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Summary of Facts and Subm ssi ons

1741.D

The appel | ants (opponents, Teruno Corporation and Braun
Akt i engessel schaft (hereinafter appellants | and |
respectively), |odged an appeal agai nst the decision of
the opposition division to maintain the patent

No. O 388 463 in anended form The decision was

di spat ched on 16 February 2000.

The appeals and the fees for the appeals were received
on 5 April and 7 April 2000, respectively. The
statenments setting out the grounds of appeal were
received on 23 June and 15 June 2000, respectively.

The opposition was filed agai nst the whol e patent and
based on Article 100(a) EPC (lack of novelty and
inventive step), Article 100(b) EPC (the patent did not
di scl ose the invention sufficiently clearly and
conpletely for it to be carried out by the person
skilled in the art), and Article 100(c) EPC (the patent
as anended contains subject-matter that extends beyond
the content of the patent as filed).

The opposition division decided that the anmended cl ai ns
subm tted during the opposition procedure nmet all the
requirenments of the EPC, in particular those of

Article 52(1) EPC and Articles 100(b) and (c) EPC

The follow ng prior art docunents were of inportance
during the appeal proceedings:

Dl1: US-A-4 602 642

D2: US-A-4 636 091
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D6: WO A-86 06163

D7: JP-A-63-91526 (English translation).

Oral proceedi ngs took place on 18 June 2003, at the end
of which the follow ng requests form ng the basis of
t he decision were put forward:

The appel l ants requested that the decision under appeal
be set aside and that European patent No. 0 388 463 be
revoked.

The respondent (patent proprietor, Becton, D ckinson

and Conpany) requested that the appeals be dism ssed

and that the patent be maintained on the basis of the
mai n request filed at the oral proceedings or on the

basis of the auxiliary requests 1 or 2 filed with the
letter dated 9 May 2003.

The independent clainms 1 and 9 read as foll ows:

"1l. An apparatus for determ ning the body tenperature
of a patient by neasuring infrared radiation fromthe
patient conprising: a housing (5) having at |east one
infrared radiation receiving port; an infrared

radi ati on sensor neans (10) enclosed in said housing
(5) conprising a wave gui de neans (11) having one end
accessible to infrared radiation fromthe patient, a
thernmopil e type infrared radi ati on detector neans (18)
positioned to receive infrared radiation fromsaid
patient as directed by said wave gui de neans (11), and
further to generate a signal corresponding to a
guantity of infrared radi ation detected, a detector
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tenperature sensor neans (13) positioned to neasure a
tenperature of said infrared radiation detector neans
(18) and further to generate a signal corresponding to
said tenperature of the infrared radiation detector
means (18), said wave guide neans (11) and an

i sotherm c block nmeans (12) which is a heat conducting
mat eri al positioned proximte to said wave gui de neans
and which is of sufficient mass that the cold reference
junction(s) of said infrared radi ati on detector neans
(18), said wave guide neans (11) and said detector
tenperature sensor neans (13) are held at substantially
the sane tenperature, at or about an anbi ent

t enperature even when the anbi ent tenperature changes,
by said isotherm c block neans (12); and a signal
processi ng neans (35) for receiving said infrared

radi ati on detector neans signal and said detector

t enperature sensor neans signal, and generating an

out put signal corresponding to the tenperature of said
patient."

"9. a nmethod using the apparatus of any of clains 1 to
8 for nmeasuring internal body tenperature of a patient
conprising the steps of:

(a) positioning an infrared radiation sensor (10)

adj acent to an ear (100) of the patient in a manner so
that radiation emtted by a tynpanic nenbrane of the
ear (100) is directed into said infrared radiation
sensor (10), and further said radiation is directed by
an open ended wave guide neans (11) in said sensor (10)
onto a thernopile type infrared radi ati on detector
means (18);
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(b) converting said radiation inpinging onto said
infrared radi ati on detector neans (18) into a signal
that is dependent on a quantity of infrared radiation

received per unit tine;

(c) measuring a tenperature of said infrared radiation
detector neans (18) and wave gui de neans (11);

(d) adjusting said radiation detector signal in
response to said tenperature of the radiation detector
means (18) and wave guide neans (11);

(e) displaying the tynpani c nmenbrane tenperature as
derived fromsaid adjusted radiation signal, wherein
the cold reference junction(s) of the infrared said
radi ati on detector neans (18) and the wave gui de neans
(11) are held by the isotherm c bl ock neans (12) at
substantially the sanme tenperature, at or about an
anbi ent tenperature, even when the anbient tenperature
changes, and further, steps b-d above are essentially
concurrently perforned."”

Claims 2 to 8 and 10 to 11 are dependent on clains 1
and 9, respectively.

The appel l ants argued as foll ows:

Appel | ant |

The expression "anbi ent tenperature” was uncl ear since
it normally meant "of or related to the i medi ate
surroundi ngs”, so claim11 nmeant that the various
conponents should correspond to the inmedi ate
surroundi ngs. Columm 8, lines 18 to 27, on the other
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hand, suggested that the tenperature should be

mai nt ai ned i ndependent of the "external environnment”.

No information was given as to how to achi eve a device
whi ch mai ntai ned the conponents at or about anbi ent
tenperature. If "anmbient tenperature” was taken to be
the tenperature of the conponents thensel ves, then the
subject-matter of claim1 was not novel (see below).
Furt her confusion arose fromthe fact that the

i sotherm c block should resist rapid tenperature
changes and al so hold the conmponents at anbi ent
tenperature, which two requirenents were contradictory.

The patent in suit referred to a "sane tenperature”
feature and a "stable tenperature" feature. The
isotherm c block carried out the "sane tenperature”
feature only, and the only disclosure of the "stable
tenperature” feature was in connection with the air
space 3. The term "sufficient mass", noreover, was too
inprecise to enable the person skilled in the art to
determ ne the mass needed.

The housing 94 of D1 enclosing the detector and the
tenperature sensor necessarily had sone mass, and since
it was of nmetal and thermally contacted these
conponents as well as the wavegui de, this arrangenent
provi ded both the sane tenperature and the stable
tenperature features. Therefore, the apparatus of
claim1l | acked novelty.

Alternatively, starting fromDl the technical problem
was to prolong the tinme period over which a tenperature
nmeasur enent could be taken. The person skilled in the
art knew that a thermal mass woul d cool nore slowy and
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mai ntain a constant tenperature for a |longer tinme, so
the addition of this feature to the apparatus of Dl was

obvi ous.

Mor eover, D2 disclosed the use of a potting material of
"hi gh conductivity" and "sufficient thermal mass", so
if the above difference between D1 and claim 1l was real

then it wasn't inventive.

Appel I ant 11

The expression "isotherm c bl ock” was self
contradictory since it required contradictory
properties of the block, and, noreover, the desired
properties were no nore than wi shful thinking since
they did not exist.

Figure 2 of docunment D7 showed an inner netal cylinder
whi ch was a wavegui de and at the sane tine an
isothermc block. Only the inner surface of this
cylinder acted as a wavegui de, whereas its body acted
as the bl ock, whose isothermal function was descri bed
in this docunent. If the block of the disputed patent
was considered to have "sufficient mass" then the
cylinder of D7 nust equally be considered have

sufficient nmass.

There was a trivial difference between making the
wavegui de and the bl ock as two separate pieces and
maki ng them as a one-piece device. This was the only
di fference between the clained apparatus and the D1

apparatus, and was not inventive.
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The respondent argued as foll ows:

The expression "isothermal bl ock nmeans” described the
i sothermal function of the block. At the sane tinme the
use of words Iike "maintaining”, "holding", and
"retain" enphasised the tinme factor, ie the stable
tenperature property of the block. The notice of
opposition of appellant | nmade it clear that it
realised that the described function of the isothermc
bl ock was the stable tenperature function. An
appreci abl e thermal capacity was required of the bl ock
to fulfil this function, and the figures of the patent
in suit showed such a bul ky bl ock

The words "good conductor™ and "sufficient" were
described clearly by their effect. The housing 94 of D1
could not be considered to have "sufficient mass" since
it had to adjust to rapid tenperature changes, which
pointed to a small mass. Caim1 required the bl ock and
t he wavegui de to be separate features, which was not
the case in D7.

The techni cal problem should be defined starting from
the patent in suit and not with hindsight. Dl descri bed
an active control systemand the patent in suit

provi ded a passive systemthat worked well, but if the
systemof Dl were to be nodified as suggested by the
appel lants, then the result would still be an active
system

In D2 the potting conmpound was nentioned only in the
context of measuring high tenperatures, and in this
context the conpound was for rapid heat transfer, not
for stabilising the tenperature. Simlarly, the
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teaching of D7 was that heat should be dispersed
rapi dly, which was the opposite effect to that sought
after in the patent in suit.

Reasons for the Decision

1. The appeal s are adm ssi bl e.

Mai n request

2. Clarity

2.1 The action of the "isotherm c bl ock neans” and the
nmeani ng of the expression "an anbient tenperature"” are
of fundanental inportance and these ternms will be
di scussed first.

The Board takes the view that the "anbi ent tenperature”
is normally that prevailing about the apparatus at any
given tinme, and clearly changes depending on the

anbi ence, ie on whether the apparatus is in a standby
condition prior to use, for exanple in a holder, or in
t he measuring condition in the proximty of the ear of
a patient. In claim1l, however, this expression refers
to the standby condition in which the apparatus has
time to attain an isothermal state, and it is required
of the isothermc block to hold the apparatus at this
anbi ent tenperature while a tenperature reading is
taken, even if thermal transients nmay tend to change
this tenperature. This interpretation of the wordi ng of
claiml is the only one consistent with the disclosure
of the patent in suit as a whole, as discussed bel ow.

1741.D
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The foll ow ng passages of the original PCT application
WO 90/ 02521 support the above conclusion: Caim12 of
the application states that the radiati on detector
means and the wave guide are held at or about an
isotherm c condition by said heat conducting bl ock
means at or about a tenperature corresponding to the
air tenperature i medi ately adj acent to said heat
conducting bl ock nmeans, and claim 14, which is
dependent on claim 12, says that the block further is
of sufficient mass to substantially maintain said
isotherm c condition of said wave gui de and radi ati ons
sensor. Simlar wording is found in claim5 of the PCT
appl i cation.

These clains define the two different functions of the
bl ock. Further, page 10, lines 20 to 24 says that the

i sothermi c conditions anbng the various conponents in

t he sensor assenbly are nmaintained even when the

anbi ent tenperature changes. This neans that the bl ock
bri ngs about thermal equilibriumanongst the different
conponents, which condition is maintained even if the

anbi ent tenperature changes.

The appel | ant acknow edged, in its notice of opposition
dated 21 May 1997, page 2, paragraph A 2, that the
description neant that the isotherm c block has
sufficiently great thermal mass that it resists rapid
tenperature changes, ie is responsible for the stable
tenperature feature. This appellant now argues that the
description only supports the view that the block is
responsi bl e for the sane tenperature feature. The Board
prefers the former interpretation since this is not
only consistent with the term nol ogy used, but also

means that the clains can be read in a nanner
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consistent with the description, whereas the |atter
interpretation renders the clains at odds with the
description, and should not be adopted, according to
wel | established practice of the EPO, as stated in
decision T 190/99 (see Catchwords).

The tenperature measuring apparatus of the patent in
suit conprises an infra red sensor within a housing and
a wavegui de that guides infra red radiation fromthe
body of a patient (for exanple the tynpanic nmenbrane)
to a thernopile type radiation detector which is
provided with a therm stor for correcting tenperature
readi ngs should the tenperature of the detector drift.
Precautions are taken to mnimse errors in tenperature
measur enent by configuring the detector part of the
apparatus such that the detector, the cold junctions,
and the therm stor are held at the sane tenperature by
a heat conducting material. This is a normal precaution
inthe art, as exenplified by DL (colum 7, lines 29 to
31, 63 and 64), and D2 (colum 5, lines 10 to 14).

The patent in suit describes a heat conductive bl ock
for this purpose, terned an "isotherm c bl ock nmeans” in
claim1. The word "isotherm c" suggests that the bl ock
mai ntai ns tenperature equilibrium between these
conponents at the anbient tenperature, so that the
arrangenment corresponds to the prior art arrangenent in
that the detector, the cold junctions, and the

therm stor are maintained at the sanme tenperature by a
materi al of good heat conductivity.

The claimalso says that the bl ock shoul d have
sufficient mass so that the infrared radiati on detector
means, the wave gui de neans and the detector
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tenperature sensor neans are held at substantially the
sane tenperature, at or about an anbient tenperature,
even when the anbient tenperature changes. The use of
the ternms "mass" and "bl ock"™ carries the connotation
that the block is relatively massive, and indeed is
shown in the cross-sectional view of Figure 4 as being
relatively massive conpared to the wavegui de and the
detector assenbly. The technical inplication of this is
that the bl ock has a substantial thermal capacity.

Therefore, the block as defined in claim1l has two
different functions: (i) to cause tenperature

equi | i brium anongst the elenents in the block, and (ii)
to resist tenperature change of the block should the
anbi ent tenperature change. It is these that

appellant | refers to as the "sane tenperature” and
"stable tenperature" features, respectively.

Appel lant | sees a contradiction in the two

requi renents, that the bl ock should be a good conduct or
so as to rapidly equalise tenperature, and it should

al so have sufficient mass to prevent tenperature
changes. This apparent contradiction vanishes if the

time scal es involved are consi der ed.

Before a tenperature neasurenment of a patient is nmade

t he apparatus woul d be held or supported in a holder in
t he standby condition, somewhat in the manner of the
apparatus of D1, in which state the detector, the cold
junctions, and the therm stor would have a tine of at

| east the order of mnutes to cone into tenperature
equilibriumw th each other because of the good therm
conductivity of the block and despite the mass of the
bl ock. This equilibriumtenperature is the anbient
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tenperature in the standby condition, and is referred
toin the clains. Wien a tenperature reading is taken

t he apparatus is renoved fromits support and noved
towards the ear of the patient, and the proximty of

t he waveguide wth the ear, for exanple, could cause a
thermal transient to be applied at the end of the
wavegui de. However, the tine scale involved in taking a
reading is about a second or two (patent in suit

colum 8, lines 52 to 55, D1, colum 6, lines 55 to 59
or less, D2, colum 1, lines 24 to 26), and in this
short tinme block woul d have sufficient thermal capacity
for the transient not to materially alter the
tenperature prevailing at the detector. Claim1l states
that the apparatus strives to maintain the anbient
tenperature at the detector, even if this changes,
which is consistent with the above understandi ng of the
descri ption.

According to appellant | the above considerations are
not based on the wording of the patent in suit. However,
that the mass of the block is responsible for resisting
rapid tenperature changes is admtted by the appell ant
itself, in the notice of opposition, as is the fact of
the tinme scale involved, since the above applies in the
case of rapid tenperature changes.

Wth the above interpretation of the expressions used
inclaiml, and taking into consideration the effects

i nvol ved, a self-consistent reading of the application,
including the clains, is possible. The appellants’
current interpretation of the term "anbi ent
tenperature” and the role of the isotherm c bl ock not
only contradicts its initial interpretationinits
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noti ce of opposition, but also excludes a sensible
readi ng of the clains, which is not permssible.

The Board is also satisfied that it is inplicit from
the context of claim1 that the isotherm c bl ock nmeans
must be made of a good heat conducting nmaterial, even
t hough this is not specified in the claim

3. Article 100(c) EPC

The isotherm c bl ock neans of the clainmed apparatus is
required to be a good conductor of heat so as to

rapi dly equalise tenperature anongst the conmponents,
and al so have sufficient mass to act as a heat sink of
sufficient thermal capacity to absorb therma
transients during the relatively short period during
whi ch a tenperature nmeasurenment is taken

The person skilled in the art would be able, by sinple
calculation or trial and error, to determ ne what nass
is "sufficient” for the purpose. This would depend on
the configuration of the mass since its therm

conduct ance woul d depend on its shape, its therma
conductivity, the tenperatures involved, the tine

scal es involved, and the allowable error of the
tenperature reading. The last three factors would be
known by the nmedical staff using the apparatus.

Assumi ng a substantially cylindrical configuration as
shown in the particul ar enbodi ment, for exanple, and
assuming a tinme scale of mnutes in the standby
condition and of seconds during a neasurenent, the
person skilled in the art could estimate the mass of
the block for a given material, also taking into

1741.D
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consi deration what neasurenent errors of body
tenperature are perm ssible, for exanple 0.1°C
Alternatively, sinple tests woul d determ ne whether the
mass was sufficient to maintain the tenperature of the
assenbly stabl e enough to achieve a nedically
accept abl e accuracy of the tenperature reading.

The person skilled in the art would al so know how to
position the block relative to the conponents to be
stabilised in order to achieve the desired effect. In
practice this would nean that the bl ock should
subtantially enclose and be in intimte contact with
t he conponents.

The Board, therefore, considers that the patent neets
the requirement of Article 100(b) EPC

Article 123 EPC

Article 123(2) EPC

Claim 1 of the main request conbines the subject-matter
of original clainms 1, 4, 5, and 6, and additionally
refers to a patient rather than an em ssive target, and
i ncludes the phrase "even when the anbient tenperature
changes". These additions are supported by the
application as originally filed and are all owabl e.
Simlar considerations apply to claim?9.

Article 123(3) EPC
The "cold reference junction" feature of claim1l was

removed at the opposition stage, but has now been re-
instated, so an objection in this respect has been net.
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Novel ty

The isotherm c bl ock neans of the clainmed apparatus and
method is a heat conducting material positioned

proxi mate to the wave gui de nmeans and is of sufficient
mass that not only the infrared radiation detector
means and detector tenperature sensor neans, but al so

t he wave gui de neans are held at substantially the same
tenperature, at or about an ambient tenperature even
when the anbi ent tenperature changes. As di scussed
above this neans that the mass nust act as a heat sink
of sufficient thermal capacity to absorb therna
transients during the short period during which a
tenperature neasurenent is taken. It is inplicit that

it nmust also have a certain physical relationship with
t he conponents to be able to act effectively in the

requi red manner.

This inplies an appreciabl e nass, considerably greater
t han the conbi ned masses of the radiation detector, the
wave gui de, and the tenperature sensor, and al so that
the mass substantially encl oses these conponents, so
that the tenperature drift thereof owi ng to change of
anbi ance between the standby condition and the

measur enent position is kept sufficiently | ow so that
the error in the tenperature reading is al so kept

acceptably I ow, for exanple 0.1°C

Bearing in mnd that a prior art docunment nust

unanbi guously disclose all the features of a claimfor
it to anticipate the clained apparatus or nethod, none
of the docunents D1, D2, D6, or D7 discloses such an

i sotherm c bl ock means.
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I n docunent D1 the thernopile detector is enbedded in a
nmetal housi ng and good thermal conductivity is provided
between them (colum 7, lines 17 to 20 and 29 to 31).
The thermal relationship between these conponents is

al so schematically illustrated in Figure 8a, where the
bl ock 20 includes the housing 94 hol ding these
conponents in intimate thermal contact with each other.
Mor eover, the housing is heated by resistors to a
precise tenperature controlled by a circuit shown in
Figure 9. This points to a housing having a | ow t herma
capacity since the heat fromthe resistors nust be

di spersed qui ckly throughout the housing in order to
foll ow changes set by the variable resistor RL5 in a
preci se manner (columm 7, lines 52 to 55). Mboreover,
the metal wavegui de 96 has an end that is nerely
secured to the housing 94 (colum 7, lines 19 and 20),
so the housing is not clearly capable of resisting the
effects of thermal transients, acting on the other end
of the wavegui de, during a neasurenent. Nor is there a
statenment in Dl that this would be useful.

The radi ati on detector of document D2 does not include
a wavegui de or a thernopile type detector, and for

t hese reasons alone it does not anticipate the
apparatus of claiml of the patent in suit.

The radi ati on detector of docunment D6 al so does not
include a thernopile type detector. The wavegui de
(barrel 14) of this apparatus is said to be

i nterconnected to the pyroelectric sensor 18 so as to
be in thermal equilibriumtherewith, but it is not
clear how this is achieved with an intervening shutter
as shown in Figures 1 and 2. There is also no
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di scl osure of an isotherm c block neans for resisting

t enperature changes in the wavegui de. The appellant |
equates the housing 164 in Figure 17 with the

i sotherm c bl ock means, but even this is no nore than

t he arrangenment of D1, since the housing is not so
positioned proxi mate the waveguide that it is clearly
capable of resisting the effects of thermal transients
on the wavegui de during a neasurenent. For these
reasons D6 does not anticipate the apparatus of claim1l
of the patent in suit.

In D7 it is doubtful that the inner cylinder 3 may be
regarded as a wavegui de since a |lens focuses the

radi ation onto a detector. Mreover, there is no

di scl osure of the cylinder being in contact with a

bl ock. Rather than resisting tenperature changes, this
arrangenment is nmeant to have the opposite effect, that
is any tenperature variations are passed rapidly on to
the case 9 of the detector and the tenperature
conpensating el enent. The inner cylinder 3 is forned of
a high conductivity netal and the intention is that the
tenperature of the case 9 should adapt pronptly to the
tenperature of the cylinder 3 (page 5, lines 1 to 6).
This points to the cylinder having a | ow therma
capacity. The inportant point, however, is that there
is no mass that tends to resist tenperature changes of
t he cylinder.

The appel l ants' argunents, that the housing 94 of D1
and the tube 3 of D7 would inevitably have a stable
tenperature function in addition to their sane
tenperature function, is not accepted by the Board
since the mass of the block and its physi cal
relationship with the wavegui de nust be significant
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such as to cause the desired effect, as set out in
point 2.1 above. The stable tenperature function of the
heat conducting parts of the cited prior art apparatus
cannot be inferred in the absence of sone explicit
teaching to this effect, and the argunments of the
appellants in this respect are based on an ex post
facto analysis of the prior art.

For these reasons the clained apparatus is novel, as is
its use as defined in nmethod claim?9.

| nventive step

Cl osest prior art: docunent D1 discloses a probe with a
thernopile type infrared sensor for insertion into the
ear canal and taking tenperature nmeasurenents of the
tynpani ¢ nmenbrane (columm 6, lines 55 to 59), and has
all the features of claim1 of the patent in suit, save
that there is no mass of high heat capacity for
resisting tenperature changes, during a tenperature
readi ng, of the wavegui de neans.

The radi ation detector of D2 is a fundamentally
different type of detector in that a conical cup is
used to gather radiation instead of a waveguide in
order to negate the effects of emssivity of a surface,
which is not a consideration in the case of the
apparatus of the patent in suit. Since the apparatus of
docunent D2 does not use a wavegui de, there is

obvi ously no teaching that tenperature changes in a
wavegui de nmust be resisted. The potting material of
this docunent is nentioned only in the context of

measuri ng tenperatures of about 500°F, and the Board

understands the statenent in colum 5, lines 14 to 19,
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and in particularly the reference to "sufficient mass",
only to nean that the potting material should transfer
heat rapidly away fromthe sensor, not that tenperature
changes owing to thermal transients should be resi sted,
since there is no disclosure that significant

transi ents woul d occur in this apparatus.

In D6 a shutter control nechani sm 68 places a shutter
66 between the wavegui de (barrel 14) and the radiation
sensor 18, so it is not clear how thermal coupling
between the two is achi eved. However, assuming this
coupling is achi eved sonehow, then this is equival ent
to the arrangenment of D1, where there is a block for
mai ntai ning the radi ation detector and the detector
tenperature sensor at anbient tenperature, but the

bl ock does not act on the wavegui de.

In D7 the inner cylinder is not for resisting therm
transients, it is for rapidly equalising the
t enper at ure.

Thus, none of the prior art documents, taken singly or

i n conbination, discloses the inportance either of

mai ntai ning a waveguide in thermal equilibriumwth the
detector at anbient tenperature, or the use of a
conducting block for this purpose, as well as for the
pur pose of maintaining the radiation detector and the
detector tenperature sensor at the anbient tenperature
despite thermal transients. In particular there is no
teaching in these docunents that the neans for

achi eving isothermal conditions between the radiation
detector and the tenperature sensor should additionally
be configured with the intention of providing the
stable tenperature feature, especially for the
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wavegui de. These features provide certain technical
effects that are not envisaged in the prior art, and
enabl e a passive tenperature control systemto be used
instead of the active one of docunent Dl1. For these
reasons the subject-matter of claim1l involves an
inventive step. Method claim9 simlarly involves an

i nventive step.

7. Therefore, the main request neets the requirenments of
t he EPC.

Or der

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 in anmended formon the
basis of claims 1 to 11 according to the main request

filed at the oral proceedings, description and draw ngs
as mai ntai ned by the opposition division.

The Regi strar The Chai r man:

A. Counillon S. S. Chowdhury
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