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Summary of Facts and Subm ssi ons

The appel | ant | odged an appeal, received on 12 Apri
2007, agai nst the decision of the exam ning division,
di spatched on 23 February 2007, refusing the European
patent application 04781128.6. The fee for the appeal
was paid on 12 April 2007 and the statenent setting out

t he grounds of appeal was received on 8 June 2007.

1. In the exam ni ng proceedi ngs the foll ow ng docunents

were cited:

Dl: WO A-03/069266
D2: US-A-5 402 582
D3: US-A-4 676 002.

According to the decision under appeal, docunent D1,
being conprised within the state of the art within the
definition of Art. 54(3) EPC 1973 for all designated
contracting states except PL and RO anticipated the

subject-matter of claim1 then on file.

L1l Wth the statenent of grounds of appeal the appell ant
filed amended sets of clains according to a new main
and an auxiliary request and also filed an auxiliary

request for oral proceedings.

| V. In a Communi cation of the board under Rule 100(2) EPC
2000 the board pointed to renmai ning m nor deficiencies

in the application docunents.

V. Wth a letter dated 12 February 2010 and recei ved by
facsimle on 15 February 2010 the appellant filed a new

set of clains for all designated contract states except
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PL and RO and a further set of clains for the
contracting states PL and RO and al so anended
description pages. The docunents now conprising the

appel l ant's request include:

C ai ns: for all designated contract states
except PL and RO clains 1 to 47 as
received with the letter of 12 February
2010;
for designated contract states PL and
RO claims 1 to 48 as received with the
letter of 12 February 2010;

Descri pti on: pages 6 to 11, 13, 17, 18, 20, 22 to 24,
26 to 28, 30 to 39 as published;
pages 1 to 3, 3a, 3b, 4 (deleted), 5,
12, 14 to 16, 19, 21, 25, 29 and 40 as
received with the letter of 12 February
2010;

Dr awi ngs: sheets 1/19 to 19/19 as published.

The wordi ng of independent claim1 for all designated

contract states except PL and RO reads as foll ows:

" A portable coordi nate neasurenent machi ne (CW) (10)
for measuring the position of an object in a selected
vol unme, conpri sing:

a manual |y positionable articulated arm (14)
havi ng opposed first and second ends, said arm (14)
including a plurality of joints (18, 30, 32, 34, 36, 46,
48) ;

a neasurenent probe (28) attached to a first end
of said articulated arm

an electronic circuit (172) which receives the

position signals fromtransducers (610, 608, 608, 610)
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in said armand provides a digital coordinate
corresponding to the position of the probe in a
sel ected vol une; and

wherein at | east one of said joints (18, 30, 32,
34, 36, 46, 48) further conprises:

a shaft (602) surrounded, at least in part, by a
housi ng (606), said shaft (602) and said housing (606)
bei ng adapted to rotate relative to one anot her;

a periodic pattern (608) of a neasurable
characteristic;

at |l east one read head (610) spaced fromand in
communi cation with said pattern

said pattern (608) and said read head (610) being
positioned within said joint (18, 30, 32, 34, 36, 46,
48) so as to be rotatable with respect to each other,
wherein one of said pattern (608) and said at |east one
read head (610) is fixed to an end of said shaft (602)
and the other of said pattern (608) and said at | east
one read head (610) is fixed within said housing (606),
said read head (610) reading the rotary novenent of
said pattern (608); and

at | east one sensor (Sl1, S2, S3, $4, S5) which
measures relative novenent in said articulated arm (14)
Wth respect to said at | east one read head (610) so as
to i nprove the neasurenent accuracy of said at | east
one read head (610), said at |east one sensor (S1, S2,
S3, $4, S5) neasuring the relative novenent between the
shaft (602) and housing (606) to determ ne novenents

ot her than the rotary novenent of the pattern (608)

Clains 2 to 47 are dependent cl ai ns.

The wordi ng of independent claim1 for designated

contract states PL and RO reads as foll ows:
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" A portable coordi nate neasurenent machi ne (CwW) (10)
for measuring the position of an object in a selected
vol unme, conpri sing:

a manual |y positionable articulated arm (14)
havi ng opposed first and second ends, said arm (14)
including a plurality of joints (18, 30, 32, 34, 36,
46, 48);

a neasurenent probe (28) attached to a first end
of said articulated arm

an electronic circuit (172) which receives the
position signals fromtransducers (610, 608, 608, 610)
in said armand provides a digital coordinate
corresponding to the position of the probe in a
sel ected vol une; and

wherein at | east one of said joints (18, 30, 32,
34, 36, 46, 48) further conprises:

a periodic pattern (608) of a neasurable
characteristic;

at |l east one read head (610) spaced fromand in
communi cation with said pattern

said pattern (608) and said read head (610) being
positioned within said joint (18, 30, 32, 34, 36, 46,
48) so as to be rotatable with respect to each other;
and

at | east one sensor (Sl1, S2, S3, $4, Sb) which
measures relative novenent in said articulated arm (14)
Wth respect to said at | east one read head (610) so as
to i nprove the neasurenent accuracy of said at | east
one read head (610) ".

Clains 2 to 48 are dependent cl ai ns.
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The appellant's argunents nay be sunmari sed as foll ows:

Conpared to original claiml1, the present independent
claimfor all contracting states except PL and RO
i ncl udes the additional features:

"a shaft surrounded, at least in part, by a housing,
said shaft and said housing being adapted to rotate
relative to one another"; this feature finds its
support in original claimS8,;

- "wherein one of said pattern and said at |east one
read head is fixed to an end of said shaft and the
other of said pattern and said at | east one read head
is fixed wwthin said housing” is the |ast feature of
claim34 as fil ed;

"said read head reading the rotary novenent of said
pattern” derives directly and unanbi guously fromthe
application as filed, see the paragraphs [0099] and
[ 0108];

- "said at | east one sensor neasuring the relative
movenent between the shaft and housing to determ ne
movenents other than the rotary novenent of the
pattern" appears in paragraph [0108], page 23, lines 1
to 4. The description has been anended to delete the
expressions "incorporated by reference" and the term
"spirit", furthernore the prior art has been

acknowl edged. Therefore the above anendnents shoul d be

al | owabl e.

The deci sion under appeal considered that docunent DI
di scl osed a portabl e coordi nate neasurenent machi ne
(CVMW) conprising all the features of the preceding
claim11 on file and concluded that this claimwas not
novel with regard to D1. This docunent was filed on
13.02. 2003 before the priority date of the present
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application (15.08.2003) and published on 21.08. 2003.
Docunment D1 entered the regi onal phase before the
European Patent O fice for the followi ng states: AT, BE,
BG CH, CY, CZ, DE, DK, EE, ES, FI, FR GB, GR HJ, JE,
| T, LI, LU MC NL, PT, SE, SI, SK, TR Therefore,
docunent D1 is a state of art according to Article 54(3)
EPC 1973 for all designated contracted states except PL
and RO (Article 54(4) EPC 1973). However, docunent Di
fails to describe the followi ng feature of anended
claim1 "at | east one sensor which neasures relative
movenent in said articulated armwi th respect to said

at |l east one read head so as to inprove the neasurenent
accuracy of said at |east one read head, said at | east
one sensor neasuring the relative novenent between the
shaft and housing to determ ne novenents other than the

rotary novenent of the pattern".

In particular, the docunent DI discloses (see figure 1)
a portabl e coordi nate neasurenent machine (CvW) 10 for
measuring the position of an object in a selected

vol unme, conpri sing:

a manual |y positionable articulated arm 14 havi ng
opposed first and second ends, said armincluding a
plurality of joints;

a neasurenent probe 28 attached to a first end of said
articulated arm

an electronic circuit which receives the position
signals fromtransducers in said armand provides a
digital coordinate corresponding to the position of the
probe in a sel ected vol une; and

wherein at | east one of said joints further conprise;

a periodic pattern (94, see figure 9) of a neasurable
characteristic;

at | east one read head (92) spaced fromand in

C3072.D
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communi cation with said pattern (94); said pattern (94)
and said read head (92) being positioned within said
joint so as to be rotatable with respect to each other.
The read heads are photodetector arrays (see page 14,
line 15) and the periodic pattern is a grating disk
(see page 13, line 5). The aimof the read heads,
associated to the grating disk, is to neasure, for each
joint, the rotation of the shaft 60 on which is fixed
the grating disk 94 (see figure 9). The working of the
read heads associated with the grating disk 94 is
detail ed on page 14, lines 10-18. Therefore, when the
joint is submtted to a rotation, the shaft and the
disk will rotate with regard to the read heads 92,
fixed to a housing 64 by neans of a plate 100.

The read heads 92 are only able to neasure the rotary

movenent of said grating disk 94.

In the decision it was argued that the read heads are

al so able to neasure novenent along the X or Y axis,

that is to say novenent other than the rotary novenent.
This assertion is not correct: For instance, in the
enbodi nent of the invention represented in Figure 41,

the CWM conprises a read head 610 neasuring the

rotation of the grating disk and additional sensors,
notably S1 and S2 sensors neasuring respectively the

di spl acenent of the grating disk along the Y and X axis.
The ai mof the additional sensors S1 and S2 is to
correct the errors that occur during the neasurenent of
the rotation of the corresponding joint. Indeed, in use,
the grating disk is submtted to a di splacenent al ong

t hese axes. Such displacenents of the grating disk

i nduce errors when neasuring its rotation because the
total displacenent of the grating disk is a conbi ned

di spl acenent conprising a Z axis rotation and X and Y
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transl ation. The di nensions of the neshes of the
grating disk are sufficiently small to diffract the
light of a collimated size beam (see page 14, |ines 11-
13) and to provide a good precision of the neasurenent.
When the rotation of the grating disk occurs, each read
head 92 produces an out put signal when the beamis

di splaced with regard to the neshes, thereby giving an
indication of the rotation of the grating disk. If the
grating is displaced along the X or Y axis, the beamis
al so displaced with regard to the nmesh. Such

di spl acenent will induce errors because the read head
will "read" not only the information relating to the Z
axis rotation but also the information relating to the
X and Y axis translations, these novenents thereby
causing errors. Therefore, contrary to the assertion in
t he decision, the read heads 92 disclosed in D are not
abl e to neasure other novenents (for exanple X and Y
translation) than the rotary novenent (Z-rotation) of
the pattern (grating disk) but are only able, if the
joint is submtted to such other novenents, to neasure
an erroneous Z rotation. Such erroneous neasurenent by
the read heads 92 al so occurs in the CW of the
invention. In order to conpensate such error, the CMV
of the invention conprises an additional sensor (Sl1 and
S2 for exanple) notably dedicated to the neasurenent of
X and Y axis displacenent of the grating disk. For
exanpl e, the sensor S1 only neasure Y axis displacenent
and the signal produced by S1 is not affected by the Z-
rotation of the grating disk. It follows that the
docunent D1 does not disclose the follow ng feature of
anmended claim1l "at | east one sensor which neasures
relative novenent in said articulated armw th respect
to said at | east one read head so as to inprove the

measur enent accuracy of said at |east one read head,
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said at | east one sensor neasuring the relative
movenent between the shaft and housing to determ ne
movenents other than the rotary novenent of the
pattern”. Anmended claiml1l is therefore newwth regard
to D1, which is only relevant for the question of
novelty. As far as inventive step is concerned,
docunents D2 and D3 do not teach or suggest any
structures to nmake neasurenent corrections caused by
deformties caused by a load to a joint and in
particul ar do not teach or suggest enploying at |east
one sensor which neasures relative novenent in the arm
wWth respect to the read head so as to inprove the

measur enent accuracy of that read head.

Reasons for the Decision

1

3.1

3.1.1

C3072.D

The appeal is adm ssible.

Amendnment s

The board is satisfied that the anended cl ai nB neet the
requi renents of Art. 84 and 123(2) EPC

Patentability

Novelty - Caim1l for all designated contract states
except PL and RO

The board concurs with the appellant that docunment D1
is a state of art according to Article 54(3) EPC 1973
for all designated contracted states except PL and RO
(Article 54(4) EPC 1973). As was pointed out by the

exam ning division in point 3.2 of its Comrunication of
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26 July 2006, the description in this docunent D1 is
identical to that of the present application except for
the additional paragraphs [0106] to [0111] and the
Figures 41 to 43. Therefore the followi ng features of
claim1 defining the "portable coordinate neasuring
machine (CVMM ", the "manual ly positionable articul ate
arnf', the "nmeasurenent probe", the "electronic circuit",
and the joints conprising a "shaft", a "periodic
pattern”, the "at | east one read head" and the features
relating to "the pattern and the read head" are known
fromDl. Inits analysis of the features of the claim

the appellant cane to the sane assessnent.

Docunent D1 does not disclose the |ast feature of
claim1 defining the at | east one sensor neasuring
relative novenent in the articulated armw th respect
to the read head: this feature is only disclosed in the
paragraphs [0106] to [0111] and the Figures 41 to 43
whi ch, however, are not part of the disclosure in

document D1.

In the decision under appeal it had been argued that
docunent D1 di scl osed four "sensors" in Figure 9B "for
measuring X-axis or Y-axis displacenent of the pattern
inthe articulated arnf. However, present claiml
defines that the sensor neasures relative novenent in

the articulated armwi th respect to the at | east one

read head. Since the "sensors" (in fact: the read heads)
92 in the assenbly of Figure 9B and 9C i n docunent D1
are fixed together on the nounting plate 100 there is

no relative novenent between these respective read

heads. Furthernore there is no teachi ng whatsoever in

docunent D1 that the signals of these read heads are
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3.2

3.2.1

3.2.2

3.3

3.3.1

C3072.D
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processed "to determ ne novenents other than the rotary

nmovenent of the pattern”.

It is concluded that the subject-matter of claim1 for
all designated contract states except PL and RO is

novel over the disclosure in docunent DL1.

Novelty - Caim1l for designated contract states PL and
RO

Caim1l filed for contract states Pl and RO
substantially corresponds to claim1l of the published
patent application. For claim1l of these contract
states docunent D1 does not formprior art. The other
docunents cited in the decision, D2 and D3, disclose
coordi nat e neasurenent machi nes (CMvs) which incl ude
the features common to this type of neasurenent devices,
i.e. articulated arns including joints; neasurenent
probes; electronic circuits; and read heads. However,
the CMVs disclosed in D2 and D3 do not include at |east
one sensor which neasures relative novenent in an
articulated armw th respect to at | east one read head
so as to inprove the neasurenent accuracy of this read
head.

Therefore the subject-matter of claiml for the

desi gnated contract states PL and RO is novel.

| nventive step

For the issue of inventive step the only docunents on
file to be considered are D2 and D3. It is observed
that, apart fromtheir citation as D2 and D3, in the

deci si on these docunents have not been addressed. In
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t he Communi cation of 26 July 2006, point 4.3, reference
was made to D2, stating that the neasuring armof this
CW enpl oyed encapsul ated encoders; and to D3 in which
CW devi ce the nmeasuring arm had di spl acenent sensors

for measuring deformations.

As discussed in point 3.2.1 supra, both docunents D2
and D3 disclose CvMs of the generic type as the CW of
the present patent application. Therefore either of

t hese docunents may be considered as the closest prior

art.

More in particular, docunent D2 discl oses a portable
CWM whi ch includes an optim zing or calibrating step to
account for any neasured inperfections in assenbly or
machi ni ng, see col. 10, .20 to 25 and, for instance,
claim11 of this docunment. The calibration is carried
out by using a calibration or testing jig 320, see
Figure 19 and the description of this Figure in

colum 10 of D2. By collecting a set of data at plural
predeterm ned positions a calibration file is produced.
A further optim zation may be carried out by using a
reference ball 192 (Figures 5, 14 and 15, and col. 11
first paragraph). Therefore, whereas in docunent D2 the
probl em of m salignnent of a CMM and the need to
calibrate the device is recognised, the solution of

i ncluding at | east one sensor which neasures relative
movenent in an articulated armwth respect to at |east
one read head so as to inprove the neasurenent accuracy
of this read head is not offered. Rather, as is

di scussed in the context of Figures 6 and 7 in col. 5,
. 10, the device includes a single transducer/encoder

80 on a nounting plate 82.
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3.3.4 Docunent D3 discloses a CM in which the probl em of
defl ection or deformation of a robot armunder load is
addressed by designing the systemwth a structural
system of interconnected structural nenbers having a
respective neasuring beam system suspended at their
inside (see Figure 2 and col. 5, 1.29 to 62). In this
device the deformations of the neasuring armare
measur ed, however, the device does not include at |east
one sensor which neasures relative novenent in an
articulated armw th respect to at | east one read head
so as to inprove the neasurenent accuracy of this read
head as defined in claiml for the designated contract
states PL and RO

3.3.5 Since neither D2 nor D3 teach or give a hint towards
the solution in this claim its subject-matter is not
obvi ous and neets the requirenents of Art. 52(1) and 56
EPC.

3.3.6 Caim1l for the other designated contract states is
even further restricted and, hence, equally defines

pat ent abl e subj ect-matter.

3.3.7 This simlarly applies to the further appended clai ns

whi ch are equally all owabl e.

C3072.D
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O der

For these reasons it Is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first
instance with the order to grant a patent on the basis

of the foll ow ng docunents:

C ai ns: for all designated contract states
except PL and RO clains 1 to 47 as
received with the letter of 12 February
2010;
for designated contract states PL and
RO claims 1 to 48 as received with the
letter of 12 February 2010;

Descri pti on: pages 6 to 11, 13, 17, 18, 20, 22 to 24,
26 to 28, 30 to 39 as published;
pages 1 to 3, 3a, 3b, 4 (deleted), 5,
12, 14 to 16, 19, 21, 25, 29 and 40 as

received with the letter of 12 February

2010;
Dr awi ngs: sheets 1/19 to 19/19 as published.
The Regi strar: The Chai r man:
M Ki ehl A. G Klein

C3072.D



BESCHVWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMIS OFFI CE

rnal distribution code:
] Publication in QJ

] To Chairnmen and Menbers
] To Chairnen

X] No distribution

BOARDS OF APPEAL OF CHAMBRES DE RECOURS
THE EUROCPEAN PATENT

DE L' OFFI CE EUROPEEN
DES BREVETS

Dat asheet for the decision
of 14 April 2010

Case Nunber:

Appl i cati on Nunber:

Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:

T 1025/07 - 3.4.02
04781128. 6

1654514

Q1B 5/00

EN

| nproved protabl e coordi nate neasurenent nachi ne

Appl i cant:
FARO TECHNOLOG ES | NC.

Opponent :

Headwor d:

Rel evant | egal provisions:
EPC R 140

Rel evant | egal provisions (EPC 1973):

Keywor d:

Deci sions cited:

Cat chwor d:

EPA Form 3030 06.03
C3321.B



Européaisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal

Office européen
des brevets

Chambres de recours

Case Nunber: T 1025/07 - 3.4.02

DECI SI ON

of the Technical Board of Appeal 3.4.02
of 14 April 2010 correcting errors in the decision

Appel I ant :

Represent ati ve:

Deci si on under appeal :

Conposi tion of the Board:

AL G Kein
A. Maasw nkel

Chai r man:
Menber s:

of 4 March 2010

FARO TECHNOLOA ES | NC.
125 Technol ogy Park

Lake Mary

Fl orida 32746-6204  (US)

Maur eau, Phili ppe

Cabi net GERMAI N & MAUREAU
12 Rue Boil eau

B.P. 6153

F-69466 Lyon Cedex 06 (FR)

Deci si on of the Exami ning Division of the

Eur opean Patent O fice posted 13 February 2007
refusi ng European application No. 04781128.6

pursuant to Article 97(1) EPC

C. Rennie-Snith

C3321.B



- 1- T 1025/ 07

Summary of Facts and Subm ssi ons

In application of Rule 140 EPC 2000 the decision of 4 March

2010 is corrected as foll ows:

In point V of the Summary of Facts and Subm ssions and in

point 2 of the Order the |ines

"Drawi ngs: sheets 1/19 to 19/19 as published.™

shoul d be corrected as:

"Drawi ngs: sheets 1/50 to 50/50 as published.".
The Regi strar: The Chai r man:
M Ki ehl A. G Klein

C3321.B





