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Description
Technical Field

[0001] The present invention relates to a label paper
processing method and apparatus for printing an image
on a label sheet of label paper and then half-cutting the
label paper to form a cutout in the label sheet.

Background Art

[0002] A variety of label paper has hitherto been pro-
posed in which label paper having a label sheet and a
supporting sheet stuck together is printed on the label
sheet with a print image and is half-cut to form a cutout
in the label sheet on the supporting sheet and the cutout
portion of the label sheet is peeled off the supporting
sheet for use as a label or the like.

[0003] A processing method and apparatus in which
such label paper is so printed on its label sheet and half-
cut has been described in JP 2006 - 123431 A.

[0004] To wit, in a processing apparatus which com-
prises a printer having four printing units consecutively
arranged in a path of intermittent paper travel and a cut-
ting unit disposed downstream of the printer, there is de-
scribed a processing method of printing label paper with
an image on its label sheet in the printer and half-cutting
the printed label paper in the cutting unit.

[0005] The cutting unit described in JP 2006 - 123431
A is comprised of a cutting roll having printed portion
cutting edges and boundary cutting edges and an edge
bearing roll in which rotating the cutting roll and the edge
bearing roll appropriately in forward and backward feed
of label paper allows the label paper to be half cut forming
cutouts in the label sheet. Such cutting and edge bearing
rolls are complicated to control in the cutting unit.
[0006] Moreover, the depth of cutting in the method is
adjusted by increasing and decreasing the depth of cut
minutely so that a cutting edge may not enter a supporting
sheetand may not cutit, requiring techniques and periods
of time, the adjustments are burdensome.

[0007] Furthermore, cutting by means of cutting edges
renders it difficult to precisely cut a label sheet alone with-
out cutting its supporting sheet, causing a deficient or
excessive depth of cut and then giving rise to problems
of a failure to paste and a burr or breakage with a post
processing machine such as a labeler.

[0008] Also, use of cutting edges over a long period of
time may deteriorate their sharpness in cutting and may
further cause a cutout of label sheet to be stuck onto a
cutting edge, entailing a time-consuming, costly cleaning
and maintenance operation.

[0009] Made in order to resolve problems as men-
tioned above, the present invention has its object to pro-
vide a method of an apparatus for processing label paper
whereby control operations in half-cutting the label paper
and burdensome adjustments of a depth of cutting are
reduced and itis made possible in half-cutting to precisely
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cutalabel sheet alone without cutting its supporting sheet
and further in which a time-consuming maintenance op-
eration as mentioned above is made no longer neces-
sary.

Disclosure of the Invention

[0010] In accordance with the present invention there
is provided a method of processing label paper, charac-
terized in that it comprises the steps of:

with a printer in which label paper is adapted to be
fed to travel intermittently in a path of intermittent
travel, printing the label paper with a printimage and
with a cutting locus along the contour of a shape to
be cut out; and thereafter

while the printed label paper is being fed to travel
continuously in a path of continuous travel, half-cut-
ting the printed label paper along the printed cutting
locus with a laser beam irradiated so as to trace and
scanthe printed cutting locus, thereby forming a half-
cutout of the shape in the label paper.

[0011] In a label paper processing method of the in-
vention as mentioned above, the laser beam has an out-
put and a diameter of its irradiation each fixed constant
and arate of its scanning controlled to seta cutting energy
thereof so as to be commensurate with a thickness of a
label sheet of the label paper.

[0012] A half-cut, cutout processing method is thus
provided which is excellent in cut depth precision and
which stabilizes the precession of cut depth and minimiz-
es its variation, permitting a supporting sheet to be made
thinner in thickness.

[0013] Also,where the outputofthe laserbeamisfixed,
its scanning rate can be made faster, permitting the label
paper to be half cut while forming a cutout in the label
sheet at an increased efficiency, thereby improving the
productivity of labels.

[0014] In a label paper processing method of the in-
vention as mentioned above, the cutting locus is printed
continuously with a fixed width and in a black color iden-
tical in type to that in which the printing image is printed.
[0015] This eliminates the need to prepare an ink for
exclusive use to print the cutting locus.

[0016] Also, printing the cutting locus in a black ink
renders its print liable in laser cutting to absorb a laser
beam processing energy, getting off with a less amount
of processing energy to cut enough and hence reducing
the cost of production of labels.

[0017] In a label paper processing method of the in-
vention as mentioned above, the cutting locus has a width
smaller than the diameter of irradiation of the laser beam.
[0018] By irradiating the cutting locus so printed with
such a laser beam, the cutting locus is burned out over
its entire widthwise area. Since the printed cutting locus
is not left extant and disappears, the label paper cut out
or alabel is prevented from seeming unsightly due to the
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locus.
[0019] The present invention also provides an appa-
ratus for processing label paper, comprising:

a paper supply means for continuously supplying la-
bel paper;

a printer disposed downstream of the paper supply
means and adapted for the label paper to be inter-
mittently fed to travel therein for printing the label
paper with a print image and with a cutting locus
along a contour of a shape to be cut out; and

a laser processing means disposed in a path of con-
tinuous paper travel downstream of the printer for
irradiating the label paper with a laser beam such as
to trace and scan the printed cutting locus.

[0020] Half-cutting label paperin continuous travel with
the laser beam irradiated along the pre-printed cutting
locus to form a cutout in accordance with the present
invention advantageously reduces operations of control
in half-cutting and burdensome cut depth adjustments
as entailed in the prior art and it is made possible in half
cutting to precisely cut a label sheet alone without cutting
its supporting sheet.

[0021] Furthermore, since cutting is performed with the
laser beam irradiated, a time-consuming maintenance
operation as mentioned above is made no longer neces-

sary.

Brief Description of the Drawings

[0022] In the Drawings:

Fig. 1isafrontviewillustrating a label paper process-
ing apparatus in a first form of implementation of the
present invention;

Fig. 2 is a plan view of label paper printed with a print
image and a cutting locus;

Fig. 3 is an explanatory view of a printimage and a
cutting locus; and

Fig. 4 is an explanatory view of a cutting locus that
is printed in a region of the print image.

Best Modes for Carrying Out the Invention

[0023] As shown in Fig. 1, a label paper processing
apparatus 1 in the form of implementation of the present
invention comprises a paper supply unit 3 for continuous
supply of label paper 2, a printer 4 disposed downstream
from the paper supply unit 3 for printing the label paper
2, alaserprocessing device 5 disposed downstream from
the printer 4 for half-cutting the label paper 2, a waste
removing device 6 disposed downstream from the laser
processing device 5 and a paper take-up unit 7 disposed
downstream of the waste removing device 6.

[0024] The label paper 2 is comprised of a supporting
sheet 20 and a label sheet 21 which are stuck together.
The label paper 2 is fed to travel continuously forwards
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in the paper supply unit 3, the laser processing device 5,
the waste removing device 6 and the paper take-up unit
7, viz. in a path of continuous paper travel 2a in which
the label paper 2 is allowed to continuously travel for-
wards. Meanwhile, the label paper 2 is fed to intermit-
tently travel forwards and backwards in the printer 4, viz.
in a path of intermittent paper travel 2b in which the label
paper 2 is caused to travel intermittently.

[0025] Between the path of continuous travel 2a and
the path of intermittent travel 2b there is provided a loop
forming unit 8, two such units 8 being provided one up-
stream and the other downstream of the printer 4. In the
loop forming unit 8, label paper 2 is temporarily stored in
a loop 2c, whereby the label paper 2 is fed to travel in-
termittently forwards and backwards there while being
fed to travel continuously forwards in the apparatus 1.
[0026] The paper supply unit 3 is adapted to continu-
ously supply the label paper 2 from a roll thereof so that
the label sheet 21 faces upwards.

[0027] The printer 4 here is a printer of intermittent pa-
per feed type having a plurality of printing units, for ex-
ample, a first, a second, a third and a fourth printing unit
44, 4,5, 43 and 4,, arranged in order in the direction of
travel of the label paper 2 and in which each of the printing
units 44, 4,, 43 and 4, is provided downstream with an
ultraviolet dryer 9. In the printer 4, the label paper 2 is
fed to travel forwards and backwards alternately over
again to print on the label sheet 21 of the label paper 2.
The label paper 2 after printing in each of the printing
units is dried by its respective ultraviolet dryer 9.

[0028] In this form of implementation of the invention,
a printimage such as a character or characters and/or a
figure or figures is printed on a surface of the label sheet
21 by each of the first, second and third printing units 4,
4, and 45 and a cutting locus along the contour of a shape
to be cut out is printed on the surface of the label sheet
21 by the fourth cutting unit 4, (downstream-most printing
unit).

[0029] Each of the first, second, third and fourth print-
ing units 44, 4,, 45 and 4, shown is a rotary press using
a printing cylinder 4a and an impression cylinder 4b.
[0030] Note thateach printing unit may also be a digital
printer such as an ink jet printer or an electrophotographic
printer.

[0031] Thelaserprocessingdevice 5comprises alaser
oscillatorbased on CO, or YAG for creating alaser beam,
a laser beam amplifying means such as, for example, a
beam expander, a means for condensing a laser beam
with an optical lens, and one or more reflecting mirrors,
wherein controlling the reflecting mirrors allows the focal
length and the irradiation position of the laser beam to
be varied as desired.

[0032] And, for half-cutting the label paper 2 by the
laser processing device 5, a surface of the label sheet
21 of the label paper 2 fed to travel continuously in the
path of continuous paper travel 2a is irradiated with a
laser beam from the laser processing device 5.

[0033] The waste removing device 6 is provided
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whereby a waste of paper that remains as a part of the
label sheet 21 after the label paper 2 is half-cut is peeled
off the supporting sheet 20 and taken up.

[0034] The take-up unit 7 is provided to take up the
label paper 2 having the waste of paper peeled off and
removed.

[0035] Mention is next made of one embodiment of a
method of processing label paper 2 according to the
present invention.

[0036] Label paper 2 from the paper supply unit 3 is
continuously supplied towards the printer 4 with the label
sheet 21 facing upwards and the supporting sheet 20
lying downwards.

[0037] While being intermittently fed to travel forwards
and backwards, the label paper 2 is printed with a print
image on a surface of the label sheet 21 by each of the
first, second and third printing units 4, 4, and 4, and
thereafter on the surface of the label sheet 21 with a
cutting locus by the printing unit 4,.

[0038] Mention is next made of a specific embodiment
of printing the cutting locus.

[0039] As shown in Fig. 2, after a surface of the label
sheet 21 is printed with a print image 22 by each of the
first, second and third printing units 4, 4, and 45, a sur-
face area in which there is no printed image 22 (a blank
or marginal area around the printed image 22) is printed
with the cutting locus 23 by the printing unit4, in a simple
black color using an ink identical in type to that which is
used to have the print image 22 printed.

[0040] The cutting locus 23 is that along the contour
of a shape to be cut out.

[0041] While the label paper 2 having the print image
22 and the cutting locus 23 printed is being continuously
fed to travel forwards, the label sheet 21 alone is cut by
the laser processing device 5 and cut along the printed
cutting locus 23 with the laser beam irradiated so as to
trace or follow and scan the cutting locus 23.

[0042] Towit, thelabel paper 2is half-cut with the laser
beam irradiated along the printed cutting locus 23, there-
by forming a cutout exclusively in the label sheet 21.
[0043] Half-cutting label paper 2 in continuous travel
with the laser beam irradiated along the pre-printed cut-
ting locus 23 to form a cutout in accordance with the
present invention advantageously reduces operations of
control in half-cutting and burdensome depth of cut ad-
justments as entailed in the prior art, sharply shortening
the preparatory period of a half-cutting operation, and
thereby improving the efficiency of production of labels.
[0044] Further, irradiation with a laser beam to cut
yields a depth of cut in precision, giving rise to precise
cutting of a label sheet 21 without cutting a supporting
sheet 20.

[0045] Permitting the supporting sheet 20 thus to be
made thinner allows reducing the amount of a waste (the
supporting sheet 20 having the label sheet 20 peeled
off), costing down the label paper 2.

[0046] To wit, the possibility of the conventional appa-
ratus that a supporting sheet 20 can be cut through has
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so far required so thickening the supporting sheet 20 that
itcan nolonger be cutthrough, this increasing the amount
of the waste and costing up the label paper 2.

[0047] Further, cutting by irradiation with a laser beam
renders it possible to ensure that the laser if used over
an extended period of time is held to precisely cut a label
sheet 21, and makes its maintenance the least time-con-
suming.

[0048] Mention is next made more specifically of cut-
ting a label sheet 21 with a laser beam.

[0049] A depth of cutting effected by irradiating a sur-
face of the label sheet 21 with the laser beam is deter-
mined by a processing energy of the laser beam and a
color of a surface of the label sheet 21.

[0050] To wit, the larger or smaller the processing en-
ergy of a laser beam, the deeper or shallower the depth
of cut. And, the darker or brighter the color of the surface
of the label sheet 21, that is, the higher or lower the effi-
ciency of absorption of the laser beam, the deeper or
smaller shallower the depth of cut.

[0051] The laser beam has a processing energy deter-
mined by an output, a time period of irradiation and a
density of irradiation of the laser beam. Thus, a process-
ing energy of the laser beam can be adjusted by varying
an output, a time period of irradiation and/or a density of
irradiation of the laser beam.

[0052] The time period of irradiation is controlled by
varying a scanning rate of the laser beam, and the density
of irradiation of the laser beam is varied by varying an
irradiation diameter, i.e. the diameter of a spot upon
which the laser beam impinges on the processing sur-
face.

[0053] In accordance with the present invention, a
processing energy of the laser beam in half-cutting the
label paper 2 to form a cutout therein is set so that cutting
with the laser beam results in a depth of cut that becomes
equal to athickness of the label sheet 21. The label sheet
21 alone can thus be precisely cut without cutting the
supporting sheet 20.

[0054] Forexample,withanoutputanda spotdiameter
each fixed of laser beam, its scanning rate is varied so
as to set a processing energy of the laser beam such that
the depth of cutting is equal to the thickness of the label
sheet 21.

[0055] A half-cutting, cutout forming method is thus
provided which is excellent in cut depth precision and
which stabilizes precision of the cutting depth and mini-
mizes its variation, permitting the supporting sheet 20 to
be made thinner in thickness.

[0056] Also, where the output of a laser beam is fixed,
its scanning rate can be made faster, permitting the label
paper 2 to be half cut while forming a cutout in the label
sheet 21 at an increased efficiency, thereby improving
the productivity of labels.

[0057] The cuttinglocus 23 is printed continuously hav-
ing its width unvaried.

[0058] The cutting locus 23 is printed having a width
made smaller than a spot diameter of a laser beam. Note
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here that the spot diameter @ is preferably from 0.2 mm
to 0.3 mm.

[0059] Byirradiatingthe cuttinglocus 23 so printed with
such a laser beam, the cutting locus 23 is burned out
over its entire widthwise area. Since its print is not left
extant and disappears, the label paper 2 cut out or alabel
is prevented from seeming unsightly due to the locus.
[0060] Printing the cutting locus 23 in a black ink
renders its print liable in laser cutting to absorb a laser
beam processing energy, getting off with a less amount
of processing energy to cut enough and hence reducing
the cost of production of labels.

[0061] Moreover, whichever of the cutting locus 23
printed in an area in which there is no printimage 22 as
shown in Fig. 3 and the cutting locus 23 printed in an
area of the printimage 22 as shown in Fig. 4 can likewise
be cut with a laser beam regardless of a background of
the cutting locus.

[0062] The ink for use to print the cutting locus may be
an ink which is identical in type to that for use to print a
print image 22.

[0063] This eliminates the need to prepare an ink for
exclusive use to print the cutting locus.

[0064] Thelaserprocessing apparatus 5includes con-
trol units for controlling the output of the laser oscillator
and the scanning rate of the laser beam, respectively.
[0065] And, in cutting along a straight or curved line of
the locus, the output of the laser oscillator and the scan-
ning rate of the laser beam are controlled while the scan-
ning rate is being varied so as to be accelerated, to be
uniform and to be decelerated from a starting point to an
end point.

[0066] Also, a joint portion (such as a corner portion)
of the locus is cut while controlling the output of the laser
oscillator and the scanning rate of the laser beam so that
a cut shape of the locus may be held with a given width
and may not deteriorate in its quality.

Claims

1. A method of processing label paper (2) which com-
prises the steps of:

with a printer (4) inwhich label paper (2) is adapt-
ed to be fed to travel intermittently in a path of
intermittent travel (2b), printing the label paper
(2) with a print image (22) and a cutting locus
(23) along the contour of a shape to be cut out;
and thereafter

while the printed label paper (2) is being fed to
travel continuously in a path of continuous travel
(2a), half-cutting the printed label paper (2)
along the printed cutting locus (23), with a laser
beamirradiated so astotrace and scan the print-
ed cutting locus (23), thereby forming a half-cut-
out of said shape in the label paper (2).
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2. A method of processing label paper as set forth in
claim 1, characterized in that said laser beam has
an output and a diameter of its irradiation each fixed
constant and a rate of its scanning controlled to set
a cutting energy thereof so as to be commensurate
with a thickness of a label sheet (21) of the label

paper (2).

3. A method of processing label paper as set forth in
claim 1 or claim 2, characterized in that said cutting
locus (23) is printed continuously with a fixed width
and in a black color identical in type to that in which
the printing image is printed.

4. A method of processing label paper as set forth in
claim 1, claim 2 or claim 3, characterized in that
said cutting locus (23) has a width smaller than the
diameter of irradiation of the laser beam.

5. An apparatus for processing label paper, compris-
ing:

a paper supply means (3) for continuously sup-
plying label paper (2),

a printer (4) disposed downstream of the paper
supply means and adapted for the label paper
(2) to be intermittently fed to travel therein for
printing the label paper (2) with a print image
(22) and a cutting locus (23) along a contour of
a shape to be cut out; and

a laser processing means (5) disposed in a path
of continuous paper travel (2a) downstream of
said printer (4) for irradiating the label paper (2)
with alaser beam such as to trace and scan said
printed cutting locus (23).

Patentanspriiche

1. Verfahren zur Verarbeitung von Etikettenpapier (2),
umfassend die Schritte:

Bedrucken des Etikettenpapiers (2) mit einem
Druckbild (22) und einer Schneidlinie (23) ent-
lang der Kontur einer auszuschneidenden Form
mit einem Drucker (4), in dem die Zuflihrung so
angepasst ist, dass das Etikettenpapier (2) sich
in einem intermittierenden Laufweg (2b) inter-
mittierend fortbewegt; und anschlieend,

wahrend das bedruckte Etikettenpapier (2) so
zugeflhrt wird, dass es sich in einem kontinu-
ierlichen Laufweg (2a) kontinuierlich fortbewegt,
Halbschneiden des bedruckten Etikettenpa-
piers (2) entlang der gedruckten Schneidlinie
(23) mit einem Laserstrahl, der so abgestrahlt
wird, dass er die gedruckte Schneidlinie (23)
verfolgt und abtastet und dadurch im Etiketten-
papier (2) einen Halbausschnitt dieser Form
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ausbildet.

Verfahren zur Verarbeitung von Etikettenpapier
nach Anspruch 1, dadurch gekennzeichnet, dass
dieser Laserstrahl in Ausgangsleistung und Durch-
messer der Abstrahlung konstant gehalten und in
der Abtastrate so gesteuert wird, dass die Einstel-
lung der Schneidenergie einer Dicke eines Etiket-
tenbogens (21) des Etikettenpapiers (2) entspricht.

Verfahren zur Verarbeitung von Etikettenpapier
nach Anspruch 1 oder 2, dadurch gekennzeichnet,
dass die Schneidlinie (23) kontinuierlich mit einer
festen Breite und in einer schwarzen Farbe gedruckt
wird, die in ihrem Typ mit derjenigen Gbereinstimmt,
in der die Druckbild gedruckt wird.

Verfahren zur Verarbeitung von Etikettenpapier
nach Anspruch 1, 2 oder 3, dadurch gekennzeich-
net, dass die Breite dieser Schneidlinie (23) kleiner
ist als der Bestrahlungsdurchmesser des Laser-
strahls.

Vorrichtung zur Verarbeitung von Etikettenpapier,
umfassend:

ein Papierbereitstellungsmittel (3) fur die konti-
nuierliche Bereitstellung von Etikettenpapier
(2);

ein dem Papierbereitstellungsmittel nachge-
schalteter Drucker (4), der fir die intermittieren-
de Zufuhr und Fortbewegung des Etikettenpa-
piers (2) ausgebildetist, zum Bedrucken des Eti-
kettenpapiers (2) mit einem Druckbild (22) und
einer Schneidlinie (23) entlang der Kontur einer
auszuschneidenden Form; und

ein Laserverarbeitungsmittel (5), das in einem
dem Drucker (4) nachgeschalteten kontinuierli-
chen Papierlaufweg (2a) angeordnet ist, zum
Bestrahlen des Etikettenpapiers (2) mit einem
Laserstrahl zum Verfolgen und Abtasten dieser
gedruckten Schneidlinie (23).

Revendications

Procédé de traitement de papier (2) pour étiquettes,
qui comprend les étapes de :

avec une imprimante (4) dans laquelle un papier
(2) pour étiquettes est adapté a étre alimenté
pour se déplacer de fagon intermittente sur un
chemin de déplacement (2b) intermittent, im-
pression du papier (2) pour étiquettes avec une
image (22) d'impression et un emplacement de
coupe (23) le long du contour d’'une forme de-
vant étre découpée ; et ensuite

tandis que le papier (2) pour étiquettes imprimé
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estalimenté pour se déplacer de fagon continue
sur un chemin de déplacement (2a) continu, dé-
coupe en deux du papier (2) pour étiquettes im-
primé le long de I'emplacement de coupe (23)
imprimé avec un faisceau laser projeté de fagon
atracer et balayer 'emplacement de coupe (23)
imprimé, formant ainsi une découpe en deux de
ladite forme dans le papier (2) pour étiquettes.

Procédé de traitement de papier pour étiquettes se-
lon la revendication 1, caractérisé en ce que ledit
faisceau laser a une puissance de sortie et un dia-
meétre de sa projection chacun fixé constant et une
vitesse de son balayage contrélée pour définir une
énergie de coupe de celui-ci de fagon a étre corres-
pondante avec une épaisseur d’une feuille (21) d’éti-
quettes du papier (2) pour étiquettes.

Procédé de traitement de papier pour étiquettes se-
lon la revendication 1 ou la revendication 2, carac-
térisé en ce que ledit emplacement de coupe (23)
estimprimé de fagon continue avec une largeur fixe
et dans une couleur noire identique en type a celle
dans laquelle 'image d’impression est imprimée.

Procédé de traitement de papier pour étiquettes se-
lon la revendication 1, la revendication 2, ou la re-
vendication 3, caractérisé en ce que ledit empla-
cement de coupe (23) a une largeur plus petite que
le diameétre de projection du faisceau laser.

Appareil de traitement de papier pour étiquettes,
comprenant :

un moyen (3) d’alimentation de papier pour ali-
menter de fagon continue un papier (2) pour
étiquettes ;

une imprimante (4) disposée en aval du moyen
d’alimentation de papier et adaptée a ce que le
papier (2) pour étiquettes soit alimenté de fagon
intermittente pour se déplacer dans celle-ci pour
imprimer le papier (2) pour étiquettes avec une
image (22) d'impression et un emplacement de
coupe (23) le long d’un contour d’'une forme de-
vant étre découpée ; et

un moyen (5) de traitement laser disposé dans
un chemin de déplacement (2a) continu de pa-
pier en aval de ladite imprimante (4) pour pro-
jeter surle papier (2) pour étiquettes un faisceau
laser de fagon a tracer et balayer ledit emplace-
ment de coupe (23) imprimé.
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