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Summary of Facts and Submissions

3708.D

Eur opean patent No. 0 117 523, granted on the basis of
Eur opean patent application No. 84 101 862.5, was
opposed on grounds of lack of novelty and | ack of
inventive step based inter alia on the foll ow ng
docunent s:

(D1) FR-A-2 436 269 and

(D2) US-A-4 240 262.

In the interlocutory decision dispatched on 27 Novenber
1991 the Opposition Division found that the patent with
anended docunents nmet the requirenents of the EPC

The Appellant (Opponent) filed an appeal against this
deci sion on 22 January 1992 and paid the appeal fee on
the sane day. The Statenment of G ounds of Appeal was
received on 1 April 1992.

The foll ow ng docunents were additionally cited in the
course of the appeal proceedings:

(D1') US-A-4 285 710 (a famly nenber of docunent D1),

(D7) DE-A-2 949 092,

(D8) Catal ogue of Leybol d- Heraeus GrbH, Cryogenics,
82.1.2, HV 250, section 12, 10/81: cover page,

pages 12.2 and 12.8 and back cover, and

(D9) Leybol d- Heraeus Drawi ng No. 892 66 Bl
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During oral proceedings on 20 Cctober 1994 the
Respondent (Proprietor) submtted anended i ndependent
Clains 1 and 7.

Caim1l reads as foll ows:

"A cryopunp (20) for differentially punping water
vapor and inert gases conpri sing:

a. a cryopunp housing (22) incorporating a single
cryopunpi ng port (24) for attachnent to any chanbers to
be evacuated, said single port being determ ned for
attachnment to a work chanber

b. a refrigerator (45) within said housing (22)
having first and second stages (62, 52);

c. a second stage cryopanel (40,41) nounted
directly to a | ow tenperature heat sink (42) on the
second st age;

d. a radiation shield (32) partially enclosing the
second stage cryopanel (40,41), and in thermal contact
with a higher tenperature heat sink (44) on the first
stage (62), said radiation shield (32) being in close
proximty to the cryopunp housing (22) so that it forns
a flowrestriction or a positive seal (68) is placed
between the radiation shield (32) and the cryopunp
housi ng (22);

e. a frontal inlet orifice plate (34) extending
across the punping port (24) and in therna
conmuni cation with the radiation shield (32), so as to
act as part of the radiation shield (32), the orifice
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plate (34) restricting flow of | ow condensing
tenperature gas fromthe work chanmber to the second
stage cryopanel (40,41) in order to allow a noderate
pressure of |ow condensing tenperature gas in the work
chanber whil e condensi ng hi gher condensing tenperature
gases;

characterized by

a gas flow path (38) provided through the radiation

shield (32) at a position renmoved fromthe punping port
(24) such that the radiation shield (32) is surrounded
by a vacuum at a | ower pressure than the work chanber."”

Caim?7 reads as foll ows:

"A nethod of establishing a noderate pressure of inert
gas in a work chanmber with a cryopunp (20) conprising
t he steps of:

a. introducing an inert |ow condensing tenperature
gas into the work chanber

b. selectively renoving higher condensing
tenperature gases froma work environnent through the
use of a cold surface of a cryopunp radiation shield
(32, 34);

c. shielding | owest tenperature cryopunp
conponents (40,41) fromdirect thermal contact with the
noderate vacuuminert gas environnent;

d. restricting the flow between said radiation
shield (32,34) and the cryopunp housing (22) by
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providing said radiation shield in close proximty to

t he cryopunp housing (22) or by placing a positive seal
(68) between the radiation shield (32) and the cryopunp
housi ng (22);

characterized by

evacuating a volume within a part (50) of the cryopunp
housi ng (22) having a single cryopunping port (24) to a
hi gher vacuum than the work environnent so as to

m nim ze heat transfer between cryopunp conponents

t hrough the use of a gas flow path (38) provided

t hrough the rear of said radiation shield (32)."

The Appellant argued in witing and in the oral
proceedi ngs essentially that it was obvious to add an
aperture known fromprior art cryopunps to the cryopunp
known from docunent D1' and thus to arrive at a
cryopunp and nethod as set out in the clains. It was

al so obvious to arrive at the clained subject-matter by
nodi fyi ng the hi gh vacuum produci ng cryopunp of
docunent D2 using the teachings of docunent D1'.

The Respondent argued in witing and in the oral
proceedi ngs essentially that a combination of the cited
t eachi ngs was neither obvious nor would it lead to the
cl ai med subject-matter

The Appell ant requests the setting aside of the
deci sion and the revocation of the patent.

The Respondent requests the setting aside of the
deci sion and the mai ntenance of the patent:
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- as the main request on the basis of the
i ndependent Clains 1 and 7 subm tted during the
oral proceedings, Clains 2 to 6 and 8 as granted,
Figures 1, 1A and 2 as granted, and a description
to be adapted; and

- as the auxiliary request on the basis of
i ndependent Clains 1 and 7 consisting of Clainms 1
and 7 submtted during the oral proceedings but to
each of which is added the subject-matter of the
granted C aim 3.

Reasons for the Decision

1. The appeal is adm ssible.
2. Amendments - main request
2.1 Claim1l of the main request is the result of amendi ng

the granted Claim1l in two respects.

The first amendnent is that there is a single
cryopunpi ng port (the cryopunping port being a port in
t he cryopunp housing which provides in use a connection
to a work chanber, that neans to a chanber where vacuum
is to be created and not a port in the radiation shield
of the cryopunp which has a different function e.g. the
opening 38 in the base of the radiation shield 32).

That there is a single cryopunping port can be seen in
Figure 1 and is disclosed in colum 4, lines 18 to 22
of the patent as granted.

3708.D Y A
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The second anendnment is that the radiation shield (32)
isin close proximty to the cryopunp housing (22) so
that it forms a flow restriction or a positive seal is
pl aced between the radiation shield (32) and the
cryopunp housing (22). This is taken from col um 3,
lines 29 to 37 of the patent as granted, see al so
Figures 1 and 1A

Caim7 of the main request is the result of anending
the granted Claim7 in the above two respects and al so
changi ng the wordi ng "secondary punping port (38)
positioned in said radiation shield (32)" to "gas flow
path (38) provided through the rear of said radiation
shield (32)". The term "secondary punping port" m ght
have given rise to confusion nowthat it is specified
that there is a single cryopunping port, so the new
wording "gas flow path" is justifiable. That this path
is through the rear of the radiation shield can be seen
in Figure 1 and in colum 6, line 23 of the patent as
gr ant ed.

These anmendnents (see the above sections 2.1 and 2. 2)
further restrict the scope of the granted Clains 1 and
7.

During the oral proceedings the Appellant stated that
he had no objection under Article 123 EPC to the
Clains of the main request. The Board agrees with this
st at enment .

Novelty - main request
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No single docunent on file discloses all the features
set out in either of independent Clainms 1 and 7 of the
mai n request. This is not disputed.

The subject-matter of each of Clains 1 and 7 of the
mai n request is thus to be considered as novel wthin
t he neaning of Article 54 EPC

Closest prior art - main request

For npbst vacuum work processes, a cryopunp evacuates a
wor k chanber to a high i.e. a great vacuum An exanple
of a high vacuum produci ng cryopunp is shown in

Figure 1 of docunment D2. The work chanmber woul d be
connected to opening 21. The | ower tenperature
expansi on chanber 14 is protected fromoil or water
vapour by a |ouver 19 (see columm 2, lines 38 to 40).

For some vacuum wor k processes however, e.g.

sputtering, internediate vacuuns are needed in the work
chanber. The cryopunp shown in Figure 3 of docunent D1
(or its famly menber Dl1) produces a noderate vacuumin
the work chanber (this would be bolted to the top of
the flange shown at the top of Figure 3) by having a
flowrestricting device 100 (the variabl e aperture

val ve shown in Figure 4) between the work chanber and

t he hi gh vacuum chanber inside the cylindrical punping
structure (radiation shield) 23".

As specified in the independent Clains 1 and 7 of the
mai n request, the invention concerns a noderate vacuum
produci ng cryopunp and the Board considers this to be
one reason why the correct starting point (or closest
prior art) for assessing whether an inventive step is
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present in the invention nust be a noderate vacuum
produci ng cryopunp and not a high vacuum produci ng
cryopunp. A further reason will becone apparent from
section 5.3 below, i.e. the problemw th which the
invention is concerned is a problemwhich only arises
wi t h noderate vacuum produci ng cryopunps.

Accordingly the Board considers the state of the art
closest to the invention to be the noderate vacuum
produci ng cryopunp shown in Figure 3 of docunent D1'.

Differentiating features, problem and solution - main
request

The i ndependent Clains 1 and 7 of the main request are
di vi ded using the enbodi nent according to Figure 3 of
docunent D1'. Although the alternative of a positive
seal is not disclosed by docunent D1', it is placed in
the pre-characterising portion of each of the

i ndependent clains to avoid conplicating and confusing
t he wor di ng.

The invention's differentiating features are contai ned
in the characterising portion of each of these clains.
A gas flow path is provided through the radiation
shield renoved fromthe punping port (Claim1l), nanely
at the rear of the radiation shield (Claim?7), such
that either the radiation shield is surrounded by a
vacuum at a | ower pressure than the work chanber
(Cdaim1l) or a volune within a part of the cryopunp
housing is at a higher vacuum than the work environnent
so as to mnimse heat transfer between cryopunp
conponents (Claim7).
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The Board sees the objective problemas being to

provi de, with a noderate vacuum produci ng cryopunp and
in a nethod of producing a noderate vacuum using a
cryopunp as is disclosed by Figure 3 of docunent D1',
operation at maxi mumefficiency for |ong periods of
time (see colum 2, lines 40 to 45 of the patent as
granted). This problemonly arises with noderate vacuum
produci ng cryopunps since a high vacuum produci ng
cryopunp already exhibits a high vacuumaround its
radi ati on shield so that heat radiation is already

m nimsed which results inits efficiency and tine

bef ore regenerati on bei ng maxi m sed.

It can be seen from Figure 3 of docunment D1' that the
space between the housing structure 160 and the
cylindrical punping structure (radiation shield) 23
cannot be at a greater vacuumthan the noderate vacuum
produced in the work chanmber. Accordingly the heat
transfer fromthe housing structure 160 to the
cylindrical punmping structure or radiation shield 23
is not at an optimal m ni num

By providing a gas flow path through the radiation
shield renmoved fromthe cryopunping port, namely the
openings 38 at the rear of the radiation shield (see
Figure 1 of the present patent), gas can flow from
above the orifice plate 34 through the annul us 50

bet ween the housing 22 and the radiation shield 32
downwardly to the openings 38. However due to the flow
restriction in the annulus and the fact that the
cryopunp can create in an undi sturbed nmanner a high
vacuumin the rear plenum of the cryopunp housing, the
rear plenum 54 and the annul us 50 between the cryopunp
housing 22 and the radiation shield 32 lie at a greater
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vacuum than that in the work chanber. The result is a

| oner heat transfer fromthe housing structure 22 to
the radiation shield 32 giving | onger operation of the
cryopunp at maxi num efficiency before regeneration is
needed (see colum 5, lines 51 to 64 and colum 7,
lines 4 to 18 of the granted patent). Wen a seal is
present in the annulus an even hi gher vacuumis
obtained in the rear plenumof the cryopunp housing and
in that part of the annulus which is bel ow the seal.

The features of Clains 1 and 7 of the main request, and
in particular the features of the characterising
portions, therefore solve the problem presented by the
cryopunp shown in Figure 3 of docunent D1'.

Inventive step - main request

The Appel |l ant argues that the skilled person when faced
with the problem of reducing the pressure in a cryopunp
housi ng would find it obvious to solve the probl em by
providing a hole in the rear of the radiation shield as
is taught by each of docunents D2 and D7 to D9. He
reasons that an openi ng cannot prevent gas passing

t heret hrough and the skilled person seeing holes in the
prior art radiation shields would realise that they
could be used in the cryopunp and in the nethod
according to the pre-characterising portions of

Clainms 1 and 7 of the main request to achieve a
reduction in heat |oss by radiation.

Thi s presupposes that the problemis seen as being to
retain a low (i.e. great) vacuumin the cryopunp
housi ng so as to maintain cryopunp efficiency (see
colum 5, lines 51 to 54 of the patent as granted).
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However the Board considers that this problem

formul ation inperm ssibly contains direct pointers to
the solution (see decision T 229/85, Q) EPO 1987, 237).
The skilled person nust first realise that cryopunp
efficiency can be inproved by a reduction of pressure
in the cryopunp housing before he can commence

consi dering how to achieve this reduction of pressure.
That this is not so obvious can be seen fromthe

di scl osure of the enbodi nents according to Figures 1
and 3 of docunent D1', where although it is stated that
t he passage of gas through the restrictive space is
negligible, there is no suggestion of either the vacuum
in that space or the problem of heat transfer by
radiation in that space or cryopunp efficiency |inked
wi th that space.

Thus the realisation that cryopunp efficiency can be
i nproved by a reduction of pressure in the cryopunp
housi ng around the radiation shield is part of his
inventive activity.

It will now be exam ned what the discussed prior art
t eaches about apertures in radiation shields renpved
fromthe work chanber entrance.

A wire 13 passes through the rear of the inner housing
5 (radiation shield) shown in the Figure of document D7
and through the housing 1. No further information is

gi ven by docunent D7 either on the presence of holes or
on the purpose of such holes. Wiile it is clear that

hol es nmust be provided to all ow the passage of the
wire, sealing of sone sort would have to be provided
around the wire where it passes through outer housing 1
ot herwi se the punp woul d be fl ooded by the ambient air.
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It seens likely that the wire would be simlarly seal ed
inthe hole in the radiation shield 5 so that there
woul d remai n no space around the wire for gas to pass

t hrough the radiation shield. At least, it is not
proven that there is a hole in the radiation shield

whi ch remai ns open and t hrough whi ch gas coul d pass.

Mor eover the high vacuum produci ng cryopunp of docunent
D7 is not subject in the area under consideration
either to efficiency problens or to heat radiation
probl ens because these problens occur only in noderate
vacuum pr oduci ng cryopunps.

The Board accordingly considers that the docunent D7
woul d not be consulted by the skilled person wishing to
solve the probl em which the present invention

addr esses.

Regar di ng the high vacuum produci ng cryopunp of

Figure 12.8 on page 12.8 of document D8, there is no

di sclosure at all of a hole in the radiation shield 6
opposite the fore-vacuum connection 8. The continuation
of the centre line of the connection 8 to cross the
line depicting the radiation shield 6 is conventional
draughting practice and does not inply that there is a
hole in the radiation shield 6 at the crossing point.

The Appellant cites drawing D9 to support his view of
there being a hole in the cryopunp according to
docunent D8 in the radiation shield 6 opposite the

f ore-vacuum connection 8. Certainly drawing D9 shows a
hole in the radiation shield but cannot be evidence of
a hole in the cryopunp according to docunent D8 because
of three facts, each of which facts is not disputed by
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the Appellant. Firstly, docunent D9 was drawn on 22
April 1983 and is thus not prior art under Article 54
(2) EPC since the validly clained priority date of the
present patent is 28 February 1983. Secondly the
drawi ng carries a notice partly visible on the right
hand side to show that is an internal and not a public
docunent. Thirdly the drawi ng concerns the RPK 1500 S
punp which is a special version of the RPK 1500 punp
shown in docunent D8. Thus a hole shown on the punp on
drawi ng D9 does not nean that one nust be present in
the punp according to Figure 12.8 of docunent D8.

Thus the Board finds that the docunment D8 woul d not
(and drawing D9 could not) be consulted by the skilled
person at the priority date of the present patent and
woul d noreover not lead himto the clainmed sol ution.

Figure 1 of document D2 shows a first gap between the
housi ng 22 and the radiation shield 17 and a second gap
between the radiation shield 17 and the expansi on
chanber 11 so that they are out of contact with each

ot her (see colum 2, lines 35 to 37).

A louver 19 "may be provided in the open end 18 in
order to protect the panel 16 fromoil or vapor of
water" (see colum 2, lines 38 to 40). A louver is
sonet hing which has a | ow resistance to flow. Moreover
since the |louver "may be provided”, there is an
inplication that its presence or absence does not
essentially affect operation of the cryopunp, i.e. it
nmust have a | ow fl ow resi stance.

The size of the first and second gaps is not discussed
i n docunent D2, perhaps because with the |ouver 19
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being of low resistance to flow the gap size is

uni nportant, approxinmately the same pressure existing

in the space 20, inside the radiation shield 17 and in

t he gap between the housing 22 and the radiation shield
17, noreover the pressure being very |ow giving good
heat insulation. Furthernore the second gap is provided
only to permt extrenmely |ow tenperatures (e.g. 20°K) to
be obtained at the condensation panel 16.

A person skilled in the art wishing to increase
efficiency in the noderate vacuum cryopunp according to
docunent D1' would not, and even could not, find in
docunent D2 any suggestion of, or pointer towards, the
claimed solution particularly since the problemto be
sol ved does not arise in docunent D2. Moreover it nust
be borne in mnd that the second gap (around the
expansi on chanber 11) is provided to permt extrenely

| ow tenperatures to be obtained at the condensation
panel 16 for the purpose of producing a high vacuum but
that this, because of the need for two first stage
expansi on chanbers, results in a nore conplicated punp
construction. The person skilled in the art would be
very reluctant to start fromsuch a punp, which is
conplicated in construction in order to produce a high
vacuum and nodify it to produce a noderate vacuum
Such an approach can only be considered as a
consequence of an ex post facto anal ysis.

| ndeed, even if the skilled person were to use the
teachi ng of document D2 to nodify the cryopunp
according to docunment D1' by providing a gap in the
rear of the radiation shield around the first stage
expansi on chanber 20, then he would need to keep the
radi ati on shield in place, nodifying thereby the
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cryopunp conpletely and he would al so need to carefully
consider firstly the size of the gap between the
housi ng and the radiation shield and secondly the size
of the gap around the first stage expansi on chanber 20
to produce the required effect.

Docunent D2 does not discuss the size of the gaps and

t he Board does not consider that it would be obvious to
the skilled person to nmake the gaps just big enough to
produce the required effect, particularly since there
IS no suggestion in this direction in the docunent.

Speaki ng generally and without restriction to any
particular state of the art docunent, even if an
aperture is provided in the rear of a radiation shield
of a prior art cryopunp, it is not certain that the
required reduction of pressure around the radiation
shield and the required reduction of heat radiation is
achieved. Only when the skilled person knows what is to
be achieved, i.e. only when he knows the purpose of the
aperture in the radiation shield, can he design the
cryopunp to have an appropriately sized aperture and an
appropriately sized gap between the cryopunp housing
and the radiation shield to produce the required
effect.

The Board considers it neither certain that an aperture
present in a cryopunp radiation shield for sone other
pur pose woul d provide the required effect nor that the
presence of an aperture for sonme other purpose would

| ead the skilled person to the nodifications needed in
the cryopunp to produce the required effect.
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Document D2 as the closest prior art - main request

The Appellant al so considers that the closest prior art
or starting point for the invention can be taken to be
t he cryopunp discl osed by docunent D2. He argues that
this prior art cryopunp has nost of the features of
Claim1 of the main request including the
characterising portion and the only difference provided
by the invention is feature e, nanely the orifice plate
for providing the noderate pressure in the work
chanber. He sees the problemstarting fromthis state
of the art cryopunp to be to provide a elenment (Ilouver
or orifice plate) with a greater throttling effect so
that a higher pressure suitable for sputtering is

mai ntained in the work chanmber. He maintains that the
skilled person would find it obvious to replace the

| ouver 19 of the cryopunp according to docunment D2 with
the flow restricting device 100 of the cryopunp
according to docunent D1' and would thus arrive at a
cryopunp satisfying the definition in Claim1l of the
mai n request. He uses simlar reasons to argue the

obvi ousness of the nmethod of Claim?7 of the main
request .

The Board however cannot agree that the functional
restriction contained in the characterising portion of
Claim1 of the main request is or even can be satisfied
by the cryopunp of docunment D2. No single suggestion in
that direction can be found in docunent D2.

Mor eover the Board does not agree that it would be
obvious to replace the | ow gas resistance | ouver 19 of
docunent D2 with the high resistance flow restricting
device 100 of Figures 3 and 4 of docunent D1' since the
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object clearly set out in docunent D2 (to produce a
strong vacuum - colum 1, lines 49, 50) would then no

| onger be achieved. It would make no technical sense
first of all to nodify a normal cryopunp into a nore
conplicated enbodi nent nerely to obtain a strong vacuum
and then in turn to nodify the conplicated enbodi nent
to obtain a noderate vacuum Such a procedure nust be
considered to be the result of an ex post facto

anal ysi s.

Further, the Board considers docunent D2 to be the
wrong starting point - the skilled person wishing to
produce a noderate vacuumin the work chanber, e.g. for
sputtering, would start froma noderate vacuum
produci ng cryopunp e.g. that known from docunent D1'.
The Board does not see as obvious a conbination of the
t eachi ngs of docunent D2 (strong vacuum and docunent
D1' (noderate vacuum and, even if the conbination were
made, the Board does not see that the resultant
cryopunp woul d achieve the result achi eved by the
present patent, i.e. a lower pressure in the gap around
the radiation shield than in the working chamber

Accordingly the Board finds that a nodification of the
cryopunp according to docunent D2 using the teachings
of document D1' woul d neither be obvious to the skilled
person nor lead to a cryopunp as specified in Claim1l
of the mmin request. Anal ogous reasons apply to daim7
of the main request.

The Board considers that the cryopunp and the nethod
according to Cains 1 and 7 of the main request thus
i nvol ve an inventive step within the neani ng of
Article 56 EPC.
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9. Therefore, the subject-matter of independent Clains 1
and 7 of the main request is patentable within the
meani ng of Article 52 EPC, so that the patent may be
mai nt ai ned anended, based on these all owabl e
i ndependent C ai ns, dependent Clains 2 to 6 and 8 which
concern preferred enbodi nents of the cryopunp of
Claim1l and nethod of Claim?7, a description to be
adapted and the draw ngs as granted.

The description is at present still in the version set
out in the Qpposition Division' s interlocutory decision
but will need adaptation to the new i ndependent cl ai s,
in particular where parts thereof are recited in the
description. The case is therefore remtted to the
Opposition Division to have this adaptation carried out
bef ore mai ntaining the patent.

10. Since the main request can be granted, it is not
necessary to consider the auxiliary request.

Order

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent with Clains 1 and 7 filed
during the oral proceedings and Clains 2 to 6 and 8 as
granted, Figures 1, 1A and 2 as granted, and a
description to be adapted.

3708.D Y A
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The Regi strar: The Chai r man:

N. Maslin C. Andries
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