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(57) The object of the application is a system (1) for
feeding web material (9, 29) to at least one production
apparatus (P1, P2, P3, ... Pn), comprising a storage (3) of
bobbins (2), a manipulator (5) provided with a head (30)
for gripping and carrying the bobbin (2), unwinding ap-
paratuses (100) for unwinding the web material (9, 29)
from the successive bobbins (2, 2’) and feeding the web
material (9, 29) to the production apparatuses (P1, P2,
P3, ... Pn). The head (30) is provided with an three finger
gripper (31) forgripping thecarrier roll (8)of thebobbin (2)
and a jawgripper (33) for gripping the end (9B) of the new

web material (9) of the bobbin (2), the manipulator (5)
being slidably mounted along the path (T) at the unwind-
ing apparatuses (100), while the unwinding apparatus
(100) comprises a splicing unit (101) for splicing the new
web material (9) of the new bobbin (2) and the old web
material (29) of the used bobbin (2’), and themanipulator
(5) is adapted towind through the newwebmaterial (9) of
the bobbin (2) placed on the unwinding apparatus (100)
to the splicing unit (101). The object of the application is
also amanipulator headandamethod for feeding at least
one production apparatus.
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Description

[0001] The object of the invention is a system for feedingwebmaterial, amanipulator head for a system for feedingweb
material and a method for feeding web material.
[0002] The feeding of web material is currently widely used. There is a demand for paper tubes used in packaging
production. In the food industry, for example, multilayer tubes of diversified diameters are used in the hygiene products
industry. Apparatuses manufacturing drinking straws as well as cylindrical packaging form continuous multilayer tubes
from several web materials and require feeding from several unwinding apparatuses, such tubes are cut into individual
strawsor tubes.Webmaterials unwound frombobbinsarealsoused in the tobacco industry for themanufacture of rod-like
articles, in the tobacco industry, the production processes are carried out at high capacities and require frequent changes
of semi-finished products in the form of webs of wrapping material. A web of wrapping material can be fed for an entire
product or semi-finished product, for example to wrap a filler material, to wrap the mouthpiece of a finished product or to
partially wrap a semi-finished product. Unwinding apparatuses adapted to splice successive web materials in order to
maintain uninterrupted production are known.
[0003] The document EP1256538 A2 discloses a system and method of feeding a tobacco industry material to an
operating unit. Thesystemcomprisesa feedingunit for feeding thematerial (for example in the formof a bobbin) laid flat on
a support to a corresponding unwinding pin of the feeding unit. According to the disclosure of the document EP1256538
A2, the bobbin is unwoundonanunwindingmandrelmounted on the circumference of a rotatable platform rotating around
a horizontal axis. The systemallows the position of the unwindingmandrel to be changed to a vertical receiving position by
changing the position of the rotating platform.
[0004] The publication WO02092483 A1 discloses a method of feeding a bobbin from a bobbin storage and an
apparatus for feeding thebobbin. According to thedisclosure ofWO02092483A1, the apparatus comprises amanipulator
with a gripping element for carrying the bobbin from the bobbin storage and formanipulating the bobbins. Themanipulator
hasanarticulatedarmattached to the frame for rotating thebobbinaroundavertical axis. Thegrippingelement is provided
withadistancesensorwhichallows thegrippingelement tobecorrectly positioned inahole in thebobbin so that thebobbin
can be correctly carried onto an unwinding unit.
[0005] The application US9670021 B2 discloses an unwinding station for unwinding a web material rolled into a roll for
the manufacture of nappies. According to the disclosure of patent US9670021 B2, the unwinding station can be provided
with an apparatus for gripping the roll of rolled web material in the form of a robotic arm capable of automatically
determining thecharacteristicsof the roll, e.g. thediameterof the roll, thediameter of the roll core, the typeofmaterial rolled
into the roll. In addition, the robotic arm allows the roll of material to be moved to any position or location.
[0006] The document WO2016033399 A1 describes an apparatus for feeding, loading, splicing and unwinding wound
web materials used for manufacturing disposable materials such as nappies. The apparatus described in the publication
WO2016033399 A1 is in the form of a multi-axis robot having an arm, a wrist subassembly, an end effector, a holder, a
rocker armand an extension arm. Themulti-axis robot can determine the characteristics of a roll of rolledmaterial, e.g. roll
diameter, core diameter, type ofmaterial rolled into the roll, aswell as its physical properties. According to the disclosure of
the document WO2016033399 A1, the robot may have at least six independent axes of rotation.
[0007] There is a demand for an apparatus that feeds the bobbins of material efficiently andwithout the risk of feeding a
wrong material and without the risk of feeding the bobbin in the opposite direction to the required unwinding direction.
Today’s production processes require feeding web materials at increasingly higher speeds. As the processes are run
continuously, it is common to use apparatuses for changing the bobbins, which entails waste in the form of web material
fragments at the beginning and at the end of the web. There is a demand to optimise the amount of waste in the form of
unused web material. The process of feeding new bobbins can be automated, there is a demand on the part of the
manufacturers that the supplied feeding systems have the capacity to handle multiple production apparatuses, including
sorting of waste into paper and plastic waste. In the light of the presented state of the art, there is a need to provide a
comprehensive solution allowing to automate the bobbin loading process and tomaintain uninterrupted production, while
checking the correctness of the fed bobbins and optimising the amount of waste.
[0008] Theobject of the invention isa system for feedingwebmaterial to at least oneproductionapparatus, comprisinga
storage of bobbins, a manipulator provided with a head for gripping and carrying the bobbin, an unwinding apparatus for
unwinding the web material from successive bobbins and feeding the web material to the production apparatuses. The
manipulator head is provided with a three finger gripper for gripping the carrier roll of the bobbin and a jaw gripper for
gripping the end of a new web material of the bobbin. The manipulator is slidably mounted along a path at the unwinding
apparatuses. Furthermore, the unwinding apparatus comprises a splicing unit for splicing the newwebmaterial of the new
bobbinand theoldwebmaterial of theusedbobbin, and themanipulator is adapted towind through thenewwebmaterial of
the bobbin placed on the unwinding apparatus to the splicing unit.
[0009] Preferably, the systemaccording to the invention is characterised in that the jawgripper is providedwith a sensor
for checking the presence of the end of the newwebmaterial of the bobbin between the jaws of the jaw gripper and closing
the jaw gripper when the end of the web material of the bobbin is detected.
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[0010] Preferably, the system according to the invention is characterised in that the splicing unit is provided with a first
winding roll for accelerating the new webmaterial and for winding a waste section of the new webmaterial, and a second
winding roll for winding a waste section of the old webmaterial, such waste sections remaining after splicing the newweb
material with the old web material.
[0011] Preferably, thesystemaccording to the invention is characterised in that themanipulator is adapted to remove the
waste section of the new web material and the waste section of the old web material remaining after the web material
splicing operation, and the system is further provided with a first container for discarding the waste sections of the web
materials.
[0012] Preferably, thesystemaccording to the invention is characterised in that themanipulator isadapted fordiscarding
empty carrier rolls, and the system is further provided with a second container for discarding empty carrier rolls.
[0013] Preferably, the system according to the invention is characterised in that the head is provided with a distance
meter.
[0014] Preferably, the systemaccording to the invention is characterised in that the head is providedwith ahead camera
and the controller is adapted to control themanipulator so that the first axis of thehead is in theaxis of the bobbinbefore the
bobbin is gripped.
[0015] Preferably, thesystemaccording to the invention is characterised in that thecontroller is adapted todetermine the
height at which the top of the bobbin stack is situated, based on the image from the head camera and the information of the
distance meter.
[0016] Furthermore, the object of the invention is themanipulator head for the system for feeding the webmaterial to at
least oneproductionapparatus for grippingandcarrying thebobbin, providedwith a threefinger gripper adapted togrip the
carrier roll of the bobbin, the three finger gripper being providedwith two stationary pins and onemovable pin driven by an
actuator, and a jaw gripper adapted to grip the end of the new web material of the bobbin.
[0017] Preferably, the head according to the invention is characterised by being provided with the distance meter.
[0018] Preferably, the head according to the invention is characterised by being provided with the head camera.
[0019] Preferably, the head according to the invention is characterised in that the jaw gripper is providedwith the sensor
for checking the presence of the end of a new web material of the bobbin between the jaws of the jaw gripper.
[0020] The object of the invention is also a method for feeding web material to at least one production apparatus,
comprising steps of: moving a manipulator along the path at the unwinding apparatuses and positioning the manipulator
headabove thestackof thebobbins.Thenchecking thepositionof theuppermostbobbinon thebasisof the image from the
head camera and the signal from the distance meter on the head, after that gripping the bobbin from the stack of the
bobbins by means of the manipulator provided with the three finger gripper, taking into account the position of the
uppermost bobbin. In the next step, carrying the bobbin by means of the head to the unwinding apparatus of the selected
production apparatus directly opposite a fixingmandrel and checking the position of the three finger gripper relative to the
fixing mandrel. Then placing the bobbin on the fixing mandrel, taking into account the position of the fixing mandrel,
pushing the jaw gripper of the manipulator against the circumferential surface of the placed bobbin, rotating the placed
bobbinuntil theendof thewebmaterial is detectedby thesensoron the jawgripper.Gripping theendof thewebmaterial by
means of the jaw gripper, detaching the end of the web material and winding the new web material by means of the jaw
gripper between the rolls of the unwinding apparatus to the splicing unit for splicing the newwebmaterial and the old web
material, then rotating the first winding roll and accelerating the newwebmaterial to a speed equal to the speed of the old
webmaterial, after that placinga splicing insert between the oldwebmaterial and the newwebmaterial. Then pressing the
oldwebmaterial against the newwebmaterial and splicing the oldwebmaterial with the newwebmaterial bymeans of the
splicing insert, cutting off the unusedwaste section of the newwebmaterial with a first knife, winding up the unusedwaste
section of the newwebmaterial bymeans of a first winding roll, cutting off the unusedwaste section of the oldwebmaterial
bymeansofa secondknife,windingup theunusedwastesectionof theoldwebmaterial bymeansof asecondwinding roll.
In the next step, gripping the unused waste section of the old webmaterial with the jaw gripper and discarding it into a first
container, gripping the unused waste section of the new web material with the jaw gripper and discarding it into the first
container, and then gripping the empty carrier roll of the used bobbin with the three finger gripper and discarding it into a
second container.
[0021] The system according to the invention provides a universal feeding system for use in production lines in many
industrial branches. The manipulator head used in the system is a multifunctional head so as to handle the process of
placing a new bobbin, unwinding the beginning of the web aswell as receiving wastematerials. The central location of the
head cameramakes it possible to verify the position of the three finger gripper relative to the carrier roll of the bobbin both
before and during the headmovement towards the newbobbin or both before and during the headmovement towards the
mandrel on the unwinding unit, as the camera remains positioned centrally relative to the carrier roll or themandrel during
the three finger gripper’s approach movement. The three finger gripper can both pick up a new bobbin and take away an
empty carrier roll after a web material has been used. The jaw gripper makes it possible both to start unwinding the web
material and topickupunusedwastesectionsof thewebmaterial. Thesystemandmethodaccording to the inventionallow
automating the process of loading the bobbin by eliminating operator errors associated with feeding a wrong material or
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bobbin in a way opposite to the required unwinding direction of the web material on the unwinding apparatus. The
elimination of human errors, on the other hand, carries a further beneficial technical effect related to the reduction of the
labour intensity of the process. The systemandmethod according to the invention allow optimising the use ofmaterials as
well as proper segregating of waste, which results from themultifunctionality of the head capable not only of placing a new
bobbin, but also of receiving waste materials.
[0022] The object of the invention is shown in more detail in a preferred embodiment in a drawing in which:

Fig. 1 shows a system for feeding web material in a top view;

Fig. 2 shows the system for feeding web material in a perspective view;

Fig. 3 shows a feeding apparatus;

Fig. 4 shows amanipulator head in a view towards the axis of a three finger gripper in a position when the three finger
gripper is not holding a bobbin;

Fig. 5 shows themanipulator head in a view perpendicular to the axis of a three finger gripper, the pins are positioned
as in Fig. 4 and a jaw gripper is open;

Fig. 6 shows a cross-section A-A through the jaw gripper of Fig. 4,

Fig. 7 shows placing a new web material on an unwinding apparatus,

Fig. 8 shows the unwinding apparatus after placing a new web material,

Fig. 9 shows the equalisation of speed of the new web material and the old web material,

Fig. 10 shows the splicing of the newwebmaterial and the oldwebmaterial, and the cutting off of unused parts of such
web materials, and

Fig. 11 shows the unwinding apparatus after winding the waste sections of the old and new web materials.

[0023] Fig. 1 shows a system for feeding 1 of production apparatuses, in the embodiment shown the system feeds two
production apparatusesP1,P2.The feeding system1 comprises a plurality of unwindingapparatuses100 for unwinding a
webmaterial fromabobbin2.The system1maycomprise a plurality of productionapparatusesP1,P2, ...Pn.The feeding
system1maycompriseoneproductionapparatusP1andaplurality of unwindingapparatuses100.Eachof theproduction
apparatuses P1, P2, ... Pnmay be fed with a different type of material, each of the production apparatuses P1, P2, ... Pn
may be fed with several different types of material. The system for feeding 1 of production apparatuses comprises a
storage3of thebobbins2,amanipulator5, themanipulator5movingalongabeam13, i.e. along thepathofmovementT,a
toothed bar or a guide screwmay be used to move the manipulator along the beam 13 (a drive is not shown in the figure).
The feeding system 1 may be provided with an inspection station 6 and a reversing table 7. The bobbin 2 comprises a
carrier roll8 (Fig. 5) andawebmaterial9woundonto such roll. Furthermore, thesystem1comprisesafirst container10 for
receiving waste sections of the webmaterial of the bobbin 2 and a second container 12 for receiving empty carrier rolls 8.
[0024] In the embodiment in Fig. 1, the storage of 3 the bobbins 2 contains multiple stacks of 14 the bobbins 2. The
stacks 14 of the bobbins 2 may contain new bobbins, but also partially unwound bobbins recovered in other production
stages or in other apparatuseswhere the production process required a change of a bobbin before thewebmaterial of the
bobbin was fully used. For the sake of simplicity, both types of bobbins brought into the system are referred to as new
bobbins. The system 1may be providedwith amonitoring camera 15 adapted tomonitor the storage 3 of the new bobbins
2, and a system controller 16 adapted to preselect the new bobbin 2 from any of the stacks 14 of the new bobbins 2 in the
storage 3 of the new bobbins 2, based on the image from themonitoring camera 15. The system 1may be provided with a
system controller 16 adapted to preselect the new bobbin 2 first from the stack 14 higher of any of the stacks 14 of the
bobbins in the storage 3.
[0025] The inspection station 6 (Fig. 2) is providedwith an inspection camera 17which ismounted on a rotating arm 18.
Thearm18moves the inspectioncamera17alongacircular pathofmovement19,whereas thehead30of themanipulator
5 moves the new bobbin 2 to the inspection station 6 and holds it horizontally so that the axis m of the new bobbin 2
substantially coincideswith the centreof the circular pathofmovement19alongwhich the inspection camera17moves. In
Fig. 1 and Fig. 2, the new bobbin 2 to be inspected is indicated by a dashed line, whereas the head 30 that holds the new
bobbin 2 is not shown. The inspection camera 17 is adapted to observe the circumferential surface 2A of the newbobbin 2
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held by themanipulator 5,while the controller 16 is adapted to identify the newbobbin2 by reading the bar code 20 (Fig. 5)
and/or determining the unwinding direction of the newwebmaterial 9 from the new bobbin 2 based on the image from the
inspectioncamera17, theunwindingdirectionbeingdefinedbyanarrow21placedon the circumferential surface2Aof the
bobbin 2.
[0026] Thesystemshown inFig. 1andFig. 2 is providedwith containers10, 12 forwastematerials. Themanipulator5 is
adapted to put waste sections of the web material into the first container 10, furthermore, the manipulator 5 is adapted to
put empty carrier rolls 8 into the second container 12. The waste sections of the web material are understood to be the
waste section 9A of the new web material 9 and the waste section 29A of the old web material 29 remaining after the
operation of splicing the newwebmaterial 9with the old webmaterial 29. The newwebmaterial 9 is understood to be the
web that will be unwound after the change of the bobbins, the old web material 29 is understood to be the web that is
unwoundbefore the changeof thebobbins.As101 is denoted the splicingunit inwhich the splicingof thenewwebmaterial
9with theoldwebmaterial29 takesplace.Thewaste section9Aof thenewwebmaterial iswoundso that it canbe received
from theunwinding apparatus100by the jawgripper33 (as discussedbelow) situatedon the head30of themanipulator5.
Similarly, the section 29A of the old webmaterial 29 is wound so that it can be received from the unwinding apparatus 100
by the jaw gripper 33.The system 1 is further providedwith a second container 12 for the carrier rolls 8 of the used bobbins
2. The empty carrier roll 8 is gripped by the three finger gripper 31.
[0027] Fig. 3 showsa feedingapparatus100 fromwhichawebof usedbobbin2’ is beingunwoundandonwhichawebof
new bobbin 2 has been placed. The web of the new bobbin 2 is fixed on a fixing mandrel 102, and the web material
unwinding direction is indicated by an arrowU. The newwebmaterial 9 passes through the splicing unit 101 and is wound
onto the receiving mandrel. The section of the new web 9 wound onto the receiving mandrel after passing through the
splicing unit 101 is the waste section 9A of the newwebmaterial. The section of the used webmaterial unwound from the
bobbin 2’ and remaining before the splicing unit 101 forms the waste section 29A of the old web material.
[0028] The head 30 of the manipulator 5 shown in Fig. 4 and Fig. 5 in the feeding system 1 comprises the three finger
gripper 31 for gripping the carrier roll 8 of the new bobbin 2 and the empty carrier roll 8, the jaw gripper 33 for gripping the
end 9B of the newwebmaterial 9 of the new bobbin 2, for gripping the waste sections 9A, 29A of the webmaterials 9, 29,
the sensor34 for detecting theend9Bof thenewwebmaterial9of thenewbobbin2,adistancemeter35 formeasuring the
distance of the head 30 of the manipulator 5 to the picked new bobbin 2 or to the fixing mandrel 102 on the unwinding
apparatus 100, a head camera 36 for determining the position of the picked new bobbin 2.
[0029] in Fig. 5, the first axis of the head 30 is indicated as k. The three finger gripper 31 comprises three grooved pins,
including two immovable pins37 (immovable relative to thebody40) andonemovablepin38arrangedaround thefirst axis
k. The pins 37, 38 have circumferential grooves that allow the carrier roll 8 and thus the entire bobbin 2 to be kept stable,
whereas the pins 37, 38mayhave any elements, for example having sharp edgeswhich facilitate fixing the carrier roll8 on
themandrels37, 38.Thepins37are immovablemountedon thebody40of the head30,while the pin38 is fixedon a slider
39 linearly slidably mounted on the body 40. The slider 39 is moved by means of an actuator 44. The pins 37 and 38 are
arranged radially relative to the first axis k of the head 30. The pins 37 and 38 are shown in Fig. 4 and Fig. 5 in the holding
position, i.e. they press on the carrier roll 8 of the bobbin 2 from the inside. The pin 38moves in a direction perpendicular to
thefirst axiskof thehead30.Substantially centrallywithin the threefingergripper31, there is situatedaheadcamera36 for
observing the space in front of the three finger gripper31.Theoptical axis of the headcamera36maycoincidewith the first
axiskof the head30.Next to the head camera36, there is situatedan optical distancemeter35 formeasuring the distance
to objects situated in front of the three finger gripper 31 along the direction of the first axis k (in Fig. 5 from the gripper 31
down the figure).
[0030] The controller16 is adapted so that on the basis of the image from the head camera 36and the distancemeter35
it determines the height at which the top of the stack of newbobbins 2 is situated and the position of the three finger gripper
31 relative to the new bobbin 2. The image from the head camera 36 allows the movement of the manipulator 5 to be
controlled so that it is possible to centrally position the three finger gripper 31 relative to the newbobbin 2 to be picked from
the stack 14.
[0031] Thehead30 is providedwith the jawgripper33arrangedalong thesecondaxisnof thehead30which isarranged
substantially perpendicular to the first axis k. The jaw gripper 33 comprises a first jaw 45 which is arranged along the
second axis n, and a second jaw 46, which is rotatably mounted on the axis t. The second jaw 46 can be moved by an
actuator (not shown) or any other drive. The head30 canbeprovidedwith a vacuumgripper for gripping the endof theweb
material.
[0032] In order to load a new bobbin, the new bobbin 2 is picked up from the stack 14 of bobbins bymeans of the gripper
31 arranged on the head 30 of the manipulator 5, the manipulator moving along the path T to reach the correct stack 14.
During thegripping, thedistancemeter35 togetherwith theheadcamera36check thepositionof thenewbobbin2which is
first on the stack 14. The head 30 is positioned above the stack 14 of the new bobbin 2, the head camera 36 captures an
image including at least the carrier roll 8, the head camera 36may capture an image of the entire new bobbin 2,while the
distancemeter 35measures the distance of the lateral surface 2B of the new bobbin 2 from the head 30.The controller 16
determines the centre of the carrier roll8.Thehead30 togetherwith the bobbin2 is thenmoved so that the first axiskof the
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head30 is positioned substantially coaxial with the axismof the carrier roll8.Themanipulator5moves the head30 so that
the pins 37, 38 of the three finger gripper 31 are positioned inside the carrier roll 8,whereas themovement of the head 30
canbe verified bymeansof the head camera 36during themovement to pick up the newbobbin2.The three finger gripper
31grips thenewbobbin2and then themanipulator5carries thepickednewbobbin2 to the inspectionstation6andkeeps it
there in a horizontal position. At the inspection station 6, the bobbin 2 is identified and the direction of winding of the web
material 9 on the bobbin 2 is verified. The bobbin 2 has, on its circumferential surface, a barcode 20 which contains data
such as, inter alia, the type of the web material, the width of the web material, the diameter of the carrier roll, etc.
Furthermore, the bobbin 2 has, on its circumferential surface 2A, an arrow 21which indicates the winding direction of the
web material 9 so that the controller 16, upon receiving the image from the inspection camera 17, has the information
whether thebobbin2 is grippedcorrectly, i.e. so thatwhen thebobbin2 is placedon the fixingmandrel102of theunwinding
apparatus 100, the web material 9 will be unwound according to the unwinding direction U defined on the unwinding
apparatus 100. The circumferential surface 2A is scanned, the inspection camera 17 moves along the motion path 19
which is a circle and captures an image of the circumferential surface 2A of the bobbin 2, and the controller 16 reads the
barcode 20 applied on this surface and finds the arrow 21 which indicates the unwinding direction of the web material 9.
The camera 17 transmits the image to the controller 16 where the new bobbin 2 is identified. If an incorrect unwinding
direction of thewebmaterial9 is identified, the head30of themanipulator5,after gripping thenewbobbin2,does not have
the possibility to grip the newbobbin2 from the side opposite to thegripping side, while the unwinding apparatus100has a
determined unwinding directionU. In the event of incorrect gripping, it is necessary to change the gripping side of the new
bobbin2.Themanipulator30 carries thebobbin2 to the reversing table7 situatedbelow the inspection station6.Thehead
30 places the newbobbin 2 on the reversing table 7 during the downwardmovement and then grips the new bobbin 2 from
the other side, i.e. from above. After gripping the new bobbin 2 again, the manipulator 5 places the new bobbin 2 onto the
fixingmandrel 102 of the unwinding apparatus 100. If the verification of correct positioning of the bobbins 2 on the stack14
has been carried out previously, the step of verifying the position of the bobbin 2 and changing the gripping side as
described above is omitted.When placing the bobbin 2, the head camera 36 together with the distancemeter 35 verify the
position of the head 30 relative to the fixing mandrel 102, the first axis k of the head 30 being positioned substantially
parallel to the axis of the fixingmandrel 102. The recorded image of the front surface of themandrel 102 on the unwinding
apparatus 100 allows the head 30 to be controlled so that the first axis k of the head 30 is aligned coaxially with the axis of
the fixingmandrel 102, furthermore, the position of the pins 37, 38 is verifiedwith respect to the notches in themandrel 102
into which the pins 37, 38 are inserted when placing the new bobbin 2. The distance meter 35 checks the distance of the
head30 from the front surfaceof the fixingmandrel 102 so that the position of the head30 relative to the fixingmandrel102
can be verified before and during themovement of the head 30.After placing the bobbin 2 onto the fixingmandrel 102, the
head30 iswithdrawnand then the jawgripper33 is pushedagainst thecircumferential surface2Aof thenewbobbin2, then
the bobbin2 is rotated until the end 9Bof thewebmaterial 9 is detected by the sensor 34on the lower, first jaw 45of the jaw
gripper 33. After detecting the end 9B and stopping the rotational movement of the bobbin 2, the end 9B is gripped by
clamping theupper, second jaw46of the jawgripper33 (Fig. 6). Themanipulator5moves thehead30 so that theend9B is
detached from the bobbin 2 and winds the newwebmaterial 9 between the rollers 51, 52, 55, 56 (Fig. 7) of the unwinding
apparatus100 toand through thesplicingunit101 for splicing theunwoundoldwebmaterial29 from thecurrently unwound
used bobbin 2’ with the new web material 9 of the new bobbin 2.
[0033] Asshown inFig.8, thenewstripofmaterial9 to beunwound from thenewbobbin2 is guidedat the rolls51, 52and
further to the first winding roller 53,whereas the first winding roller 53 having a slot 54 is axially displaced (perpendicular to
the plane of the drawing) so that the newwebmaterial 9 is placed in the slot 54.The oldwebmaterial 29 unwound from the
old bobbin2’ is guided at the rolls 55, 56, further at the secondwinding roll 57,whereas the secondwinding roll 57having a
slot58 is axially displaced (perpendicular to the planeof thedrawing) so that theoldwebmaterial29 is placed in the slot58.
The amount of web material on the old bobbin 2’ is checked, when the amount of web material decreases to a certain
predeterminedminimum, the firstwinding roller53 starts to rotateat suchaspeedas toensure that the speedv9of thenew
web material 9 is equal to the speed v29 of the old web material 29 (Fig. 9). Once the speeds v9 and v29 are equal, a
section of double-sided adhesive tape so-called "splicing insert" is fed between the new web material 9 and the old web
material 29, and then the two webmaterials 9, 29 are pressed together by means of pressure rollers 61, 62 (not shown in
Fig.7, 8, 9), at least oneof these rollers is adjustableandafter pressingagainst theother roller andpressing thewebs9and
29 against each other, it moves away from the newwebmaterial 9, the webmaterials 9 and 29 remaining inmotion during
the splicing. A portion of the new web material 9 that cannot be used is cut off by means of the first knife 63, thus a waste
section9Aof thenewwebmaterial9 is formed (Fig. 10).Aportionof theoldwebmaterial 29 that cannotbeused is cutoffby
the second knife 64, thus a waste section 29A of the old web material 29 is formed. After splicing the new web material 9
with theoldwebmaterial29 in thesplicingunit101, theunwindingapparatus100windsup theunusedwastesection29Aof
the old web material 29 by rotating the second winding roll 57 (Fig. 11), whereas the portion of the old web material
remaining on the carrier roll 8 is also wound up, and the head 30moves so that the jaw gripper 33 grips the unused waste
section29Aof theoldwebmaterial29anddiscards it into the first container10, further, theunwindingapparatus100winds
up the unusedwaste section 9A of the newwebmaterial 9 by rotating the first winding roller 53, and the head 30moves so
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that the jaw gripper 33 grips the unused waste section 9A of the newwebmaterial 9 and discards it into the first container
10. The head 30moves so that the three finger gripper 31 grips the empty carrier roll 8 of the used bobbin 2’, carries the
empty carrier roll 8 and discards it into the second container 12.

List of reference designations:

[0034]

1 feeding system 35 distance meter
2 bobbin / new bobbin 36 head camera
2’ used bobbin 37 pins
2A circumferential surface of the bobbin 38 movable pin
2B lateral surface of the bobbin 39 slider
3 storage 40 body
5 manipulator 44 actuator
6 inspection station 45 first jaw
7 reversing table 46 second jaw
8 carrier roller 51, 52, 55, 56 rolls of unwinding apparatus
9 web material / new web material 53 first winding roll
9A waste section of new web material 54 slot of first winding roll
9B end of web material 57 second winding roll
10 first container 58 slot of second winding roll
12 second container 60 splicing insert
13 beam 61, 62 pressure rollers
14 bobbin stack 63 first knife
15 monitoring camera 64 second knife
16 controller 100 unwinding apparatus
17 inspection camera 101 splicing unit
18 arm 102 fixing mandrel
19 path of movement m axis of new bobbin
20 barcode k first axis of the head
21 arrow (indication of unwinding direction) n axis of the jaw gripper
29 old web material P1 first production apparatus
29A waste section of old web material P2 second production apparatus
30 head T path of movement
31 three finger gripper U unwinding direction of web material
33 jaw gripper v9 speed of new web material
34 sensor v29 speed of old web material

Claims

1. A system (1) for feeding web material (9, 29) to at least one production apparatus (P1, P2, P3, ... Pn) comprising

- a storage (3) of bobbins (2),
- a manipulator (5) provided with a head (30) for gripping and carrying the bobbin (2),
- anunwindingapparatus (100) for unwinding thewebmaterial (9, 29) fromsuccessivebobbins (2,2’) and feeding
the web material (9, 29) to the production apparatuses (P1, P2, P3, ... Pn),

whereas the head (30) is provided with a three finger gripper (31) for gripping the carrier roll (8) of the bobbin
(2) and a jaw gripper (33) for gripping the end (9B) of the new web material (9) of the bobbin (2),
the manipulator (5) is slidably mounted along the path (T) at the unwinding apparatuses (100),
while the unwinding apparatus (100) comprises a splicing unit (101) for splicing the new web material (9) of
the new bobbin (2) and the old web material (29) of the used bobbin (2’),
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and the manipulator (5) is adapted to wind through the new web material (9) of the bobbin (2) placed on the
unwinding apparatus (100) to the splicing unit (101).

2. The system as in claim 1, characterised in that the jaw gripper (33) is provided with a sensor (34) for checking the
presence of the end (9B) of the new web material (9) of the bobbin (2) between the jaws of the jaw gripper (33) and
closing the jaw gripper (33) when the end (9B) of the web material (9) of the bobbin (2) is detected.

3. The system as in claim 1 or 2, characterized in that the splicing unit (101) is provided with a first winding roll (53) for
accelerating the new webmaterial (9) and for winding a waste section (9A) of the new webmaterial (9) and a second
winding roll (57) for winding a waste section (29A) of the old web material (29), such waste sections (9A, 29A)
remaining after splicing the new web material (9) with the old web material (29).

4. The system as in any of the claims 1 to 3, characterised in that the manipulator (5) is adapted to remove the waste
section (9A) of the new web material (9) and the waste section (29A) of the old web material (29) remaining after the
webmaterial (9, 29) splicing operation, and the system (1) is further provided with a first container (10) for discarding
the waste sections (9A, 29A) of the web materials (9, 29).

5. The system as in any of the claims 1 to 4, characterised in that the manipulator (5) is adapted for discarding empty
carrier rolls (8)and the system (1) is further providedwith a second container (12) for discarding empty carrier rolls (8).

6. The system as in any of the preceding claims 1 to 5, characterised in that the head (30) is provided with a distance
meter (35).

7. The systemas in any of the claims 1 to 6,characterised in that the head (30) is providedwith a head camera (36)and
the controller (16) is adapted to control themanipulator (5) so that the first axis (k) of the head (30) is in the axis (m) of
the bobbin (2) before the bobbin (2) is gripped.

8. Thesystemas inanyof theclaims1 to7,characterised in that thecontroller (16) is adapted todetermine theheight at
which the top of the bobbin (2) stack (14) is situated, based on the image from the head camera (36) and the
information of the distance meter (35).

9. Amanipulator head (5) for the system (1) for feeding thewebmaterial (9, 29) to at least one production apparatus (P1,
P2, P3, ... Pn) for gripping and carrying the bobbin (2), is provided with

a three finger gripper (31) adapted to grip the carrier roller (8) of the bobbin (2), the three finger gripper being
provided with two stationary pins (37) and one movable pin (38) driven by an actuator (44), and
a jaw gripper (33) adapted to grip the end (9B) of the new web material (9) of the bobbin (2).

10. The head as in claim 9, characterised by being provided with a distance meter (35).

11. The head according to claims 9 or 10, characterised by being provided with a head camera (36).

12. The head as in any of the claims 9 to 11, characterised in that the jaw gripper is provided with a sensor (34) for
checking the presence of the end (9B) of a newwebmaterial (9) of the bobbin (2) between the jaws of the jaw gripper
(33).

13. Amethod for feedingwebmaterial (9, 29) to at least one production apparatus (P1,P2,P3, ... Pn) comprising steps of:

movingamanipulator (5)along thepath ofmovement (T) at the unwinding apparatuses (100), andpositioning the
head (30) of the manipulator (5) above the stack (14) of the bobbins (2),
checking the position of the uppermost bobbin (2) on the basis of the image from the head camera (36) and the
signal from the distance meter (35) on the head (30),
gripping the bobbin (2) from the stack (14) of the bobbins (2) by means of the manipulator (5) provided with the
three finger gripper (31), taking into account the position of the uppermost bobbin (2),
carrying the bobbin (2) by means of the head (30) to the unwinding apparatus (100) of the selected production
apparatus (P1, P2, P3, ... Pn) directly opposite the fixing mandrel (102) and checking the position of the three
finger gripper (31) relative to the fixing mandrel (102), then placing the bobbin (2) on the fixing mandrel (102),
taking into account the position of the mandrel (102),
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pushing the jaw gripper (33) of the manipulator (5) against the circumferential surface (2A) of the placed bobbin
(2),
rotating the placed bobbin (2) until the end (9B) of the web material (9) is detected by the sensor (34) on the jaw
gripper (33),
gripping the end (9B) of the web material (9) by means of the jaw gripper (33),
detaching the end (9B) of the web material (9) and winding the new web material (9) by the jaw gripper (33)
between the rolls (51, 52, 55, 56) of the unwinding apparatus (100) to the splicing unit (101) for splicing the new
web material (9) and the old web material (29),
rotating the first winding roll (53) and accelerating the new web material (9) to a speed (v9) equal to the speed
(v29) of the old web material (29),
placing a splicing insert (60) between the old web material (9) and the new web material (29),
pressing the oldwebmaterial (9) against the newwebmaterial (29), splicing the oldwebmaterial (9)with the new
web material (29) by means of the splicing insert (60),
cutting off the unused waste section (9A) of the new web material (9) by means of a first knife (63),
winding up the unused waste section (9A) of the new web material (9) by means of a first winding roll (53),
cutting off the unused waste section (29A) of the old web material (29) by means of a second knife (64),
winding up the unused waste section (29A) of the old web material (29) by means of a second winding roll (57),
gripping theunusedwaste section (29A) of theoldwebmaterial (29)with the jawgripper (33) anddiscarding it into
a first container (10),
gripping the unusedwaste section (9A) of the newwebmaterial (9) with the jaw gripper (33) and discarding it into
the first container (10),
gripping the empty carrier roll (8) of the used bobbin (2’) bymeans of the three finger gripper (31) and discarding it
into a second container (12).
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