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Description
TECHNICAL FIELD

[0001] The present invention relates to a method and
an apparatus of measuring a length of a band-shaped
member with a two-dimensional laser displacement sen-
sor.

RELATED ART

[0002] As a conventional method and apparatus of
measuring a length of a band-shaped member, those as
described in Japanese Patent Application Laid-Open
No0.2003-28630 is known, for example.

[0003] Accordingto Japanese Patent Application Laid-
Open No0.2003-28630, a continuous band-shapedrubber
member is cut into band-shaped rubber members of a
constant length as it is carried by a conveyor while a gap
provided between the continuous band-shaped rubber
member and the band-shapedrubber memberof the con-
stant length is repeatedly detected by one laser sensor
provided above the conveyor. The length of the band-
shaped rubber member of a constant length is measured
by calculating a distance between the gaps with control
means based on these detection results.

Attention is drawn to the disclosures of US5903354,
JP4198804, US5815273 and US6603563.

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0004] However,according to such conventional meth-
od and apparatus of measuring the length of the band-
shaped member, the gap is detected by applying one ray
of light from the laser sensor to the band-shaped mem-
ber, sothatthe length ofthe band-shaped rubber member
of a constant length can be measured at only one spec-
ified width-direction position (one point). As aresult, there
is a problem that it is impossible to detect a change in
the length of the band-shaped rubber member of a con-
stant length when the band-shaped rubber member of a
constant length contracts partially after cutting from the
band-shaped rubber member or deforms partially while
moving between conveyors.

[0005] The objectofthe invention is to provide a meth-
od and an apparatus of measuring a length of a band-
shaped member which can measure the length of the
band-shaped member in all the positions in a specified
width-direction region with a simple construction.

MEANS FOR SOLVING PROBLEM

[0006] The objectis achieved by a method of measur-
ing a length of a band-shaped member, according to
claim 1.

[0007] Moreover, the objectis achieved by an appara-
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tus of measuring a length of a band-shaped member ac-
cording to claim 5.

EFFECT OF THE INVENTION

[0008] According to the invention, a two-dimensional
laser displacement sensor emitting laser beams inclined
at a certain angle with respect to a longitudinal direction
of the band shaped member and the band-shaped mem-
ber move relative to each other in the longitudinal direc-
tion of the band-shaped member, each position of a start-
ing end and a terminating end of the band-shaped mem-
ber crossing the laser beams is detected repeatedly by
the two-dimensional laser displacement sensor each
time a relative moving distance between the two-dimen-
sional laser displacement sensor and the band-shaped
member reaches a certain value, a position information
of the starting end and the terminating end of the band-
shaped member at each width-direction position is ob-
tained from a detection result thereof, and the length of
the band-shaped member at each width-direction posi-
tion is obtained based on the position information of the
starting end and the terminating end at each width-direc-
tion position. Thereby, it is possible to obtain the length
of the band-shaped member at any width-direction posi-
tion in the width-direction region crossing the laser beam.
Moreover, this effect is achieved by a simple construction
where the two-dimensional laser displacement sensor is
provided instead of the conventional laser sensor for
measuring a length.

[0009] Furthermore, by constructing as described in
claim 1, it is possible to obtain a lapping amount at each
width-direction position of a junction, formed by applying
the band-shaped member on a circumference of a build-
ing drum easily and reliably with a simple construction.
Furthermore, by constructing as described in claim 2, a
timing when detecting the starting end and the terminat-
ing end of the band-shaped member by the two-dimen-
sional laser displacement sensor (each time the moving
distance reaches a constant value) can be highly accu-
rate with a simple construction.

[0010] Furthermore, by constructing as described in
claim 3, it is possible to prevent an error caused by an
arcdeformation of the band-shaped member from occur-
ring. Furthermore, by constructing as described in claim
4,itis possible to obtain the position information between
the detection results easily and reliably.

BRIEF DESCRIPTION OF THE DRAWING
[0011]

Fig. 1 is a schematic side view when detecting a
starting end of a band-shaped member showing a
first embodiment of the present invention.

Fig. 2 is a view on arrow of |-l shown in Fig. 1.

Fig. 3 is a plane view showing a obtained position
information of a starting end and a terminating end.



3 EP 1 788 346 B1 4

Fig. 4 is a schematic side view when detecting a
terminating end of a band-shaped member.

Fig. 5 is a view on arrow of |I-Il shown in Fig. 4.
Fig. 6 is a schematic side view when detecting a
starting end of a band-shaped member showing a
second embodiment, which is not part of the present
invention.

Fig. 7 is a view on arrow of llI-lIl shown in Fig. 6.

BEST MODE FOR CARRING OUT THE INVENTION

[0012] The detailed description of the invention is de-
scribed with reference to accompanying drawings.
[0013] Figs 1 to 5 show a first embodiment of the
present invention. In Figs. 1 and 2, numeral number 11
indicates a horizontal main axis of a tire building machine
12. The main axis 11 is rotationally driven at a constant
speed by a drive motor (not shown in the figure) as re-
quired. Numeral number 13 indicates a cylinder-shaped
building drum which is connected to an end part of the
main axis 11 and can expand and shrinkin the diametrical
direction. Behind the building drum 13, a horizontal con-
veyor 14 extending in back and forth direction is provided.
Numeral number 15 indicates a band-shaped member
of a constant length. The band-shaped member 15 is
placed on the conveyor 14 and consists of a tire compo-
nent member such as a carcass ply or the like extending
parallel along the conveyor 14. The band-shaped mem-
ber 15 is conveyed toward the building drum 13(i.e. for-
ward) as the conveyor 14 runs.

[0014] The band-shaped member 15 is conveyed to
the top of the building drum 13 by the conveyor 14 running
at the same speed as the circumferential speed of the
building drum 13 when the building drum 13 as well as
the main axis 11 is rotated by the drive motor, for exam-
ple, in counterclockwise direction in Fig. 1. The band-
shaped member 15 is pressed onto the building drum 13
by a pressing roller 16 and applied on the circumference
of the building drum 13 in sequence. In this manner, the
band-shaped member 15is applied onthe circumference
ofthe building drum 13, so that the band-shaped member
15 moves in the longitudinal direction thereof with it being
bent into arc shape as the building drum 13 rotates.
[0015] Numeral numbers 18 and 19 indicate a plurality
of two-dimensional laser displacement sensors, two sen-
sors herein (e.g. sunx’s BL-DI), which are provided in
front of the building drum 13 within the horizontal surface
including the rotation axis of the building drum 13. These
two-dimensional laser displacement sensors 18, 19 are
disposed at the same distance forward from the building
drum 13 as well as they are disposed at a constant dis-
tance in the direction of the rotation axis of the building
drum 13. As aresult, the band-shaped member 15 moves
in the longitudinal direction thereof with respect to the
two-dimensional laser displacement sensors 18, 19 as
the building drum 13 on which the band-shaped member
15 is applied. The main axis 11 and the building drum 13
form a relative displacing means 20 as a whole in which

10

15

20

25

30

35

40

45

50

55

the two-dimensional laser displacement sensors 18, 19
and the band-shaped member 15 move relative to each
other in the longitudinal direction of the band-shaped
member 15.

[0016] The two-dimensional laser displacement sen-
sors 18, 19 as described above emit curtain-like (plane-
like) laser beam, which extends not like a straight line
but like a sector, so that the laser beams 22, 23 form
lighting lines on a surface of a target (or a curved line,
which is substantially arc, on the arc-like surface such
as the surface of the band-shaped member 15 applied
on the circumference of the building drum 13).

[0017] Ifthe stepped part, in thisembodiment, the start-
ing end 15a or the terminating end 15b, is at a position
crossing laserbeams 22, 23, in particular the above-men-
tion lighting line, the two-dimensional laser displacement
sensors 18, 19 detect the positions of the starting end
15a and the terminating end 15b (the position coordinate
on the lighting line) based on a reflected light from these
starting end 15a and terminating end 15b. In this manner,
the two-dimensional laser displacement sensors 18, 19
can detect the position of the stepped part when the
stepped part comes in the region of the laser beams 22,
23 (the region of the above-mentioned lighting line).
[0018] In addition, each two-dimensional laser dis-
placementsensor 18, 19 is arranged such thateach laser
beam 22, 23 is inclined for a specified angle A with re-
spect to the longitudinal direction of the band-shaped
member 15 applied to the building drum 13 (the circum-
ference direction of the building drum 13). As a result,
each two-dimensional laserdisplacement sensor can de-
tect the position of the above-mentioned stepped part
(starting end 15a and terminating end 15b) in a wide
range in the width direction of the band-shaped member
15.

[0019] Inthisembodiment, each two-dimensionallaser
displacement sensor 18, 19 is arranged such that the
lighting line from the laser beam 22 of the two-dimen-
sional laser displacement sensor 18 on one side covers
a half of the band-shaped member 15 and the lighting
line from the laser beam 23 of the two-dimensional laser
displacement sensor 19 on the other side covers the oth-
er half of the band-shaped member 15. As a result, the
band-shaped member 15 can cross the lighting line in all
range of the width direction, so that the starting end 15a
and the terminating end 15b can be detected at all the
points in the width direction.

[0020] Numeral number 26 indicates an encoder,
which is connected to the building drum 13 through the
main axis 11. The encoder 26 detects the rotation of the
building drum 13 while outputting a pulse signal as a syn-
chronous signal to a control means 27 each time the mov-
ing distance of the circumference of the building drum13
reaches a specified value when the building drum 13 ro-
tates at a specified angle. The control means 27 samples
the detection result of the two-dimensional laser dis-
placement sensors 18, 19 each time the pulse signal is
input from the encoder 26, in particular when the pulse
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signalinputrises, stores the detectionresults and obtains
the position information of the starting end 15a and the
terminating end 15b at each width-direction position
based on this stored detection results.

[0021] In this manner, the encoder 26 is arranged on
the building drum 13 such that the position of the starting
end 15a and the terminating end 15b respectively of the
band-shaped member is detected repeatedly each time
the relative moving distance between the two-dimension-
al laser displacement sensors 18, 19 and the band-
shaped member 15 reaches a specified value by sam-
pling the detection result of the two-dimensional laser
displacement sensors 18, 19 each time the pulse signal
is input from the encoder 26. As a result, it is possible to
make a timing highly accurate with a simple construction
to detect the starting end 15a and the terminating end
15b of the band-shaped member 15 by the two-dimen-
sional laser displacement sensors 18, 19 (each time the
displacing distance reaches a constant value).

[0022] The above-mentioned position information of
the starting end 15a at each width-direction position is
obtained as following. As shown in Fig. 2, when the start-
ing end 15a of the band-shaped member applied on the
building drum 13 reaches to the rotation point K1 by the
rotation of the building drum 13 just after the application
on building drum 13, the pulse signal from the encoder
26 is input to the control means 27, and thereby the con-
trol means 27 samples the detection result from the 2-
dimension laserdisplacement sensors 18, 19, and stores
this detection result.

[0023] In particular, at this time, the starting end 15a
crosses the other side end of the laser beams 22, 23 so
that the two-dimensional laser displacement sensors 18,
19 detect the positions P1, Q1 of these crossing points
(for example a value on X-Y coordinate). In this manner,
these detected position P1, Q1 of the starting end 15a is
stored by the control means 27 as the detection result.
[0024] Thereafter, the circumference of the building
drum 13 moves for a specified distance L by rotating the
building drum 13 so thatthe positions P2, Q2 atthe cross-
ing points between the starting end 15a and the laser
beams 22, 23 are detected and stored by the control
means 27 in the same way as above when the starting
end 15a reaches the rotation position K2. Thereafter,
each time the circumference of the building drum 13
moves for the specified distance L and the starting end
15a reaches the rotation position K3 ~ K7, the positions
P3, Q3 ~ P7, Q7 atthe crossing points between the start-
ing point 15a and the laser beams 22, 23 are repeatedly
detected and stored by the control means 27 in the same
way as above. In this manner, the detection results of
detecting repeatedly the position of the starting end 15a
of the band-shaped member crossing the laser beams
22, 23 each time the relative displacing distance of the
two-dimensional laser displacement sensors 18, 19
reaches a constant value is input to the control means
27 and the detection results are stored.

[0025] The values of said positions P2, Q2 ~ P7, Q7
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shift such that these values are larger than that of the
rotation position K1 by 1-6 times of the specified distance
L with respect to the longitudinal direction of the band-
shaped member 15. In order to eliminate these shifts,
these values are compensated such that values of these
positions P2, Q2 ~ P7, Q7 locate on the rotation position
K1. Moreover, because the starting end 15a is detected
on the circumference of the building drum 13 by the two-
dimensional laser displacement sensors 18, 19, the con-
trol means 27 converts the positions P1, Q1 ~ P7, Q7 to
the positions on the plane. This can prevents the occur-
rence of the error by the arc deformation of the band-
shaped member 15. Fig. 3 shows these positions P1, Q1
~P7,Q7 of the starting end 15a by the 13 points (position
P1 and Q7 are the same point). These positions P1, Q1
~ P7, Q7 cover the whole width of the starting end 15a.
[0026] Subsequently, the control means 27 obtains the
position information between said detection results (po-
sitions P1, Q1 ~ P7, Q7) based on the plural detection
results, in this embodiment 13 points of detection results
(values of positions P1, Q1 ~ P7, Q7) with the use the
least-squares method to obtain the position information
of the starting end 15a of the band-shaped member 15
at each width-direction position. The result is shown as
a curved line connecting the positions P1, Q1 ~ P7, Q7.
This can make it possible to obtain easily and accurately
the position information between detection results with
the use of an approximate interpolation. For example,
even if the specified distance L (sampling period) is 5
mm, it is possible to obtain the position information be-
tween the position P1, Q1 ~ P7, Q7 within the accuracy
of 0.3mm.

[0027] As the building drum 13 further rotates, the
band-shaped member, which is substantially the same
length to a circumference length of the building drum 13,
is applied on the whole circumference of the building
drum 13 so that the starting end 15a and terminating end
15b of the band-shaped member 15 form a junction 31
(seeFig.4).Inthejunction 31, thereis an under-lap where
a specified gap is formed between the starting end 15a
andtheterminating end 15b, a zero-lap where the starting
end 15a and the terminating end 15b meets, or overlap
where the starting end 15a and the terminating end 15b
make the overlapping portion.

[0028] Subsequently, as the building drum 13 further
rotates, the terminating end 15b of the band-shaped
member just after the applying crosses the laser beams
22, 23 from the two-dimensional laser displacement sen-
sors 18, 19 as shown in Figs. 4, 5. The control means 27
samples and stores the detection results of the terminat-
ing end 15b (positions R1, S1 ~ R7, §7) from the two-
dimensional laserdisplacementsensors 18, 19 eachtime
the starting end 15a reaches the rotation positions M1 ~
M7 by moving the circumference of the building drum 13
for a specified distance L. Then, based on these stored
detection results, the position information at each width-
direction position of the terminating end 15b is obtained
in the same way as above.
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[0029] Subsequently, as shown in Fig.3, the control
means 27 obtains the length F of the band-shaped mem-
ber at each width-direction position, based on the position
information of the starting end 15a and the terminating
end 15b at each width-direction position, i.e. by subtract-
ing value of the position information of the starting end
15a from that of the terminating end 15b at many width-
direction positions. The laser beams 22, 23 emitted from
the two-dimensional laser displacement sensors 18, 19
are inclined at the specified angle A with respect to the
longitudinal direction of the band-shaped member 15 as
described above, so that it is possible to obtain the length
F at each width-direction position in a width-direction re-
gion crossing the laserbeams 22, 23, in this embodiment,
in a whole width of the band-shaped member 15 with
high accuracy. Moreover, in this case, said effect is
achieved with a simple construction where the two-di-
mensional laser displacement sensors 18, 19 are provid-
ed instead of a conventional laser sensor for measuring
a length.

[0030] Inthis manner, the length F of the band-shaped
member 15 is obtained. Then, the control means 27 ob-
tains a lapping amount Y at each width-direction position
of the junction 31 of the band-shaped member applied
on the building drum in accordance with the difference
between the length F of the band-shaped member 15 at
each width-direction position and a circumference length
of the building drum 13 which is measured in advance.
The lapping amount Y is under, zero, or over lapping
amount as above. When the lapping amount Y exceeds
an acceptable value, the control means 27 outputs a sig-
nal to the warming means not shown in the figure.
[0031] Itis also possible to obtain the lapping amount
Y, based on a picture signal acquired by monitoring the
junction 31 with a monitoring TV camera as described in
Japanese Patent Application Laid-Open No. 1997-5,2486,
however, this makes the devices complex and expen-
sive, and moreover this has a disadvantage that the ac-
curacy of measuring the lapping amount Y decreases in
case of overlapping because the staring end 15a is hid-
den by the terminating end 15b. On the other hand, by
obtaining the lapping amount Y in accordance with the
difference between the length F of the band-shaped
member 15 at each width-direction position and a cir-
cumference length of the building drum 13 as described
above, it is possible to obtain easily and certainly the
lapping amount Y of the junction 31 formed by applying
the band-shaped member 15 on the circumference of the
building drum 13 at each width-direction position with a
simple construction.

[0032] Figs. 6 and 7 show the second embodiment,
which is not part of the present invention. In this embod-
iment, a band-shaped member 15 is carried in the longi-
tudinal direction thereof by a belt conveyor 35 extending
horizontally in a straight line while two two-dimensional
laser displacement sensors 18, 19 are provided just
above the belt conveyor 35 and are located apart in the
width direction of the band-shaped member 15 with their
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laser beams 22, 23 inclined at a specified angle A with
respect to the longitudinal direction of the band-shaped
member 15.

[0033] In this case, the band-shaped member 15
moves relative to the two-dimensional sensors 18, 19 as
the belt conveyor 35 runs. While the band-shaped mem-
ber 15 moves, the starting end 15a and the terminating
end 15b are detected repeatedly by the two-dimensional
laser displacement sensors 18, 19. Subsequently, the
position information of the starting end 15a and the ter-
minating end 15b at each width-direction position is cal-
culated from these detection results and a length F of the
band-shaped member 15 is obtained at each width-di-
rection position based on this position information of the
starting end 15a and the terminating end 15b at each
width-direction position. Thus, the length F of the band-
shaped member 15 is also easily obtained when it is car-
ried on the plane belt conveyor 35.

[0034] Inaddition, in this embodiment, though two two-
dimensional laser displacement sensors 18, 19 are pro-
vided, the number of the sensor provided is not limited
and can be changed to suit for a range of the width-di-
rection of the band-shaped member to measure the
length thereof. Moreover, in this embodiment, though the
two two-dimensional laser displacement sensors 18, 19
are fixed while the band-shaped member 15 moves rel-
ative to the two-dimensional laser displacement sensors
18, 19 by the relative moving means 20, the band-shaped
member 15 can be fixed while the two-dimensional laser
displacement sensors 18, 19 moves relative to the band-
shaped member 15 by the relative displacing means 20.

INDUSTRIAL APPLICABILITY

[0035] The invention can be applied to an industrial
field where a length of a band-shaped member is meas-
ured.

Claims

1. A method of measuring alength (F) ofaband-shaped
member (15) comprising steps of: moving two-di-
mensional laser displacement sensors (18, 19),
emitting plane-like laser beams (22, 23) inclined at
an angle with respect to a longitudinal direction of
the band-shaped member (15), and the band-
shaped member (15) relative to each other in the
longitudinal direction of the band-shaped member
(15), detecting repeatedly a position of a starting end
(15a) and a terminating end (15b) of the band-
shaped member (15) crossing the laser beams (22,
23) by said two-dimensional laser displacement sen-
sors (18, 19) each time a relative moving distance
between the two-dimensional laser displacement
sensors (18, 19) and the band-shaped member (15)
reaches a certain value, and obtaining a position in-
formation of the starting end (15a) and the terminat-
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ing end (15b) of the band-shaped member (15) at
each width-direction position of the band-shaped
member (15) from a detection result thereof; and ob-
taining the length (F) of the band-shaped member
(15) at each width-direction position of the band-
shaped member (15) based on the position informa-
tion of the starting end (15a) and the terminating end
(15b) at each width-direction position of the band-
shaped member (15),

wherein the length (F) of the band-shaped member
(15) at each width-direction position of the band-
shaped member (15) is obtained by detecting the
positions of the starting end (15a) and the terminat-
ing end (15b) of the band-shaped member (15) re-
spectively just after applying the band-shaped mem-
ber (15) on a building drum (13) when the band-
shaped member (15) and the two-dimensional laser
displacement sensors (18, 19) move relative to each
other by rotating the building drum (13) with a cir-
cumference on which the band-shaped member (15)
is applied so that a lapping amount at each width-
direction position of the band-shaped member (15)
of a junction (31) of the band-shaped member (15)
applied on the building drum (13) is obtained from a
difference between the length (F) of the band-
shaped member (15) at each width-direction position
of the band-shaped member (15) and a circumfer-
ence length of the building drum (13).

The method according to claim 1 wherein an encoder
(26) is connected to the building drum (13) so that a
position of a starting end (15a) and a terminating end
(15b) of the band-shaped member (15) is detected
repeatedly each time the relative moving distance
between the two-dimensional laser displacement
sensors (18, 19) and said band-shaped member (15)
reaches a constant value by sampling the detection
result from the two-dimensional laser displacement
sensors (18, 19) each time a pulse signal is input
from said encoder (26).

The method according to claim 1 or 2, wherein the
position of the starting end (15a) and the terminating
end (15b) of the band-shaped member (15) detected
on the circumference of the building drum (13) is
corrected to the position on a plane.

The method according to any one of claims 1 to 3,
wherein, the position information between these re-
sults are obtained with the use of the least-squares
method based on a plurality of detection results de-
tected by the two-dimensional laser displacement
sensors (18, 19) so that the position information of
the starting end (15a) and the terminating end (15b)
of the band-shaped member (15) at each width-di-
rection position of the band-shaped member (15) is
obtained.
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An apparatus of measuring a length (F) of a band-
shaped member (15) comprising two-dimensional
laser displacement sensors (18, 19) for emitting
plane-like laser beams (22, 23) inclined at an angle
with respect to a longitudinal direction of the band
shaped member (15); relative moving means for
moving said two-dimensional laser displacement
sensors (18, 19) and the band-shaped member (15)
relative to each other in the longitudinal direction of
the band-shaped member (15); and control means
(27) adapted for obtaining a position information of
a starting end (15a) and a terminating end (15b) of
the band-shaped member (15) crossing the laser
beams (22, 23) from a detection result of detecting
repeatedly a position of the starting end (15a) and
the terminating end (15b) of the band-shaped mem-
ber (15) when the detection result is input from the
two-dimensional laser displacement sensors (18,
19) each time a relative moving distance obtained
from said relative moving means reaches a certain
value and the control means (27) is adapted for ob-
taining the length (F) of the band-shaped member
(15) at each width-direction position of the band-
shaped member (15) based on the position informa-
tion of the starting end (15a) and the terminating end
(15b) at each width-direction position of the band-
shaped member (15) and the control means (27) is
adapted for obtaining a lapping amount at each
width-direction position of the band-shaped member
(15) of a junction (31) of the band-shaped member
(15) applied on the building drum (13),

wherein the length (F) of the band-shaped member
(15) at each width-direction position of the band-
shaped member (15) is obtained by detecting the
positions of the starting end (15a) and the terminat-
ing end (15b) of the band-shaped member (15) re-
spectively just after applying the band-shaped mem-
ber (15) on a building drum (13) when the band-
shaped member (15) and the two-dimensional laser
displacementsensors (18, 19) move relative to each
other by rotating the building drum (13) with a cir-
cumference on which the band-shaped member (15)
is applied so that a lapping amount at each width-
direction position of the band-shaped member (15)
of a junction (31) of the band-shaped member (15)
applied on the building drum (13) is obtained from a
difference between the length (F) of the band-
shaped member (15) at each width-direction position
of the band-shaped member (15) and a circumfer-
ence length of the building drum (13).

Patentanspriiche

1.

Verfahren zum Messen einer Lange (F) eines band-
férmigen Elements (15), wobei das Verfahren die
folgenden Schritte umfasst; das Bewegen der zwei-
dimensionalen Laser-Verschiebungssensoren (18,
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19),die ebenenartige Laserstrahlen (22, 23) aussen-
den, die in einem Winkel in Bezug auf eine Langs-
richtung des bandformigen Elements (15) geneigt
sind, und des bandférmigen Elements (15) im Ver-
haltnis zueinander in der Langsrichtung des band-
férmigen Elements (15), das wiederholte Erfassen
einer Position eines Anfangsendes (15a) und eines
Abschlussendes (15b) des bandférmigen Elements
(15), das die Laserstrahlen (22, 23) kreuzt, durch die
zweidimensionalen Laser-Verschiebungssensoren
(18, 19) jedes Mal, wenn eine verhaltnismaRige Be-
wegungsstrecke zwischen den zweidimensionalen
Laser-Verschiebungssensoren (18, 19) und dem
bandférmigen Element (15) einen bestimmten Wert
erreicht, und das Gewinnen einer Positionsinforma-
tion des Angangsendes (15a) und des Abschlussen-
des (15b) des bandférmigen Elements (15) bei jeder
Breitenrichtungsposition des bandférmigen Ele-
ments (15) aus dem Erfassungssignal derselben
und das Gewinnen der Lange (F) des bandformigen
Elements (15) beijeder Breitenrichtungspositiondes
bandférmigen Elements (15) auf der Grundlage der
Positionsinformationen des Anfangsendes (15a)
und des Abschlussendes (15b) bei jeder Breitenrich-
tungsposition des bandférmigen Elements (15),
wobei die Lange (F) des bandférmigen Elements
(15) bei jeder Breitenrichtungsposition des bandfor-
migen Elements (15) gewonnen wird durch das Er-
fassen der Positionen des Anfangsendes (15a) be-
ziehungsweise des Abschlussendes (15b) des
bandférmigen Elements (15) jeweils gerade nach
dem Aufbringen des bandférmigen Elements (15)
auf eine Aufbautrommel (13), wenn sich das band-
férmige Element (15) und die zweidimensionalen La-
ser-Verschiebungssensoren (18, 19) im Verhaltnis
zueinander bewegen, durch das Drehen der Auf-
bautrommel (13) mit einem Umfang, auf dem das
bandférmige Element (15) aufgebracht ist, so dass
ein Uberlappungsausmal bei jeder Breitenrich-
tungsposition des bandférmigen Elements (15) einer
Anschlussstelle (31) des aufdie Aufbautrommel (13)
aufgebrachten bandférmigen Elements (15) gewon-
nen wird aus einer Differenz zwischen der Lange (F)
des bandférmigen Elements (15) bei jeder Breiten-
richtungsposition des bandférmigen Elements (15)
und einer Umfangslange der Aufbautrommel (13).

Verfahren nach Anspruch 1, wobei ein Geber (26)
mit der Aufbautrommel (13) verbunden ist, so dass
eine Position eines Anfangsendes (15a) und eines
Abschlussendes (15b) des bandférmigen Elements
(15) wiederholt jedes Mal erfasst wird, wenn die ver-
haltnismalkige Bewegungsstrecke zwischen den
zweidimensionalen Laser-Verschiebungssensoren
(18, 19) und dem bandformigen Element (15) einen
konstanten Wert erreicht, durch das Abtasten des
Erfassungssignals von den zweidimensionalen La-
ser-Verschiebungssensoren (18, 19) jedes Mal,
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wenn ein Impulssignal von dem Geber (26) einge-
geben wird.

Verfahren nach Anspruch 1 oder 2, wobei die auf
dem Umfang der Aufbautrommel (13) erfasste Po-
sition des Anfangsendes (15a) und des Abschlus-
sendes (15b) des bandformigen Elements (15) zu
der Position auf einer Ebene korrigiert wird.

Verfahren nach einem der Anspriiche 1 bis 3, wobei
die Positionsinformationen zwischen diesen Ergeb-
nissen mit der Anwendung der Methode der kleins-
ten Quadrate auf mehrere durch die zweidimensio-
nalen Laser-Verschiebungssensoren (18, 19) er-
fasste Erfassungsergebnisse gewonnen werden, so
dass die Positionsinformationen des Anfangsendes
(15a) und des Abschlussendes (15b) des bandfér-
migen Elements (15) bei jeder Breitenrichtungspo-
sition des bandférmigen Elements (15) gewonnen
werden.

Vorrichtung zum Messen einer Lange (F) eines
bandférmigen Elements (15), die zweidimensionale
Laser-Verschiebungssensoren (18, 19) zum Aus-
senden von ebenenartigen Laserstrahlen (22, 23),
die in einem Winkel in Bezug auf eine Langsrichtung
des bandférmigen Elements (15) geneigt sind, ein
verhaltnismaRiges Bewegungsmittel zum Bewegen
der zweidimensionalen Laser-Verschiebungssen-
soren (18, 19) und des bandférmigen Elements (15)
im Verhaltnis zueinander in der Langsrichtung des
bandférmigen Elements (15), und ein Steuerungs-
mittel (27), das eingerichtet ist zum Gewinnen einer
Positionsinformation eines Anfangsendes (15a) und
eines Abschlussendes (15b) des bandférmigen Ele-
ments (15), das die Laserstrahlen (22, 23) kreuzt,
aus einem Erfassungsergebnis des wiederholten Er-
fassens einer Position des Anfangsendes (15a) und
des Abschlussendes (15b) des bandférmigen Ele-
ments (15), wenn das Erfassungsergebnis von den
zweidimensionalen Laser-Verschiebungssensoren
(18, 19) eingegeben wird, jedes Mal, wenn eine vom
verhaltnismaRigen Bewegungsmittel gewonnene
verhaltnismaRige Bewegungsstrecke einen be-
stimmten Wert erreicht, umfasst, und wobei das
Steuerungsmittel (27) eingerichtetistzum Gewinnen
der Lange (F) des bandférmigen Elements (15) bei
jeder Breitenrichtungsposition des bandformigen
Elements (15) auf der Grundlage der Positionsinfor-
mationen des Anfangsendes (15a) und des Ab-
schlussendes (15b) bei jeder Breitenrichtungsposi-
tion des bandférmigen Elements (15) und das Steu-
erungsmittel (27) eingerichtet ist zum Gewinnen ei-
nes UberlappungsausmaRes bei jeder Breitenrich-
tungsposition des bandférmigen Elements (15) einer
Anschlussstelle (31) des aufdie Aufbautrommel (13)
aufgebrachten bandférmigen Elements (15),

wobei die Lange (F) des bandformigen Elements
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(15) bei jeder Breitenrichtungsposition des bandfor-
migen Elements (15) gewonnen wird durch das Er-
fassen der Positionen des Anfangsendes (15a) be-
ziehungsweise des Abschlussendes (15b) des
bandférmigen Elements (15) jeweils gerade nach
dem Aufbringen des bandférmigen Elements (15)
auf eine Aufbautrommel (13), wenn sich das band-
férmige Element (15) und die zweidimensionalen La-
ser-Verschiebungssensoren (18, 19) im Verhaltnis
zueinander bewegen, durch das Drehen der Auf-
bautrommel (13) mit einem Umfang, auf dem das
bandférmige Element (15) aufgebracht ist, so dass
ein Uberlappungsausmal bei jeder Breitenrich-
tungsposition des bandférmigen Elements (15) einer
Anschlussstelle (31) des aufdie Aufbautrommel (13)
aufgebrachten bandférmigen Elements (15) gewon-
nen wird aus einer Differenz zwischen der Lange (F)
des bandférmigen Elements (15) bei jeder Breiten-
richtungsposition des bandférmigen Elements (15)
und einer Umfangslange der Aufbautrommel (13).

Revendications

Procédé de mesure d’'une longueur (F) d’un élément
en forme de bande (15) comprenant les étapes con-
sistant & : déplacer des capteurs de déplacement
par laser bidimensionnel (18, 19), émettant des fais-
ceaux laser de type planaire (22, 23) inclinés selon
un angle par rapport a une direction longitudinale de
lélément en forme de bande (15), et I'élément en
forme de bande (15) les uns par rapport aux autres
dans la direction longitudinale de I'élément en forme
de bande (15), détecter de maniére répétée une po-
sition d’'une extrémité de début (15a) et d’'une extré-
mité de fin (15b) de I'élément en forme de bande
(15) croisant les faisceaux laser (22, 23) grace
auxdits capteurs de déplacement par laser bidimen-
sionnel (18, 19) chaque fois qu’une distance de dé-
placement relatif entre les capteurs de déplacement
par laser bidimensionnel (18, 19) et I'élément en for-
me de bande (15) atteint une certaine valeur, et ob-
tenir une information de position de I'extrémité de
début (15a) et de I'extrémité de fin (15b) de I'élément
en forme de bande (15) au niveau de chaque posi-
tion, dans la direction de largeur, de I'élément en
forme de bande (15) a partir d’'un résultat de détec-
tion de celui-ci ; et obtenir la longueur (F) de I'élé-
ment en forme de bande (15) au niveau de chaque
position, dans la direction de largeur, de I'élément
enformedebande (15) ense basantsur'information
de position de I'extrémité de début (15a) et de I'ex-
trémité de fin (15b) au niveau de chaque position,
dans la direction de largeur, de I'élément en forme
de bande (15),

dans lequel la longueur (F) de 'élément en forme de
bande (15) au niveau de chaque position, dans la
direction de largeur, de I'élément en forme de bande
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(15) est obtenue par détection des positions de I'ex-
trémité de début (15a) et de I'extrémité de fin (15b)
de I'élément en forme de bande (15) respectivement
juste aprés I'application de I'élément en forme de
bande (15) sur un tambour de confection (13) lors-
que 'élémentenforme de bande (15) et les capteurs
de déplacement par laser bidimensionnel (18, 19)
se déplacent les uns par rapport aux autres par ro-
tation du tambour de confection (13) avec la circon-
férence sur laquelle est appliqué I'élément en forme
de bande (15) de telle maniére qu’une quantité de
chevauchement, au niveau de chaque position, dans
ladirectionde largeur, de I'élément en forme de ban-
de (15), d’'une jonction (31) de I'élément en forme de
bande (15) appliqué sur le tambour de confection
(13) est obtenue a partir d’une différence entre la
longueur (F) de I'élément en forme de bande (15),
au niveau de chaque position, dans la direction de
largeur, de 'élément en forme de bande (15), et une
longueur circonférentielle du tambour de confection
(13).

Procédé selon larevendication 1, dans lequel un dis-
positif d’encodage (26) est raccordée au tambourde
confection (13) de telle maniére qu’une position
d’une extrémité de début (15a) etd’une extrémité de
fin (15b) de I'élément en forme de bande (15) est
détectée de maniére répétée chaque fois que la dis-
tance de déplacement relatif entre les capteurs de
déplacement a laser en deux dimension (18, 19) et
ledit élément en forme de bande (15) atteint une va-
leur constante, grace a un échantillonnage durésul-
tat de détection en provenance des capteurs de dé-
placement par laser bidimensionnel (18, 19) chaque
fois qu’un signal sous forme d’impulsion est entré a
partir dudit dispositif d’encodage (26).

Procédé selon la revendication 1 ou 2, dans lequel
la position de I'extrémité de début (15a) et de I'ex-
trémité de fin (15b) de I'élément en forme de bande
(15) détectée sur la circonférence du tambour de
confection (13) est corrigée pour donner la position
dans un plan.

Procédé selon I'une quelconque des revendications
14 3, dans lequel l'information de position entre les-
dits résultats est obtenue en utilisant la méthode des
moindres carrés en se basant sur une pluralité de
résultats de détection détectés grace aux capteurs
de déplacement par laser bidimensionnel (18, 19)
de telle maniére que I'information de position de I'ex-
trémité de début (15a) et de I'extrémité de fin (15b)
de I'élément en forme de bande (15) est obtenue au
niveau de chaque position, dans la direction de lar-
geur, de I'élément en forme de bande (15).

Appareil de mesure d’une longueur (F) d’'un élément
en forme de bande (15) comprenant deux capteurs
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de déplacement par laser bidimensionnel (18, 19)
permettant d’émettre des faisceaux laser de type
planaire (22, 23) inclinés selon un angle par rapport
a une direction longitudinale de I'élément en forme
debande (15) ; un moyende déplacementrelatif per-
mettant de déplacer lesdits capteurs de déplace-
ment par laser bidimensionnel (18, 19) et 'élément
en forme de bande (15) les uns par rapport aux
autres dans la direction longitudinale de I'élément
en forme de bande (15) ; etun moyen de commande
(27) congu pour obtenir une information de position
d’une extrémité de début (15a) et d’une extrémité de
fin (15b) de I'élément en forme de bande (15) croi-
sant le faisceau laser (22, 23) a partir d’'un résultat
de détection d’une étape consistant a détecter de
maniére répétée une position de I'extrémité de début
(152a) et de I'extrémité de fin (15b) de I'élément en
forme de bande (15) lorsque le résultat de détection
est entré a partir des capteurs de déplacement en
laser bidimensionnel (18, 19) chaque fois qu’une dis-
tance de déplacement relatif obtenue par ledit
moyen de déplacement relatif atteint une certaine
valeur etle moyen de commande (27) estcongu pour
obtenir lalongueur (F) de I'élément en forme de ban-
de (15) au niveau de chaque position, dans la direc-
tion de largeur, de I'élément en forme de bande (15)
en se basant sur l'information de position de I'extré-
mité de début (15a) et de I'extrémité de fin (15b) au
niveau de chaque position, dans la direction de lar-
geur, de I'élément en forme de bande (15) et le
moyen de commande (27) est congu pour obtenir
une quantité de chevauchement, au niveau de cha-
que position, dans la direction de largeur, de I'élé-
ment en forme de bande (15), d’une jonction (31) de
lélément en forme de bande (15) appliqué sur le
tambour de confection (13),

dans lequel la longueur (F) de 'élément en forme de
bande (15) au niveau de chaque position, dans la
direction de largeur, de 'élément en forme de bande
(15) est obtenue par détection des positions de I'ex-
trémité de début (15a) et de I'extrémité de fin (15b)
de I'élément en forme de bande (15) respectivement
juste aprés lapplication de I'élément en forme de
bande (15) sur un tambour de confection (13) lors-
que I'élément en forme de bande (15) et les capteurs
de déplacement par laser bidimensionnel (18, 19)
se déplacent les uns par rapport aux autres par ro-
tation du tambour de confection (13), avec une cir-
conférence sur laquelle 'élément en forme de bande
(15) est appliqué de telle maniére qu’une quantité
de chevauchement, au niveau de chaque position,
dans la direction de largeur, de I'élément en forme
de bande (15), d’'une jonction (31) de I'élément en
forme de bande (15) appliqué sur le tambour de con-
fection (13) est obtenue a partir d’une différence en-
tre la longueur (F) de I'élément en forme de bande
(15), au niveau de chaque position, dans la direction
de largeur, de I'élément en forme de bande (15), et
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une longueur circonférentielle du tambour de con-
fection (13).
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