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combination: a group of rollers arranged side by side in said BACKGROUND OF
THE INVENTION                          kiln in its tunnel direction, means
for rotating said rollers of said group of The present invention relates to
a detector for de-   5   rollers in phase or at the same angles of
rotation, tecting roller breakdowns in a roller hearth kiln used
recessed shielders provided at ends of said to sinter ceramics.
rollers, In general, this type of roller hearth kiln includes   a first
light transmitter for emitting a light ray a number of rollers arranged
through the kiln wall,  which traverses a position lying above the axis of
each roller being provided on its one side with a driv-  10  each roller, a
position inside of the outermost diame- ing sprocket adapted to be driven
by an endless     ter of each shielder and a position eccentric with re-
chain. If one of the rollers breaks down in the kiln,  spect to the axis of
each roller, said light ray being then such a roller hearth kiln can never
provide any  either passed in the vicinity of each shielder in a di- smooth
feeding of a workpiece over that roller.      rection normal to the axis of
each roller on a plane de- One typical method for detecting a roller break-
15  fined by said group of rollers or cutoff by each shield- down Is set
forth in Japanese Patent Publication No.  er depending upon where each
shielder turns, Sho 56-14951 (14951/1981). According to this meth-
a first light receiver located at a position above od, a metal sheet is
attached to the follower end of  the axis of each roller and capable of
receiving said each roller. When the roller breaks down, the metal  light
ray emitted from said first transmitter, sheet moves under the action of a
spring in the axial  20  a second light transmitter for emitting a light
ray direction of the roller. Then, a proximity switch or the  which
traverses a position below the axis of each roll- like senses such a
movement to detect the rollers    er, a position inside of the outermost
diameter of each breakdown. Because of needing a device for driving
shielder and a position eccentric with respect to the the rollers, while
axial pressures are always applied  axis of each roller, and to them by
means of springs, this method has dlffi-  25    a second light receiver
located at a position be- culty in Its application to a roller hearth kiln
of the  low the axis of each rollerand capable of receiving the structure
wherein the rollers are merely supported by  light ray emitted from said
transmitter. backing rollers.                                        In
preferred embodiments, the shielder may be of either a semicircular shape
or a fan shape in cross SUMMARY OF THE INVENTION                        30
section. The shielder is attached to the follower end of each roller. The
shielder may be an integral part of Aprimary object of the present
invention is to pro-  the roller. Alternatively, the shielder may be
provided vide a reliable and rapid detection of a breakdown of  separately
from the roller. The light rays may be laser at least one of rollers
arranged in a roller hearth kiln  beams or visible or infrared rays.
whenever it occurs.                             35      In the system
according to the present invention, Another object of the present invention
is to pro-  the first and second transmitters and the first and vide a
detection of a roller breakdown with a simplified  second receivers may be
located in each of zones roller-supporting structure.
provided over a given length in the longitudinal direc- A further object of
the present invention is to pro-  tion of the kiln. The first or second
transmitterand the vide a reliable detection of a roller breakdown, using
40  first or second receiver may be located on both ends optical sensors in
place of mechanical sensors such  of the kiln, as viewed in its
longitudinal direction. as limit switches.
The means for rotating the rollers in phase may According to one aspect of
the present invention,  be a driving chain. The driving chain may then be a
there is provided a method for detecting roller break-  double-driving
chain comprising a first chain for driv- downs in a roller hearth kiln,
wherein;         45  ing every other one of roller groups and a second a
light shielder is provided at the follower end  chain for driving every
another one. of each roller in said roller hearth kiln, and          When
the rollers turn normally, the light rays two sets of light transmitters
and two sets of  transmitted from the first and second transmitters to
light receivers are provided on two straight lines be-  the first and
second receivers are periodically cut off tween which the axis of rotation
of each shielder is  50   by the shielders. In otherwords, the two light
rays are positioned.                                          repeatedly
and precisely transmitted and cut off in a whereby whenever light rays
transmitted from   constant cycle. If the light rays are put on and off in
a said two sets of light transmitters to said two sets of  constant cycle,
then the rollers turn normally. light receivers are not periodically put on
and off, at  Whenever at least one of the rollers breaks down, least one of
said rollers is taken as breaking down.    55   at least one of the light
rays is cut off by the breaking- According to another aspect of the present
inven-  down roller. Thus, the roller breakdown can be reliably tion, there
is provided an apparatus for detecting roll-  detected by signals from the
first and second receiv- er breakdowns in a roller hearth kiln, comprising
in  ers which are designed to sense that at least one of 2    



3                   EP0415611 B1                    4 the light rays is
continuously cut off with time.  they do not interfere with each other.
Thus, a group Acordingly, the invention according to a further  of
sprockets 9 are arranged relative to a group of aspect Is defined in claim
15.                     sprockets In the longitudinal direction of the
kiln. 5      The supporting means 5, on the other hand, is ro- BRIEF
DESCRIPTION OF THE DRAWINGS                  tatably supported by two
backing rollers 18 located adjacent to the other end 2b of the roller 2.
The back- The present invention will now be explained in  ing rollers 18
are rotatablyattached to a fixed shaft 17 greater detail, by way of
example, with reference to  through a bearing, not shown, said shaft 17
being at- the accompanying drawings, in which: -         10  tached to a
bracket 16 fixed to the kiln wall 1. FIGURE 1 is a side view illustrating a
detection   The roller 2 is provided at the other end 2b with zone In a
roller hearth kiln according to one em-  a light shielder 15 which is
coaxial with the axis of the bodiment of the present invention,
roller 2 and is of a semicircular shape in cross section. FIGURE 2 is an
enlarged view illustrating a zone  As shown in FIGURE 1, the shielders 15
attached to shown at 11 in FIGURE 1,                   15  the rollers 2
arranged side by side in the longitudinal FIGURE 3 is a cross-sectional
view showing a    direction of the kiln are all in phase. roller hearth
kiln system according to the present  Referring now to FIGURE 1, first and
second light invention,                                      transmitters
20 and 21, e.g., laser beam transmitters, FIGURE 4 is an enlarged view
illustrating a zone  are located at one end of a detection zone C for de-
shown at IV in FIGURE 3,                   20  tecting roller breakdowns in
the roller hearth kiln. The FIGURE 5 is a perspective view of one example
detection zone C has at the other end first and sec- of the shielder,
ond light receivers 22 and 23 for receiving laser FIGURE 6 is a perspective
view of another exam-  beams emanating from the transmitters 20 and 21. ple
of the shielder,                               In a state shown In FIGURE
1, a laser beam, FIGURE 7 is a time chart in which the Input sig-  25
shown at A emitted from the first transmitter 20 locat- nals of the
receivers are compared with each    ed above the rollers' axes travels over
the roll- other between when a roller turns normally and  ers' axes and
reaches the first receiver 22. On the when a roller breaks down,
other hand, a laser beam, shown at B, emitted form FIGURE 8 is a view
illustrative of the relation be-  the second transmitter 21 located below
the roll- tween the angle of the shielder and light rays,  30  ers' axes is
cut off by the light shielders 15, so that it and
cannot reach the second receiver 23. FIGURE 9 is a view illustrative of the
relation be-  Reference will now be made to the reason why tween a
comparative shielder and light rays.    two sets of the first transmitter
20/receiver and the second transmitter 21/receiver are provided. If only a
PREFERRED EMBODIMENT OF THE INVENTION    35  single transmitter/receiver
set is provided, then any roller breakdown may not be detected. This Is be-
Embodiment of the Invention will now be descri-  cause assuming that a
roller breaks down and stops bed by way of example with reference to
drawings.  and rests at an angle at which the laser beam trans- As
illustrated in FIGURE 3, a number of ceramic  mits through it (i.e., at an
angle at which the laser rollers 2 In the form of hollow pipes are arranged
side   40  beam is not cut off by the shielder 15), then the laser by side
through a kiln wall 1 of a roller hearth kiln and  beam is not cut off by
that breaking-down roller and at positions lying intermediate between its
top and its  is periodically intercepted by the remaining, normally bottom,
and rotate to carry a piece to be sintered  turning rollers. In
consequence, the laser beam thereover, while that piece is sintered. Each
of the  reaching the receiver is periodically put on and off. rollers 2 is
held at one end 2a by driving means 3 and   45  Each of the shielder
Includes a recess through supported at the other end 2b by supporting means
which light transmits. In the instant embodiment, the 5.
shielder is of a semicircular shape in cross section, as The driving means
3 includes a driving shaft 8 ro-  illustrated in FIGURE 6. Another shielder
32 may be tatably supported on a supporting frame 6 through a  used, which
is of a fan shape in cross section, as illu- bearing 7. The driving shaft 8
is connected to a driving   so  strated in FIGURE 5. motor, not shown,
through a sprocket 9 fixed at its end  In the instant embodiment, the
shielder 15 in- and a chain wound around it. The driving shaft 8 is  cludes
a recess through which light transmits, with connected to the one end 2a of
the roller 2 by a holder  the rest cutting off light. This is because
assuming 13. Thus, a driving force is transmitted from the driv-  that the
shielder is formed of a thin sheet 34, as ing motor to the one end 2a of
the roller 2 by way of  55  shown in FIGURE 9, and rests at such a position
as the chain, sprocket 9, driving shaft 8 and holder 13.  again shown in
FIGURE 9 when a roller breaks down, A roller, not shown, located adjacent
to the roller  both the laser beams emitted from the first and sec- 2 shown
in FIGURE 3 is fixed to a sprocket 10. The  ond transmitters 20 and 21
transmit through the sprockets 9 and 10 are located at positions at which
breaking-down roller without cut off by the thin sheet 3    



5                    EP 0 415 611 B1                  6 34, so that they
produce no influence upon input sig-  Claims nals periodically put on and
off at the first and second receivers 22 and 23, failing to detect the
roller break-  1. A method for detecting roller breakdowns in a roll- down.
5       er hearth kiln, wherein: According to the instant embodiment,
whenever              a light shielder is provided at the follower at least
one of the laser beams emitted from the first   end of each roller in said
roller hearth kiln, and and second transmitters 20 and 21 is received by
the           two sets of light transmitters and two sets corresponding
receiver 22 or 23, the other laser         of light receivers are provided
on two straight beam is cut off by the shielders 15. The first and sec-  10
lines between which the axis of rotation of each ond receivers 22 and 23
convert the on and off sig-      shielder is positioned, nals of the laser
beams received there to electrical           whereby whenever light rays
transmitted signals, which are in turn sent to a control circuit, not  from
said two sets of light transmitters to said two shown. In this control
circuit, whether or not roller    sets of light receivers are not
periodically put on breakdowns occur Is detected on the basis of the   15
and off, at least one of said rollers is taken as electrical signals.
breaking down. When the rollers 2 turn normally, the laser beams emitted
from the first and second transmitters 20 and  2. An apparatus for
detecting roller breakdowns in a 21 are alternately cut off by the
shielders 15 in a con-  roller hearth kiln, comprising in combination:
stant cycle. In this case, since the shielder 15 turns   20    a group of
rollers (2) arranged side by side as illustrated in FIGURE 8A, the signals
received by    in said kiln in its tunnel direction, the first and second
receivers 22 and 23 are put on            means for rotating said rollers
(2) of said and off in a constant cycle, as illustrated in FIGURE    group
of rollers in phase or at the same angles of 7A. The control circuit takes
the rollers as turning nor-  rotation, mally, whenever the output signals
of the first and   25       recessed shielders (15; 32; 34) provided at
second receivers 22 and 23 are put on and off in a       ends of said
rollers (2), constant cycle.
a first light transmitter (20) for emitting a Whenever any one of the
rollers 2 breaks down,       light ray (A) which traverses a position lying
the shielder 15 attached to the other end 2b thereof     above the axis of
each roller (2), a position inside stops so that at least one of the laser
beams emitted   30  of the outermost diameter of each shielder (15; from
the first and second transmitters 20 and 21 is cut  32; 34) and a position
eccentric with respect to off, even though the remaining rollers 2 rotate.
For in-  the axis of each roller (2), said light ray (A) being stance, when
the roller 2 stops at such a position as    either passed in the vicinity
of each shielder (15; shown in FIGURE 8B, such signals as depicted in
32 ;34) in a direction normal to the axis of each FIGURE 7B are inputted to
the first and second re-  35   roller (2) on a plane defined by said group
of roll- ceivers 22 and 23. When the roller 2 stops at such a     ers (2)
or cut off by each shielder (15; 32; 34) de- position as depicted In FIGURE
8C, on the other          pending upon where each shielder (15; 32; 34)
hand, such signals as depicted in FIGURE 7C are in-      turns, putted to
the first and second receivers 22 and 23.            a first light receiver
(22) located at a posi- For that reason, whenever any one of rollers 2   40
tion above the axis of each roller (2) and capable breaks down, the laser
beam sensed by the first or       of receiving said light ray (A) emitted
from said second receiver 22 or 23 is never put on and off in a    first
transmitter (20), constant cycle, thus allowing the control circuit re-
a second light transmitter (21) for emitting ceiving the signals from the
receiver 22 or 23 to take   a light ray (B) which traverses a position
below at least one of the rollers 2 as breaking down. This  45  the axis of
each roller (2), a position inside of the provides a reliable detection of
roller breakdowns.      outermost diameter of each shielder (15; 32; 34) In
the embodiment as described above, laser          and a position eccentric
with respect to the axis beams of improved rectilinearity are used. It is
to be   of each roller (2), and understood, however, that in order to
detect roller            a second light receiver (23) located at a
breakdowns according to the present invention, other  50  position below
the axis of each roller (2) and ca- light rays such as infrared or visible
rays may be used.  pable of receiving the light ray emitted from said The
foregoing embodiment has been described as           second transmitter
(21). being designed to detect breakdowns of rollers ar- ranged in the
detection zone positioned over a given  3. An apparatus as claimed in Claim
2, wherein length in the longitudinal direction of the roller hearth   55
each shielder (32) is of a fan shape In cross sec- kiln. In the case of a
kiln of short length, however, roll-  tion. ers arranged over its full
length may be detected si- multaneously.
4. An apparatus as claimed in Claim 2, wherein each shielder (15) is of a
semicircular shape in 4    



5                    EP 0 415 611 B1                 6 34, so that they
produce no influence upon input sig-  Claims nals periodically put on and
off at the first and second receivers 22 and 23, failing to detect the
roller break-  1. A method for detecting rollerbreakdowns in a roll- down.
5       er hearth kiln, wherein: According to the instant embodiment,
whenever             a light shielder is provided at the follower at least
one of the laser beams emitted from the first  end of each roller in said
roller hearth kiln, and and second transmitters 20 and 21 is received by
the          two sets of light transmitters and two sets corresponding
receiver 22 or 23, the other laser        of light receivers are provided
on two straight beam is cut off by the shielders 15. The first and sec-  10
lines between which the axis of rotation of each ond receivers 22 and 23
convert the on and off sig-     shielder is positioned, nals of the laser
beams received there to electrical          whereby whenever light rays
transmitted signals, which are in turn sent to a control circuit, not  from
said two sets of light transmitters to said two shown. In this control
circuit, whether or not roller   sets of light receivers are not
periodically put on breakdowns occur is detected on the basis of the   15
and off, at least one of said rollers is taken as electrical signals.
breaking down. When the rollers 2 turn normally, the laser beams emitted
from the first and second transmitters 20 and  2. An apparatus for
detecting roller breakdowns in a 21 are alternately cut off by the
shielders 15 in a con-  roller hearth kiln, comprising in combination:
stant cycle. In this case, since the shielder 15 turns   20   a group of
rollers (2) arranged side by side as illustrated in FIGURE 8A, the signals
received by    in said kiln in its tunnel direction, the first and second
receivers 22 and 23 are put on           means for rotating said rollers
(2) of said and off in a constant cycle, as illustrated in FIGURE   group
of rollers in phase or at the same angles of 7A. The control circuit takes
the rollers as turning nor-  rotation, mally, whenever the output signals
of the first and   25      recessed shielders (15; 32; 34) provided at
second receivers 22 and 23 are put on and off in a      ends of said
rollers (2), constant cycle.
a first light transmitter (20) for emitting a Whenever any one of the
rollers 2 breaks down,      light ray (A) which traverses a position lying
the shielder 15 attached to the other end 2b thereof    above the axis of
each roller (2), a position Inside stops so that at least one of the laser
beams emitted   30  of the outermost diameter of each shielder (15; from
the first and second transmitters 20 and 21 is cut  32; 34) and a position
eccentric with respect to off, even though the remaining rollers 2 rotate.
For In-  the axis of each roller (2), said light ray (A) being stance, when
the roller 2 stops at such a position as   either passed in the vicinity of
each shielder (15; shown in FIGURE 8B, such signals as depicted in
32 ;34) in a direction normal to the axis of each FIGURE 7B are inputted to
the first and second re-  35  roller (2) on a plane defined by said group
of roll- ceivers 22 and 23. When the roller 2 stops at such a    ers (2) or
cut off by each shielder (15; 32; 34) de- position as depicted in FIGURE
8C, on the other         pending upon where each shielder (15; 32; 34)
hand, such signals as depicted in FIGURE 7C are in-     turns, putted to
the first and second receivers 22 and 23.           a first light receiver
(22) located at a posi- For that reason, whenever any one of rollers 2   40
tion above the axis of each roller (2) and capable breaks down, the laser
beam sensed by the first or      of receiving said light ray (A) emitted
from said second receiver 22 or 23 is never put on and off in a   first
transmitter (20), constant cycle, thus allowing the control circuit re-
a second light transmitter (21) for emitting ceiving the signals from the
receiver 22 or 23 to take  a light ray (B) which traverses a position below
at least one of the rollers 2 as breaking down. This  45  the axis of each
roller (2), a position inside of the provides a reliable detection of
roller breakdowns.     outermost diameter of each shielder (15; 32; 34) In
the embodiment as described above, laser          and a position eccentric
with respect to the axis beams of improved rectilinearity are used. It is
to be  of each roller (2), and understood, however, that in order to detect
roller           a second light receiver (23) located at a breakdowns
according to the present invention, other  50  position below the axis of
each roller (2) and ca- light rays such as Infrared orvisible rays may be
used.  pable of receiving the light ray emitted from said The foregoing
embodiment has been described as          second transmitter (21). being
designed to detect breakdowns of rollers ar- ranged in the detection zone
positioned over a given  3. An apparatus as claimed in Claim 2, wherein
length in the longitudinal direction of the roller hearth  55  each
shielder (32) Is of a fan shape In cross sec- kiln. In the case of a kiln
of short length, however, roll-  tion. ers arranged over its full length
may be detected si- multaneously.                                        4.
An apparatus as claimed in Claim 2, wherein each shielder (15) is of a
semicircular shape in 4    
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section.                                     one of the light rays (A, B)
is continuously blocked. 5. An apparatus as claimed in any one of Claims 2-
4, wherein each shielder is attached to a follower   5 end of each roller.
Patentanspruche 6. An apparatus as claimed in any one of claims 2-  1.
Verfahren zum Ermitteln von Rollenst6rungen in 5, wherein each shielder
(15; 32; 34) is an integral  elnem Rollenherdofen, worin part of each
roller (2).                   10      sIne Lichtabschirmung am
angetriebenen Ends elner jeden Rolle Im genannten Rollenherdofen 7. An
apparatus as claimed in any one of Claims 2-     vorgesehen ist, und 5,
wherein each shielder is provided separately    zwel Satze LUchtsender und
zwel Sitze 4cht- from each roller.
empfanger an zwei geraden Linien vorgesehen 15     sind, zwischen denen die
Rotationsachse elner 8. An apparatus as claimed In any one of Claims 2-
jeden Abschirmung angeordnet ist, 7, wherein said light rays (A, B) are
laser beams.  wodurch jedesmal, wenn Uchtstrahlen, die von den genannten
beiden Satzen Lichtsender zu 9. An apparatus as claimed in any one of
Claims 2-     den genannten beiden Satzen Lichtempfanger 7, wherein said
light rays are visible rays.  20   gesendet werden, nicht periodisch an-
und aus- gehen, zumindest sine der genannten Rollen als 10. An apparatus as
claimed In any one of Claims 2-      defekt angesehen wird. 7, wherein said
light rays are infrared rays. 2. Vorrichtung zum Ermitteln von
Rollenst6rungen 11. An apparatus as claimed in any one of Claims 2-  25  in
elnem Rollenherdofen, in Konibination umfas- 10, wherein said first
transmitter (20), said sec-  send: ond transmitter (21), said first
receiver (22) and  sine Gruppe von Rollen (2), die Selte an Selte im said
second receiver (23) are located in each of   genannten Ofen in seiner
Tunnelrkchtung ange- zones provided over a given length in the longi-
ordnet sind, tudinal direction of said kiln.            30      sine
Einrichtung zum Drehen der genannten Rol- len (2) der genannten Gruppe von
Rollen in Pha- 12. An apparatus as claimed in any one of Claims 2-    se
oder mit den gleichen Rotationswinkeln, 10, wherein said first (20) or
second transmitter  mit Ausnehmung versehene Abschirmungen (21) and said
first (22) or second receiver (23) are  (15;32;34), die an Enden der
genannten Rollen located on both ends of said kiln, as viewed in its  35
(2) vorgesehen sind, longitudinal direction.
eonen ersten Lichtsender (20) zum Aussenden si- nes Lichtstrahls (A), der
sine Position, die Ober 13. An apparatus as claimed in any one of Claims 2-
derAchse einerjeden Rolle (2) liegt, sine Position 12, wherein said means
for rotating said rollers In  Innerhalb des AuSersten Durchmessers elnerje-
phase is a driving chain.                  40      den Abschirmung (15;32;
34) und sine Position, die bezogen auf die Achse elner jeden Rolle (2) 14.
An apparatus as claimed in Claim 13, wherein       exzentrisch ist,
(lberquert, wobel der genannte said driving chain Is a double-driving chain
com-  Llchtstrahl (A) entweder in sine Rlchtung, die nor- prising a first
chain for driving every otherone out  mal zur Achse einerjeden Rolle (2) In
einerEbene of roller groups and a second chain for driving ev-  45  liegt,
die durch die genannte Gruppe von Rollen ery another one.
(2) definiert wird, nahe elner jeden Abschirmung (15;32;34) vorbeilauft,
oder von jeder Abschir- 15. An apparatus for detecting roller breakdowns In
a  mung (15;32;34) abgeschnitten wird, je nach- roller hearth kiln wherein
a plurality of rollers are  dem, wohin jede Abschirmung (15;32;34) sich
arranged side-by-side in the transport direction   5o  dreht, of said kiln
and are rotated synchronously, char-  einen ersten Lichtempfanger (22), der
an einer acterized in that each said roller (2) carries a light  Position
fiber der Achse einer jeden Rolle ange- shielder (15; 32; 34) and at least
two light ray   ordnet ist und fahig ist, den genannten vom ge-
transmitter/recelver devices (20, 21/22, 23) are   nannten ersten Sender
(20) ausgesandten Licht- arranged In relation to said shielders so that in
55  strahl (A) zu empfangen, normal operation the light rays (A, B) are
intermit-  einen zweiten Lichtsender (21) zum Aussenden tently blocked and
unblocked by the shlelders       eines Llchtstrahis (B), der sine Position
bnter der (15; 32; 34) and, when any one shielder (15; 32;   Achse einer
jeden Rolle (2), eine Position inner- 34) ceases to rotate due to
breakdown, at least    halb des a-ulersten Durchmessers einer jeden 5    9
EP 0 415 611 B1                 10 



Abschirmung (15;32;34) und eine Position, die      genannten Rollen in
Phase eine Antriebskette ist. bezogen auf die Achse elner jeden Rolle (2)
ex- zentrisch ist, Oberquert; und                  14. Vorrichtung nach
Anspruch 13, worin die genann- eonen zwelten Lichtempfanger (23), der an
elner   5  te Antriebskette eine doppelte Antriebskette ist, Position unter
der Achse elnerjeden Rolle (2) an-  die eine erste Kette zum Antreiben
elner jeden geordnet ist und fahig ist, den vom genannten      zwelten
einer Rollengruppe und eine zweite Ket- zweiten Aussender (21) ausgesandten
Licht-        te zum Antreiben jeder anderen zwelten umfaf~t. strahl zu
empfangen. 1o  15. Vorrichtung zum Ermittein von Rollenstorungen 3.
Vorrichtung nach Anspruch 2, worin jede Ab-        in elnem Rollenherdofen,
worin eine Vieizahl von schirmung (32) elnen facherformigen Quer-
Rollen Seite an Seite in der Transportrichtung schnitt aufweist.
des genannten Ofen angeordnet sind und syn- chron gedreht werden, dadurch
gekennzelchent, 4. Vorrichtung nach Anspruch 2, worin jede Ab-  15    daP.
jede genannte Rolle (2) eine Lichtabschir- schirmung (15) elnen
halbkreisformigen Quer-       mung (1 5;32;34) tragt und zumindest zwei
Licht- schnitt aufweist.
strahlensender/empfinger-Vorrichtungen (20,21/22,23) in Beziehung zu den
genannten 5. Vorrichtung nach einem der Anspriche 2 bis 4,
Abschirmungen angeordnet sind, sodaB die wormn jede Abschirmung an einem
angetriebenen   20  Lichtstrahlen (A,B) beim normalen Betrleb von Ends
einerjeden Rolle befestigt ist.               den Abschirmungen (15;32;34)
intermittlerend blockiert und nicht blockiertwerden und, wenn ir- 6.
Vorrichtung nach einem der Anspruche 2-5, wor-     gendeine Abschirmung (1
5;32;34) sich aufgrund Injede Abschirmung (15;32;34) ein IntegralerTeil
elnes Defekts zudrehen aufhort, zumindesteiner elnerjeden Rolle (2)1st.
25       der Lichtstrahlen (A,B) kontinuierlich blockiert wird. 7.
Vorrichtung nach einem der AnsprOche 2 bis 5, worin jede Abschirmung
getrennt von jeder Rolle vorgesehen ist.
Revendications 30 8. Vorrichtung nach einem der AnsprOche 2 bis 7,   1.
Procede pour detecter des defections de rou- worin die genannten
LUchtstrahlen (A,B) Laser-    leaux dans un four A sole A rouleaux, dans
le- strahlen sind.                                     quel: un ecran de
lumlire est privu a l'extremiti 9. Vorrichtung nach einem der Anspruche 2
bis 7,  35  suiveuse de chaque rouleau dans ledit four A sole worin die
genannten Lichtstrahlen sichtbare        a rouleaux, et Strahlen sind.
deux ensembles de transmetteurs de lu- minre et deux ensembles de
recepteurs de luml- 10. Vorrichtung nach einem der Anspruche 2 bis 7,
re sont prevus sur deux lignes droltes entre leS- worln die genannten
Lichtstrahlen Infrarotstrah-  40  quelles est positionn6 l'axe de rotation
de chaque len sind.                                          ecran, par
quo!, lorsque des rayons de lumiere 11. Vorrichtung nach einem der
Anspriiche 2 bis 10,   transmis par lesdits deux ensembles de trans- worln
der genannte erste Sender (20), der ge-      metteurs de lumiere auxdits
deux ensembles de nannte zweite Sender (21), der genannte erste  45
recepteurs de lumiere ne sont pas etablis et cou- Empf~nger (22) und der
genannte zweite Emp-        p6s periodiquement, au moins l'un desdits rou-
flinger (23) in jeder der Zonen angeordnet sind,  leaux est considdr6 comme
6tant difailant. die Ober eine bestimmte Linge in Langsrichtung des
genannten Ofens vorgesehen sind.           2. Appareil pour ditecter des
d6fections de rou- so     leaux dans un four a sole a rouleaux, comprenant
12. Vorrichtung nach einem der AnsprOche 2 bis 10,    en combinaison: worin
der genannte erste (20) oder zweite Sender        un groupe de rouleaux (2)
dispos6s c6te- (21) und der genannte erste (22) oder zweite       a-cote
dans ledit four dans la direction de tunnel Empfanger (23), in seiner
Lingsrichtung betrach-   de celui-cl, tet, an beiden Enden des genannten
Ofens ange-  55      des moyens pour faire tourner lesdits rou- ordnet
sind.                                      Ieaux (2) dudit groupe de
rouleaux en phase ou suivant les memes angles de rotation, - 13.
Vorrichtung nach einem derAnsprOche 2 bis 12,           des ecrans 6vidis
(15;32;34) prevus aux worln die genannte Einrichtung zum Drehen der
extremites desdits rouleaux (2), 6    11                 EEP 0 415 611 iB
12 



un premier transmetteur de lumibre (20)       dans lequel lesdits rayons de
lumibre sont des pour emettre un rayon de lumibre (A) qui traverse  rayons
infrarouges. une position se trouvant au-dessus de i'axe de chaque rouleau
(2), une position A l'interieur du   5   11. Appareil selon l'une des
revendications 2 A 10, diambtre le plus externe de chaque ecran
dans lequel ledit premier transmetteur (20), ledit (15;32;34) et une
position excentrique relative-   deuxieme transmetteur (21), ledit premier
recep- ment b l'axe de chaque rouleau (2), ledit rayon de  teur (22) et
ledit deuxibme recepteur (23) sont lo- lumibre (A) passant solt au
voisinage de chaque    calises dans chacune des zones prevues sur une 6cran
(15;32;34) dans une direction perpendicu-  10  longueur donn6e dans la
direction longitudinale laire a lFaxe de chaque rouleau (2) sur un plan de-
dudit four. fini par ledit groupe de rouleaux (2) ou coupe par chaque ecran
(15;32;34) en fonction de la rota-  12. Appareil salon l'une des
revendications 2 A 10, tion de chacun des ecrans (1 5;32;34),
dans lequel lesdits premier (20) ou deuxibme un premier recepteur de
lumibre (22) loca-  15  transmetteur (21) et ledit premier (22) ou deuxib-
llsb A une position au-dessus de I'axe de chaque   me recepteur (23) sont
localises aux deux extre- rouleau (2) et apte A recevoir ledit rayon de
lumib-  mites dudit four, en regardant dans sa direction re (A) emis par
ledit premier transmetteur (20),   longitudinale. un deuxibme transmetteur
de lumibre (21) pour emettre un rayon de lumibre (B) qui traverse   20  13.
AppareRl selon l'une des revendications 2 A 12, une position en dessous de
l'axe de chaque rou-    dans lequel ledit moyen pour faire tourner lesdits
leau (2), une position A l'interieur du diambtre le  rouleaux en phase est
constitue par une chatne plus externe de chaque ecran (15;32;34) et une
d'entrafnement. position excentrique relativement a l'axe de cha- qua
rouleau (12); et                       25  14. Apparell selon la
revendication 13, dans lequel la- un deuxibme recepteur de lumibre (23) lo-
dite chalne d'entratnement est une chafne d'en- calise A une position en
dessous de I'axe de cha-  tratnement double comprenant une premiere que
rouleau (2) et apte A recevoir le rayon de Iu-  chatne pour entrauher un
groupe de rouleaux sur mlere 6mis par ledit deuxibme transmetteur (21).
deux et une deuxieme chaine pour entratner les 30      autres. 3. Appareil
salon la revendlcation 2, dans lequel chaque ecran (32) a une forma
d'eventail en sec-  15. Apparell pour detecter des defections de rou- tion
transversale.                                 leaux dans un four A sole A
rouleaux, dans lequel une pluralitb de rouleaux sont disposbs c6te-A- 4.
Appareil selon la revendication 2, dans lequel  36  cotb dans la direction
de transport dudit four et chaque 6cran (15) a une forms semi-circulaire en
tournent de maniere synchrone, caracterise en section transversale.
ce que chacun desdits rouleaux (2) porte un 6cran de lumibre (1 5;32;34) et
au moins deux dis- 5. Appareil selon l'une des revendications 2 a 4,
positifs  formant transmefteur/r~cepteur de dens lequel chaque 6cran est
attache A une ex-  40  rayons de lumibre (20,21/22,23) sont disposes en K.>
tremite suiveuse de chaque rouleau.                 relation auxdits ecrans
de facon qu'en fonction- nement normal, les rayons de lumibre (A,B) 6.
Apparell selon lune des revendications 2 A 5,       solent bloques et
debloques par intermittence par dans lequel chaque ecran (15;32;34) fait
partie    les ecrans (1 5;32;34) et, lorsque lNun quelconque integrante de
chaque rouleau (2).          45      des ecrans (15;32;34) cesse de tourner
du fait d'une dbfection, au moins l'un des rayons de lu- 7. Appareil salon
l'une des revendications 2 a 5,      mibre (A,B) est bloque
continuellement. dans lequel chaque Acran est rbalisb sbparement de chaque
rouleau. 50 8. Apparell salon l'une des revendications 2 A 7, dans lequel
lesdits rayons de lumibre (A,B) sont des faisceaux lasers. 9. AppareRl
selon lune des revendlcations 2 a 7,  55     IlIllli5ii ff1   Ili dens
lequel lesdits rayons de lumibre sont des         *C    L         S S    l
rayons visibles. 10. Appareil salon l'une des revendications 2 A 7, 7    


