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posi tion of a nechanical part, nore particularly a
free end of an elongate tool,-iincluding a frane,
stationary with respect to the nechanical part to be
checked, a base carrying a nechani cal support, the
base and the frane being nutually novable al ong a
| ongi tudi nal feed direction, an emtter for generating
a light beamalong a trajectory transversal with
respestrimridxe | ongi tudinal feed direction, and a
sensor, arranged along the trajectory of the |ight
beam the emtter and the sensor being coupled to the
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sensor being adapted fovEr@wreénfgparenal s i ndi cative
of the reception of the |ight beam a transducer
Yevi ce for checking the nutual position between the
base and the frane, and dephoieskiFigldi splay and
control unit, connected to the sensor and to the
transducer device for processing the signals of the |
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trapsdug@fht beam, the emitter and the sensor being coupled to

the mechanical support in mutually defined positions, the

sensor being adapted for providing signals indicative of
20 the reception of the light beam, a transducer device for
checking the mutual position between the base and the
frame, and a processing, display and control unit,
connected to the sensor and to the transducer device for
processing the signals of the sensor and for identifying
25 the mutual position between the base and the frame at the
interruption of the light beam.
The invention also relates to a method for checking an
elongate tool, that is substantially arranged along a
longitudinal direction and includes a free end, by means of
30 an apparatus including an emitter for generating a light
beam along a transversal trajectory and a sensor for
detecting the interruption of the 1light beam, a base,
movable along a longitudinal direction with respect to the
tool to be checked, that carries, by means of a coupling
35 mechanism, said emitter and said sensor, and a transducer
device for checking the mutual position between the base

and the tool to be checked, the method including a mutual



devi ce for checking the nmutual position between the

base and the tool to be checked, the nethod including
wa20mpuly eed di spl acenent al ong the | ongit udi PEi/EP2004/051513

direction between the novabl e base and the tool to be

checked for causing the approach of the |ight beam

towards the free end of the tool, and a detection of

the interruption of the light beamin the course of

thi s displacenent. Apparatuses for autonmatically

checking the position or the integrity of tools are

often utilized in machi ne tools of various types . For
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Background Art

20
Existing known systems for checking the integrity of
elongate tools, like drills or centers or boring bars,
stored in the machine storage magazine and substantially
arranged along parallel axial directions, include contact
25 detecting systems. More particularly, an embodiment

foresees the use of a mechanical feeler with a flat surface
that is abutted, by the action of a movable slide, against
the tool to be checked in the axial direction. Upon contact
occurring between feeler and tool, a signal is provided for
30 controlling the detection of the position of the slide,
enabling to check the length and thus the integrity of the
tool. The flat surface of the feeler - transversally
arranged with respect to the feed direction of the slide -
in general has a not negligible extension (for example, a
35 few tenths of millimeters), for assuring contact with the
end of the tool even in the case the latter 1s not

perfectly aligned along its associated axial direction.



in general has a not negligible extension (for

exanple, a fewtenths of mllinmeters) , for assuring
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latter is not perfectly aligned along its associ at ed

axial direction.This condition gs-rather frequent, in

consideration of the fact that each tool (nore

specifically, its associated tool holder) is coupled to

a seat of the storage nmagazine with a not too

accurate, slack coupling, conversely as to what occurs

when the tool is coupled to the spindle in the course
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by the 11ght beam at a specific position on the tool is
20 detected and notifies an anomalous condition of the tool.
Devices as those disclosed in patent No. US-A-3912925 are
not suitable for checking tools arranged in the tool
storage magazine, owing to the possible inclinations of the
tools with respect to the axis due, as previously, to the
25 inaccurate coupling between tool and associlated seat.
Japanese patent application No. JP-A-9/300178 and its
English abstract disclose the checking of a rotating
elongate tool coupled to the spindle of the machine tool,
in which the position of the end of the tool is checked by
30 detecting, by means of a linear sensor, the partial
interruption of a substantially plane beam or bundle of
light. The presence of the linear sensor enables to obtain
also information on other characteristics of the tool.
(diameter, length, type of tool), by processing signals
35 indicative of the quantity of intercepted light.
The embodiment according to the former Japanese patent

application is particularly expensive, especially in those



detecting, by neans of a |inear sensor, the parti al

interruption of a substantially plane beam or bundle
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obtain also informati on on other characteristics of

the tool (diameter, length, type of tool) , by

processing signals indicative of the quantity of

intercepted light. The enbodi nent according to the

former Japanese patent application is particularly

expensi ve, especially in thosecases when there is the

need to sinply check the integrity of the tool .
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These and other objects and advantages are achieved by an

apparatus according to claim 1 and a method according to

claim 11.

20 Brief Description of the Drawings

The dinvention is hereinafter described in detail with
reference to the enclosed sheets of drawings, given by way
of non limiting example only, wherein
25 figure 1 is a side view, in an extremely simplified
form and with some elements cross-sectioned, of a checking
apparatus according to a preferred embodiment of the
invention; and
figure 2 1is an enlarged cross-sectional view of the

30 apparatus of figure 1 along line II-II of figure 1.

Best Mode for Carrying Out the Invention

Figure 1 illustrates a checking apparatus 1 represented in
35 course of checking a mechanical part, in particular an
elongate tool 3 coupled to a storage magazine 2 of a



apparatus of figure 1 along line H- Il of figure 1
Best Mode for Carrying Qut the Invention Figure 1
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course of checking a nechanical part, in particular an
el ongate tool 3 coupled to a stgrage magazi ne 2 of
amachi ne tool, for exanple a machining center, per se
known and herein not illustrated. A common bed 4
supports the storage nagazine 2 and the apparatus 1
More specifically, a franme of the apparatus, shown in
sinplified formin figure 1 and identified by
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81gnals indicative of the position of base 6 on frame 5 to
20 a processing, display and contrel unit 12 that is also
electrically connected to the motor 8. The displacement
system can be implemented in a different way with respect
to the way shown in simplified form in figure 2: the mutual
position between the movable parts can be controlled by
25 means of an instrument of another type, for example a
rotative transducer (or an “encoder”), or it is possible to
use a step motor for motor 8 for generating controlled
displacements along the longitudinal direction X.
A casing 15 for the checking system 7 is coupled to base 6
30 in a way that has not been illustrated in the figures. In
figure 1 the <casing 15 is cross-sectioned along a
longitudinal plane in order to show some components of the
checking system 7 and more specifically:
- an emitter 20, i.e. a device for generating a light beam
35 21, specifically a laser beam, along a transversal

trajectory;



A casing 15 for the checking system?7 is coupled to
base 6 in a way that has not been illustrated in the

wo e@ane®13 I n figure 1 the casing 15 i s cross- BEDEPWNEOS1513
along a longitudinal plane in order to show sone
conponents of the checking systgm.7 and nore

specifically: an emtter 20, i.e. a device for
generating a |light beam 21, specifically a | aser beam
along a transversal trajectory;- a receiver 22, i.e. a

sensor, arranged along said trajectory, for detecting
the correct reception of the Iight beam 21 or the non-
r ecept konré&feiveght 20w ng.&0 tdhe dartserd, uphireangédt helong said

beam 21.; - a mechapical s ort_.25 which th .
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rotating way, to the mechanical support 25 and to an
20 eccentric area of the plate 29.
The emitter 20, the receiver 22 and the electric motor 26
are electrically connected to the processing, display and
control unit 12, as shown in simplified form in figure 1.
Rotations of the spindle 28 of the electric motor 26 cause,
25 through the transmission elements that include the plate 29
and the connecting rod 30, oscillation displacements of the
mechanical support 25 about the axis defined by the fulcra
24, and consequent oscillations of the light beam 22 about
the former axis. The dashed line in figure 2 represents the
30 positions taken by the mechanical support 25 and by the
laser beam 21 in the course of said oscillations. As shown
in figure 2, the oscillations of the beam 21 substantially
occur along the plane of said figure, i.e. along a plane
transversal reference surface, more particularly
35 perpendicular to the feed direction.
The oscillations of the beam 21 range within an angle that

is defined by various manufacturing parameters of the



and the connecting rod 30, oscillation displacenents

of the nechani cal support 25 about the axis defined by
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i ght beam 22 about the fornmer axis. The dashed line

in figure 2 represents the positions taken by the

mechani cal support 25 and by the | aser beam 21 in the

course of said oscillations. As shown in figure 2, the

oscillations of the beam 21 substantially occur al ong

the plane of said figure, i.e. along a plane

transversal reference surface, nore particularly
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receptlon of the beam 21 are transmitted from sensor 22 to

20  unit 12,
Whenever there occurs, in the course of the feed
displacement of base 6, that the free end of tool 3
intercepts the reference surface on which the beam 21
oscillates (more specifically the delimited area 33 of said
25 surface), by virtue of the high frequency of the
oscillations, the beam 21 undergoes at least a temporary
interruption, that is immediately detected by sensor 22. On
the basis of the signals arriving from sensor 22 and from
the linear transducer 9, 10, unit 12 identifies the
30 position of the slide 6 at the moment in time when the beam
21 is interrupted this position 1s indicative of the
position of the free end of the tool 3, and thus the length
of tool 3. On the basis of the detected position value and
on known wvalues identifying the nominal Ilength (or the
35 length detected in a previous check) of the tool 3, it is

possible to obtain information regarding the condition of



di spl acenent of base 6, that the free end of tool 3

intercepts the reference surface on which the beam 21
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said surface), by virtue of the high frequency of the

oscillations, the beam 21 undergoes at |east a

tenporary interruption, that is imediately detected

by sensor 22. On the basis of the signals arriving

fromsensor 22 and fromthe |inear transducer 9, 10,

unit 12 identifies the position of the slide 6 at the

nmonment in tinme when the beam 21 is interrupted this
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it CHRVE HPY-e 8N VETEBRY r Gt 1HFE MKt oFOB S ortdercontrol the
t hatmdtoracgonpl ishes fikst Lbeaakbppdysnestironed fteéed already

disp&éﬁ%ﬁ%ﬁ&&s %Ee&hed£§% aé%ﬁgn%gg EQe the base 6 along the
longitudinal direction X, at a certain speed Vi, that is
20 relatively high with respect to the oscillation frequency
of the mechanical support 25, then, as soon as the
interruption of the beam 21 is detected by sensor 22, motor
8 is stopped, controlled in order to generate an additional
mutual displacement, for slightly retracting the slide 6
25 until the beam 21 is again received by receiver 22, and
generate a second feed displacement of base 6 at speed Vg,
definitely slower than Vi (for example: V1=100 mm/sec, Vz=2
mm/sec). The position of the end of the tool 3 is detected
on the basis of signals provided by the sensor 22 that, in
30 the course of the second feed displacement, detect the
newly generated interruption of the beam 21. In this way,
the limited feed displacement speed V2 enables to detect
with the utmost accuracy the initial interference between
the free end of the tool 3 and the delimited area 33 of the
35 reference surface, i.e. the interruption of the beam 21 as
soon as the interference occurs, while the rapidity of the

checking operations is guaranteed by virtue of the higher



| ongi tudinal direction X, at a certain speed Vi, that
is relatively high with respect to the oscillation
wo e@querdey of the nechani cal support 25, then, PEFEB®O$051513

as the interruption of the beam 21 is detected by
sensor 22, notor 8 is stopped,-copntrolled in order to
generate an additional nutual displacenent, for
slightly retracting the slide 6 until the beam?21 is
agai n received by receiver 22, and generate a second
feed di spl acenent of base 6 at speed V2, definitely
slower than V (for exanple: Vi=I0O nm sec, V2=2
ml sepded Whhe Iposhbudd bé tdel el afhatthe heo@lir8hés retraction
dete basl] s..of _si [.s provi de th .
sens%iggjz&%%e{h,% |%§% hggcgﬁroggggf O?%et%eec%%gg? egg the signals
di sphaeErd  frpst sensphe2dewwy Herrsradthed Waverppphi e elapse
of the heapbdde tAmbhift¥BYa1fhe hioki€UnhiRedr of revolutions
fﬁsplgce%nent S e%ﬂ V% epabl es to detect with the

moSt S UG e Stfiriral interference between the
f r eeAendl oéridiel toEnt®dingnthéodebeas t tidatar eaf 33 ofhe feed at
the ggé@&e%emféﬁﬁ, diofp, 1he ddAterruphi Qﬂvagﬁ]atéaﬁﬁnt takes
beam 21 as Soon as the interference occurs, Ile the
r api BI35° ot t ReS¢ABRKI APCBPer BPT of2TRIGUEartbdtlyy position
virteoe ofe tdrel hifgheespeed ¥i k()je dllieﬁfm”dﬂl e er gabﬂgedf signals
that the .further retgacti.o [ acenment n be
L oopba Bic | refeskr 27 it SHERERETIIT FAR PRgpree of tne
sensBetoRctigm,i fthh cirdraniaywhapdma eeasnigsa off ghe beam 21
preset tdde-interval, a preset nunber of revol utions
of t notor 8, etc.). An alternative enbodinent .

For QEcED iR it PEFPERECF cEte ST ibas WF dfdenkbon can also
st opbe ausedr doti detdrcsphacehenproakes cphddeiat af the tool 3
0 S ( anpl e,V 0Skt] e .
?ndmﬁértﬁgﬁ?%o%géh%g chec a(Lerole)o;rj}pflhﬁleé]%z‘alés)i gf o?ggf(%ii}%r_fg c%leCklng
of tRECSRUETIS 2 (Mt WeredPr iAStRECEouPSECE? tRElvating the
retraettosy ©bhe iutsd abhsahen the mecepbveod ehdt hecdgamn at a

2L \BobEssi £ GRAGEn 2T ABRATALUE SECOHITD D 11Eecrupteo
condpPYi Bhc ofo9he3t bl bg checked. Then, without moving to base
20 6, emitter 20 can be activated and oscillations of support
25 started. In this case, lacking of interference between
beam 21 and tool 3 indicate the not proper condition of the
tool 3.
Many variants to the checking apparatus according to the
25 invention are possible, as regards, for example, the
arrangement of the emitter 20 and the receiver 22, that can
be exchanged with respect to what has been shown in the
figures, or the design of the fulcra 24.
Other embodiments of the invention foresee that mechanical
30 support 25, emitter 20 and receiver 22 have shape and
arrangement such +that the 1light beam 21 1lies along a
direction substantially parallel to bed 4. In this case,
the mechanical support 25 is coupled to base 6 in another
way - with fulcra 24 or a coupling mechanism of another
35 type - such that, for example, the angle defined by the
oscillations of the beam 21 be centered along an axis also

substantially parallel to bed 4. A different arrangement



(or other mechanical part) by neans of different

checki ng procedures or nethods. For instance, before
w@ewswaing the emtter 20, the base 6 can be POWEP20841051513

stopped at a position at which the |ight beam 21

shoul d be interrupted by the togeph 3 to be checked.

Then, without noving to base 6, emtter 20 can be

activated and oscillations of support 25 started. In

this case, |acking of interference between beam 21 and

tool 3 indicate the not proper condition of the tool 3

. Many variants to the checking apparatus according to
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& Fang
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t he emgdBdslefdined &y the ordiihbatborsitehstiba kffamid area 33

e C ntered alon .an axi also su?stantlal y,jpar a
ﬁ% bgh Y &K??é?bnt a??anggnen can orééetﬁ iongate ool

coupBing nechanlsn1for enabling rotations of the beam

21 (@Elﬁélﬁg%dt@%ﬁh% 'e'ﬂlb‘blalglmfehi%{ %ﬁse'él Oﬁﬁea use of 11ght
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direction s bst
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I nst ea ane, but I s does not have substantia
rel eVaiRe | @We@ftsattépﬁ?ﬁ@ehl ghlperf oFkihce gte  mutual
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extepsiof, of, it he area 33 tpat icﬁ 2R03! U1 ¥ELS “B?} means of
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displacements of the tool 3 with respect to the bed 4 and

20 that suitable instruments check the mutual position between
tool 3 and base 6.
The environment and the hereinbefore briefly illustrated
conditions (i.e. the checking of the tool 3 arranged in the
storage magazine 2, before being utilized in the machine
25 tool for performing machinings) obviously provide Just a
practical example of the invention.
In fact, apparatuses and methods according to the invention
can be utilized for performing checkings of tools mounted
in the spindle of machine tools in the course of the
30 machining or in other working conditions, or in
applications that are completely separate from the machine

tools for the checking of different mechanical parts.



3 . Oher alternative enbodi nents foresee the use of

i ght beans of other nature with respect to the | aser,
whedsan@idgous i nsof ar as characteristics as, POFEP2004/051513

exanpl e, the transversal dinensions are concerned.

O her enbodi nents foresee al sa fhat the nutua

di spl acenents between base 6 and tool 3, or other

nmechani cal part to be checked, occur by neans of

di spl acenents of the tool 3 with respect to the bed 4

and that suitable instrunments check the nutual

position between tool 3 and base 6. The environnment

and theineer ei nbefore briefly illustrated conditions

(i.e. the checking of the tool 3 arranged in the

storage magazine 2, before being utilized in the

machi ne tkﬂﬂanpmfaﬁéﬁfépﬁ1ﬁ@e¢k&ﬂﬁ|ﬂhﬁg§PSvapequya mechanical

pr OVpQﬁ}t ) Udr p@&%gbuqaklﬁx%nﬁ& Qafndci ke FBV?EBhQQte%bol (3),
ods accorai ng (0] e

fﬁ ggﬁgratuses and met
velRFHi d%h be utilized for performing checkings of
tools HDdhE@@|05nlustﬂﬁﬂﬁﬂaﬁmﬂWMﬁMﬂnaapdumﬂbp|th¢ruwchanical

course of .t hg pRCHLL or i n other worKking

condi tions, or in applications that are conplete“%
sepal afe PPESM (Bhe CRACHIAE BoBPShEBECTheSWPRAKE nfRR)f, the base
di f f er g@b rm@aﬂm@alfraaétqﬂ%é\zﬁgl mu e BPPamnateslé Ohlong a

fockl i Ronl L P plo g JRshangel parl, more
i ncl udieng ematteawéZQB)fOJSt%ﬂamé;ﬂygmﬁt highspeeamt 2iherlong a
WEChathQFeE@H:yt 0rb8s ¢heskedyitia P@s%?ec(@)t&aﬂﬁé“ Dn&itudinal
mechani_ca ort. (25), the base franme
(5) beifig? Cltfroﬁo e 51 ny & P%ﬁﬁ. {38 nalpggged alons
dlrecttbﬂ tXpjechorenpft ehe ( 20yhf dpegené2Bl i ngha d¢migitter (20)
]it%ga:nhé %)gng%ﬁgsén%@l e YpLiAGSVRLSaedM £ 188PEfLchanical
support (25) 4in mutually defined positions, the sensor
(22) being adapted for providing signals indicative of
the reception of the light beam (21),
¢ a transducer device (9,10) for <checking the mutual
20 position between the base (6) and the frame (5), and
¢ a processing, display and control unit (12), connected
to the sensor (22) and to the transducer device (9,10)
for processing saild signals of the sensor (22) and for
identifying the mutual position between the base (6) and
25 the frame (5) at the interruption of the 1light beam
(21),
characterized in that the apparatus includes a coupling
mechanism (24) between the mechanical support (25) and the
base (6) adapted for enabling oscillations of the light
30 beam (21) with respect to the base (6) substantially along
a transversal reference surface,
the apparatus further including an activation device (26)
and transmission elements (29,30) adapted for controlling
said oscillations of the light beam (21) with respect to
35 the base (6).



feed direction (X), and a sensor (22), arranged al ong

the trajectory of the light beam (21), the emtter
W@ 2@5/0arB t he sensor (22) being coupled to thePCI/EP2004/051513

mechani cal support (25) in nutually defined positions,

t he sensor (22) being adapted_f¢s providing signals

i ndicative of the reception of the light beam (21), a

transducer device (9,10) for checking the nutua

position between the base (6) and the frame (5), and

a processing, display and control unit (12), connected

to the sensor (22) and to the transducer device (9, 10)

_fgr »r ?CEISh%i nﬁpﬁék&‘tﬁ% grﬁiiéoxfﬁirighet&en&méti]lﬁZ?, arwha;;win the

identifvi.ng the tual pesjtiaon pbetween _the_ base. (6

and ST P R % | CER L B TR PR i) erements
beam{2DB0) cérmlect evsFiedlatiansatof hehappaghtudeam (21) in a
| ncl ydesnia COURELNY3 IR CHAN S (RBerRatwesnriiee .
nmechani cal support (25) and the base (6) adapted for
@nabling oscillations of the |ight beam (21) with
respect tthet happasetdd) sedrstdntg aktby ahengofi the preceding
[ranshelaal LELELENCRrDU (806, IDGAPPRLEL UQIMINEh () 1o
i ncluding ‘an activation devite and transm ssion
el engfhstaidaddy noapeed $wr2% o télel rr§esanee surface.

oscillations of the |light beam (21) with respect to

the pase (6).2 . The apparatus according to ¢laim1, .
Wherbi n (HE ¢ SRR AL ocka e Coa cantheof LAS Mpreceding
t r anshd gsd ,onwkéeabnt saf 29, 30jemanals esvstit¢e atlisonsulpftantially
t he éiégg.bean1(21) in adelimted area (33) of said

ref erence surface. 3 . The apparatus according to one

of the preceding clainms, wherein the |ongitudinal feed

di r e&t i oITheX) abpasaibss ande@b ddimer pendioorl aoft otiidie preceding

ol e%f&%s Su{rdfx@a?eei 4said h%oﬁpﬂ%et U %ﬁgéﬂi N9 HA488€ £ulcrum
of the pre’ce I Ng crfalrrs, wher el n~sal &re erence
sur férelgas (At &vtiPdPry tpl e mechanical support (25) and to

the base (6).

6. The apparatus according to claim 5, wherein said

20 fulcrum devices (24) define an axis of oscillation that is
substantially parallel with respect to the longitudinal
feed direction (X).

7. The apparatus according to «claim 6, wherein the

25 fulcrum devices (24) are coupled to the mechanical support
(25) in such a way that said axis of oscillation is
substantially perpendicular to and substantially coplanar
with the trajectory of the light beam (21).

30 8. The apparatus according to claim 7, wherein the
activation device includes a motor (26) with a spindle (28)
with an axis of rotation that is substantially parallel
with respect to the longitudinal feed direction (X), said
transmisgssion elements include a connecting rod (30) coupled

35 at one end to the mechanical support (25) and at the other
end to the spindle (28) of the motor (26), in an eccentric

position with respect to the axis of rotation.



5 . The apparatus according to one of the preceding
cl ai s, wherein said coupling nmechani smincl udes
wo eiosourndlevi ces (24) coupled to the nechani cabCHEPIO4/051513

(25) and to the base (6). 6. The apparatus according

to claim5, wherein said ful cruqardevi ces (24) define

an axis of oscillation that is substantially parall el

with respect to the longitudinal feed direction (X). 7
The apparatus according to claim®6, wherein the

ful crum devices (24) are coupled to the nmechani cal

support (25) in such a way that said axis of

oscillation is substantially perpendicular to and

subs anti Lh.the traj ector of. t
light” bea@nll% J.a)cp% é%%'?he a%%gcri%ﬁ’%s ACCOT c%nﬁftotegiaal Rfeceding
1, wate&ney t hehergivatihen ddehse bremudd@lh nbeer {2é)sversal

W t haamsps s £ (R8) do hBrasxaxks Pfmfotation that is
substantially parallel with respect to the

['ongi tudi nal feed direction (X), said transm ssion
el enbbt s Thel lﬂj:@aerad:uaneati:ngdimgi (30) cwweuplogd aheonpreceding

end tp,ihe = ggﬁﬁﬁﬁ_ %.SEEQH bééé)gﬁn %% tﬁgsgkhgéam

end to t he not
eccentric position W|th respect to the axi s of

rotation.®. mértueoaapaafat:uécme@r thglbag@aé ebolhgq3), that is

ecg ' clal wher ej nt ht , beam (21) _has, .
Y SoSh G ATy SRS (I A 18 S Bpection 0
The appardacdsdascor difﬁget@ndne f tkenpr ecedang apparatus (1)

cl ai gBe1 el |dhtéﬁiﬂﬂthRZQ?a@bQZ%Enb§a@1ﬁ@3§rlP beam (21)
11. met ho for cec:lg aneon ate tool
d

3 at
i s stbRantd a8V PARGed HGGT Y ongP e udt né%ensor (22)  for
di redetoncing e imcdwdgs ianf roegfe téred,ldgh tmesasn 0f219n a base
a us hacl u e fo rat i .
1230|p| gﬁ% bg%}ﬁ)a 39 )‘[jdrﬂgg gﬂtezr ginés L;C%L(P%arlaj %c]fg%ﬁoglndqg) with
sensb?SREY F%r t &t et@lol ng{Phet ¢ n?@r CHECKEA: ofthgfe carries, by
| i ghtedeam{ 2d) coapbase h&thanimb{®)gl ogid enitter (20) and

longééygirggnggrreQEﬁPP (ggd\Mathtransducer device (9,10) for
checking the mutual position between the base (6) and the
20 tool (3) to be checked, the method including
a mutual feed displacement along the longitudinal direction
(X) between the movable base (6) and the tool (3) to be
checked for causing the approach of the light beam (21)
towards the free end of the tool (3), and
25 a detection of the interruption of the light beam (21) in
the course of this displacement,
the method is characterized in that the oscillations of the
light beam (21) with respect to the base (6) occur
substantially along a transversal reference surface and
30 concurrently with the mutual feed displacement, the
oscillations being enabled by the coupling mechanism (24)

and being controlled by an activation device (26).

12. The method according to c¢laim 11, wherein said
35 oscillations of the light beam (21) have preset frequency,
said preset frequency and the speed of the mutual feed

displacement along the longitudinal direction (X) between



respect to the tool (3) to be checked, that carries,
by nmeans of a coupling nmechanism (24), said emtter
W@ 2@p/0mmeB3 sai d sensor (22), and a transducer dRVI/ER2004/051513
(9,10) for checking the nutual position between the
base (6) and the tool (3) to beijghecked, the nethod
i ncluding a nmnutual feed di splacenent al ong the
| ongi tudi nal direction (X) between the novabl e base
(6) and the tool (3) to be checked for causing the
approach of the |ight beam (21) towards the free end
of the tool (3), and a detection of the interruption
of tthﬁaIm@\lfhtbhfamie?lxsjnahheth@urtsmlof(?.)hia;re such that the

d'SphfgﬁﬁﬁﬂHjl the %gghpe wgggrggée%ké eha %?a%hgh%ool (3)

osciTHations eam ( respect
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r ef ef @NGaPHILAC 8 Faffe CONGI Nl Y(2wit.h the mut ual
f eed di spl acenent, the OSC|IIat|ons belng enabl ed by

e coupling mechanism (24) and being controlled by an
activat i dhedensithed( 26Ford2ng The obdhodlaccoraieig tapid preset

C|&Iﬂ%&%l Wgﬁlgl Rosaidsoscidd atd gps of the light beam
e pre

(21) set requency, sal d preset frequency and

the speed of the nutual feed displacenent along the

| 03914 udima mﬂﬂm imdrﬁ)lnlgetﬂmeecm&eomvaéal elbase (6) to 13,
nd the t.qol Are.su at ..t i ti :

?%ter?erencet %tme ﬁ1%ﬁ§ %gec%ﬁgao 19 @% u%ﬁEFntlally

sai deerrasligndalr itef ehenteassidred é§ﬁ§é§n?ﬁesur ace.
interruption of the light bean1(21) 13. The net hod

accordin 0o claim12, wherein s eset equenc

is nL? g§§3tﬂﬁﬁhf§ HZCC21 e ﬁ%thgg %Ecoi i ng" é%ln said
one @dcilmauﬂqmsnsotmuto d3outher eilmpnigidudongl t ugkhal that is
i) regﬁﬁsqﬂ:trfe&)a flézr gn%teﬂaaaaiw esr@ﬁ@dw%@étm td¥e the light

transvers ce surface
accoPhg(dld @nd repianghefeith iai d oscillations occur
about a longitudinal axis that is substantially

perpfgdlg%elhéék Juﬁéé§y&¥%§”@6(gnér%Elkﬂgtclaims 11 to 15,
further including

20 an additional mutual displacement along the Ilongitudinal
direction (X) between the movable base (6) and the tool (3)
to be checked opposite with respect to said mutual feed
displacement, in order to cause the displacement of the
light beam (21) away from the tool (3),

25 a second feed displacement at the end of said additional
displacement, said oscillations of the light beam (21) with
respect to the base (6) also occurring in the course of
said second feed displacement, and
a second detection of the interruption of the light beam

30 (21) during this second feed displacement,
wherein said second feed displacement has a slower speed
(Vo) with respect to the speed (Vi) of said mutual feed

displacement.

35 17. The method according to one of the claims from 11 to
15, further including

an additional mutual displacement along the longitudinal



beam (21) and coplanar with it. 16. The nethod
according to one of the clains 11 to 15, further
WO p@bodionyy an addi ti onal nutual displacenent aPCIEP100€051513
| ongi tudi nal direction (X) between the novabl e base
(6) and the tool (3) to be checksed- opposite with
respect to said nutual feed displacenent, in order to
cause the displacenent of the |light beam (21) away
fromthe tool (3), a second feed displacenent at the
end of said additional displacenment, said oscillations
of the |ight beam (21) with respect to the base (6)
al sajigeEtibhngX) Nbé bre €O Ufise nefvadakedbaecold) faedl the tool (3)
di spl acenen ction f t.he
S Ut oRe SR n BPB PSR b Ua T ZO Rt ¢ Arbd sBEbHaL Feed
feeddxjﬂEslr@IC@m@mtnt imherdsn sai (silaslé@or?dlefe tsplacement of the
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the eed Vj). of sald ual feed displ ace
ekt W ot £ 62Bhenbet {RESRTCE rEST Fom isgo (6) also

15 dauuﬂnmmq nclrudi vige ancadds¢ | onél matidal additional mutual
di sp on he | ongi tudi nal di rection (X)
bet &ﬂrc?i%ﬁ'@neﬁltéb?e&base (6) and the tool (3) to be
checkerdHpdsined wictRckéspeef Foesardsnf uaf frrginterruption
di S%:‘aCQﬂﬁ%m 1ight orgieim t q2eauseut hey disspldaceaentiofal mutual
# HF bean1(21) away fromthe tool (3), said

Bsci ﬁ I%SFE°8F 't he |ight beam (21) with respect to
t he vﬁaesreen(r)e)sacéoa@@tmmarﬂg nptydle dospbecefensaias a slower
addi $hanal (wyt upledi splacanery  caadsgBe@ddivt) oBal said mutual
detection of the ceasing of the interruption of the

| i ghtt® %%éﬁ1€%ffeHﬁPan sai d additional nutua

di spl acenent, wherein said additional nutual

di spl acenent has a sl ower speed (V2) with respect to
the speed (Vi) of said nmutual feed displacenent.



