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- Sheet-like formed material *159159* BACKGROUND CF
THE INVENTION 5 Cross reference to rel ated
appl i cations *@0002* This is a national phase of
I nternational Patent Application No.

PCT/ JP2005/ 005475, with an international filing date
of March 25, 2005. This application based upon and
claims the benefit of priority fromthe prior

Shimtalikecfotanhed: mwteriabt i ons No. 2004- ﬂmmﬂw"wm’w
March 25, 2004, and 10 No. 2004-133323| [
28, 2004 the entire contents of which are .5s9
i ncorporated herein by reference. Technical Field
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Technical Field

[0001]

The present invention relates to sheet material with IC tags.

Description of the Related Art

[0002]

An example of a corrugated structure with IC tag labels adhesively
attached is disclosed in US Patent No. 6,667,092. This conventional
corrugated structure includes a second linerboard and a single-face flute
that 1s comprised of a first linerboard and a corrugated medium. The IC
tag labels are attached to one side of the second linerboard. Then the
second linerboard 1s adhesively bound with the corrugated medium so that
the IC tag labels are sandwiched between the second linerboard and the
corrugated medium. In producing the corrugated structure with IC tags,
the IC tags are handled in the form of IC tag labels. The IC tag labels are

formed from a label sheet that includes a release liner, a label substrate, an
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adhesive layer that is disposed on the bottom surface

of the | abel substrate, and IC tags that is

positioned on the upper surface of the | abe

substrate. After the ICtags are attached to the

adhesive layer, by making cutting line on |abe

substrate and the adhesive |layer so that cutting |ine,

surrounds IC 5 tags, IC tag | abels can be renoved from
adhb@ve dhpasthdt satispdded driCthabottahekarfaas of ehé dahrddubetrate,

the corrugated structure according to the foll ow ng
andtlépsags Fhatsis posisionaldein sheeippies smrfumenel fheohalrel rsadblstrate.

The unwound | abel sheet is noved downstream between
Aftexchedl( sagshate attachedno ébeiaddesive lagbrlbyshmeding cAtting line

the sane tine, each ICtag label is exfoliated from
ontlabelr sulsdratel amé thaadhesivat lngehed thet chttipg ditet swrroneds IC

positions on one side of the second |inerboard facing
tagsh éCctagrlabalserrboaremoved fitomp ghe selease ligerer Thed O 1@g labels

tags are removed fromit, is wound into a _roll. The
arggstachedsta thexcormgated sapecture acgendingitacthenfdlaving steps.

.the marks on the second |inerboard read by a sensor. )
Fiystothm lapel sheet iy noyaved frempa ggehi nkhe nawvoymd lebehsheet is

width (approxiymately two peters) and that is pperated
moaaegrfrcmﬁnssﬁ%@@ belgrrerolv ogplds EhapfeprerompEgssingythe iﬁb@tsheet.

At the e By S |G a8 FoRslia riise: o Thbbrishse Liger and
atigaBal hohe POGHEERaiRsd Beritinng (TR hE B Rl DS sehpnd Gnerboard
fachie £0€ RO bap ' "Phf IAElaRed cSITON® Lepties Are removed
fror i 18 Houtehdpfo,oh bl They DR 36, 8kiell 1C tags are
ae R AREY B MO OB PRy B concor

di scjgp@y in US Patent No. 6,667,092 is used without
reduci ng the 25 traveling speed of the second

eSSy RERaD i gonad Lk o fmarels
twiRh &k and that is operated at high speed (200-300 meters per minute).
One sheet of the sheet material i1s slit into several pieces in the cross
direction. The same number of labelers as the number of the pieces is
needed and the labelers need their own space. For making the space, the
bulk corrugator, having a length of 100 meters or more, must undergo a
large modification. The corrugator should preferably be operated at a
constant laminating speed to keep the adhesive strength of corrugated
board sheet and flatness of cut sheets. However, when the intermittent
labeler disclosed in US Patent No. 6,667,092 is used without reducing the

traveling speed of the second linerboard, mechanical troubles are likely to

occur. Consequently, the IC tag may be attached to the sheet material
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improperly or the IC tag may be damaged. This neans
that 1Ctag loss occurs frequently. As the ICtag is
expensi ve (several tens yen/ICtag), such ICtag |oss
i ncreases the production cost of corrugated board
boxes wth IC tags. Spending the high production cost
is not acceptable because 5 corrugated board products
are characterized in its cheep cost. SUWARY OF
1mp NN O theODO3hgGaayi biedianppgdile dlnwempans ithaedC tag loss
probl ens, one objective of the present invention is
ocaqups piregueietlpheds thet 8Ci talg inekpehnsige |(€evaglttaps yen/IC tag),
coupled 10 between its layers along their entire
suthked§t tag loB0Bicressdsd thbjprodiictéommdsbofi@orokgaetli e daboxes
well as new features of the present invention will be
withl€ trgsl ySpeddims Budhigh hrodafasioancasttis notaccépiabdevbacpuse
description and the acconpanying draw ngs. 15 [0007]
cormgawg eand pradaets are cherasteszed in its| dheapragst.

configurations_to achieve the above-nentioned
SUMMARYGE TNVENTON t o one enbodi ment of | the
presint iEventi on, there is provided a corrugated
boar dORAPErial that is formed froma cut sheet (100)

havi an 1C-tag tape (30) along its entire 20 .1ength,
t he @3?@13651% tggasﬁo%m@ﬂt&neaepﬁ@bslee}weoﬁwéwe of the
steps of: .selecting..a tape reel. (1) .of an_|C-tag tape

D TqUS AR B o 154 PrOfe ShebamatHial Thglo itk i Tag pape coupled
IC_ta&_Bﬁi tch t.hat tﬁach sai d, cut, sheet includes at

befween 15 Javes qlage thegHatel§ 8 d | C tag tape from

saidoﬁ)ﬁ reel that is held by a reel stand and
provg | Z said ICtag tape in the machine direction to

hecraithobReiRe ' Muef PhirBufa M RN et rra et af the
prefefelinRuelon?lwilnhe sfd Ay SOEERhStUd Rvith feference to the
following description and the accompanying drawings.

[0007]

The present invention includes the following configurations to
achieve the above-mentioned objectives. According to one embodiment of
the present invention, there is provided a corrugated board material that is
formed from a cut sheet (100) having an IC-tag tape (30) along its entire
length, the corrugated board material being formed by the steps of: selecting
a tape reel (1) of an IC-tag tape to which IC tags (20) are attached with such
an IC-tag-pitch that each said cut sheet includes at least one IC tag,
unwinding said IC-tag tape from said tape reel that is held by a reel stand
and providing said IC-tag tape in the machine direction to attach said
IC-tag tape to a successive laminated sheet material, and cutting said

successive laminated sheet material into said cut sheets with a
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predeterm ned length in the machine direction, wherein
said cut sheet is conprised of a first |inerboard
(8), a second linerboard (9) that forns the opposite
side of said cut sheet with respect to said first
i nerboard, and a corrugated nmedium (10) that is
positi oned between said first |inerboard and 5 said
second |inerboard, wherein said ICtag tape is
prgpesetmonat laedthean thaidacleioer digattéch, nwtlieveinasaids entd sheet is
first Iinerboard, wherein the interface between said
cothfrisad dfapdirahdireabdafd (8), d semboHndrbaards(Rrthat forms the
unconnected area, and wherein said unconnected area
oppesteasidedohhsaidacutdsheett witddvespechdéo saddfires dinexboard, and a
strength of a box formed from said corrugated board
comyugatddamedinm (100 thit icpositiongd betwhen isaukfirstoinertboard and
claiml, in a case the sheet material having the
saidecagdtlapabpardesherain daidil Fatiagdtapayie mositiomed babiveen said
entire length is a corrugated board, 1Ctag tape is
conrygatedemedanmeand saxl frgtdinerbeard,| whereindhg interface between
linerboard. Accordingly, the ICtag tape is held
saidelGisan tene sl saidgfisst Hnerhgayddosme amamncppeeeiedrarea, and
and firmly fixed in_a predeterm ned CD position
whegeiay (saad” nRceurActed; area has) a ol therﬁecfféfmte,reritlce the
is possible tq prevent the |C-tag.tape from dropping .
corgpFes YRS B PELY Bf éﬁ)%ofarlaleédrmgsaaé ﬁp%@%eég% mtesial
corrtb%zﬁzid board. It is 20 al so possible to prevent
t he gs fromdropping off the corrugated board

A Y e s R LRIGe HE Hceri
ol 265 R GRS A TR PAAS Bl i
0 5 BERIGR ARG e Pl ANDELE B
flut¥ ahidEa FRAMBYGR. Accordingly, the IC tag tape is held between the
single-face flute and the linerboard and firmly fixed in a predetermined CD
position (position in cross direction).

[0013]

Therefore, it is possible to prevent the IC-tag tape from dropping off
the corrugated board during a process to form the corrugated board. It is
also possible to prevent the IC tags from dropping off the corrugated board
when it receives a vibration or a drop impact during the shipment. As the
IC tags are positioned inside the second linerboard, it is also possible to
prevent the IC tags from being damaged even if the corrugated board
becomes worn because of the friction between the boxes during the

shipment.
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[ 00131 Hereinafter, the configurations of the ICtag
tape, the production nethod for a corrugated board
with an I1Ctag tape attached thereto, and the 5

i nspection nethod for a corrugated board with the
ICtag tape wll be described as one enbodi nent of
the present invention. FIG la is a perspective view
of the I1Ctag tape according to one enbodinent of the

BRIFSS BltS CRIZBIODNOFFTBE DRAWING®r specti ve vi ew of

the Ctag tape according to one 10 enbodi nent of the
[Oq:lrSésent invention. FIG 2 is a perspective view of the
I C-tag tape according to another enbodinment of the
pr esHereinafient ithe.copfiguratipys afcthes ECtagt tape, dhet production
sheet material according to one enbodinent of the
mephed éont a conrargaited board withyan d Cstagspetas t acteshehereto, B5id the
. Structure of onpe type of ICtag attached to the tape .
inspgplipp amethe dor 4a j epraugntedpbeard avishetheo A Crtag sapetwill be
mat erj al according to _apother enbodi nent of the
degprihedhas pag embhosiment of the preseryapypabiePve vi ew of the
sheet terjal according to nqQt h é enbodi nent of the
pr esBHe ilAvENR i RATSPOOITY ®lew qlst S itagetaney aceprdipghto one
he. sheet terial according to another enbodi nent of
em&’ﬂé"}i?%&@ﬂiﬁ? RURSSOEARVERIRD- 7 i s a schematic view of
t he dyction line for produci e sheet materi al
s nB I hdBLisoR RaPERC R RIS dicHRal GG aectmealording to one
odi neng..of _the present invention. 25 FIG 8 is a
emg’ggb‘}%egfgigﬂé‘?r?s‘fs%én?’%%%‘&u on part of the production
l'ine cor.ding to the present,i ntion. 5 Fl 9.is. a
i evf Botnd. PREPeRySeiiET HobroXame s Beqiding 1o Bndher
embSHiftnt of the present invention.

FIG. 3 is a cross section of the sheet material according to one
embodiment of the present invention. The figure shows the schematic
structure of one type of IC tag attached to the tape substrate.

FIG. 4 is a perspective view of the sheet material according to
another embodiment of the present invention.

FIG. 5 is a perspective view of the sheet material according to
another embodiment of the present invention.

FIG. 6 is a perspective view of the sheet material according to
another embodiment of the present invention.

FIG. 7 is a schematic view of the production line for producing the
sheet material using the production method according to one embodiment of
the present invention.

FIG. 8 is a block diagram of the inspection part of the production

line according to the present invention.
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cuts the sheets into blanks and trinms. DETAILED
DESCRI PTION OF THE INVENTION 5 [0014] Fig. la and
Fig. I b show two typical configurations of an I Ctag
tape (30). The term"IC (Integrated Circuit)" as used
herein refers to an I C such as a silicon
sem conductor as well as to an organic transistor
formed by printing an electronic circuit or the like
on arFpkasts a fiewndhoWing the lagothof\Bodbiohe-where tHeedie cutter
(30) that includes a successively fornmed tape
cutsulbet strdees {ito laakk Gridagsmc20) . The 1 C tags (20) are
attached to the tape substrate (2) with a constant
interval. The tape substrate is ranged from2 to 100
mmin wdth. This width of tape is suitable for
DERAHIEDIQESCRIPAJO N X0F THHEANVENTJ&NI boar d. The I C
tags (20) may be conprised of an 15 I C (3) (i. a
Qﬂlﬁﬂ) covered with a protecting material) and an
external antenna (4). The external antenna (4) is
pl acBiy- datandifighbb & W 3Worttypicsd sonfigusatiens pf antl€hteg tape
iis enclosed in the IC. In the ICGtag tape (30) of FI%
(3005, The teom 4§ ([p6genated Gizsnith s @sea)heram refarshnan 1C such
(4), . and a substrate film(inlet) (5). The substrate
as f3 SHHQOD) semicopglushen ap JHeld asetewsanorganigriransisten donmed by
tape substrate (2). . The IC (3) is placed on the
prlalﬁ%r@q% eé%)tromﬁ cptuit emthailikesn a plasticinsubst r at e

C-t t 30 b f
rmt ef}gm S’ffmﬂs?ggpgt%%%aé’ﬁéégfanrﬂﬂ ; %wgw%gﬁ%ws*y formed
t I
tagepSgbStraf K B K jas el aThooiG) Tagt (ERLATe aiangbdo the
Y GRS ST P e G3P SSRRl Mo

from 2 to 100 mm in width. This width of tape is suitable for attaching IC

tags (20) to a corrugated board. The IC tags (20) may be comprised of an
IC (3) (i.e. a chip covered with a protecting material) and an external
antenna (4). The external antenna (4) is placed outside the IC (3) whereas
an on-chip antenna is enclosed in the IC.

In the IC-tag tape (30) of Fig 1b, an IC tag (20) includes an IC (3), an
antenna (4), and a substrate film (inlet) (5). The substrate film (5) is
positioned between the antenna and the tape substrate (2). The IC (3) is
placed on the antenna (4). In this embodiment, the tape substrate (2) of
the IC-tag tape (30) can be made of any material.

[0015]

Fig. 2 shows another embodiment of the IC-tag tape (30) where a

cover material (6) (e.g. laminate film) is adhesively attached to the IC tags

(20) so that the cover material can cover the IC tags (20) shown in Fig. 1a or
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In the two enbodi nents of I Ctag tape (30) as shown in
Fig. la and Fig. 1b, the IC tags (20) are not covered
with a cover material (6), so that 5 they are exposed
on the surface of the tape substrate (2). The tape
substrate (2) is made of, for exanple, a paper
material, but nay be nmade of any other material. A
tape substrate (2) of paper naterial is easier to
Figridcess than a tape substrate (2) of the other
materials. For exanple, an antenna can be easily
[oGtalached to the tape substrate (2) of 10 paper
material. As a result, the tape substrate (2) nade of
papeln the ewoambodiments afd€t-tag tamt (30) ashshowhan Big. la and
the other materials. Such paper material includes
Fig.olb,ethentC ¢agb(80hatdinot woresidngithapaoyenmateria 6)0& that
to 0.2 mm thick, kraft paper, and the |ike. In
thesdare pxposedeayuthe spefaee ofithé tapmsebsiratst (Zg can be

used as such erial. Such regular paper 15
doesThettape |su§/sgr@rte Fa>q:@| magde 06 fonexkample :glpaﬁyr matepak but
into it, ThetaesubstrateéZ) can_be a astic film
maghbe ipdmal any ofhermaterialar A tape ﬁpbatr@ﬁe ZZ)pq)faEfﬂ?Q}‘ material
film the plastic filmcan be usc& ﬁs IC—ta lf
is eagipr toHrogpsssthan iy Fwwvhstéabeaﬁ co F%@F@% P§la s. For
SRR %pﬁaewg"q%”g%ﬁrﬁema@ VA herotogh %%%p%gswéate @ of
pobatbulfel™) Attt i i mprria
mad 2
is BrF Gk %ffeogbvgr@%@hﬂwqgﬁsaah% tridline Sithupaver material
th.l di tot
indlidgh BR\%‘%’I?FB ce%ngﬁ ar%%ﬁévéﬁ ReS VBT (46 0.2 mm
thltcila.t k{v g%f)gr rs t | ner oar ar%%élﬁ)on rercgqn%Pg@Elﬁgr with
T I h
wattgpr?ro() %%dcallﬂeb Gs&?ga(ﬁ @8&1( or! fiaf * | ner%%ar gﬂ](ag Paper

corruga and t e seco

dod¥Got KHRRr (&N dYul ML1KdaSined ue) to soak into it.

The tape substrate (2) can be a plastic film. When organic
transistors are printed on a plastic film, the plastic film can be used as an
IC-tag tape (30). The plastic film with organic transistors is easy to be
wound onto a paper core having a predetermined width. Thus, when the
IC-tag tape (30) is the plastic film with organic transistors instead of IC
chips, IC-tag tape reel (1) can easily be made (See Fig. 2).

[0017]

Fig. 3 shows a corrugated board as one embodiment of the sheet
material with IC-tag tape according to the present invention.

Fig 3a shows a corrugated board (40) that includes a second

linerboard (8), a corrugated medium (10), a first linerboard (9), and an
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tape (30) face the second linerboard (8). The ICtag
tape (30) as showmn in Fig la or Fig Ib can be used in
thi s enbodi nent. The adhesive 5 surrounding each IC
tag (20) prevents it from noving on/dropping off the
surface of the tape substrate. [0018] Fig. 4 shows a
paper book cover (70) and a paper band (71) w apped
around a book as one enbodi nent of the sheet material

ICwaghape (80)-.t &thd BP&agQapd(B0) Erwuptakbesvern (HOomagated

the paper band (71) are nmade of a paper material. In
meidirese(10) amal e, sdcbadlhdrbgatd (8. | THenlE daed(40) onhthe IC tag

paper material. For exanple, the ICtag tape nay be
tagroi0) ifaceethdetovmdrlindboakd @Y. s THe IGeapappe (30 £5 shown in

A piece of the book cover (70) or the paper band (71)
Fig da opd'igdibncant be alsedgntthes embbdimertl | The adhayivand | C

tag tape (30?{ 15 is renoved fromthe book cover (70)
suenednding pagel Ciagd20¥ pyeverite it fonagoving enddueppeng offrthe

off along the perforated line (72). In an alternative
suefppodf thentapssebdwate.n Fig. 5, the I1Ctag tape can be

pl ac&% 051 the spine of a hardcover book (73).

Al tel0fdBively, the 1Ctag tape (30) may formthe

bottaom part of a packed bag (Z4 , as shown in 0 Fig.

6. [Bwrdshqwga rapes byokiceren ?ﬁ)@mﬁceimeribﬁ@df A) wrapped

coryugat ed board as shown in Fig. 3 according tqo one
arQsbAIEktasHIa HE DRATEARE phthahersomateripewithy an dGrtag tape

O] n ook e 26 Fed B aapebnnd (i} atd ek oiohpaver
matPHiah bl Bhess pgyb Esn bt LG o haPia eibaRded 1adhe grnsa
matBFiAlgal SeKR U SITC [HBJAR: BoY WABOnFRgetbanusen the
la})'e% bf the paper material. A piece of the book cover (70) or the paper
band (71) can be torn off along the perforated line (72) and IC tag tape (30)
is removed from the book cover (70) and the paper band (71). The IC-tag
tape can be torn off along the perforated line (72).

In an alternative embodiment as shown in Fig. 5, the IC-tag tape
can be placed on the spine of a hardcover book (73). Alternatively, the
IC-tag tape (30) may form the bottom part of a packed bag (74), as shown in
Fig. 6.

[0019]

Figs.7 to 9 show a production line for the corrugated board as shown
in Fig. 3 according to one embodiment of the production method of the
present invention.

In the production line (80), the first linerboard (9) is provided from a

first linerboard roll (81) to a heater roll (82) with which the first linerboard
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(84), a glue applicator (85) to a corrugating

apparatus (86) where the material is corrugated into

a corrugated medium The second |inerboard 5 and the

corrugated nmediumis attached together with a press

belt (87). Then the first linerboard (9) and the

corrugated nedium (10) are adhesively attached to

each other and are fornmed into a single-face flute
(9)(isGieated.t €Fhe thateridlite tel fosmed ihtotks chougatded mddiam is

cqrru%ated medi um (10) of the single-face flute (50)
prewidedifrxorn augirmygates gledeumpplli @3 vra 48@)porifeeoghesttr 10ll

single-face flute (50) then passes a bonding roll unit
(84)9a elutappboatirSB§) td amorrugatong apparatus (86) wbere thel .

The bonding rol| unit (91) lamnates the single-face
matppiabis ¢gonzatei itte sevsngatddiaedoand (e savandilinerboard

provided from the second |inerboard roll (89) via the
anfldhe epriugated sogdiumy is Atfached togethien stith @ prens beds: (849

tape (30) .is Brovi&sd bet ween the single-face flute 15
ThFBG;eéﬁfét {merbearshtd) landethsoepraugatedimgdivm (10) argadhpsively

reel . In this way, . the first linerbqard (8), th
att@sﬁ?%g@éeﬂ eEheANd £ap ,f°1EfHé3f1M%% sy é'rfﬁ%gé‘t‘f @;63 After

the 1Cta ape (30) .are,adhesively attach t o, be
thito the dRsigI éré’%lﬁfiéa the BT Reads ueaff@)g%#@&
. boar.d (40) js.slit.into a certain w.dth b slitter
singde grcs s (S Gre,alt Ssfhs Fid EGaphiifiador (3o ndesslued
. (10 [ 0 ich an I C-t tape is € .. The .
singlitase fufy Gt tBnitsnre o Wy oRE o 1500 B et Snsists o an

devi 5),duringt cuttin Lpcess, 020 n
unpit b ol ISHEL L  of ona BUF GG ek BB a8
.t 2 hntaerrogator ((reader/ wditer) .(96) .wi
sinf Tt ohies o0 Al BREREBR HERPGH YR Bk 1f B4l From

i I 0 n o]y

the S Ao T RE VOB h ek SBTERT Bt 8RS

lathfhdtidh Rh8AUCEd £ 5:00H0) G4 pdvibe8 beg\t;vgglg)thé dMhgle-face flute

Interrogator as used herein refers

(5q)§,§ﬁﬁﬂ4é%éme)hne%%aw ‘(?dﬁrbm 4R 1C-tRAGICRel el e way,
gth of the corrugated board in the machi ne
the first linerboard (8), the corrugated medium (10), the first linerboard (9),
and the IC-tag tape (30) are adhesively attached to be formed into
corrugated board (40). The corrugated board (40) is slit into a certain
width by a slitter before it is cut with a cutter (94) into cut sheets (100) in
which an IC-tag tape is embedded. The cutter (94) is controlled by the
production control device (95) during the cutting process.

[0020]

When the production control device (95) activates the IC tags (20), a
interrogator (reader/writer) (96) with an antenna detects the location of the

IC tags (20) in the corrugated board (40) and sends location signals

indicating the locations of the IC tags (20) to the production control device



10

15

20

25

direction that passes bel ow the encoder (97) and sends
signals indicating the length of the corrugated board
to the production control device (95). 5 The
production control device (95) uses these signals to
calculate the MD position of the ICtags (20) in the
corrugat ed board (40). Based on the calculated
result, the production control device (95) sorts the
(9% L(hnsheau'ogd@ﬂ)as wsddhhareih Cefeag t¢ AQeadsr/writer). The encoder
non- def ecti ve sheet or as a defective sheet. The
(9 Noneawires tthe desh éexgtihsofddiei merugmted board shabe hafine
including an 1Ctag (20) 10 within the area to be
direetinpdhahpesses keeloi tdret emooden §2Teandoends bignalhindicating
defective sheet is defined as a cut sheet (100)
the lengtliof ghasormgatgdkioand o the prodectionhentrobdewice 495).
contr ol deV|ch§95) fgé Fer sends out signals to a
p

Thginreduetion gpntied deside yseshhpserrignals toetadeulate the/MD

sheets framthe oduction Iine, 1] The nethod
p0$1&1|0npcr &@@cllqw@ag;%@%ﬁgattba cppateated b ﬁgrci %&025 diasediamthe
calepliged TPacts Papk n%%%ori M?Sﬁf@éci%@é'a%ﬁ%%ﬁ&w@y (100
wifth 0o D) btppnan 45 «%xgva?ﬁfq‘%@%é&%gaije@alv%@a{eéﬁq The
nopdelediVe S5etan dEREeAGs aget gy 46p) ndly Lféé‘r?';ﬁfeé&']&m
wilhifihe ?a""rre%tp%“e%?n%%iip%%ﬁa'agvﬁgﬁﬁaérzr%aﬁmB g pipile the
aofPRvedheg indouned e R P 1P Rme (it fpee vichin the
gt s ebERlar ﬁsf?fﬁ%? BAA %’e%“oqﬁéﬁ?%aé’%?t
divEREer B2 RO AP Sr AU Lehb i iﬁcxfﬂz%gaee% fdE the

secon tags exi sts.
prddudt@S1ih€0) are 10 positioned on the inner side of

the second |inerboard. Therefore, the tenperature of

t he H@OQQPS (20) are kept under around 90 C

Accor di ng .

The method for producing corrugated board using the production
line (corrugator) (80) is described below. When the single-face flute (50)
and the second linerboard (8) are adhesively attached to each other, the
IC-tag tape (30) is coupled between the corrugated medium (10) and the
second linerboard (8). Preferably, the IC tags (20) on the IC-tag tape (30)
face the second linerboard. Therefore the IC tags (20) do not make contact
with the starch paste that is automatically applied by the glue applicator to
the tips of thé flutes formed in the corrugated medium (10). The IC-tag
tape (30) as embedded in the corrugated board then passes over heating
platens of the corrugator. The heating platens contact the outer side of the

second linerboard on which no IC tags (20) exists. The IC tags (20) are
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the performance of the 1C tags (20) is not worsened.
[00221 5 The single-face flute and the second
Il i nerboard are attached to each other using typica
adhesi ves such as starch paste or vinyl acetate
emul sion. Wether the typical adhesives can attach to
the tape substrate (2) depends on the nmaterial of
whi ch the tape substrate (2) is nade. If the tape
positivsedatreti{e2innes sidelof tlie accmtdelinetboaindt Theseforabihe
for the attachnent u3|ng 10 the typical adhesives,
termherataye of the { Cattags (20) axe keptaehder 2wurik9¢orC.ugAtentdingly,
medi um (10). On the other hand if the tape substrate
therneefopmanceef éhe 4C tagk420) is nustwersenal e for the
attafhneit using the typical adhesives, the tape
substd022é (2) is not attached to the corrugated nedium
(10),. However, such adhesive does not exist on th
i nt eTha@@lsJ@tfﬂé%ﬁwtﬁ@mddhea‘gwaé n{esbya%dwarqstttaﬁbed to each
second Ilnerg ag in both cases. Therefore, the
otheyr ysigatEmepba esm@)wplh ap SEH e oK dipleacesatey gmulsion.
eak, which worsen the quality of the
Whasher $he &PIBLAhenves senattiacsiadie Gipa éﬁgosém%qei {2y depends
has reveal i hat esifthan 5 mMm

Ongﬁggﬁgﬁﬁl B bie b PR D) 15 Pedbeolf {iatape
sufiSHRES R ¥ ffdé SE8 whoirialtheh5° BubtBble BF thi 3 ShunoR Ssing
b FrRehlafhedben, b8 taBraRbRE R B R YL, B8 Ruagace
mhE 08" 39%@% &b%%’h Ib’é%?i‘lve‘@s.s bsbEE Made of p gpaterial
thd B3I S o A L B s BT BE iV ieHE peBSsiyep e tave

subﬂebt@@ iénseahedrcgeafts tﬁé%ﬁf ?@hﬁ&ﬁenm he}ﬂiv@é\ﬁer such

i S posi tioned on one Side cor rugat or
adheéivaldoewing eQPs%rcﬁ{ HSidterRRe 'b@h@eélli‘ €hé& QT 4@alQle (30?} and

therefrom A reel stand is placed on the caster.

thé 8&donst BRErHJAGH USPn BHtIELARGA gthebafore X{IRNEIrPEgated board
(40) in both cases includes a dry streak, which may worsen the quality of the
corrugated board. A statistic study on the quality management, however,
has revealed that less than 5 mm of dry streak does not significantly reduce
the compressive strength of the resultant corrugated board box. Therefore,
even in the case that the tape substrate (2) is of plastic material, which does
not stick to the above-mentioned adhesive, the resultant corrugated board
box can have a sufficient compressive strength.

[0023]

Typicai equipment for inserting the IC-tag tape (30) between the

single-face flute (10) and the second linerboard (8) includes a caster. The

caster is placed in the aisle that is positioned on one side of the corrugator
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across the corrugator. The el ongated bar hol ds several

reels of the Gtag tape above the corrugator. The

nunber of the reels is determ ned 5 dependi ng on how

many nunber of pieces the corrugated board is slit

into. The ICtag tape is fed dowmwardly into the

heating platens (92). The I1Ctag tape (30) is then

gui ded by a guide to the predeterm ned CD position in
fort dibow Ty egatear shiwaopbrafd el dorri@atdr theeefrGnt.agA ré&03tand is

are positioned between the cover tape (6) nade of
pldcadiomathe ¢adter.arnbhe heeltsipadsnblstdeatas ¢1ahgated bagextemeing

(30) with sandwiched I1Ctags (20) is formed (Fig. 2).
act¥serthe lsertugatay tRhe el@®ated bar thedds sewedal cérdd of Che dG-tag

(202) is enbedded in the corrugated board (40), both
tapehaboveaphe ewvugatord The number bbthe reeds ks deteraviviedi ng

t he damage on the surface 15 of the ICtags (20). If
dependizgrombhwsnaayi sumppr pEHieces the coxzugaged hpard soglit into.

with the sandw ched IC:-tags é}%&h t he IC—tag@E?spe
Thed§) tambanseisfed floggnwardly ingp shevheatinglatgps (93). The
corrugated board boxes (e.g. waparound cases that are .
ICitagdapg (3&)5@d§¥3‘é’r g@eé@ %guygépo pyedetppmingd Chhposition
. I s enbedded gro%{]d the 20 w aparound case. By pulling
in the corrugptedhbaatfling the case, the wraparound case is

open&%@g@d di spl ayed. [00251 The cover tape (6) nay
be s e-treated to elimnate blocking in

o eSS g Bk P M o
S ) o A SR RV A DR P v
YRR B TS AL 1RO TP QR Vi e
sandwiched IC-tag (20) is embedded in the corrugated board (40), both the
tape cover and the liner board work for avoiding the damage on the surface
of the IC tags (20).

If certain adhesive is applied to the IC-tag tape (30) with the
sandwiched IC-tags (20), the IC-tag tape (30) can be used as a cut tape with
IC tags for corrugated board boxes (e.g. wraparound cases that are usuélly
used for packaging beer cans). The cut tape is embedded around the
wraparound case. By pulling the cut tape around the case, the
wraparound case is opened and displayed.

[0025]

The cover tape (6) may be surface-treated to eliminate blocking in
winding/unwinding process. The IC-tag tape (30) with the surface-treated
cover tape (6) is easy to be wound onto a tape reel.

[0026]
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antenna directly on a tape substrate (2). The printed
el ectronic circuit may be covered with a protecting
coat. Wien the electronic circuit is covered 5 with a
protecting coat, cover tape (6) does not have to be
used. If the tape substrate is strong enough for
corrugator on-nmachi ne processing, an ICtag tape
having single layer structure as that of a cut tape

can BehdothellChiyg tappl(30ngithdidisd sice irclades shdggahid he

tape substrate (2). [00271 10 Areel (1) of I1Ctag
travspeot 36)anM € hitdd pessibée tepandceteldpsbhiadiralitiR€luding an

cutter (94) of the corrugator. The I1Ctag tape (30) is
antdartrectipdctlp o a tape sladteated@ir dThWpeinteldee] petooniztditouit may

line (80) ranps up, the corrugated board gains sone
be aovetedrwithom prateetimgadact | Whdi tle ¢l@0)ropietiecaitliy covered

i ncludes a driving apparatus (not shown) to allow the
witleagirntetpepcbaif cover thpel(6) tlaes napbayd6) beaiskd! | dfithentape

hi gh speed of the corrugated board. By using the
substirgtenty tppag anavgh dar esyugetdroantmachine processing, an IC-tag

| C-tag tape can be avoided. [0028) The pitch of the
tapechewds {ingle layver stgngsire By that oha cuttape canpe fopnpdihy

20 .expl ained below.  The |1Ctag-pitch i ? det er mi ned
applydpg Aidhgsivs tornessigde abithe kape substratt (Dor r ugat ed

boar& boi. Basically, the sheet material needs to

cont 10 78ne ICtag in an area to be fornmed into one

i L s A
Cuflttéﬁf% b e deige: | Dhens tataog B0l S aliachod s e
R oy Sredit
bofRE A ARIRHE afSCRIEM,  JTRE RSBl LAEHBH, BRfEFasiy

incilg&d 8 &?\ﬂn@eap\@astytlys ‘(’ﬁcfti s%%%vn)%eaqlcfvb ‘ff% Ifé/edihg%peed of the

IC-tag tape (30) to follow the high speed of the corrugated board. By using
the driving apparatus, excessive load exerted on the IC-tag tape can be
avoided.

[0028]

The pitch of the IC tags (20) (IC-tag-pitch) on the IC-tag tape (30) is
explained below. The IC-tag-pitch is determined according to the size of
the resultant corrugated board box. Basically, the sheet material needs to
contain one IC tag in an area to be formed into one box. Thus, the
IC-tag-pitch is generally determined by the length of the cut sheet (cut
sheets are formed by cutting the sheet material into a desired length in the
machine direction by the cutter). Various cut length is defined by the

cutter (94) according to the desired types of boxes of customers. As more
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sheet material is cut into nore than 500 different
| engths by the cutter (94). It is practically
i mpossible to stock |Ctag tapes so that their
|C-tag-pitches 5 correspond to all the box sizes
required by all of the custonmers. Therefore it is
nore practical to use |Gtag tapes (30) having a pitch
of IC tags (20) that roughly corresponds to the
thate sneddhogagt Mifferemesizas of lveetugated)boxeharelFodaged in one
tape (30) with roughly adjusted | Ctag-pitch can be
fachentl the lenfiths@f éhe cut phestsofangheovastly verivesed Spgcifically, the
di fferent custoners. This allows for reducing 10 the
shéqtematerigl isfcutdptaviarg thandl0 different lapathp dy(3@)cutiern(94).
another reel to produce a different size of boxes.
It sguzgticaltydmpossidge b stk KC-deg sapeneaithaictrair Ag-tag-pitches
the length of a corrugated board _blank in the machi ne
corgpsRQid g(hallmvé bengizes gpauineddnkallipf the rushomers. Therefore

. direction may be different depending on the type of
it womogg Arpagcal tn pse JEstrg Fame&lgét%wg& pitehi ofel ¢ pss (20)

thigor RIEY CartsoRPadS tRrheanaRd lengrhod the gt Deet (99, The

TR aPRTIO R e S SR RoBI i W B gtoron
b f d d. F A, f.l )

R TR Ton s dy ARG oS wltic BBrs,far agducing
b ds, tively | b f

thq PRl i pateting ¥ osRhoF dESEE pard s (8, BT Sifher reel to
r&frc bggtifnr%s%se uj rr(;exnts and for furniture are al so

p plﬁgd% § Youdi X! | corrugat ed boards. Anobng

m ddg)% hzed boxes, an A-1 type box for packagi ng
oranges or a television set has flaps on its upper

fr; Qfe ?HE -IcTtheg-gﬁcﬁ-iél dbva%lmg {%S%hgrto%etlaﬁgtntgteﬁa oif s

rom a corrugated boar ving a cut

corrugatdll b&arkt Blank iNtKPRERICAEn AH1r8ELibAN- The 16ARAOS a Blank in
the other hand, a waparound case is made from a cut
maxh®8¢ direction may be different depending on the type of corrugating
rolls used in the factory or to the types of products ordered by customers.
From G-flute corrugated boards, which have a flute depth of 1 mm, and from
B-flute corrugated boards, which have a flute depth of 3 mm, comparatively
small boxes (e.g. boxes for sweets) are produced. From A-flute corrugated
boards and from double wall corrugated boards, comparatively large boxes
(e.g. boxes for flowers and personal computers) are produced. Boxes for
business equipments and for furniture are also produced from double wall
corrugated boards. Among middle sized boxes, an A-1 type box for
packaging oranges or a television set has flaps on its upper surface. The

A-1 type box (regular slotted box) is made from a corrugated board having a

cut length of 1.2 m to 1.8 m in machine direction.
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(100) having a conparatively short length (30-60 cm.

Wien the length of the cut sheet (100) nmade into one

case is short, the cutter (94) cuts the sheet 5

material into twice or three tinmes larger length than

the length that is needed for one case. For |arger

boxes (A-1 type boxes), the sheet material nmade into

one box has a length of 280 cmin the nachine

di ref@0i3oh at nost. Therefore, to attach one IC tag

(20) to an area of corrugated board nmade into one

box, Ohhthd Gtheghpinidsa shraphdolned 3 sé ds28@denfrodd a cut sheet

[ 0031] For corrugated boards nade from non-paper
(10fatlerving a tdmepatadivelg-ghiort berngth (36-@ter) i Wéhlen nha length of

simlar manner. In exanple of plastic corrugated
thdoutr sheetH2000maalg indpene sase isashad, the ¢utden(BBtduts the sheet

corrugated board by putting the ICtag tape into the
magerialigatedvwhenod threa histesnisirgestdength thah0de2]enpth that is

above described nethod for attaching an | C-tag tape
ne¢dy) farponespesa. nferelargpr bareh A dppinechioxes) pekslhytatgnaterial

material other than those including |ayers |am nated
magie taonedipxchapatlgpsrh phaf Icnken the maghiag dipgpiian at most,

Thegalap, 60 attach ot | Eina o0 opbareHokarigaisa oaamade into

into carions (e.qg. mlk cartons), The | am nated paper
On%gg?‘dﬁPesf(\S'G?ﬁﬁHt S}I‘(Hn‘#kirhﬁ?’(?l&’ ggsgﬁ'f@bt of paper and a

sheetQ qi plastic filmor by |lam nating several sets

of t¥W93Ami nated sheets. [0033] Typical paper has a

simlar lam nated structure to that of the 25 :

i B e BOTMFRtShodoat Crn 5vadin R omoBy PR L Jiatesiel, the
O AN N R TR S R T
ol ALPRBD, IRIAEL AR PRGOS R b
by %%\fﬁhglth\é’eltC-‘f@é’%af)@hﬁoach%tk%ﬂugated board in a hot-melt state.

[0032]

The above described method for attaching an IC-tag tape (30) to
sheet material can be applied to packaging material other than those
including layers laminated with air space between them like corrugated
board material. The IC-tag tape (30) can be applied, for example, to a
laminated paper board to be formed into cartons (e.g. milk cartons). The
laminated paper board is formed by laminating a sheet of paper and a sheet
of plastic film or by laminating several sets of the laminated sheets.

[0033]

Typical paper has a similar laminated structure to that of the

laminated paper board. The lamination of the typical paper is formed by

preparing pulp suspension (natural fibers suspended with water and other
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and then drying the sheet. During these steps, the

ICtag tape (30) is provided froma reel to a

position between the wet webs running in the 5 paper

machi ne. The 1 C-tag-pitch of the 1Ctag tape (30) is

selected to be slightly shorter than the | ength of

the final length of the resultant paper product so

that at least one ICtag (20) is attached to the dried
adgdpers), flowthg andTdev 4 @pengs tis pulp sué@dndiontdn a8 mesh net of a

enbodi nent is preferably made of thin paper that has
papesinsichame guforn \a wet wed, poinbining sgyeoakewehevdbenditog sheet,

10 between the tape substrate (2) and the pulp. The
anfl GCheag dpyingh the shet.er Buritz dbess dtensp, tthet Ke-thgntdpe (30) is

l ength of the cut sheet that is specific to the
rrovaded tfzem paxesl tor adnsitior hptwieendtheapet )welrh e unngignim the

IC-tag-pitch__is about 5 cm [00341 15 The IC tags
papepmashinge Thetl{gtagipitchaef) theatCriag tewat B9 iip salgetabto be

.position (pasition in the machine direction) in the
Sh%ﬁy whertar Hean dhe dength pf, the Heapalplsngsh af thearesdipnt paper

&fO) is provided onto &Ee corrugat ed bgard (40) ,
Pregidioth thrkddt My hteaavé?@oﬁ wttarhed t¢dbpcdrigd paper

(20 Lth regard to the .cutting edge of corrygafed
pr%ﬁ#dmﬁl‘i’@)tap sykstrateg lpéﬁle%sn{ MERf ipPre ra@cwde of

in_an sition wthin.an area to,be fornmed into .
thignaiety FinbPea @ somia HBRITHE Dieds ta Spmge thebpyding

the crgss direction | engfh i ddition tgq,the.mchi.n :
betyygert it qagﬁgtsﬂbs?rﬁt?)r %t iaé’gi, t?‘ﬁe p@ﬂf’pos?b?oic'tag'pltg‘ 18

sitihon in..the crhoss djirection),,of the |IC-tag.tape .

defBnbl RerePubrrisc e hntL Iah bR eliifhast idd b 3gecitic to

t hat st.he 1 C- iy 30y will not b osit.ioned, 25 in.
the PENIER bEP A Pro AR et sk, aBbE (bR 6 Tak Biteh
iséﬁ%&ﬁ?éﬂit9h that is identical to the length of the

cut sheet is not available, 1Ctag tape 16 (30)

havi pgsa]simlar I Gtag-pitch my be used. If the
|Ctag-pitch is longer than the MD | ength of cut

sheeThé @ tasl )tdie thengtthOfapd @@ rdaf be located in any MD

position (position in the machine direction) in the corrugated board (40).

[@>(e)

In other words, IC-tag tape (30) is provided onto the corrugated board (40)
without predetermining the MD position of the IC tag (20) with regard to
the cutting edge of corrugated board (40). At least one IC tag (20) can be
placed in any MD position within an area to be formed into one corrugated
board box. The area i1s also defined by the cross direction length in
addition to the machine direction length. In practice, the CD position
(position in the cross direction) of the IC-tag tape (30) on the corrugated
board (40) is determined so that the IC-tag tape (30) will not be positioned
in the trimmed part. When the IC-tag tape (30) having an IC-tag-pitch

that is identical to the length of the cut sheet is not available, IC tag tape
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which is specific to the resultant product, cut sheet
wth no ICtag (20) is produced with a certain
frequency. If the ICtag-pitch is shorter than the 5
MD | ength of the cut sheet, cut sheet with two or nore
ICtags (20) is produced with a certain frequency.
[ 00351 Accepted difference between the | CGtag-pitch
and the length of the cut sheet is determ ned by the
(30)okavagcaptiadilhy ICreagrpkieh afayabeousedg IfotH® TChreag-pitch is
production schedul e (the accepted difference is
lomget ehanngee MiD lbagth of @ae shekie (excheding- thaglamgthhofi the trim),
shorter than the length of the cut sheet and when the
which iagppiifichtol thd eemydtanthproduee, tenghéetowitthaod@ tag (20) is
sheet). The nore the difference between the
pradixaedgw it & lveatradntfheq eyt h IHthd hE-tagtpistleas shat@y than the
is, nmore frequently cut sheets (100) with no IC tag
MDD Jdength eofpthedaubdheThecuts sheet shtdettso 000how IR tagd €0) is
tag (20) are thrown away as defective sheets.
proiucsdav il 4 centpam frequeneyit sheets with no 1 C tag (20)
are E%rodhjced, the production |oss becones higher. A
i mi 0088 the production loss is set by the maker. To
redﬂge the defective sheets, it is necessary for the
manufaeanied i ffere ngeebeteeencihe {Crtaganitdo pngk theelamith of the
s of éC—tag-pitches 0 based on orders from

Cuégg‘?‘ﬁn’ér etegpipad ihyuthe ipssrsantads by the makarozacsprdias to
o RS ARl O e e o e
cof SR oAt ST R P Pl FonS et and
wheR et e Brthos htwa et okl br chE e shegp | Aphe more
end 2R 5 e 1 GNER bAE BLJBEel B g sheet 100

is, B rgguéxfltlg Q%tcslﬁteekse&gjdy v&ﬁ%ﬁq{% 136} t&E?Z@uﬂeogFJd\f'ced. The
oraers In a

ari e
cut sheets (100) with no IC tag (20) are thrown away as defective sheets.

Accordingly, when more cut sheets with no IC tag (20) are produced, the
production loss becomes higher. A limit for the production loss is set by the
maker. To reduce the defective sheets, it is necessary for the
manufacturers to prepare IC-tag tape (30) of several tens of IC-tag-pitches
based on orders from customers for various box products. The
manufacturers choose one type of IC-tag tape (30) among the prepared IC
tag tapes (30) so that expected number of defective sheets will be below the
predetermined loss limit.

[0036]

It is important to reduce loss of corrugated board (40) and of IC tags

(20) in producing corrugated board boxes with an IC-tag tape (30) as well as
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certain narrow range, it is useful to prepare one type

of 1Ctag tapes (30) so that maxi num gap between the

cut length and I1C-tag-pitch will be 5 cm 5 If the cut

sheet is 125 cmlong and the ICtag-pitch is 120 cm

which is shorter than the length of the cut sheet,

then one cut sheet out of 25 cut sheets is configured

to have two IC tags (20). In this case, 4 %of the cut
to sbdedes thd B0)ckan@dnod ih GahAggingpehd sthckaseth@ICethg tApes (30).

the other hand, if the cut sheet is 125 cmlong and
Fot krxah®leaif the cht ilengt30basad whithie ¢wstboreysy otdwan vdlies in a

the length of the cut sheet, then one cut sheet out of
ce2gircuarsiveeange,sit is anefuj up gueparhone tyme b1 €agg(tapes (30) so

In the latter case, |ess percentage of the cut sheets
thqt1 oGixinmum gfap hetween 4he tcapdendd) and Mersagpitdhoeadll be 5 cm.

However, by nmeking an | C-tag-operation software to o
If the cut sheet ds 1265 cohéonguandGhea§€-tazmitelnds 0ecm, which is

attached to one cut sheet (100), the cut sheet (100)
shoyten thas the lengdh(afodphegeets shert, thon ane pet sheetedutiof 25 cut

defective sheet. In this exanple, if cut sheets (100)
shegteris oppiigaredige hapmw) tve éCa“@GédeQ)j bln thiscepseodet, oft the cut

I C tag gitch of the IC—t(a(g tape (30) is preferably set
sheess 4005 apAafil G tag tank (3@afervastedne Quithe iéher hapd) if the

sq t hat t sheets (100) with 20 no_|C tag (20). are
cuhglee%rla&%eﬂan @ﬂqgea&gﬁ%lpytat%@tp%é% 130 cithavligh is fluases than

(100)..is,.reduced. Further, if an IC-tag ta 30 .
the, oy th 86 BpFaishefk thas oxg. pRE & e?*s%élévgfs?fﬁv@%tysheets is

ed nd if th Ct (2 i s.placed in a positjion

coffgirediiihve o5¢ (e (ot ihe HEFEESse, Tof PaShhl of the

dur i di e- ti roc . In ot her words, no
cufheel?, (106 p S of the LCRgtRRRTM isaftedor v 25

posifdo%ﬁ d ICtags (20), no cut sheets (100) with two

I C tags TZO), or no cut sheets (100) with no IC tag

(20) Gy B S 1048 ek RS By <4y oo of
th@t&8"1C BEeAiR) Ghht 128 atPAAQRSH one cut sheet (100), the cut sheet
(100) with two IC tags (20) does not have to be sorted as a defective sheet.
In this example, if cut sheets (100) with two IC tags (20) are accepted by a
customer, the IC tag pitch of the IC-tag tape (30) is preferably set to be
shorter than the length of the cut sheet (100) so that cut sheets (100) with
no IC tag (20) are not produced. Consequently the loss of the cut sheets
(100) is reduced. Further, if an IC-tag tape (30) having an appropriate
IC-tag-pitch is selectively used, and if the IC tag (20) is placed in a position
that is not to be trimmed, the IC tag is not damaged during the die-cutting
process. In other words, no defective cut sheets (100) with incorrectly

positioned IC tags (20), no cut sheets (100) with two IC tags (20), or no cut

sheets (100) with no IC tag (20) are produced. Therefore it is possible to
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[00381 In sone cases, cut sheets (100) with two IC

tags nmust be sorted as 5 defective sheets according

to the desired types of boxes ordered by custoners.

If 1Ctag-pitch of the 1Ctag tape (30) is |onger than

the length of the cut sheet (100) for the desired

type of the boxes, no cut sheets (100) wth two IC

tags (20) are produced but cut sheets (100) with no IC
redwg th20)eedafor emnockingduchudefsdtbed suf dEBts wiftdr the die-cutting

tag (20) nust be rejected from 10 the production |ine.
prdoest.he other hand, if the ICGtag-pitch of the ICtag

tape (30) is shorter than the |l ength of cut sheets
[0088b), cut sheets (100) with two IC tags (20) are

produced while cut sheets (100) with no I C tag (20)

ar e Imeomgraadesedut TheetsflO8heatls twodl) tags musiobd edrted as

tags (20) nust be rejected fromthe production |ine.
defestivhushe¢ts jascorsingsbe ytheo desmendr typea ef shamest ordered by

renovi ng_the defective cut sheets (100) wth no IC
custggersontt He taguatadsel/diey I Gitag fapel (30t isdnnger thqn oby length

00391 _ The, i nspection nmethod for a corrugated board

M@wwmwwqi%@%@w%wwﬂ@@m%ww%mwﬂ%)

with Faaits e arnarotucysb Bt coheBoaio4D) SR o Khbae (20
o St oA R P B8 e o
the Reodietigh Aeedqen ghec HBeB tahod the 100 apuEbe0f Fhag tag
o OB EHEE B B A S i
oG RPe RE 2R Prr ndelh bRl B (ROIGRER ol B3 s (200 are
nof RRETH A TIT, QAP Sl (TR RPul [P0 ¢ ERL (i Beiected
frobf thiBrodi&idPHALOT (96) detects

Thus, it is necessary to construct a system for removing the defective
cut sheets (100) with no IC tag from the successively produced cut sheets
(100).

[0039]

The inspection method for a corrugated board (40) with an IC-tag
tape (30) is explained below. The easiest method is to use an interrogator
(96) with a radio antenna that is positioned downstream of the cutter (94).
After being cut by the cutter (94), the cut sheets (100) pass a sensor.

For each cut sheet (100), the sensor starts generating the signals when the
leading edge of the cut sheet (100) passes it and stops generating the signals
when the tailing edge of the cut .sheet passes it. If the a (96) detects a

signal from one IC tag (20) while the sensor is generating the signals, the
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no signals fromIC tag (20) or detects signals from
two IC tags (20) while the sensor is generating the
signals, the cut sheet (100) is rejected fromthe 5
production line as a defective cut sheet before the
cut sheets are delivered to the auto stacker. [00401
In sonme exanples, cut sheets (100) with two IC tags
(20) are accept able for custoners. In these exanpl es,
intefrdgagor (A6 seadatoot a(Gghallfdrdedenestheiomtahset (100)apen auto
or two IC tags (20) that are attached to a cut sheet
stackeopsvhinbe- ddfectseensut sheetg€l®) at Ifithesimgeatragator (96) detects
i ndicating that one cut sheet (100) is passing the
no stgreds framhd Cotag @02 et detecsosigrlafrono twddiCetags @0hmhile the
noved to the auto stacker that is used in the next
serprogciesgenaBptiuteatlye wignalee thejcattshegt dAPOk S agjected from the
|nspect| on conditions nmay be adjusted so that a cut 15

pragucston linppsw defective cat shegs edoye the ershagtagre delivered to
non-defective while a cut sheet (100) with three IC

the agto gtagker.s sorted as defective. [00411 Fig. 8 shows
anot her i nspection nmethod using signals from an
enco 0z97) Typi cal ly, the production control device

bt WHbrropH Gridseiee, (ot )2 Shidte {HRLr Wadaisio (6 AES kD) are
L, S5l NSRS et e (100 15
s B0 B LS B Shd 6y ot e
AR hE B GARPR o rerBrg ensl %C%&ﬁg%égr?dlet R sheet
S SR Pl S
mdv@geﬂ'o;fg%géﬁ é?;g%ker qﬁ%tt 1§qh§erdtﬁ{ tid g% p(%gg% S €§fy) YfSnging
thed?(YJeEﬁn gé%te]p*em@f)é’&&'&]i 'cgﬂdﬁﬁﬁ{sr Hlaydﬁty 'a‘?ﬁuét%ﬁ) sd¢'¥h3t a cut
sheet (100) with two IC tags (20) is sorted as non-defective while a cut sheet
(100) with three IC tags (20) is sorted as defective.

[0041]

Fig. 8 shows another inspection method using signals from an
encoder (97). Typically, the production control device (95) stores previously
calculated relative position between the encoder (97), the interrogator (96),
and the cutter (94). The length of the cut sheets (100) is calculated using
the signals from the encoder (97) by the production control device (95).
When the corrugated board (40) passes the interrogator (96), the
interrogator (96) sends the IC tag (20) on the corrugated board (40) a signal
for activating the IC tag (20). The IC tag (20) receives the signal from the

interrogator (96) and sends back a signal to the interrogator (96). The
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identifying the MD position of the ICtag (20). Before

the corrugated board (40) reaches the cutter (94),

whi ch is positioned downstream of the 5 interrogator

(96), the production control device (95) sends the

cutter (94) a signal for ordering the cutter (94) to

cut the corrugated board (40) into a predeterm ned

| ength. Then the interrogator (96) detects the
inteosigaton (96) rédeavd<Lahdgp42@p thie §igaatud thieeptodut®idh control

and sends the production control device (95) a signa
deviedi €3)i ngThhephedudthen | @niteg d20)cei $OBXivtes ohist Bégnal for

cut 10 sheet (100). The signal fromthe interrogator
1dqriadyings the bED\peditiiyn bhithe pC adg¢20)on Refote the denrugated board

95). If the signal indicates that the I1Ctag (20) is
(4(§)osba¢lmsedhwi thitert k¥t)arwhidlo ibe pbsitiveddi mtowmstbeam of the

the production control device (95) sends an K signa
integregadpy 696)e thaprpdugriameedtrol fdevive ©5gmahdsithdi autars(94) a
that the ICtag (20) is positioned in the area to be
81anrailrfﬁwrdenagltglepm@act(%ht@:@nt the adevigatedobiarsed iato a

NG signal to the diverter as programed. [0042] In
predatermenebdength. i sThess she|interyogatorcio6) ateseetisvidiec position of

sheet s %here the I1Ctag (60@ Is positioned in the
thelatas (B oni theduduhesy (AR @ind semds the Joradussieascontrol

or % Biocess {o formthe cyt sheet into a box (To form
deyxe (9at astigeal indigatingewhetharndient@dagd28hds axistsiongthe cut
process arge execut . Fig. 9 shows a  blank |ayout of
shipto§[0Qnee he msslafg%ow @ rigterrogatass (98his dgeecivadt by the

he,li nes.sho

prédgtiog) col 4PE Dok thnSERBLEFBIS WRLEPPAL tag (20)is
PoRGHERONUAN {15 R GhBELOTRER) NG} BrE HeBRrdion control
i T M e e
o450 o RS LS S5 g rmmes, o
pr%&é&licgl tRtES PePiRCR9EL 2bnHS | RINPCsiEhAM GAlReS AW Hter as
programmed.

[0042]

In this method, it is possible to detect defective cut sheets where the
IC tag (20) is positioned in the area to be trimmed during the die cutting
process or a process to form the cut sheet into a box (To form the cut sheet,
the die cutting process and a gluing process are executed). Fig. 9 shows a
blank layout of a cut sheet (100) for wraparound cases. The die-cutter cuts
the cut sheet (100) along the lines shown in Fig. 9. Fig. 9 also shows the
positions of trim pieces (12). In the example shown, two blanks are

positioned in a cut sheet (100) along the machine direction. Accordingly,

three trim pieces (12) are positioned in a cut sheet (100) along the machine
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9 to determ ne whether the IC tag (20) is damaged by a
die cutter during the process for formng the cut
sheet (100) into a box. If the production control 5
device (95) determines that an ICtag (20) is
positioned in an effective area (i.e. area to be
formed into a resultant corrugated board box) of a cut
sheet (100) and that the IC tag (20) is not danmaged
directiont , Thieqrrodnetiontconbrdtdefi@0P5) calcatutiesdvidsther the IC tag
non-defective and sent to the auto stacker used in the
(2Mex posipionedssithSuche itriappixce dh2emsingehageimmats whvem in Fig.
usi ng the production 10 control device (95) enables
9 tedsterimmget whethar Hepibprg @0 indabergedfbyam dicCcuttarg daring the
tags (20) are attached to a cut sheet (100). [00431
preeges fordforaygng by and sheyt 6l Mhvhto abea. odf thepredudiveetontrol
(100%. If the cutting line intersects the small area,
deyige (PQ deterppops thatianddetag (20)Genwstiiened yn aa effective area
_ defective area (i.e. the area to be defined as trim
(i.eaiaga (tobe fompnedhintea reultant) carsugatedabodnd; bex)) efrayent sheet
than the trimconsjdering the size of the |IC tag
(190 @pd thed tbéflé‘cta&/@oga%aohﬁyn@ggé oBeudcthen the eutesheet (100)
. larger considering the detection accuracy of the
18 é%sgeas pgpydetegidve @andygepbdy thgsautp s Koesesk 1n ghg next
that i ef.ined by a first edge and a second edge that .
PTGCEsS( éhg‘a (BEDeen And PI3RAseRp. systephdisieg (thg praguction
1S ual |y sitipned on.th ape substrate (2) so
contiah BficeoBLBnah il aRiing b A RREIRsiigHeL BaMheF of an IC
directi of th ape subst r.at and to the machine
tagipl Bl &) At gitash el G0 08 %h‘iezéigébbst rate (2) with a
snalgﬁ{ rﬁdth, the defective area should be set as a
conp é?'vely | arge area. On the other hand, if the IC

12 R S A R EHE 68, R e
coGFEDKOT At O SHIELASE L RECClg LAY P

CoROPPH ALY, Weh¥feo PRk a @08 Re. thP9845 to be defined as trim area (12)
by the die cutter) is set a little larger than the trim considering the size of
the IC tag (20). The defective area may also be set a little larger
considering the detection accuracy of the encoder (96). The IC tag (20) has
a rectangular form that is defined by a first edge and a second edge that is
shorter than the first edge. If the IC tag (20) is usually positioned on the
tape substrate (2) so that its first edge extends along the longitudinal
direction of the tape substrate (2) and to the machine direction in order to
use a tape substrate (2) with a smaller width, the defective area should be
set as a comparatively large area. On the other hand, if the IC tag (20) is
positioned on the tape substrate (2) so that its second edge extends along

the longitudinal direction of the tape substrate (2) and to the machine

22



10

15

20

25

Such cal culation to figure out the defective area and

for the production control device (95) to determ ne

whet her the cut sheet is 5 defective or non-defective

is carried out by sanpling the signals fromthe

interrogator (96) and fromthe encoder (97) for

calculating the length of the cut sheet that has

passed. The cal cul ati on may be perfornmed after the
diredtibnnthetléfeptioe @gsa (chnde gEtazes somparativeéiyngmalearea.

sheet material into cut sheets having a predeterm ned

| engl@®4i4h t he nmachine direction). However, it is 10

conparatively difficult to avoid vibrating the cut

sheetSudn alceladmyertoafigure cowtarhe edefeetinecares eand for the

signals fromthe encoder (97). [00451 The production
preduticol aavide deoBp §2Mdeo adelieveriner wheghemGhei gnhl sheet is

indicating the 1C tag on a cut sheet is defective. The
deffictizet@r npnglefeetivis ic eartigdioad hyo sampdingoike signaladrom the
~ downwardly. The diverter (98) ngves one end of the
intesrrgajer (g@gj)ndj Eomdhalepcader (17 dex calendating ¢he dength of the

sheets _bel ow the conveyer (99) to reject the
cuysheet ithat has pRswads riancakalatipnguay b nerkrmed, after the

this y, the, defective cut sheets are accunu|ated in
cufing phtHoress . ipgosnsader cutiyes the, shegh magenakgpto cut sheets

Exi st ent stemc be. used 20 fqr. th rocess of o
haw}é’e@tPW@%@%&%@&%B&%&%&@W lé%tw;f)st Hawever, it is
used .for rejecting excessivel hort cut sheets (100
copparatly Yp‘ﬁ’gf:}ﬁ%]téot%‘fqlé ‘wheatig itf‘? NG SACRENER Ghey Veyel and
changed, t o anot her di,mensi or for jecting cut
to SPERYE thd Gesiate mendl dtan dhedncodt er or ow th a
Iabet(}Qﬂt i ndi cates the defective spot on the paper
rmte(?éll of which corrugated board (40) is nade. 25

h : n . _
esﬁgb %Q%EhBHtJ\XIgftf&%dntfeggé@%ag)&%s% aYvelele @GS)glﬂGamgnals

whet r -one or are positione

in%ﬁ%&ti Ee%e qC ttQ? ctﬂﬁrar %Qﬁtﬁ%epqggge%%ive?sﬁesHiverter (98) 1s

eckrrng whet he e ICtags ( ave a sufficient

coRBELRIATRE GRS ififivaidlf dd HoaBRARIy M The 8div8MHe? (98) moves
antenna. The performance of the IC ¥ags (20)

one end of the conveyer (99) downwardly and guides defective cut sheets
below the conveyer (99) to reject the defective cut sheets from the
production line. In this way, the defective cut sheets are accumulated in a
stocker that is placed under the auto stacker. Existent system can be used
for the process of rejecting defective sheets. Such existent system is used
for rejecting excessively short cut sheets (100) that are produced while the
slitting dimension is changed to another dimension or for rejecting cut
sheets (100) with a piece of silver paper or with a label that indicates the
defective spot on the paper material of which corrugated board (40) is made.

These inspection methods enable not only detecting whether one or

two IC tags (20) are positioned on a cut sheet of the corrugated board but
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can be worsened by an external inpact exerted while
the 1C tags (20) are attached to a cut sheet. This
nmet hod serves for maintaining the quality of 5 the
products. [00461 The above-described nethod for
rejecting defective cut sheets (100) of the
corrugated board material with a defective IC tag (20)
can be an effective inspection nethod and an
alsef dheckinvg wiedhet yhad€umagsd@0hbbhed $ulfficldhtpegdsrmance using
packages nmade of | am nated paper. Such paper package
the mtpropatedwitly amadindntenisie Trepedormancatoédhpdfeamgs (20)
and then printing or die cutting the |am nated paper.
catr|bgt wprsened by agsoextephpbimpheeexentedrwhile wheh G €agsafR0) are
(e.g. a lamnation of solid and flat paper board with
attpched b aseutcshipset Shas method seavenori maifaipingsthiecquality of
sheets) can be provided as raw material in a
the;peelidatson 1ine to check IC tag quality. In the
exanpl e of cut sheets of such material, a defective
cut having a defective ICtag (20) is rejected

o e AT b Ao Rt oS, 800
o B S5t Bl bEAEH R B RO R 0
oo et el SR B ROL e o
oo R S5 S TS 25 P s b f Podced
o S B B0 PSS FRLSH Y i
g p8.t e s o ihe 10 Laa (20

cont pply devdege of 9 r% litiﬁcga%lge@dhfﬁ%%i)ﬁjg \%{Etglt 1ct agé. (e.g. a

recel ved a signal tag ( producCti on

lai B HeYbieg 49P) flat %%e?eﬂgﬁdavﬁ!tﬂnﬁétt atic sheets or a
rejecting device to nmake the rejecting device reject
lamination of plastic sheets) can be provided as raw material in a
production line to check IC tag quality. In the example of cut sheets of such
material, a defective cut sheet having a defective IC tag (20) is rejected from
the production line during a folding and gluing process (i.e. a process for
folding and applying glue on the cut sheet (100)), which is a final process
after the die-cutting of the cut sheet (100). In this example, a series of cut
sheets that are running at a high speed are inspected. When a CCD
camera detects one of the cut sheets is passing in front of it, the CCD
camera sends a signal indicating that the cut sheet is passing. In the area
that is detected by a CCD camera, the interrogator (96) detects the IC tag
(20) by reading the signal from the IC tag (20) while the interrogator (96)

sends to the production control device (95) a signal indicating that it
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defective sheets or sends a signal to spraying device
to make the spraying device spray ultraviolet
fluorescent liquid to the defective cartons or cut 5
sheets. Wen the interrogator with a radi o antenna
detects, for exanple, that no ICtag (20) is
activating correctly on the inspected cut sheet (100)
(e.g. the case the ICtag (20) on the cut sheet (100)
re¢egvethasgjedabfroanneéhe d€k taw (20)C Ty pA@uct®nacdraicbledetioe (95)
the cut sheet (100)) is including the case no IC tag
th¢2e¥nds asgignehtaatmejedimg devishdetmikOOhS rejectingadevivoreject
IC tags (20) are attached 10 on the cut sheet, the
defestiverdipatoor sends aignal spgwahying dércprtoduske ghe spraying
contr ol device_i95). The production control device
deyws)spragnulisaviolet Hugredcent digid toefle diefeptitey caxons or cut
to the spraying device. Wen these devices receive
sheefs. c&%ﬁd}é,e InfeErogajascVithhe radicantanna detesss for esample,
sheets_ or qw ckly spray ultraviolet fluorescent
that §ail& t28 §20)al5 AGHIYHANE icatiestlyoon Whpinpeeated awthest (100)
1. A corrugated bpard terial that is formed froma
<e-gu§hes¢?é@tt%e?1{f3ﬁﬁg ioRgt rpqtéh@sb?wé}ﬂés damagadagygthe ease no

(TN Akt 5 RO AT B She 25,010 o
e e et AW AABIG el BRIEE atached
T TN RS A T —
coBFLRRER 8. o 5 A BT P TEST R somds a signl
o SHECEE e AIVE 8 2008, oELGFRCHoRES SEPHA T i

re%ifi‘f(gttﬁe Mrh Bt dRT QHEY gﬁ@c@eﬁlel ﬁ@fbtcﬁvbncatllﬂgnﬁgh%}:egheets or

ction, ereln sal cut sheet 1s conprise

quiBdPRPray DErRORNIE A8dresReht lighid td gﬁalgf?ﬁg %& t?ﬁﬁ&i&at

fornms  the opposite side of said cut shee respect
to
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15 said second linerboard, and a corrugated nedi um

(10) that is positioned between said second

| i nerboard and said first |inerboard, wherein said

ICtag tape is positioned between said corrugated

medi um and sai d second |inerboard, wherein the

interface between said I Ctag tape and said second 20

| i nerboard forns an unconnected area, and wherein said
WHAJGoIsh €M EBIDEES:has a wi dth that does not reduce the

conpressive strength of a box formed from said

corr igat edAkoaruzatat droaall. matridlhthatqs fogatddrdnas dut sheet

material of claiml, wherein said corrugated nmedi um
(1Q0)Ohavimg sAi K seg dmagel (303r dloag dité Bntaree laritbsithel gorrafated

attached together using starch paste or vinyl acetate
boardifrsiterial Being foomradgby ¢hle bteprscofrat erial that is

formed froma cut sheet -26 (100) having an | C-tag

t apesgleinglaotapd teelddd of enl Korgag tapedo cohichgh® éelgs (20) are

board material being formed by the steps of: selecti ngl
attachepavitkshch Bn Ki-tagrpitch thaticagh said ant sheatdnchuges at least

(20) are attached with such an ICtag-pitch that each
ongdCdagut sheet includes at least 5 one IC tag,

unw ndi ng sai d IC—ta tape fromsaid tape reel that is

hel dupyiRdingesai §1Caﬁ%g tare Besypaidnigreieg! tlmt @ghqldﬁy a reel
nthg \ggéne di tlonto attach said . 1Ctag tap
St%i ang pee n&éa} ﬁagéapg%éhem 1Pﬁld1r9éﬁ’d’nc‘i9t5tqt?®h said
sai d SUCCGSSI ve |.am nated materl into said cut
ICdRgdaRe 1o @ SHIRSH VR lamana t et ,ﬁn he rmchl ne
d t t
e P s e 9%13?9%@5 ?weﬁhg}a&ss% i) st sheets
t,h it e d f t t th t
wiligh et BBBRY 1 Reth B aar S Ao itbat od nedt um
(10) %1'3%1 'sc‘cu %%lt.tsgggl rs(ioki’{f]%ﬁ@g OPQ ggccﬁﬁfﬁﬂgrboard (8), a first

| i nerboar sai
linerboard (9) that forms the opposite side of said cut sheet with respect to

said second linerboard, and a corrugated medium (10) that is positioned
between said second linerboard and said first linerboard,

wherein said IC-tag tape is positioned between said corrugated
medium and said second linerboard,

wherein the interface between said IC-tag tape and said second
linerboard forms an unconnected area, and

wherein said unconnected area has a width that does not reduce the
compressive strength of a box formed from said corrugated board material.

2. The corrugated board material of claim 1, wherein said
corrugated medium (10) and said second linerboard (8) are adhesively
attached together using starch paste or vinyl acetate emulsion.

3. A corrugated board material that is formed from a cut sheet
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15 wherein said ICtag tape is attached to said first
linerboard and is configured to be used as a cut tape
for said corrugated board material. 4. The corrugated
board material of any one of claiml1l to claim 3,
wherein said ICtag tape (30) is a plastic filmtape
on which an 20 electronic circuit is printed, and
wherein said electronic circuit is covered with a
(10 oh geinighgn ch@ttag StapEh€3M oalougaite erithrr tergtherthal cafrugated
any one of claiml1 to claim 4, wherein said
bod¥d treagenial bhingforangkbly thestdpstaf: 100 cm 25 6. The
corrugated board material of any one of claim1l to
cl ai sele&ting 27taprerad!n(13 af dnl [Ctag thppdo (vwhichi BC 2ag® (20) are
100 mmin wdth. 7. The corrugated board material of
attachedmathbisuchainl A-tag petchi that@achiserdicut shéet inCludeg at least
tape (30) is 4 to 10 nmin width. 5 8. The corrugated
onpd&rtdgnat eri al of any one of claimi1 to claim 7,
wherein said cut sheet is desirably shaped during a
di e- vowindige priddéstagtans from sawgfapsi weel thatetsh byareel
| am nated sheet material into said cut sheets. 10
stapbard Proykied spihl@ tagitape an the reachine shrqwémeﬁ%atéada said
successi ve | am nat ed sheet material passes bel ow an
IC4agdaee temu%éﬁ%we laminated shaed mateerlsapd | ami nat ed

sheet materi into id. cut sheets wher.ei n sai
enco%i‘é‘im{@??l%s%’rf&%s%?’@ ingtedshspbmateral lem%lswut sheets

with a predetermined length in the machine direction,
wherein said cut sheet is comprised of a second linerboard (8), a first

linerboard (9) that forms the opposite side of said cut sheet with respect to

said second linerboard, and a corrugated medium (10) that is positioned
between said second linerboard and said first linerboard,

wherein said IC-tag tape is attached to said first linerboard and is
configured to be used as a cut tape for said corrugated board material.

4. The corrugated board material of any one of claim 1 to claim

wherein said IC-tag tape (30) is a plastic film tape on which an
electronic circuit is printed, and

wherein said electronic circuit is covered with a protecting coat.

5. The corrugated board material of any one of claim 1 to claim
4,

wherein said IC-tag-pitch 1s ranged from 5 to 100 cm.

6. The corrugated board material of any one of claim 1 to claim
5,
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15 device (95), the signals indicating the |length of

sai d successive |l amnated sheet material that has

passed bel ow t he encoder, wherein an interrogator (96)

with a radi o antenna sends | ocation signals to said

production control device, the signals indicating the

| ocation of said ICtag (20) in said corrugated board

mat erial, 20 wherein said production control device

(95) whakein atids Crbed bgge G0) ds 21t 100G G 20 Iwidtk.

positioned in an area to be trimed during said

di e-gut ti NGhe poonggted dongd swateral @falng dioof slaiist 1 to claim

encoder (97) and fromsaid interrogator (96) with a
6,radi o antenna. 10. A cut sheet (100) having an ICtag

tape (30) along its entire 25 length, the cut sheet

bei nyhieoeimeshiflriéhtag bamprcXBiivd toHdemman avidah. by t he

steps of: -28 selecting a tape reel (1) of an ICtag

t ape8t o whibé cougaged %@e)rd anatermt todamydovd oficlaimhl dmclaim

| C-tag-pitch that each said cut sheet includes at
7,1 east one ICtag, unwinding said ICtag tape from

said tape reel that is held by a reel 5 stand and _

pr ovivdiierigins 4Rl |c@tt sheeatajse depirahly whehpdeddiingcai die-¢witing

attach said  1Ctag tape to_ a successive sheet . )
progess attar cutbimecsaid] supcesfive damirater \sheehapaterialdntapsaid cut

into said cut sheets with a predetermned Ilength in
sheets- machine direction, wherein said cut sheet includes

a plurality of layers, and 10 wherein said |Ctag tape

i s pgsi {1 ohb caplieated bRAR] BRAtRER of Sladm B ur al | y of

o Sl AT RO LS8 R By o
ST TIT M R E TN R R
said cut sheets,

wherein said encoder (97) sends signals to a production control
device (95), the signals indicating the length of said successive laminated
sheet material that has passed below the encoder,

wherein an interrogator (96) with a radio antenna sends location
signals to said production control device, the signals indicating the location
of said IC tag (20) in said corrugated board material,

wherein said production control device (95) calculates whether said
IC tags (20) are positioned in an area to be trimmed during said die-cutting
process using said signals from said encoder (97) and from said interrogator
(96) with a radio antenna.

10. A cut sheet (100) having an IC-tag tape (30) along its entire
length, the cut sheet being formed from a successive sheet material by the

steps of:
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15 inserting the 1Ctag tape between said | ayers of
wet web to be nmade into said successive sheet
mat eri al before drying said wet web. 12. The cut sheet
of claim 10, wherein said cut sheet (100) is nmade of a
pl astic corrugated board, and 20 wherein said IC tag
tape is attached to said cut sheet by putting said |IC
tag tape on hot-nelted part of said plastic corrugated
boar skled3ng BheaprutecddHapof ah IT-aagntdpe toiveliehnlGaags (20) are
ICtag tape is attached between said plurality of
attihabed svithisiioly ast HP-¢hg pashethat eachyghidicet sheetdmoligiearat least
25 14. The cut sheet of any one of claim10 to claim
ond 3C tagerein said IC-tag tape is formed by printing an
electronic circuit -29 on a plastic tape substrate
(2) , univerding said 1&]-tag taped from saidi tapesreebtleateid héltlibyaa reel
protecting coat. _15. The cut sheet (100) of any one _
stagrd andiproviding saidal Gitag tapevie te machine doectignpiotagha¢hssaid
ran%ed from5 to 300.cm 5 16._ The cut sheet (100) of
IC4Ag tane tom wucapssive sheeicmatexial andyherein said |1 C-tag
tape is. 2 to_(ﬁgo mmin wdth. 17. The cut sheet (100) .
of ctiting said\areeasaveaseatampigriahpatq saml eut sheptn with a
1 dth. 18 The cut sheet .(12?_) of any one of claim10
predetermingd length 1pHbednackisefigetitheet is desirably

shaped during.a die-cuttin rocess cuytting after

sai dwg‘ﬁé%‘é‘ssﬁq@@é 5Bect aedest DIy Alda¥eRS, ahdet s.
19. The cut she 100) of claj.m 18, erei i d .
succBBErSl shdelCithe drbar o bedbitnidiand Shiasheddestasp, said
bef.ore.t he successi ve sheet,.material ,is C into said

phg&{h%% ﬁ)giq%ers using neither bonding material nor adhestve magerial.

11. The cut sheet of claim 10,

wherein said plurality of layers consists of wet web,

wherein said IC-tag tape (30) is attached to said cut sheet by
inserting the IC-tag tape between said layers of wet web to be made into
said successive sheet material before drying said wet web.

12. The cut sheet of claim 10,

wherein said cut sheet (100) is made of a plastic corrugated board,
and

wherein said IC tag tape is attached to said cut sheet by putting said
IC tag tape on hot-melted part of said plastic corrugated board.

13. The cut sheet of claim 10,

wherein said IC-tag tape is attached between said plurality of layers
using starch paste or vinyl acetate emulsion.

14. The cut sheet of any one of claim 10 to claim 13,

wherein said IC-tag tape is formed by printing an electronic circuit
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15 wherein said encoder (97) sends signals to a
production control device (95), the signals
indicating the Iength of said successive sheet
mat eri al that has passed bel ow t he encoder, wherein an
interrogator (96) with a radio antenna sends | ocation
signals to said production control device, the signals
indicating the location 20 of said IC tag (20) that
onissphistiethed substaitd (3)yccessi ve sheet material, wherein
sai d production control device (95) cal cul ates whet her
sai dwhegeimaide €120)roaieciposittis omedted iwiah sap agtettinpeoat.
trimed during said die-cutting process using said
si gndbs fr'Bhe sat dheetcddeD of any carecbffalaim 44 tb claim 14,
interrogator (96) with a radio antenna. 25 -30
wherein said IC-tag-pitch is ranged from 5 to 300 cm.
16. The cut sheet (100) of any one of claim 10 to claim 15,
wherein said IC-tag tape is 2 to 100 mm in width.
17. The cut sheet (100) of claim 16,
wherein said IC-tag tape is 2 to 10 mm in width.
18. The cut sheet (100) of any one of claim 10 to claim 17,
wherein said cut sheet is desirably shaped during a die-cutting
process cutting after said successive sheet material into said cut sheets.
19. The cut sheet (100) of claim 18,
wherein said successive sheet material passes below an encoder (97)
before the successive sheet material is cut into said cut sheets,
wherein said encoder (97) sends signals to a production control
device (95), the signals indicating the length of said successive sheet
material that has passed below the encoder,
wherein an interrogator (96) with a radio antenna sends location
signals to said production control device, the signals indicating the location
of said IC tag (20) that is attached to said successive sheet material,
wherein said production control device (95) calculates whether said
IC tags (20) are positioned in an area to be trimmed during said die-cutting

process using said signals from said encoder (97) and from said interrogator

(96) with a radio antenna.

-30-



