
sui tably positioning and designing the tie bars and
rails without requiring major nodifications of the

pl ates by extending the tie bars through the cut-outs
separately fromthe rails.

The Appel |l ant has pointed out that plate heat
exchangers having rails and separate tie bars are
generally known and disclosed in a nunber of docunents,
for exanple D7, D8 and D13. This is not in dispute.
However, all of these docunents show at |east one top
rail extending through a cut-out in the plates and tie
bars arranged along the |ateral sides of the plates,
D13 having additional tie bars on the top and bottom
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sides adjacent to the cut-outs for the rails. The
position of the tie bars relative to the plates cannot
be determ ned accurately but it appears fromthe
figures of D13 that the tie bars extend outside of the
outer periphery of the plates. A skilled person woul d,
therefore, derive fromthis prior art that tie bars, if
separate fromthe rails, should be positioned around
the periphery of the plates, distant fromthe rails

whi ch extend through the central cut-outs. Thus, the
separation of the functions of tie bars and rails woul d
| eave the rail in the center position, as in D4, and
shift the tie bars to peripheral positions outside of
the cut-out for the rail. This solution wuld solve the
probl em posed but would not correspond to the sol ution
of claiml1l which retains both the rails and the tie
bars within the cut-outs, i.e. separate but close to
each other at the sane | ocation.

The Appel |l ant argues that a conbination of D4 with
either D7, D8 or D13 would | ead to the subject-nmatter
of claim1l because the carrying bars of D4, being rails
and tie bars at the sane tinme, extend through the cut-
outs, and the feature of positioning the tie bars
within the cut-outs is therefore knowmn fromD4. In the
Boards view, this argunent is based on theoretical and
hi ndsi ght consi derations. In D4, the carrying bar

conbi nes the functions of the rails and tie bars of
claiml, and this is the obvious reason for conpressing
the plates together along a |ine extending through the
cut-outs. As pointed out above, all that can be derived
fromD7, D8 and D13 with regard to the positions of
rails and tie bars is that, if the functions are
separated, the tie bars should nove to a different
position outside of the cut-outs. A further docunent,
D1, refers to a different type of plate heat exchanger
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wi t hout head, follower and rails, wherein tie bars
extend through indentations simlar to cut-outs
provided at the ends of the plates. Since the rails are
| acki ng, however, this docunent cannot provide an
indication as to where to position the tie bars in case
that the cut-outs are used for the rails. In sunmary,
there is no evidence avail abl e which coul d suggest
maki ng use of the space available in the plates for the
cut-outs so as to position the tie bars and the rails
separately fromeach other in the cut-outs.

The ot her avail abl e docunents have not been cited
against claiml and are considered by the Board as
bei ng | ess rel evant.

The Board therefore concludes that claim1l neets the
requi renent of inventive step.

Claim?7

In the decision under appeal D3 was considered as

cl osest prior art wwth regard to claim7, and the main
di fference was seen in the |last feature of claim?7
stating that each aperture is sealed fromthe flow
spaces by a seal. The Board cannot follow this
approach. In fact, D3 discloses a heat exchanger built
up of a plurality of plates which are secured between
face plates by rivets or bolts, whereby this heat
exchanger relates to a franel ess type of heat
exchanger, in contrast to the clained type having a
frame consisting of a head, a follower and rails for

| ocating the plates. A nore reasonabl e approach is, as
poi nted out by the Appellant, to start from a heat
exchanger of the clained type, such as the plate heat
exchanger described as "typical" prior art heat
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exchanger in the patent with regard to Figures 1 to 3,
or the correspondi ng heat exchangers disclosed in D7,
D8 or D13. These heat exchangers have in common the
features that a stack of plates is conpressed together
between a head and a follower by neans of tie bars, and
that the plates have upper and | ower cut-outs which

| ocate the plates between top and bottomrails.

In the plate heat exchangers according to the cl osest
prior art the tie bars are positioned around the plates
in the periphery of the head and the follower. The
force exerted by the fluid pressure in the flow spaces
between the plates is transferred through the head and
follower to the tie bars. Even the typical nassive and
strong design of the head and fol |l ower cannot always
avoid a slight deformati on which results in an uneven
conpression of the stack of plates.

According to claim7 at | east one tie bar extends

t hrough an aperture in the body of each plate so as to
penetrate the plates in a region surrounded by the fl ow
spaces between the plates. This tie bar takes up the
fluid pressure in the region of the fl ow spaces and

t hereby reduces the deformati on and uneven conpression
of the stack of plates.

The Respondent nmade reference to D3 which, according to
him tells the solution to the problem of spreading the
cl anpi ng pressure nore evenly across the heat transfer
pl ates by providing tie bars extending through holes in
the plates. D3 discloses a plate heat exchanger wherein
the stack of plates is conpressed between two opposite
face plates (202) by neans of a plurality of
distributed rivets or bolts (209) penetrating the
plates in a region surrounded by the flow spaces
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between the plates. Thus, the essential feature of the
i nvention clained in claim7, as defined above, is

I ndeed derivable fromD3. There is, however, no

i ndication of the reasons for using this rather conplex
arrangenment of distributed bolts. Considering the

I i ght wei ght structure of the heat exchanger of D3
havi ng the plates cl anped between thin flat face
plates, a skilled person will be aware that the

di stribution of the bolts across the plate area is
required for holding the stack of plates in conpressed
condi ti on because the face plates are unable to

wi t hstand the bending forces exerted by the fluid
pressure when cl anped together at their periphery only.
This is, however, not the case for heat exchangers of
the clai ned type wherein a massive and heavy frane
structure consisting of head, follower and rails

di stributes the clanping forces exerted by the

peri pheral tie bars. The Board, therefore, is not

convi nced by the argunent of the Respondent that a
skilled person would take D3 into consideration in a
search for a solution to inprove the even conpression

i n heat exchangers of the type shown in D7, D8 and D13.
Rather, it is the opinion of the Board that D3 rel ates
to a different technol ogy of franel ess heat exchangers
made for a particular application, which a skilled
person would not readily apply to other types of heat
exchangers. This opinion is supported by two further
facts. Firstly, D3 describes the washers (207, 307) as
"spaci ng washers" which underlines that, in the
particul ar application to a gas-gas heat exchange as
described in D3, the washers are for spacing the plates
rather than for sealing the flow spaces, contrary to
what a skilled person would assune for normal heat
exchangers and what is also clained in claim?7.
Secondly, the publication of D3 in 1953, i.e. about 40

1566. D Y A



5.2.4

5.2.5

1566. D

- 18 - T 0179/ 99

years before the priority date of the patent, coupled
with the fact that heat exchangers of the clainmed type
havi ng the probl em of even spreadi ng of the cl anping
pressure across the heat transfer plates, were known at
| east since the publication of D7 and D8 in 1981, i.e.
about 12 years before the priority date of the patent,
i ndi cates that the skilled person searching for a
solution to this problemdid not consider D3 but turned
to other solutions, for exanple an offset |ocation of
the tie bars on both sides of the plates, as disclosed
in D13.

The ot her docunents in the procedure were not cited
agai nst claim7 and do not appear to be of any
particular relevance with regard to the invention
defined in claim7. Conparing D1 and D9 with D3, it is
observed that the concept of distributing the clanping
bolts across the plate area, as shown in Figure 1 of

D9, was known in connection with franel ess heat
exchangers a long tine before the publication of D3,
and that in this type of heat exchanger the distributed
bolts can be replaced by bolts on opposite sides of the
plates if, as in D1, flanged face plates are used which
better resist bending forces. Both observations support
t he above conclusion of the Board with respect to D3.

In summary, the subject-matter of claim?7 is not

obvi ous having regard to the available prior art, and
claim7 therefore neets the requirenment of inventive
st ep.

Since the grounds for opposition do not prejudice

mai nt enance of the patent with clains 1, 6 and 7, i.e.
on the basis of the main request, the auxiliary
requests do not have to be consi dered.



O der

For these reasons it

The appeal is dism ssed.

The Registrar:

A. Counillon

1566. D

I s deci ded that:

The Chai r nan:

C. WIlson
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