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Summary of Facts and Subm ssi ons

0479.D

The appeal contests the decision of the exam nation

di vision, dated 21 May 2001 and posted on 13 June 2001,
to refuse European patent application Nr. 96 932 904. 4,
filed as International application Nr. PCT/SE96/01 192
and published as WO 97/12 189, for lack of inventive
step in view of the foll ow ng docunents:

D1: JP-A-62 062 187

D3: SE-B-343 383

D4: SU-A-1 035 399

The Appellant (Applicant) filed the notice of appeal on
10 August 2001 and paid the appeal fee on the sane day.
The statenment of the grounds of appeal, including an
amended set of clains 1 to 17, was submtted on

12 COctober 2001.

The anmended i ndependent claim 1 has the follow ng
wor di ng:

"1l. A plate heat exchanger (1) conprising a stack of
heat transfer plates (2) provided between two end
pi eces (3,4) and each having an essentially plane
ext ensi on, each end piece (3,4) having an inner
surface facing said heat transfer plates (2) and
an outer surface (10, 14,22) facing away from said
heat transfer plates (2) and extendi ng from one
side to another of the end piece (3,4), the plate
heat exchanger (1) being conpressed by neans of at
| east one nenber (11,18, 24) extending around the
end pieces and the heat transfer plates in such a
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manner that said nmenber abuts said outer surface
(10, 14, 22) of each end piece (3,4) in order to
prevent the retreat of the end pieces fromeach

ot her, characterized in that said outer surface
(10, 14, 22) of each end piece (3,4) is continuously
curved fromsaid one side to another in such a
manner that the end piece has a convex shape in a
cross-section along a first plane (Y,Z) crossing
sai d sides and being perpendicular to the
essentially plane extension of the heat transfer
plates (2), and that the curved outer surface
(10,14,22) in the proximty of an edge between
said inner surface (9) and said outer surface

(10, 14, 22) is shaped in such a manner that a
tangential plane (X, Y) of said outer surface is
essentially perpendicular to the essentially plane
extension of the heat transfer plate (2)."

Wth communi cati on of 24 Septenber 2002 the Board
informed the Appellant that the anmended clains were
considered to neet the requirenment of inventive step
but that further defects in the application required
clarification.

On 21 January 2003 the Appellant filed amended
claims 11 to 17 and anended description pages 3 and 4.

Consequently, the request of the Appellant to set aside
t he deci sion under appeal and to grant a patent is

based on the foll ow ng docunents:

d ai ns: 1to 10 filed on 12 COctober 2001 and
11 to 17 filed on 21 January 2003;

Descri ption: pages 1,2, 5to 7 and 9 to 12 as



0479.D

- 3 - T 0782/ 02

publ i shed, pages 3,4 filed on 21 January
2003 and page 8 filed on 18 Cctober
2000;

Fi gures: sheets 1/5 to 5/5 as published.

The argunents of the Appellant can be summarized as
fol | ows:

The aim of reducing the stresses in the end pieces and
in the conpressing nenbers was achi eved by the
continuous curvature of the outer surface of the end
pi eces fromthe edge between the inner and outer
surface, as defined in anmended claim1, which provided
a continuos contact between the end pieces and the
conpressi ng nmenbers and avoi ded any sharp bend in the
conpressi ng nenbers which are, therefore, subject to
uniformy distributed pulling forces only.

In D1, the sharp bends at the side edges of the end
pieces and at the ribs resulted in significant bending
stresses in the conpressing nenber. D3 was concerned
with the problemof achieving a uniformdistribution of
t he conpressing forces across the plates by providing
convex outer end pieces for uniformy supporting the
end plates. The conpressing forces were taken up by tie
bolts and the end pieces, having flanges for receiving
the tie bolts, were neither designed nor intended to
recei ve any external forces applied by a conpressing
menber wound there around. D4 showed a convex shape of
one of the pressing plates only for increasing the
rigidity and was entirely silent about the type of
conpressi ng nenber to be used.



- 4 - T 0782/ 02

Reasons for the Decision

1
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The appeal neets the provisions nentioned in Rule 65(1)
EPC and is, therefore, adm ssible.

The amended claim1 on file is, in substance, a

conbi nation of claims 1 and 2 underlying the decision
under appeal, corresponding to a conbi nation of

original clains 1 to 3. The dependent clainms 2 to 17
correspond to original clains 4 to 19, with m nor
clarifications in clains 11 and 15. The description
pages 3 and 4 were anended to conformto the invention
defined in anended claim1l. Thus, the application as on
file meets the requirenents of Article 123(2) EPC

Novel ty of the clainmed subject-matter was acknow edged
in the decision under appeal. Considering the anended
claiml in the light of the avail abl e docunents the
Board is satisfied that the invention defined in
claiml1l does not formpart of the state of the art,

t hereby neeting the requirenent of novelty.

The precharacterising portion of claim1l1 is based on a
pl ate heat exchanger as disclosed in docunent Dl1. The
conpressi ng nenber enployed in this prior art for
hol di ng the plate heat exchanger together is formed by
a "belt-type thin sheet” (10) tightly wound around the
outer periphery of end pieces (4,14) formed of flat

pl ates (4) extending parallel to the heat transfer
plates (2) and upstanding ribs (14) of different

hei ghts extending in a direction perpendicular to the
pl ates (4) on the side opposite to the heat transfer

pl ates. The tightened sheet (10) bends not only at the
si de edges of the plates (4) but also at the points of
contact with the ribs, exerting a force through the
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ribs onto the plates (4) to thereby obtain a nore
uniformdistribution of the load on the plates, as
conpared with an end piece having no ribs or being
cl anped by lateral tie bars.

The subject-matter of claim1 is distinguished from
this prior art by the features defined in the
characterising portion. Instead of having nmultiple ribs
as in D1, the outer surface of the end pieces is convex
with a continuous curvature fromone side to the other,
the sides of the outer surface being perpendicular to

t he extension of the inner surface and of the heat
transfer plates in the proximty of an edge between the
i nner surface and the outer surface. A conpressing
menber abutting the outer surface of the end pieces
wi |l not have to undergo any sharp bending as at the
side edges and ribs in D1, but wll smoothly fit the
continuously curved shape of the end pieces with a
gradual change of direction fromone perpendicular to
the inner surface on one side of the end pieces around
the end piece to a perpendicular orientation at the

ot her side. Thus, the clainmed shape of the end pieces
reduces not only any bending stresses in the end pieces
and, as a consequence, any non-uniformty of the
conpressing | oad on the heat exchange plates, but also
the stresses in the conpressing nenber by elimnating
bendi ng stresses therein and subjecting the conpressing
menbers solely to | engthw se acting pulling forces.

Wth regard to the issue of inventive step it wll
therefore have to be determ ned whether it was obvious
to replace the arrangenent of the plates and ribs

di sclosed in D1 by the continuously curved end pieces
as claimed in claiml in order to reduce the stresses
not only in the end pieces but also in the conpressing
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menbers.

In the decision under appeal it was held that the
skilled person in the field of pressure vessels would
use a curved outside surface to reduce bendi ng
stresses. This apparently applies to the bending
stresses in dome-shaped end walls of pressure vessels
having to resist a considerable internal pressure. The
technical situation in a plate heat exchanger as shown
in Dl is, however, different. Since, as in Dl and
claim1, the heat exchanger plates are typically flat,
the end plates contacting the heat exchanger plates
have to be flat as well and cannot be curved for better
resi stance to the conpressing forces. Docunent D4
showi ng a partially convex end plate (2) on one side of
t he heat exchanger requires heat exchange pl ates havi ng
the sane partially convex shape, which is inconpatible
wi th the heat exchanger of D1 and of claim 1 defining
an essentially plane extension of the heat exchange

pl ates and a continuous curvature of outer surface of
the end plates. Stresses in the end pl ates can,

t herefore, be reduced essentially by inproving the
support of the end plates agai nst the conpressing
forces. In D1, this support is provided by the
surrounding belt or wire (10) through the ribs and it
is, as far as this support is concerned, irrelevant
whet her the ribs abut the conpressing nenber, i.e. the
belt or wire, directly, as in D1, or through an

addi tional convex or donmed wall arranged between the
ribs and the conpressing nenber. The latter design is
shown in Figure 1 of D3 where the conpressing forces
fromthe end plate (13) are transmtted through the
shaded support blocks or a liquid filling to a dome-
shaped end wall (10) having a continuously curved outer
surface which corresponds, except for the flange on its
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peri phery, to that of the end piece defined in claiml.
In this case, however, the dome-shaped end wall (10)
serves the purpose of receiving and further
transmtting the conpressing forces to the tie

bolts (16) clanping the end pieces together. Such a
transm ssion would not be required if, as in D1 and in
t he subject-matter of claim1, the conpressing nenber
ext ended around the end pieces for directly taking up

t he conpression forces. Thus, the skilled person who is
aware of docunents D3 and D4 and intends to reduce the
stresses in the end pieces would not have any reason to
nodi fy the design shown in D1 by including a
continuously curved convex portion of the end piece.

A reason for, neverthel ess, incorporating an end piece
havi ng a continuously curved outer surface, as clained
inclaiml, in a heat exchanger conprising a
conpression nenber in the formof belt or wire
extendi ng around the end pieces, as in D1, could
therefore be seen only in the positive effect of the
resulting continuous curvature of the overlying
conpressi on nmenber on the stresses in that nenber
rather than on the stresses in the end piece. Since an
i ndication of this effect cannot be found in any of the
avai | abl e docunments, the conbination of end pieces with
continuously curved outer surfaces and conpression
menber s extendi ng around these end pieces would require
further considerations of their own of a skilled
person. The Board is convinced that such considerations
are to be regarded as bei ng beyond those normal or
typical in the art.

Sim lar considerations apply when, as in the decision
under appeal, starting from docunent D3 as cl osest
prior art and asking the question of whether it is
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obvious to replace the tie bolts by a conpression
menber extendi ng around the end pieces as an
alternative neans for clanping the end pieces together.
Apart fromthe fact that this approach appears rather
artificial and the replacenent of the tie bolts would
require further nodifications such as renpving the

fl ange at the dome-shaped end piece (10) in D3, the
presence and shape of this end piece is dictated, as
set out above, by its function of transmtting the
clanmping force of the tie bolts (16) to the end

plate (13), rendering this end piece neaningless if, as
in the case of a conpression nenber extendi ng around
the end pieces and directly engaging the outer surface
t hereof, there is no such transm ssion of forces.

Since the further prior art cited in the Search report
is less relevant, the anmended claim 1l and dependent
clainms 2 to 17 neet the requirenent of inventive step.

these reasons it 1s decided that:

The deci sion under appeal is set aside.

The case is remtted to the first instance with the
order to grant a patent on the basis of the follow ng
docunent s:

Cl ai ns: - 1 to 10 filed on 12 Cctober 2001 with
letter of 10 October 2001,

- 11 to 17 filed on 21 January 2003 with
letter of 21 January 2003;



Descri ption: -

Fi gures:

The Regi strar:

A. Counillon
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pages 1,2, 5to 7 and 9 to 12 as
publ i shed,

pages 3, 4 filed on 21 January 2003 with
letter of 21 January 2003,

page 8 filed on 18 Cctober 2000 with
letter of 17 QOctober 2000;

sheets 1/5 to 5/5 as publi shed.

The Chai r nan

C T. WIson



