1 Production of nulti-ply corrugated paperboard Technical Field The present
I nvention relates in general to 5 corrugat ed paperboard used for

packag-rg—rar+eus—geeds—and, NDFe—Paktteth-aityr—to—an—tAproverent—r-nmet hod
and apparatus for producing nulti-ply corrugated paperboards for orderly’
llami nating nul'ti-ply corrugated medi uns between top and bottomliners of a

mul ti-ply corgeegdeée 10  paperboard and thereby thinni neecrEI®sm00099
paperboard and inproving the conpressive strength of the paperboard to

substantially reduce the package volune. The multi-ply corrugated

paper board produced by the nethod and apparatus of this invention

ef fectively absorbs.outside shock 15 applied £0 the package and thereby

- protect the packaged goods fromthe shock. Background Art As well known to
those skilled in the art, various fragile goods needing to be handled with
care, for exanpl e Rrodugisdenvel miltidplyowerrugatedpapentoandd |
el ectric products such as television sets, are conventionally packaged
using rigid boxes wth shock-absorbing materials. The above shock- absor bi ng
materials are used for absorbing 2 the outside shock applied to the
packaged goods and thereby protect the‘goods fromthe shock. In the prior
art, both expanded polystéﬁehéi¢5¥rﬁkﬁl

~ The present invention relatés ~in general to

5 corrugated paperboard used for packaging various. goods
and, more particularly, to an improvement in method and
apparatus for producing multi-ply corruééted paperboards

for orderly laminating multi-ply .COrrugated mediums
between top and-bottom liners of a multi-ply corrugated

10 paperboard and thereby thinhing the paperboafd and
improving the ccmpressivé strength of the paperboard to
substantially reduce the package volume. The multi-ply
corrugated paperboard produced by the method and apparatus

of this inveniion effectively absorbs outside shock

15 applied to the package and thereby protect thg packaged

goods from the shock.
‘Background Art

As well known to those skilled in the art, various

fragile goods neéding t0 be handled with care, for example

20  expensive bottled cosmetics, .electronié and electric
products such as television sets, are conventionally
packaged using rigid boxes with shock-abso;bihg-materials.

The above shock-absorbing materials are used for absorbing



according to the contours of the goods to be packaged and 5 cardboard
mounts fol ded into gi-ver—shapes—er partial | y—eut out suffi-ei-ent enough to
hol d the goods in the package boxes are generally used as shock-absorbing
materiral s. When the goods to be packaged are heavy goods such as

refrigerat orywooksgpackagi ng materials for such goods need BOrKréswos®
provided with both excellent shock absorptivity and rigidity sufficient

enough to absorb the outside shock and to bear the weight of the heavy
goods. In order to achieve-the above object, the package boxes for such
heavy goods are preferably bottonmed wi th woodep pallets. 15 The
expanded pol ystyrene used as a shock-absorbing material has an advantage in

that it is easily fo‘m@dogggia T el la-rg%?s P5Odye! | PbkagddVEYEds . ahlde

expanded pol ystyrene 1s reaks easi| y'p I nduces " static electricity.

Therefore, the expangisskdtst proreescthot gosdy £5om thaUgRscRNVi r onnent al
contam nation due to its broken pieces, but also is scarcely used for

packagi ng preci sion goodsimdudhe @uies srdt,i bostheexpanded. polyskynense foraedd,
use of the expanded .pol ystyrene as the shock-absorbing material is limted

as it remarkably redRIrding &gpkhe Rpntpurs ofcthe qads)tokkgRPYHARE arde

car dboard mount 540l el AolEfs PR 908 LeR Blafbh RohaP P14 B,

they are not suitablg,{ Og, PRSI HOUHdugh to Hotd BdYdoas! 1n XY Hackage

' boxes are genefallY used aé shdck-absorbing materials.
When the goods to.be packagéd are heavy goods such as
refrigerators, fhe'pa’ckagin’g materials for such goods need
10 to be provided with both excellent shock absorptivity and

rigidity'sufficiént enough to absorb thé outside shock and
to bear the weight of the'.healvy goéds. In order to
achieve the éboire iject, i:he package boxes for such heﬁvy
goods are preferaply”bbttomed:with wooden pallets.

15 . The expanded ﬁolystyrehe used as a shock-absorbing
material has an advantage in that it is easily formed and
suitable for mass 'production. Howevef, the expanded

' polystyrene is breaks easily and induces static
electri.ci'ty. Theréfdfe', the expanded pélys'tyrene not only
20 causes environméhtai :contaminatidn due to its broken
| pieces, but also is scatéely used for packaging precision

gbods due to thé'stétic électricity. Otherwise stated,
use'of the'éxpanded'polystyréne as'the'shock-ahsorbing
matefial is Iimited ﬁs it remarkably rédhces thé expected

25 1life of the packaged goods.

| The cardboafd mounts folded intd'given shapes or

.partially cut 6di sufficient enough to hold the goods in



cardboard nounts have inferior durability and generate paper dust while
packagi ng the goods. Due to the inferior 5 durability as well as the
paper_dust,. the aboye cardboard nmounts may exert a bad influence upon the
expected life of the packaged goods. In order to rectify the above

probl ens, package cases formed using pulp mol ds have been recently proposed
and 10 ﬁg However, the above package cases need to be forned using

i ndi vi dual npPd&%¥en when the cases are produced on a smal FCRKRISH0099 ng™ o
nol ds. shoul d be produced by highly skilled workers one by one, the package
cases are problematic in that it is very difficult to produce the 15

cases. Anot her probl em of the above packagea,cases i: resided in that they
are expensive. As people are recently beconm ng environmental |y conscious,

used packaging materjals_need riate treatin to prevent them from
causing envi ronrrenf'ié B"ka%%agg’ﬁ?gaﬂ’?%npm in that pdhey Aredathat

treat ment of varlougqu%Fi%cfg cbgggngrﬁgbgglgls Séﬁgg %Egé gggggﬁgabove

- pol ystyrene very

materials can not bgaf&SodE tnountH Ch ROV En PR Cdunfm‘i%’(by”gmdgﬁﬂéﬂt%

will cause environnental 25 contam nati-on and exert uence

upon -t he ecosystem piper dusheyhilaermackayimg! the gbodea’ sk to the inferior
Therefore, environnental |y consci ous people tend to avoid using such
pl astic packagi %g nﬁl@@bbllst? Asuwellismtdef papehedudtovehe above cardboard

mounts may exert a bad influence upon the expected life

of the packaged goods
In order to rectlfy the above problems, package cases
formed using pulp molds have been recently proposed and
10 used. However, the above package cases need to be formed
using individua; molds even when the cases are produced.
on a small scale. As the moids should be produced by
.highly.skilled workers one_by one, the package cases are
_prob;ematic in that it is veryadifficult to produce the
..15 .cases.. Another problem of the above package cases i:
reaided in that they are expensive.
As .people are recently becoming environmentally
. conscious, used packagingi materials need appropriate
treating to prevent them from causing environmenral
20 contamination. However, it has been noted that treatment
- of various piastic packaging ma;erials such as expanded
polystyrene is very difficult as. rhe above plastic
packaging mater:.:ls can not be recycled. The- above
plastic packaging aaterials wiil cause environmental
25 contamin_ation and.exe_rt_ a bad .in_flue'rl:o_e upon the eoosystem
when  they | are simpry .discardad; Therefore,

environmentally conscious people tend to avoid using such



pl asti c packaging materials is reduced. D sclosure of the Invention It is,
t herefore, an object of—t+he—present inventionb5 to provide nethod and
apparatus for producing a structurally I mproved corrugat ed
. paper boar d, t he paperboard overconi ng the above probl ens and havi ng an

i mproved st rwebsis@asesui table for not only reliably protectingrgkReedackaged
goods, but: also inproving 10 durability of the paperboard. It is

anot her object of the present invention to provide nethod and apparatus for
produci ng-a high value- added, multi-ply corrugated paperboard by
repeatedly lamnating multi-ply corrugated nmediuns with different 15

pi tches and wi dt hs between top and bottomliners of the paperboard and

thereby thinning thg;papes %ﬁg&efhguhﬂﬁéﬁiéfg.thﬂxnfs‘%”@eﬁ%ﬁhﬁoﬁt{ﬁ&'%fl}v‘g

t he paperboard to substantiallyr ce the package vol une. ~1s a further
obj ect of the preseplastierpdckading’fatepiays dis nddueddand apparatus for
producing a nulti-ply corrugated paperboard,  the paperboard bei ng not nade
of different materials causing environnental contam nation but exclusively
made of recycled papers through an automatic process and thereby :
provi di ng cheap shock 2Bisclosugien&fsthgyIR¥EREIIDHUS confi gurati ons and
suitable for =~ 5 recycling. This invention provides a nethod for producing
a

It is, therefdre, an object.of the present invention
5 to provide method and :apparatus for' producing a
structurally  impgoved 'corrugated' paperboard, 'tﬁe
piperhoard overcbﬁing'fhe abové prohlems-and having an
improved siructure suitable for not only reliably
protecting thel backaged goods, but also improving

10 'durability of the paperboard.

It is #nothef object of the breéent invention to
provide method and apparatus for préducing a high value~
added, multi-ply corrugated. paperboard by repeatedly
laﬁinating multi-ply cbrrugated mediums with different

15 Pitches and widths Between top and bottom liners of the
'paperhoard and theréhy thinn1n§ the paperboard and
improving thé_compfessive strength of the paperboard to
substantially reduce the package voluﬁe.

: It is a further objeét of the present invention to

.20 provide method'ﬁnd appafétﬁs for prodﬁéing a multi-ply

| corrﬁggted pgpgrhoard, the.paperboatd_being not made of
différént nﬁterials éausing'environmental_contamination
but exclusively made of fecyéled papers through an
automatic proéess: and thefeby providing _cheap shock

25 absorbers having various cbnfigurations and suitable for .



mul ti-ply corrugated paperboard conprising the steps of: continuously
| am nating a first corrugated nediumon a 5 liner to form a

S| -Agl-8aplyp—papeboard— t he fitst—sofrugated=edi-um havi ng. -predeterm ned —
flute pitch and flute peak height; and continuously |am nating a second -
corrugat ed nedi umon the single-ply paperboard to formthe nmulti-ply

corrugated pgRsshasasd having inproved shock 10  absorpti vi pgr/RREs00099 _
conpressive strength against a vertical load, the second corrugated nedi um

havi ng optionally selected flute pitch and flute peak height. In an

enbodi nent, the nmethod conprises the steps of: guiding both a liner and two
or nore corrugated nediuns 15 (first and second corrugated nediuns) -
to a first lamnating station having first and second pairs of
corrugator rollers; ggwygggkhng the liner to a tenperature sufficient enough
to bond the corrugate5 medi dms to the. liner; guiding the first mediumto

the first pair of 20  cepiyJainvent@bheprotr@aes’ alUGritholdneedy I S¥odiBsingn a
with predetermined flute pitch and flute peak height and in turn | aminating
the first corrugat ecaulrdi-piyt cotrheggtesh qaipedbbandr compoising dhei sgepsdof :
thereby form ng a single-faced, single-ply corrugated: paperboard; guiding
25 the second nediGORtisUOHS1EcdBRINBRING 07 £4FStgRPEFUGatied mediyim on a

corrugate the second ,nedi um w t.h optionally, selected flute pitch and_flute -
peak height and 3 n 4T afPnafPFY @ 65%ﬂé1%_7&1§nd ‘tﬁ?rer’g’aafgd ngh?unﬂ%s‘i he

single-ply paperboa@%rrUgatad ﬁédium having predetermined flute pitch and

flute ﬁg&k height; and coniinuousiy laminating a second

c'orrugated medium on. the single_-piy paperboa;d to form the

multi-ply corrugated. pap;rboard ha.viné. improved shock

10 abéofptivitf aﬁd qompressive strength égainst a vertical

load, thé second' corrugated medium having optionally
selected flute pitch and flute peak height.

) in én embodiment, the ﬁethod comprises the steps of:

.guiding both a liner and two'or.mbre corrugated mediums

15 ) (firSt and second éorrugated mgdiums) to a first

laminating.'statidn havihg first and second pairs of

'corrugator rollers; pfeheating the liner to a temperature

suffici@ht'enouéh fo.bond the corrugated mediums to the.

liner; guiding the first médiuﬁ to the first pair of

20 corrugator rollérs to corrugate the first medium with

preﬁeﬁermined flute pitcﬁ and flute peak height and in

turn laminating .the first corrugated medium to the

preheated liner'through bonding &nd'thereby forming a

.single—faced, single-ply corrugated papérboard; guiding

.25 the second @edium to the second baif of cbrrugator rollers

to corrugaté the second medium with.épfionally selected

flufe éitch and flute peak height and in turn laminating



through bondi ng; pressing down the first and second corrugated nedi uns on
the liner using a press_belt and thereby forning a douhle-faced and
nulti-ply corrugated 5 paper board; guiding the multi-ply corrugated
paper board to a paper guider and controlling a paperboard feeding velocity

by . nmeans of Lon brake; uniformy tensioning and preh ,ha&',

mul ti-ply cﬁrgzég{sgd paper board; feeding a cover paper to Fﬁ[é nu étopﬁpl y
corrugated 10 paper board passed fromthe paper guider such that the cover
paper runs parallel to the bottom surface of the paperboard; continuously

uni formy applying adhesive on the first and gecond corrugated medi ums of
the multi-ply corrugated paperboard as well as to the cover paper; and 15

i di he mul ti- d b | he
2ppii 60 wiih the aomBsPoRoRE SriulRRRY BPatet el The Al el RaeBERtThar o
as well as the covehrBagR" Bondihe CBP&Q@IHq PUBRA Uthe Nkl £s i h%ﬂaafsé@&%d

and the cover paper pasS over the heating plate and thereby 20 orm ng
a double-faced corgugatedi mpiyums Cofir that Eingnpes oprd. préssinsd erand
enbodi nent, the method may further conprises the step of |amnating the
mul ti-ply corrugat ehegep¥r fonmingaai dguble-faces snduiomltdi-pdyegohrugatced
such 25 . that the corrugated nmediunms of the nulti-ply corrugated

paper boards eiSt hePabPgrpeard; { guiding thepnubbi-ply) soryugatedt parerboard

to a paper guider and controlling a paperboard feeding
x}elocity by means of a suctibn brake; uniformly tensioning |

"and preheating the multi—ply. corrugated paperboaid;
feeding a cover paper to the multi-ply corrugated

10 paperbqard pasSed.from the paper guider such that the
cover paper rﬁns parailel to the bottom surface of tﬁe~

p#perboard; continuously uhiformly applying adhesive on

the first and Secoﬁd'ﬁorrugated médiums of the multi-ply

corrugated paperboard as ﬁéll as to the cover'papér; and

15 guidihg' the mull."ci-ply corrugated paperhoard as well. as the

cover paper apblied with the adhesive to a heating plate

and compressing the paperboard as well as the cover paper

using a constant pressure- while the paperboard and the

cover paper | pass -oﬁer' the heating plate and thereby

20 - forming a _'dodbleéfaced anﬁ multi-ply corrugated

‘paperboard. | |

in another emb:odiment,'ﬂ the method may further
"conbrises. the.s:tep of'lla:'minating the muiti-ply corrugated

pape_rboérd having the same Sfructure to e_ach other .such

25 that the corrhgaiéd mediums bf thé mﬁlf.i-ply corrugated

paperboafds : eithar direct to the same 6r opposed

directions.



The apparatus of this invention conprises: uncoiling druns for feeding both
a liner and two or nore corrugated nediuns (first and second corrugated
medi.uns) to single- faced corrugated ard lannatin neans; t he_
5 | am nating nmeans supplied with the liner as well as the corrugated

medi uns unwound from the uncoiling drunms and continuously | am nating the
corrugatinq%nediuns to the liner and thereby formng a mlggﬁiéﬁ@ﬁgiand
mul-ti-ply c PPﬂﬁgﬁ%d paper board, the | am nating neans havi r 0 and
second pairs of corrugator rollers for continuously corrugating the first -
and second nediuns with either the sane or different flute pitches and
predeterm ned flute peak height's; a paper gupder provided at the exit from
the lam nating neans to control the feeding velocity of the 15

single-faced and nmulti-Qply corrugated paperboard passed fromthe | am nating
nmeans; a tension roll .BPBHEﬁg?ﬁd?_ _ §:g?%ﬁﬂ .§PmPﬁ§s%§it“q941%iPﬁe
paper gui der to Unlgidde! e08hong PTLHeRby [ difa UyROLE AGFE LI gmHlhi -
ply corrugated paper oard?passe ?ron1_he paper- gui der, ~a cover paper
uncoi | ing drum pr oyédifithsAt( £iF8 teRhAYséfokd ot r@idRtedNledBans) (D fsYad18-
cover paper to the single-faced and nulti-ply corrugated paperboard passed
fromthe paper guifisteductothagatdir Cpamerhomrer rlaminp2iagl emetanst hethett om
surface of the paperboard; adhesive applyi hg neans 25 for continuously
uni fornly appl§i nglaminatiing #eanse suppdiednwitecthrl inerugs selicdsubdeos

t he single-faced and ”“'tihPHLd orrugat ed Ragerbo rd as qﬁll as, to the

cover corrugated ums unwound Irom the uncoiling drums and

continuously lamih&ting the co:;hgéting mediums to the.
liner and theteby forming a single-faced and multi-ply
corrugated paperhoafd, the laﬁinaﬁinggmeans having first

10 "and second pairs of cofrugatp: rollers.fbr continuously
corrﬁgating the first and-secqnd mediums with either the

same or different flute pitches and predetermined flute

peak heights; 'a._ éaper guider provided at the exit from the
1amihating means to coﬁtroi the feeﬁing velocity of the

15 Single-faéed.aﬁd multi-ply corrugaﬁed bgperboard passed
'from'thé.laminating'means; a tension roll and preheating
heans pfovided at the.'eiit 'from the .ﬁapgr guider. to
uniformly'iehsion aﬂd préheat the single-faced and multi-

ply corrughted paperboard pﬁssed from the-paper guider;

20 .a cover paper uncoiliﬁg drum provided 5t the entry to the
preheating means to feed a cover paper to the sinéle—faced

and mﬁltiﬂgly'corfﬁgaﬁed éaperboa:# passed from the paper
guider su:h thét the.cdver paper ruas parallel to the
bottom surface of the paperboard; idhesive applying means

25 for éontinubusly unifbrmly applyin§ adhesive on the first
and second corrugéted mediﬁms of fhe single-faced and

multi-ply corrugated paperboard as well as to the cover



8 paper; and a heating plate and a press belt for conpressing the
single-faced and nmulti-ply corrugated paperhoard as well-as the cover paper
applied with the adhesive using a.constant pressure and thereby formng a 5
doubl e-faced and multi-ply corrugated paperboard. The |am nating neans

further in dhesi ve applying rollers placed about tQhexti nd
R Forgktiten

second pair. rugator rollers to apply adhesive on the .
second corrugated nedi uns respectively; and biasing nmeans 10 for biasing
the liner toward the corrugated mediuns to bring the liner into close
contact with the corrugated nmediunms, the biasigng means conprising: a pair
of belt drive rolls placed above the first and second pairs of corrugator

|l ers; d bel t d i LLs; -
oui de ol | for oul aPRESE e oAl BRaddBic) bIFed Sand| a: pkBeso Bl e,

wrapped about the UBBﬂﬁr&Q&:{r@aftﬁ& r'sqlqg%s?clae J:ﬁ“&ﬂﬁfaﬂ%l@a%rﬁméée

first and second | amnating stations pllaced aside and having'the sane :
structure. QO herw spapbibéddt 88 welFtas atheatbWer 2PapesstApplied WAt tiie
first single-faced -and nulti-ply :corrugated paperboard such that the
corrugat ed nedi uns eflhesiveéiusingapcopstnaut opressyns tand dbemebphfooming a
second | am nating station forns -a second single-faced and nmulti- ply
corrugat ed papePboafauiientaced and mudtingdygorEngaLfd Paperhparde second

paperboard are ol rected e HicefiiShe® BHEhe™ AL “obiGady Cabhelide
applying rollers placed about the first and second pairs
of corrugator.roliérs to apply adhesive on the first and
second éor;ugated nédiuns respedtivély;.ahd biasing means
10 for biasing the liner toward the corrugated mediums to
bring the linét.into'close contact with the corrugated
mediums, the biasing means comprising: a pair"of belt
drive rolls placéd.;hove'the first and second pairs of
corrugator roilers}hi éééond press belt wrapped about the
15 drive rolls; thﬁa.éﬁide'roll fof Quidihg the second press
belt to make the bgiinbé partially'wrabbed'about the upper
corrugator rbilefs. ' The laminating means comprises first'
and second 1émiﬁatiﬁg st#tibns placed aside and having the
same structure. O;herviSa sfated, the first lﬁminating
20  statioh forms a first single-faéed and multi-ply
gorrbé#fed pabérboﬁf&hsuch that thé corrugated mediums of
the first pépérbbhfd'aré directed down, while the second
laminating station forhs.a'second single-faced‘and multi-
ply cor_:_'ugated..pa'pa.rboa;lrd such that the cérrugated mediums
25 'of.the second'papefﬁo;rd are directed up.
~The paper guidér 'pfovided at the exit from the

laminating means 'inéludes'_a suction brake having a



9 plurality of suction holes on its top surface, the suction brake being
adjusted in its air suction strength under the control of a flute position
sensar_to npke the corrugated nediums _substantially neet with each other
the sensor 5 being adapted for sensing the feeding velocity of the
single-faced and multi-ply paperboard; and a suction blower connected to
the suction ake to control air suction strength of the suction brake.

Bri ef Descrig‘{ 20 Drawi ngs 10 ‘The above and ot her PSEKRO§/0099
features and ot her advantages of the present invention will be nore clearly
understood fromthe fol I owing detailed description taken in conjunction
with the acconpanyi ng dramﬁngs in which: Figgqlis a view show ng the
construction of an 15 apparatus for produ0|ﬁb a multi-ply corrugated
paperboard in accorgance referred enbodinent of this

invention; Fig. 2 iB arﬂ%#“%ﬂmgigwq;amw&q $RPOSUERLaGe s theasliidmg
t at f th b l'e-f t ed
aper board; Frg 3 BeREHA abdhaleh BT R £ maklshOnfe Gt BpipEie
laminating station gpRYigEbAla tfhatsxg.a iR k@ﬁsaP%‘ nlaKeS knb g@{ﬂ%{&d

station; Fig. 4 is a perspective VIEM/S ow ng-the construction
~suction brake |nstaheedumm suhﬁwintixmxkﬂmeéttﬁﬁth each . other, the sensor

5 being adapted for sensing the feeding velocity of ti.
s1ngle-faced and multi-ply paperboard and a suctio:
blower connected to the suction brake to control air

suction strength of the suction brake.
Brief Description of Drawings

10 The. above and other :objects; .features ~and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in_conJunction with the accompanying drawings, in which:

. | Fig_. 1 1s a view showmg the constructicn of an

15 apparatus for producing'a multi-ply corrugated paperboard
in accordance with a- preferred embodiment of this

- invention; _ _ _

Fig; 2 is a view showing the.construction of a first

laminating station of the above apparatus for forming a
20. single-faced corrugated paperboard

Fig 3 is a viea showxng the construction of a cov:
paper laminating station provided at the exit from t:
above first laninating station, |

Fig. 4 is a perspective view showing the construct:on

25 of a suction brake Jnstalled in a paper guider of the



10 above cover paper |aminating station; and Figs. 5A to 5E are sectional

views of corrugated paperboards forned according _to . the I nvention
respectively, in which: 5 "Fig. 5A shows a doubl e-faced corrugat ed

paperboa[d haV|ng a shngle pIy corrugated nmedium |l amnated to a |iner and
inturn lamnated with a cover paper; Fig. 5B shows a doub

doubl e-ply ¥PPE#2¥d paperboard having two -corrugated ned”ﬁﬁ%agﬁgﬁﬁ§o
the same flute pitch but different flute peak heights; Fig. 5C shows a
doubl e-faced and doubl e-ply corrugated paperboard havi ng two corrugat ed
mediunms with the same flute pitch and flute ak height; Fig. 5D shows a
doubl e-faced -and doubl e-ply 15 corrugat ed paperboard having two
corrugat ed medi uns having different flute pitches: . and Fig. 5E shows a

doubl e-faced . and ZRAVS EONPY BRPSX %ﬁ? r f5atioRa A two corrugat ed
medi ums ‘wi th the same fleg% PighaC *k@”%fhygesﬁ‘é@!fo{iﬁ 1 9Phews Vot .ci:rru?ﬁ%&d .
A ] e an

Mode for Carrying out t vent i oh construction o

apparatus for prod 'ﬂﬂ}u%aﬁust"Eb¥m§@rrUﬂé&@ﬂdﬂﬁPerhﬁﬁrdﬁh@ acGaveateen
with a preferred enbodi ment of this invention.  Fig. 2 shows the

construction of a fidspedtiveag!i dg whidlion of 25 the above apparatus for
formng a flrst S|ngle faced 11
5 Fig. 5A shows a double-faced corrugated paperboard
having a single—ply corrugatad”medzum lamxnated to a liner
and in turn lamlnated w1th a cover paper,
Fig. 5B shows a double-faced and double-ply
corrugated paperboard hav1ng two corrugated mediums with
10__.the same flute p1tch but different flute peak he1ghts,
Fig. 5C shows a2 douhle-faced and double-ply
corrugated paperboard}having two corrugated mediums with
the same flute pitch and flute peak height;
Fig. SD shovs a douhle-faced and double-ply
15 'corrugated paperboard havmg two corrugated mediums having
different flute pztches, and _ o
Fig. S5E shows a douhie-faced and double-ply
corrugated paperhoard having two corrugated mediums with

the same flute pitch and flute peak height.
20 Best Mode for Carrying out the Invention

Fig 1 shows the construct1on of an apparatus for
producing a multl-ply corrugated paperboard in accordance
w1th a preferred enhodiment of thls 1nvention F:g 2
shows the construction of a first 1am1nating station of

25 the above apparatus for formxng a first s1ng1e-faced



corrugat ed paperboard. Fig. 3 shows the construction of a cover paper

| am nating station provided at the exit fromthe above first |am nating
station. Fig. 4 shows the construction of a suction brake installed in a _
paper 5 gui der of the above apparatus. As shown in the above .
drawi ngs, the nmulti-ply corrugated paperboard producing apparatus of
this invention includes three pairs of uncoiling drunms 11, g The
first uncoi M?@“"H?"l?ns 11 are for continuously 10 unwi ndi #ﬂ@{} PRer

101, while the second and third uncoiling drunms 12 and 13 are for
continuously unwi nding two or nore corrugated nedi uns 102 and 103. Bot h
the liner 101 unwound fromthe first uhcoilingidruns 11 and the corrugated
medi unms 102 and 103 unwound fromthe second 1 and third uncoiling druns

12 and 13 are passed over gui.de tension, rollers_and guided to a first
| ami nating station ﬁ@rFHPagﬁﬁnP?EF o8y eFifced %ﬁﬁﬁ#nﬁ & SORFLTYFL L8R RE

paper boar d. - The _a 1.0.5 ] ' ti . i pcludes .at .| east
two pairs of corrug gr8¥gﬁléaeée? ﬁﬁn%@% %Qfgibgléa anléi]e%t')ggfét)t#é exit fi‘om
continuously corrugahienbdve ffirst AMhivatang Geatysat ed PRl WSsHids afre
103-with different flute pitches and flute peak heights respectively. In
the first |am nati ngons&riiohid, offha f sustimor brake ednsediLled 168 iz paper
continuously corrugated between the first pair of 25 corrugator.rollers
14 and 15, whil & t h@uidesnefcthe aRave) apParafuso3 i s continuously

corrugat ed between the second pair ,of corrugator rollers 14a_and 15a. The
- Corrugated gs ghé%n in %ge ove drawfngs, the multi-ply"

cotrugaﬁed paperboard ﬁrdduéing apparatus of this

| invéﬁﬁibn includes three pairs of uncoiling drums 11, 12
and 13. The £irst uncoiling drums 11 are for continuously

10 'unwinding _# liner 1b1, while the sec;ond and third
uncoiling drums 12 and 13 are for continuously unwinding

twvo or more corrugated mediums 102 and.103. Both the
liner 161 unwoﬁnd from the first_unéoiling drums 11 and

the corrugated'mediums 102 and 103 unwound from the second

15 ahd third uncoiling drums iz and.13 are'passed over éuide
tension rollers and Quided to a fifst laminating station

10 for forming.a éingle-faced and multi-ply corrugated
péperboard; 'The above first .laminating station 10
includes at least two pairs of cortugator rollers 14 and

20 15, 14a and 15a for continﬁously corrugating the first and
| secohd corrugated mediums 102'ahd 103 with ,diffe'z‘ent flute
pitches and flute peak heights respectively.' In the first
iaminating station 10, the first corrugated medium 102 is
'continuéuslf corrugated between the first pair of

25 corrugaior rollers 14 and 15, ﬁhile the.second corrugated
médium 103 is continuously corrugﬁted bétwéen'the second

pair of corrugator rollers 14a and 15a. The corrugated




12 mediunms 102 and 103 with diff erent flute pitches and flute peak heights
are, thereaftér, continuously lamnated tao the |iner 101 passed over the

guide tension rollers to be guided to the first |am nating station 10.
The first 5 ' lam nating station 10 al so includes adhesive applying nmeans

for applyin ghessve on the first and second corrugated nfﬁgﬂﬂg§§$&%?and
103. The agﬂ25|veﬁ5pplying means i ncludes two adhesive applying rollers 16
and 17 which are placed about the upper corrugator rollers 14 and 10 1l4a
‘and used for applying adhesive on the first and second corrugated nedi uns

102 and 103 respectively. |In order to bias tfg liner 101 toward the
corrugated nediuns 102 and 103 to bring the liner 101 into cl ose contact

Wt Che cor ugat ec JRgLT oh02nd bl Gan' dfeddrle S\AELTBHIIDG1Eng AL O

10 further includes a biasing neans. I'asing neans

belt drive rolls 2lpgapcke@isisicay, breaterOcbn8dhabus Y | fimindteddol4a

respectively. An endless press belt 20 is wapped about the drive rolls 21
and driven by the rthésliXier 10lecpassad ravercahe ghide XAkensiodCkoliEsre frive of
guide rolls 22 for guiding the press belt 20 to nake the belt 20 be
partially wapped agéided htougher fdsstudamdnatingestatiomnoifg ThghfLirst
~corrugated nmedi yns 102, and, 103 unwpund, from the, uncoiling druns 12 and 13
are passed over?the W'b%t’f’i? s?%‘f‘n’s‘f‘bnlﬁolal oy3ingiydes 3AhRsiys ARPLYING e

PeLveet e TS Dbkl 5 485y WS SR o BEkLE LS T
corrugated mediums 102 and 103. The adhesive applying
means includes two_adhesiVe;applying rollers 16 and 17
wh;ch are placed;aboﬁi the uﬁpet corrugator rollers 14 and

10 14a and’uSed:for:iﬁplYing adhesive on the first and second
corrugated mediums 102 and 103 respectively. In order to
bias the liner 101 toward the corrugated mediums 102 and

103 to bring the liner 101 into close contact with the
corrugated mediums 102 and 103, the first laminating

15 station 10 further includes a biﬁsing means. The biasin§

" means comprisés a?pair'oflbelt drive rolls 21 placed aside
by the uppér corrugaior rollers 14 and 1l4a respecti§e1y.
An endless press belt 20 is wiabped about the drive rolls
21 and'driven45y?tﬁe"folls'21. The biasing means also
20 inéludes a pair”bf éﬁide.rblls 22 for éuiding the press
" belt 20 to miké'thé'beitzzozbe'partiaily wrapped about the
upper corrugator rollers 14 and 14a.
‘The ébtruéatéd ﬁedium$.102 and 103 unwound from the
uncoiling druﬁS' 12 and 13 are ‘passed over the gﬁide

25  tension rolls 23 and 24 to be guided to the between the

£irst pair of éorrﬁgatof.toliers 14 and 15 and to the

between 'the"seéond: corrugator rollers 14a and 15a



13 respectively. Either first or second pair of corrugator rollers 14 and
15, 14a and 15a for continuously corrugating a nmedium 102 or 103 conpri ses
upper and |l ower rollers which gear 5 i nto each other to continuously
corrugate the medium 102 or 103 and [err] formregularly corrugated
medium Both the flute pitch and the flute peak height of each
corrugat ed nedium 102, 103 may be freely changed as desired. The upper
corrugat or MWR968R2014 and 14a are 10 nmeshing corrugat or PEIERIY0% | ded
wWith a plurality of suction holes (not shown) in the valleys of the rollers
14 and 14a. As the upper corrugator rollers 14 and 14a are neshing
corrugator rollers, the corrugated nedi uns 18% and 103 passi ng between the
corrugator rollers 14 ‘and 15, 15 1l4a and a can be brought into close
contact with the valleys of the rollers 14 and 14a by the suction force
generated by the sFesPeGLA¥LdE. Therefore, the corrugator rollers 14 and

15, 14a and 15a contlnuog EZ cgrru ate the pediuns . 102 and 103, into
the desired corrugate§i3 bt Qi seropd RaiF P& C?Fﬁé“%ﬁ'%d'&lé&rﬁeﬁfuns

mai ntain in the corr%gq%edﬁggmﬂcpgggt fgpseon tu°|u§’1¥OP %%gggl% gaiﬂ

formed in the vaIIey ng corruga

et the corrugat edgedrinH31eénpPisddupser Atd 1B Efdnetraewﬁ@ch gear
corrugat ed configurations by the tinme when the nediuns 102 and 103 are
| aminated to tshe linter eaBh. ot Wheto tdmtdmxbugmvedonmbam ﬂﬁZmﬂduﬂuOBoz

beglns com ng into contact
or 103 and ° ;reby fozm:regularly,gor:ugated medium. Both

the flute pitch and the flute peak height of each
| corruggtéd ﬁediuﬁ__102, .}O35 may ;be freely changed as
desiréd. The upper corrugator rollers 14 and 14a are
10: _meshipg cdrruéatof_rdlle:s provided qith_a'pluralit? of
Suctién-holes (npt.shown) in the valleys of the rollers
14 and 14a. As the upper corrugator rollers 14 and 14a
are meshing corrugator rql]_;ers, th_e_ corrugated mediums 102'
and 103_passing between the corrugator :ollers 14 and 15,
15 i4a nndllsa_caq be brought into close contact with the
valleys of the_rollgrs_14_and_14a by the suction force
generated by the suction holes. Therefore, the corrugator
rollers 14 ﬁnd 15, 14a and lﬁazcontinqéusly corrugate the
_medium#l 102 " and " 103 1hto_:the_ desifed corrugated
'_zo. configuf;tions and let the corrﬁgated mediums maintain in
the corrugated configurations. .

That is, the suction holes :ogméd in the valleys of
the. mashing. corrﬁgatér ’rpl;ers 14 and 14a let the
corrugated wgdiums 102 and 103 reliably maintain the

25 | corrugated éonf igpratibns_ by the time when the mediums 102
~and 103 afe laminated to the; liner ;01. When the

corrugated mediums 102 and 103 Begins coming into contact



14 with the liner 101, the suction force is not generated by the suction
hol es of the upper rollers 14 and 14a any.mre |n the_abhove first

| am nating station 10, it is 5 preferred to formthe corrugator rollers
14 and 15, 14a and 15a into cartridge type rollers suitable for changing
existing rollers with other rollers having different cor r ugaty  ches
and corrugéY?ﬂ 22 ei ghts. When cartridge type rollers are usegags t he
corrugator rollers 10 14 and 15, 1l4a and 15a, it is not required to .
totally change the first Ianinating station 10 but to partially selectively
- change the corrugator rollers in order to confjnuously formvarious
corrugated paperboards-with different flute pitches and flute peak heights

as shown 15 in Fi esi v p ans for

appl yi ng adhesi ve o H\eéﬁ’r eéngggecgﬂ e‘?&@‘ #é ‘?refﬁeﬁ'ﬁé' g82e ’éﬁﬂ%ecg

I ncl udes two adhesi a 1 n I d 0 he
upper corrugator ro¥ grgaki&gﬂdhggkgl g th % S%é%’?g?ﬁgﬁngﬁﬁggé hé??vghgﬁ
the first and secondogerrugated medi uns 102 and 103 respectively. The
rollers 16 and 17 in turn are brought into contact with transition rollers
19 which are partially iImetbed abovedhfirste iamimatiois d€ationthe, it is
transition rollers 19 are partially 25 I mrersed i n adhesive containers 18
charged with. |i&ui dPEEREETOR t@ hEOTR ckhey %Rméaa\terorouer%om RS 18143

transnitted to the a%B'XEQ e car%r}9g8f¥§§£3r% 12¥9N 1S p1e for changing

existing rollers _with other rollers having different

corrpgating ”pitchqs and corrugéting heights. When
cartridge type_roilers are used as the corrugator rollers
10 14 and_ls,.14a and 15a; it is not required to totally
change the first laminating station 10 but to partially
. selectively change the corrugator rollers in order to
continuously form various corrugated paperboards wiih
different flute pitches and:flute peak heights as shown

15  in Figs. 5A to SE. | | |
The adhesive applying means for uniformly applying
adhesive on_thé first and second corrugated mediums 102
and 103 includes twq adhesive #pplfing rollers ;6 and 17
.which are placed about the upper corrugator rollers 14 and
20.  14a and used for applyihg_adhesive on the first and second
corrugated mediums 102 and 103 respectively. The rollers
16 and 17 in turn are brought into contact with transition
rollers 19 which are partially immersed in adhesive
- containers 18. As the transition rollers 19 are partially
25 immersed in.adhesivg-cqntainers 18 charged with liquid
adhesive, the ligquid adhesive of the éontainers 18 is

transmitted to the applying rollers 16 and 17 through the



15 transition rollers 19 and in turn applied on the corrUgated medi uns 102
and 103. However, it should be understood that the adhesive applying nmeans

nmey—conprTse am adtrestve-appl yi ng -sheet—5—wn-th—a—seri es of—adhestve
spraying nozzles. |In this case, the adhesive spraying nozzles nay be

sel ectively opened according to the configuration of the corrugated nedi um
to be appl i aglovsdas¢ he adhesive and thereby freely adjusti necikreswod@dh and
range to be applied with the 10 . adhesi ve. Al ternatively,.- an additional
-roller may be imersed in each adhesive contai ner 18 and brought into
contact with the transition roller 19 which in turn is brought into contact
with the adhesive applying roller 16 or 17. 15In this <case, the liquid
adhesive in each 15 container 18 is transnmtted to the applying roller

16 or 17 through theragditiewalrdldra’ apd ahe {RNYurnONapphied 1nandd N
turn evenly applied on the corrugated medi um 102 or 103 in a uniform
t hi ckness. Meanwhi | eprrigated tmattiums 102l an@11@3. t he bi asi ng 20 means
cooperate with the first and second corrugator rollers 14 and 15, 14a and
15a t hrough power transnH@WeVRT gkl Shqulid thee updessteed: that vehecadhesivehe
above power transnissign ears_having t he sane rota&éng vel oci ty nake

\4 r es

Kk
either the liner 103P§ T322%e 20, FOBRT LTS (301 8 Ve APPLYing jsheet) 4,
and  15a or ‘a5 sigbfi-{ Heides Gk Wineslve SPFAYEY 79-03067 DI il bdlle e

exit fromthe first parr |
the adhesive spraying nozzles may be selectively opened

according to the configuration df'the corrugated medium
to be applied with the adhesive and thereby freely
adjusting the width and range to be applied with the
10  adhesive. Alternatively, an additional roller ina_y be
iﬁmersed in each adﬁeéive container 18 and brought into
contact with the transition roller 19 which in turn is
'brought into contact with the adhesive applfing roller 16
| or 17. In this case, the 1liguid .adhesive in each
15 container 18 is transmitted to the applying roller 16 or
17 through the additional roller and the transition roller
19 and in turn evenly applied on the cbrrugated medium 102

or 103 in a uniform thickness.
Meanwhile, the belt drive rolls 21 of the biasing
20 means copperpté with the first and second corrugator
rollers 14 and 15, 14a and 15a through power transmission
gears with the same rotating velocity. The above power
transmission gears having the same rotating velocity make
‘either the liner 101 guided to the corrugator rollers 14
25 and 15, 14a and 15a or a single-faced, single-ply
cofrugated paperboard_104 at the exit from the first pair’

of corrugator'rollers 14 and 15 be fed at a constant



of corrugator rollers 14 and 15 be fed at a constant 16 velocity.
However, it should be understood that the relation between the corrugator
rollers 14 and 15, 14a and 15a and the belt drive rolls 21 may be fornmed as
follows while 5 _considering an operational error caused by slip of the .
ress belt 20. That is, the first and second pairs of corr r |l ers
94 and 15,. fﬂﬁ*ﬁﬁ&%lSa are connected to each other by neang%gﬁh&ﬂ %ﬁission
gears, while the belt drive rolls 21 are connected.to an output shaft of 10
a drive notor. In this case, the belt drive notors 21 are independently
controlled in accordance with the rotating veggcity of the first and second
pairs of corrugator rollers 14 and 15, 14a and 15a. As descri bed above, the
corrugat ed nmedi uns 103 ang 15 103 in the first lamnating station 10 are
conti nuously | ani na’&4°C4*¥he Iiner 101 and thereby form ng the single-

faced and doubl e-ply corﬁyg§$ Pape, ﬁéyféi5%N%ndd}sggg§fﬁégtcgﬂgrgL%éégéﬂ

f eeding velocity for the paperbbard a paper gui I's provi

the exit fromthe fipetivedR thé PBridigatorSiciiers 1A afll 19 BIY and! £54 Neng
first 'am nating station 10, preheating neans 26 for heating the liner 101
to a tenperature sufthecbedt drivegiroldsbl2hdmayhbecformedtas follows wh1and
103 to the liner 101. A second |am nating 25 station 10a having the
sanme structuredas cpasidering an operational error caused by slip of the

press belt 20. That is, the first and second pairs of

| corrugator rollérs.14 an& 15, 14a anq 15a are connected

to each othe; by means of transmission gears, while the

belt drive rolls 21 are connected to an output shaft of

'_10_ a drive mbto:; In this case, the belt.drive motors 21 are

independehtly contrélled_in_acgofdance with the rotating

velocity of ﬁhe fifst and éecohd pairs of corrugator
rollers 14 and 15; 14a and 15a.

As described above, the_corrugated mediums 102 and

15 103 in the first laminating station 10 are continuously
laminated to the liner 101 and thereby forming the single-
faced and douﬁle-piy.corrugétgd papgrboard 105. 1In order

~to contfol the feeding_ v_elocityl for the paperboard 105,
a paéer guider.ZS is provided at the'exit.from the first

20 iaminating'station 10. o .

At.the entry to the first lﬁminating station 10,
preheating ﬁeﬁns 26 for 'heatiﬁg the liner 101 to a
teﬁperature sﬁfficient enough to bond the corrugated
mediums 102land 103 tolthe liher 101. A second laminating

25 station 10a having the same sﬁructure as the first
laminating st#tion 10 is ﬁl#ced.at the exit from the first

‘laminating station 10 as shown in Fig. 1. As the paper



| am nating station 10 is placed at the exit fromthe first |am nating

. station 10 as shown in Fig. 1. As the paper 17 guider 25 is installed
at the—exitefromithe firs ' ' | : Ln_Fig. 1, the
si ngl e-faced and doubl e-ply corrugated paperboard 105 forned by the first !
| am nating station 10 is passed over a bridge 27 and 5 in turn guided to

. the paper qui The second | amnating station 10a i N ) t he
exit fromt hewt??‘r'%?ml am nating station 10 has a pair of unco%iqull ngg%[%gns lla

for unwinding a liner 10la and two pairs of uncoiling drunms 12a and 13a for
unwi ndi ng corrugated nedi uns 102a 10 and 103a. Therefore, the second

| am nating station 10a forns a second single-faced and double-ply -
corrugat ed paperboard 105a which will be lam nated to the paperboard 105 as
w ||l be described | ry.hergin d, f ' a bl e-fac and.,
doubl e-ply corrugat ed &aegerggarg%] iéﬁ@&ﬂ’é’d.%&;ﬂ g‘g%on‘%ﬁ;ﬁ ngfggfg: d gf’lﬁ“
doubl e-ply corrugat echn3atiRgas fa i 105as WHG Y EQNt 1 NUOKS |4 A BLRRLLAY
t he corrugated nedi EEHLB 102_a.gnd 103a to the liner 101a in the sar?g manner
as described for therfd rddublavplyt icoyrugatiednpaferbéird 0105 cforthed oy ghée
understood that the liner 20 .10la is passed over the preheating neans 26
at the entry to the H&sdndaninahing sfasigni b6 isopasased iduare Bybhixigey 2ffcandd

to a tenperature sufficient -en 1 to bopd the corrugat ed nedi uns 102a and
103a to the Iin_ér 104, tHRR 9"’31%%& &9 aﬁgﬁ PapRy glbd?ﬂ?dﬂ e2Hy Theyr pageRdd

laminating station 10a inst':al_led' at the exit from the

first lahinating'station 10 has a pair of uncoiling drums
11a.fo£ unﬁinding a.liner 10la and two pairs of uncoiling
drums 12a lana 1_33 for.un'wix.ldling cbrrixgﬁted mediums 102a
10 ax;d 103a. 'Théréforé; 'thé s.e'c':o.nd lamiﬁating étatidn 10a
.forns a'éecond singl.é-facéd and doﬁble-ply cbrrtxgated
paperboard 105a which will be laminated to the pap_erboérd
105 as will be described later herein and thereby forming
a double-faced .an.d' dbuhlé-plf corrugated paperboard.
15 The second single-faced ahﬁ- double-ply corrugated
o paperboard 105a islfor:ll'led -b'y continuouslf laminating the
'corr-uga';.téd mediums _1023. and 103a to the liner 10la in the
same manner as desc.r.ibéd'.for ‘the first laminating station
10. Of course, it should be understood that the liner
20 10l1a is paséed over 'the"“preh.eatin'g_ means 26 at the entry
to thé s'ec-:on.d iiminéatinjg: station '10a and thereby_being
heated to a t::emperat't'zre sufficient enough to bond the
cor‘fuga'ted nediums 102a and 103a 't:o the liner 101a.
The s'ixigié-face'd and double-ply corrugated
25 paperboards 105 and 105a formed by the first and secd_nd
| laminating st"a'.ti.'ons' 10 and 10a are ih. tui:'n guided to the

paper guider 25. As the paper gﬁider 25 is provided with



25 paperboards 105 and 105a formed by the first and second | am nating

stations 10 and 10a -are—A—tth—gui ded t othepaper gui-der—25_ As the paper.
guider 25 is provided with 18 a suction brake 28, the paper guider 25

effectively controls the feeding velocity of the paperboards 105 and 105a .
usi ng the sygdbéddady ake 28. As shown in Fig. 4, the sucti orpchyaiososude i S
provided with a plurality of suction 5 holes on its top surface and
connected to a suction bl ower 28a which controls the air-suction strength
of the suction brake 28. The above suction brake 28 of the paper guider 25
perforns a very.inportant function when the cpgrugated 10 paper boards 105
and 105a forned by the first and second | aninating stations 10 and 10a are

| am nated to each oth t rm,g, do - f nd,edo -
corrugat ed paper boa%deg\ﬂ]%nwrﬁggé[e %gécr_l __ ?edy%é'eraﬁg?g?n%s Vﬁg#lgcf‘g{r‘élﬁg
the double-faced asfitréDyiifr Fepading’ vHU8E £y IoF tHRRAPRPBOArds 05 and
corrugat ed paperboards, 105 and 105a w |l be bonded to each ot her under the
condition that the L05aecusirg ithe suctigatimrhkee @8unsAsGghawd iOBigf 4 hethe
paper boards 105 and 105a are checked one by one by a flute sensor 29 which
will be described | S8ekiorrkrake 28 is prov\x/ﬂaé with e luraddtyenf osucipion

e corrdga d. yed BRLeEton %3 108 MNTERChenpasIRd SoF SUScen Tolanan
. adhesive applying ngagsw}?‘ijcl?@gﬁrgigsﬂﬂpair suction strength of the suction
: brake 28. o
The above suct;ibn bfake 28 of the paper guider 25
'performs a vefy iéoftant function when the corrugated
10 paperboard's 105 a.nd'.105'a formed by the first and second
1aminating. stations :10 and 10a are laminated to each other
and thé:eby form a d.ou'blé'-f'a.ced” and double-ply corrugated
paperboard which will be déscribéd 1at§r herein. Wwhen
formi.ng' the double-f'a_ceci and double-ply corrugated
15 paﬁerboard, the c.brrugated,paperboafd;s 105 and 105a will
be bonded to each other under the.cpndition that the
flutes of the corrugated mediums .102 and 103 of the
paperboards 105 and 105é are cheéked_one by one by a flute
sensor 29 which will be described later herein.
20 That is, the flute sensor 29 precisely senses the
 flute position of the corrugated paperboard 105 having the |
corru-gated' mediums .102 and 103 when thé paperboard 105
' passes béi:ween édﬁésive ax.:biyihg means 31 ahd a biasing
belt 35. The flute sensorl29 in turn precisély controls
25 thé suction bra:ke 28 an.d théreby making: the flutes of the
| éorrugated bipefbbard 105 formed by f.he first laminating

station 10 substantially meet with the flutes_ of the



belt 35. The flute sensor 29 in turn precisely controls 25 t he suction
brake 28 and thereby making the flutes of the corrugated paperboard 105
formed-by the first lamnating station 10 substantially neet with the
flutes of the 19 corrugat ed paperboard 105a forned by the second

| am nating station 10a. A plurality of tension rolls 31 and preheating
means 32 ar eyl ed at the exit fromthe paper guider 25 _as 5 best
seen in Figswbaa&g%é above tension rolls 31 as well.as the °W5 means
32 sufficiently tension and heat the corrugated paperboards 105 and 105a
passed fromthe first and second | am nating stations 10 and 10a and a cover
paper 106 continuously passed froma pair of gpver 10 . paper uncoiling
druns 33 respectively. The tension rolls 31 and the preheating neans 32

gui de the corrugate erboards 105 a 05a and, t he cover paper 106 to

t he adhesive appl yi-%%Pﬁ&;ﬂ%%_gfpeﬁ%aﬁ%ﬂgéﬁv%% EIVrﬂ’%&ﬁenQolamnatms
conti nuously appli tidif 103" edet ernmined anount of 15 adhesive to the
paper boards 105 and 10ba and to the cover paper 106 and in turn guides the
paperboards 105 and 105& giusallht@sof Rensdea réaPer311afat préhéa PaldVGeand
heating plate 34 and the press-belt 35. At the between -a heating plate 34
and the press belt 3%,anendnsitajledf at ethenrakil0 frosdotheeppber cpifdegasdas
paper boards 105 and 105a and the cover paper 106, both being applied with
the adhesive, .ae i 8888d iBsFig- a3 corBhmmbovecsension orabls & aat welio

as the preheating means 32 sufficiently tension and heat

the corrpg;ted.paperboar¢s 105 and 105a passed from the
first a#d_secdna'laminating stations 10 and 10a and a

~ cover paﬁe: 106 cqntihgously passed froﬁ a pair of cover
10 -papg: uncoiling drﬁms 3§_resp§ctivelyf The tension rolls
31 and the preheati_n.g. ﬁeans 32 .guide the corrugated
paperboafds 105 and 105a and the covér paper 106 to the
adhesive applying means 3bf The adhééivé applying means

30 continuously  applies the prqdeterﬁined. amount of

15 édhesive fd the papgrhoards 105 and iOSa and to the cover
paper 106 aﬁd in'tu;n guide$ the paperboards 105 and-105a

as well as thé cover paper 106 to the between a heating
plafé 34 ahd the'press belt 35. At the between a heating
piate 34 and the press belt 35, the singlé-faced and

.20 double ply_cor;ugated paperboards 105 ;nd 105a and thé
cover paper 106, both being'applied with the adhesive, are
compreséed usin§ a cdﬁstani presSuré to be laminated to

each other, thereby forming a.donble-faéed and dou: :-ply

| corrugatéd paéérboird with good qual;ty.

25 Thé .mgthod fqr pfb&ﬁéing _5  mﬁ1tifp1y corrugated
paperboard using the above apparatus will be_desCribed

hereinaffer.



each other, thereby forning a doubl e-faced and doubl e-ply corrugated

paperboard with good gquality. 25 - The—npethod for—preducing a
multi-ply corrugated paperboard using the above apparatus will be described
her ei nafter. 20 In the first lamnating station 10 of the corrugated
paper board ' device of this invention, the first cop&pRpéssdogsedi um -
102 with predetermned flute pitch and flute peak hei ght and the second
corrugated medium 103 5 wth optionally selected flute pitch and flute
peak height are continuously lam nated to the liner 101. The first

| am nating station 120 thus formthe single-fgged and doubl e-ply corrugated
paper board 105 with irrproved shock absorptivity and conpressive strength

agai nst vertical 10 ;go{'her (4 J.I 1%&1::%@??%[’&"&1%% 1 §95¢ e:gm %P?EPQQ‘&%&

105 are lam nated to eac ere rmng varr ous

and doubl e-ply corprawbsdrapgmmasaewcbabketﬁ% 1U5Acht3%n, TRheVedrst
shock- absorbi ng materi al's. In-this case, the paperboards 105 may be

arranged such that tdwmgetegatediumclnmmxmpaedeteﬁnmed M yrepeibohr asd
105 either direct to the sane or opposed directions. If described in

detail, the liner 1Eluted reak mghﬁmr@ortrhsgmnﬂemoemggeedanedam hes
unvvounded from20  their

at ed_uncoil m; 11, and 1
passed over tenslon ‘b‘tﬁhd@p?‘iﬂ‘ Ly Fﬁlﬁﬁtﬁﬂléjﬁ& fﬁ% q"fdr %i“te pea gegght

are continuocusly lamxnated tp the liner 101. The first
laminat_ing. stat.ionll.zo thus form the single-faced and
double-ply corrugared. éeperboerd 105 with improved shock
absorprivity .and coﬁpreseive _strength against vertical
10 load. o -
| In addition, the above corrugated paperboards 105 are
laminated to each other and thereby forming various
double—faced and douhle-ply corrugated | paperboards
suitable fer. used as improved shoek-absorbing materials.
15 In this case, the peperboerds 105 may be arranged such
that the cdrrugeted mediums 102 and 163 of the baperboards
105 either direct to.the samel or opposed directions.
If described in detail, the liner 101 and at least
two corrugated mediims 102 and 103 are unwounded from
20 their associated uncoiling drume 11, 12 and 13 end passed
over: tepsion guide rollers ro be guided to the firs't
laminating sretion _.10. with the corrugator rollers 14 and
15 and 143 anql_lSa. At the em_:ry to- the first iaminating
station 10, the __1.iner 101 is heated to a temperature
25 .sﬁffi'ci.ent enough to rigidly bond the cerrugated mediums
102 and 103 to the heated liner 101. The first corrugated

medium 102 unwpund'ed from the drums 12 is corrugated



| am nating station 10 with the corrugator rollers 14 and 15 and 14a and
15a. At the entry to the first lamnating station 10, the liner 101 is
heat-ed—t-o—a—terperature 25 —sufficient—enoughto rigidly bond the
corrugat ed nmedi uns 102 and 103 to the heated |iner 101. The first
corrugat ed nedi um 102 unwounded fromthe druns 12 is corrugated - 21
between the {Higggisafagi r of corrugator rollers 14 and 15 int oppiRR64dbds Ned .
flute pitch aﬁﬁﬁ? ute peak height. The first nedium 102 in-?gﬁn S 5
continuously lamnated to the preheated Iiner 101 to forma single-faced,
single-ply 5 corrugat ed paperboard 104 as shown in Fig. 2. The single-
faced, single-ply corrugated paperboard 104 ipgiturn is guided to the second
pair of corrugator rollers 14a and 15a. The second pair of corrugator

rollets l1l4a and 15a Lauqus| rugat.e he secon '

from 10 t he druns b%%%hg %g% )rfai?git. ggge8§n§°§&§§?§?ﬁ’€8§5ﬁc§%ﬁ?§€2§‘z‘fb %rd
104 and thereby forninte prédeessninbacd1ntd siddl anal #1AY pHAR KRG gxdner igar d
105. In this case, the [iner 101 and the corrugated medi uns 102 and 103
are conpressed by t fdrgtemedibah t102) inotien bis wpint innbasty dsmihatedcont tlvd
wi th each other. Therefore, the liner 101 and the corrugated nmedi uns 102
and 103 are easily PXehRated d4dnercAod: ter foTRe asisipoderfeeedangingletrly y
corrugat ed paperboard 105 haying the caqr at ed, nedi uns .102_and 103 in turn
o oo B omconEApPeY R, LUE A BROFD AN F1gass The single

faced, single-piy'corfugatéd'paperboard 104 in turn is

guided to the second pair of corrugator rollers 14a and
15a. The second' pair of corrugator rollers 14a and 1Sa
continuously_cbrrug&té the.sécond medium 103 passed from
10 the drums 13 and laminate the second medium 103 to the
paperboard 104 and thereby forming a single-faced aﬁd
doﬁble-ply cofrugated paperbbard 165; In this case, the
liner.101 ind'the cotrﬁgated hediums.log and 103 are
cdmpressed by.the press belt 20 to be.brbught into close
15 donfaét with each other. Therefore, the liner 101 and the
corfugated médiums 102 and 103 ate easily laminated to

each othér;
The single-faced and double-ply corrugated paperboard
165 haéing the corrugated mediums 102 and 103 in turn is
20 passed from the first laminating station to the paper
_ guider 25. .In the paper guider 25, the feeding.velqcity
of the éaperboatd 105 is 6ptimally controlled by the
suétion brake 28 of thg guidef 25. The paperboard 105 in
thrn is sufficiently tensioned and heated by the tension
25 roll 31 and thé"preheating'meéns.Bz'installed at the exit

"_from the paper guider 25. o | '

.At this time, thé co&er paper IOé”unwound from the



gui der 25. In the paper guider 25, the feeding velocity of the paperboard

105 is optimally contrelHedy—the sucti on-brake 28 of—the—guider 25. The
paperboard 105 in turn is sufficiently tensioned and heated by ‘the tension

25 roll 31 and the preheating means 32 installed at the exit fromthe

paper gui derny@bsiz2260 this tine, the cover paper 106 unwound dcratRosiignee 22
drunms 33 is guided to-the between the heat plate 34 and the biasing belt 35

such that the cover paper 106 runs parallel to the bottom surface of the
paperboard 105. As the adhesive applying neans 30 is placed between the 5
tension rolls 31 and the biasing belt 35, the2Zorrugated nedi uns 102 and
103 of the paperboard 105 as well as the cover paper 106 are conti nuously

uni formy applied Watingd9®siy eguidd toheneaBetheah dtid nast v\@iétﬁaw %3

cover paper 10 106 has been guided to the between the heating plate 3

and the press belt She bbasingrbebt e35 psweh bttndtd b covert heapery erog angss
106, both being applied with the adhesive, are.conpressed using a constant
pressure to be | am parallely tentheckotion isunface 66 e Paredbobrd- 18%ed Asnd
doubl e- 15 ply corrugated ﬂagerbo-rd with good quality. Wile corrugating
t he nediuns 102 anthESaﬂgeF ¥e c3PPiyins, med ﬁa%?]ﬁsaﬁﬁaES? beivarn in

ARV R T TE et A B
' mediums 102 and 103 of the paperboard 105 as well as the
cover paper 106 ﬁfe cbntinuougly uhiformly_applied with
" adhesive. )
When the paperboard 105 as well as the cover paper
10 106 has"been'gﬁided'tb the betwaeh the hgatipg plate 34
and the press belt 35, the corrugated paperboard 105 and
the cover paper 106, both being ap?lied with the adhesive,
are cdmpresséd uéing'é consfént pressufe to be laminated .
to each other, thereby forming a double-faced and double-
15 ply-corrugatédipaperboard with good qualiiy. -
While corrugating the mediums 102 and 103 by the
corrugator roilers'14 and 15, 14a and 15a in the first
laminating statiéh 1@, it is required tc'bring the mediums
102 and 103 into close contact with the corrugated
20 * contours of the upper rollers 14 and 14a and to give
desired flutes to the ﬁediﬁms_102 and 103. In order to
achieve the above dbjéét, ihe valleys of the corrugated
. contours of the upper réiiers_14 ahd 14a are proQided with
suction holes (not Shown)'The'upper corrugator rollers 14
25 and 14a are meshing corrdéﬁtot roilefs.provided.with a
plurality of suction holes (not shown) generating suction

force. Therefore, the cofrugator rollers 14 and 15, 1l4a



20 contours of the upper rollers 14 and 14a and to give desired flutes to

the mediunms 102 and 103. In order to achieve the above object, the valleys
of the corrugated contours of the upper_rollers 14 and 14a are provided

~with suction holes (not shown) The upper corrugator rollers 14 25 and 14a
are nmeshing corrugator rollers provided wi-th a plurality of suction holes

(not shown)“gfneratlng suction force. Therefore, the corrﬁgﬂ%ggm&&llers 14

and 15, 1l4a 28nd 15a continuously corrugate the nediu 103
into the deS|red corrugated configurations and | et the corrugated medi uns
~rmaintain I n t he corrugated configurations. That is, the corrugated
medi uns 102 and 5 103 reliably maintain trmééxwrugated configurations by
the time when the nmediunms 102 and 103 are lamnated to the liner 101. Wen

the corrugated nediu 02 and 103 ins coming into co tact t.h
liner 101, the suct?"gﬁ % F ceeRtinpipu sa'gné’r"oﬁré't? the a9 I’tgn?egnﬁf Eipﬁe

upper rollers 10 fyhg t &de ?i%%ygéﬁrd%%rd?ez{ 5%9&%81:&2&1%8@%@”

feeding velocity us 1€ sucC aper ~gur der

flutes of the paperm\@&t@ angddaitns tomhentamnatﬁd t opigCh cirifatednd

form a double-faced and double-ply 15 - corrugated paperboard is sensed
by the flute sensorcdHEigﬂhmtibhs fl nhat D¢, tthe worrubated Médiuhs ci0geahdom
the flutes of the paperboard 105a ‘such that the flutes of the paperboards -

105 and 105a dod notl%aeIMth@mmm%the tderrugated configurations by the

time when the med1ums 102 and -103 are. laminated to the
" liner 101. When the corrugated mediums 102 and 103 begins
coming into contdct with the liner 101, the suction force
is not genereted by the suotion holes of the upper rollers
10 14 and 14a any more.

In order to control the paperhoard feeding velocity
using the suctzon brake 28 of the paper guider 25, ;he
flutes_of the paperboards 105 and 105a to be laminated to
each orher and eform e:.douhle-faced_ and double-ply

i5 oorrugated paperboard is_eensed by the flute sensor 29.
When the.flutes of the paperboard 105 diverge from the
flutes of the paperboard 105a such that the flutes of the
paperboards 105 aha';osa do not meet_with each other, the
seneor 29.outpdts a signal to control the air suction

20 'streogth of the brake 28; The feediqg velocities of the
paperboarde 105..and 1052 are thus controlled to ﬁe
identified..and' thereby making .thé flutes of the
paperboards 105 and 10Sa substantially meet with each

| other when laminating the paperboards 105 and 105a to each

25 other and forming the douhle-faced and double-ply
corrugated paperboard

As described above, the first single~-faced and



sensor 29 outputs a signal to control the air suction 20 strength of the
brake 28. The feeding velocities of the paperboards .105 and 105a are
thus controlled to be identified and thereby making the flutes of
fhe_paperboaLds 105 and 105a substantially nmeet with each other when .

lam nating the paperboards 105 and 105a to each 25 - ot her dﬁ%*’ i n

t he doublej”%@@ﬁgmhnd doubl e-ply corrugated paperboard. A; egég?ﬂgdg
above, the first single-faced and 24 doubly-ply corrugated .
paperboard 105 is fornmed by continuously corrugating the first and second

corrugated medi uns 102 and 103 unwound from tgye uncoiling drums 12 and 13
using the <corrugator rollers and in turn 5 continuously | am nating

th ted medi d ' i i ty -
poak hel ghts Lo thelpRRReRIY eerErsabe epERiB s, o A ey
11. Vhen |am nating.dies i dc#gg}agﬂngiﬁ%w £33 ¢! Eﬂags%{?&ndtéﬁﬂddﬁ@dlm

I s biased toward the corrugat 2 10 .and 10 y the press belt

20 to be brought i nhed Ok €160 HME 10 3WidnwouhBefronT thgatncoi by Wraims1 A2
-and 103. Therefore, the first and second nedi uns ‘102 and 103 are rigidly

laninated to the |iamd 103 iwsing diheyl coraugdtand volbexs pland oriugdudd
paper board 105. 15 The above press belt 20 is wwaggfd,aq%gt the pair
uRY

of belt drive r8l | scontimpuslyvadaninatiag thgsRrrygatadyn ranq 403,
l4a respectively. égg}ixtciio teli'le¥1’i: Efgtg%littches and flute peak heights to the
preheated linét 161:unwoundhfrom the uncoiling drums 11.
When laminating the mediums 102 and 103 to the liner 101,
the liner 101 is biased toward the corrugated mediums 102
10 and 103 hy.the préss belt 20 to be brought into ciose
 contact with the corrugated mediums 102 and 103.
Therefore,.thg;fiféﬁ.and sacbnd mediums 102 and 103 are
rigidly laminated to fhé iinef 101 in the single-faced and
douhle—plj'eorrﬁgated paééfhoard'los. ' '
15 | 'The above prééé S#lt 20Iis wiabped about the pair of
 belt drive rolls 21 §iacéd aside'by the upper corrugator
.rollers 14 and 14a'respective1f. .Addifionally, the belt
20 is partially .el.as_t.ic.a-ll_y wrapp_ed about the upper
.cbfrugaﬁor rollers 14 and 14&. Thereforé, the belt 20
20 effectival& prévént#_s prééé roll mﬁrk from being formed
on the ;orrugﬁtéd paﬁerbo#fd 105. |
| The appératﬁs alsb includés the:second laminating
station 10a which is provided with the same structure as
the first laﬁinatiné'stafion.lo and placed at the exit
25 from the .fifst llaﬁinating. staﬁion 10. ~ The second
1aminating'statiqn loéiforﬁs the second single-faced and

double-ply corrugated paperboard 105a which will be



20 is partially elastically wapped about the upper corrugator rollers 14
and 14a. Therefore, the belt 20 20 ef f-ectively prevents a press roll
mark fromhbeing formed on the corrugated paperboard 105. The apparatus al so .
i ncludes the second |am nating station 10a which is provided with the.- sanme
structure as the first lamnating station 10 and placed at the exit 25

from the firgf . jnating station 10. - The second |aninating:station
10a.forns the&ég@oﬁ%ﬂ si ngl e-faced and doubl e-ply corrugated gﬂggﬂwd
105a which wll be 25 lamnated to the first paperboard 105 formed by
the first lamnating station 10 to form a doubl e-faced and double- ply

corrugat ed paper board wth | mpr oved shgck absorptivity. 5
The. met hod and apparatus of this invention provide various corrugated

paper boards as sho in Fi.as; .5 0 AE._.Please noted that, when setting the
si zes of the corr u\sﬂgtﬁﬂlq’&l%ﬁefg%ée aﬁaﬁfsfs,p‘?&ﬁbﬁﬁ’é‘ffﬁ sprpad by the figst
second | am nating St@alnias 1h6 i Leh _rafi f the flutes
of the | ower -corrugated nedlial%mgtegtt}ﬁg ﬂ {}?e?og-?. fhggggﬁgrf%%erdr l?élg[ é’&uﬁéa’(um
of a doubl e-faced cgipgatcetrugatedoar gapbfbbfrd Of Pk houlfhBGedct shick
accordance wth the target ~shock absorptivity and durability OF tﬁe

corrugat ed paperboarabsorptivity. \Wien either the first |aminating

station 10 is operated and, at the sane tinme, either pair of corrugator
5 The method and apparatus of this invention provide

varibus_:corzlrugated"paperhoards aé shown in Figs. 5A to 5E.

| PieaSe _noted tha.t,'when .se_ttj..ng the sizes of the

corrugator tol_l_ez‘s 14 and 15, 14a and isa 6f the first and

seconﬁ laminating stations 10 and 1'(_Ja, ti:e pitch ratio of

10 the flutes of the lbﬁ_er cofrugated medium tb lth'e flutes

of thei uppér cofrugated medium .of | .a double-faced

corrugite’d .paperboard. to be formed should be set in

acéordance ﬁi_t_h the' .f_ar'get shock absorptivity and
durability of the cdrrugatéd .paperhoard.

15 - Whén _e'ithe_r the firsti laminating station iO is
operated and, at the Same time, either pair of corrugator
;ollers 14 and 15, 14a and 15a are opérated, the apparatus
of this invehtibn will éroduce a convehtional double-faced
corrugated pap_erbbard. This paﬁerboard has a single-ply

20 'corrugated medium 102 lamiha_ted té the liner 101 and in
turn laminated.with the cover paper 106 as shown in Fig.
5A. | | |

However, when both the firs;'t and second laminating
s_f_ations 10 and 10a. are opérated while changing the

25 | co.rrugator rollérs i4 and 15, 14a ..and 15a, the apparatus
will form "vari.ous types of double-faced and double-ply

corrugated paperboards as shown in Figs. 5B to SE.



rollers 14 and 15, 14a and 15a are operated, the apparatus of this
|nyention wi || -produce a conventi onal doubl e-faced corrugated paperboard.
Thi s paperboard has a single-ply 20 corrugat ed medi um 102 | am nated to
Lhe Igger 101 and Qﬂ turn lam nated with the cover paper 106 as shown in
Fig However, en both the first and second | am natin ' o 10
and 10a are“ﬂb@#ﬁ?ﬂh whil e changing the 25 corrugat or 3%$ﬁ§¢*ﬂ@§9a

15, 1l4a and 15a, the apparatus will formvarious types of double-faced and
doubl e-ply corrugated paperboards as shown in Figs. 5B to 5E 26 That

I's, Fig. 5B shows a doubl e-faced and doubl e- p# corrugat ed paperboard which
has the two corrugated nedi ums 102 and 103 wi % t he sane flute pitch but

fvo parrs b ber Pena or Pkt ey Eluatp hovd, 8 b AR AR LIS
pairs of corrugator an e Y ng
station 10 or 10a are_sel ect t t

corrugated rollers. ccﬁrusm f%g%%rﬁ?:x:f‘g “p‘:i‘% Ir‘gg {h% Eg%horfuogglftehngenqlrﬁﬂse

the first corrugategdogeghaddPditht bne ;Aa& g1ptbChiten Hia Elh.lﬁﬁér&x@& filute at
first. Thereafter, the second corrugated medi um 103 whose flute pitch is
same with that of tbeaklusigm:adl uln Kiderutovfose ftlhetehqu&atpalpergbardl,ftﬂas
fromthat of the nedium 102 is continuously |am nated to the single-ply
corrugat ed papeSboatsohrairg afhecorsugaterooLirrs Adr 8R¢ 1%, 14moapdntpa of

doubl e-ply corrugat ed paperboard. Thereafter
P y g tgeg laminating stat%cnelb or 10a are selected to have

the pitch ratio 1 : 1 of the corrugated rollers. 1In this
case, it is required to continuously laminate the first
corrugated medium 102 with a flute pitch.to the liner 101
10 at first. Thereafter, the second corrugated medium 103
whose flute p;tch is same with that of the first -edlum
| 102 but whose flute peak_height differs from that of the
medium 102.is continuousiy laminated to the single-ply
'corrugated paperboard hav1ng the medium 102 and thereby
15 forming a double-ply corrugated paperboard Thereafter,
the cover paper 106 is laminated to _the double-ply
corrugated paperbbard and thereby forming double-faced and
_ double-ply corrugated paperboard |
| .In the above double-faced and double—ply corrugated
20 paperboards, a plurality of chambers are defined between
the corrugated mediums 102 and 103 due to the flute peak
height dxfference between the two mediums 102 and 103.
- The above chambers defined between the two mediums 102 and
103 prlmarxly absorb the outside shock applled to the
25 package and thereby protect the packaged goods from the
shock. When the outside shock is large such that the

above spaces can not completely bear the shock, the



the cover paper 106 is lamnated to the double-ply corrugated paperboard
and thereby form ng doubl e-faced and doubl e-ply corrugated paperboard. In

t - and double-ply.corrugated 20.  paperboards, a
plurality of chanbers are defined between the corrugated nediuns 102 and
103 due to the flute peak height difference between the two. nmediuns 102 and.

103. The abgy, ers defined between the two nedi uns 10
primarily absor@g?ﬁg out si de shock applied to the 25 pac%ggg&g%(&%%ereby

" protect the packaged goods fromthe shock. When the outside shock is
| arge such that the above spaces can not conpletely bear the shock, the
27 surplus shock will be secondarily absorbegqby the | ower corrugated

medi um 102 and prevented fromexerting a bad influence to the packaged
ds. Fig. ©5C d . doubl ted

baper boar g wi th dodBdu8; PRREK, 9and B8 CEmasty, b aknRan bRaLhenLoF R

corrugated ”Ed'UWBcHQ%uQQ@edoﬁedﬁﬁﬂ {02 S cfdé%#%%d‘fyﬁmag ebtih dQeggd

height. I'n order to formthe above paperboar rst and Seco
corrugat ed medi uns in¥luendel®d thie pakaged gdoaych that 10 t he nedi uns
102 and 103 have the sane flute pitch and flute peak hei ght. However, the
curvatures of the nediuﬂ§91025§ndsh9$satatmdqmmdbsfe&edheahautdeudné#ply
from each ot her. and thereby continuously form ng shock-absorbing chanbers

bet ween t he le%t Segrugatfd rRﬁHQEPQaI32'¥§ﬁ¥ 16351red strength and sock

absorpt1v1ty ‘'which has the :wo corrugated mediums 102 and
103 with the same flute pitch and flute peak hexght In
'order to form the above paperboard the first and second
corrugated mediums 102 and 103 are corrugated such that
'10 the nediums.ioz and 103 have the same flute pitch. and
flute peak height. However, the curvatures of the mediums
102 and 103 at the peaks of the flutes differ from each
other and thereby continuously forming shock-absorbing
_ohanbers hetween the first and second mediums 102 and 103
15 laminated to the liner 101. Due to the irregular
' curvatures of the corrugated mediums 102 and 103, the
above paperboard has various shock-absorb:ng effect
according to configurations and flute peak heights of the
corrugated mediums 102 and 103. _

_20 The dou_ble-faced and-double-ply_ corrugated oaperboard
shown in Fig. SD has the two corrugated mediums 102 and
103, the medium 103 has a longer flute p1tch which is two
times of that of the other medium 102. In order to form

the above paperhoard the corrugator rollers 14 and 15,
25 | 1l4a and 15a of either laminatlng statlon 10 or 10a have
different flute sizes. After the first medium 102 with

smaller flute pitch is continuously laminated to the liner



15 lamnated to the liner 101. Due to the irregular curvatures of
t he corrugated nediunms 102 and 103, the above paperboard has various-
shock-absorbing effect according to configurations and fl Ut € peak hei ghts
of the corrugated nedi unms 102 and 103. 20 The doubl e-faced and
doubl e-ply corrugated paperboard shown in Fig. 5D has the two corrugated
nedi uns 102“5HHB%§3, the medi um 103 has a longer flute pit&RTHRI¥IOP: ¢ wo
times of that of the other medium 102. In order to formthe above

paper board, the corrugator rollers 14 and 15, 25 l4a and 15a of either

| am nating station 10 or 10a have different flute sizes. After the first
~medium 102 with smaller flute pitch is conti usly lam nated to the liner
28 101, the second nedium 103 with longer flute pitch is continuously

| aninated to the 18} ngthBepppcopd, mgdinmd 183pMikdaiengerh flmdef ipddchngdi um

102 and thereby forming.a doubl e-ply corrugated paperboard. Thereafter, the
‘cover 5  paper 1oe°?2§?%ﬁﬂ?éi%ujHﬁ&gPﬁgeaboﬁ% daﬁbléﬁﬁ ezBrY ugSPEgated -
paperboard to for ; |l - e &lﬁ“!pl o] VAN e P
paperboard. As the a %%ﬁaoﬁﬁgﬁeéﬁ%agéfggg?a nas lt%ng agngr ?éég@g’é %rd‘?lﬁ'r?s
102 and 103 with di afdegublle-p19t CoPFugdtas phPerSQard.f | b e X tdr1€ t FBEdiBr1 03
with longer pitch will be rushed inte the flutes of the medium 102 wth

shorter pitch when paper piijferisodaninated appithedabovd doubile~gty cdrxigated | n

addition, two flutes of the medi um 102 are rushed into the
paperboard to form the double-faced and double-ply

corrhgated paperboafd;
As. the aﬁove corrﬁggted paperboard has two corrugéted
mediums 102 and 103 with different flute pitches, the
10 flutes of the mediﬁmIIOB wifh 1ohger pitch will be rushed
| into the flutes of the médium 102 with shorter pitch when
the pape:bo&f& is. applied: with outside shock. In
addition, two flutes of the medium 102 are fushed into the
flutes of the medium 103. When the outside load is
15 rémoved'from ihe piﬁethbdrd before the papetboard reaches
jts'eiéstic liﬁif,.fhe:deformad mediums restore original
shapes respectively and theréby 'keeps. the shock
_absorptivitieé i;reép;céive of aﬁplication of the outside
shock.' | _ |
20 ) The dbubie-face;! and doubleéé;y corrugated paperboérd
_ shownlin Fié. 5E h;s.the'iwb cpfrugated mediums 102 and
103 with.thé:same fiufe piiéh gﬁd f1ute peak height. The
| two mediums 102'aﬂd 103 ire brought into close contact
with each.other_thproughly. This paperboard improvés
25 shock ahsorptiviff, compressive'sifehgth against vertical
load.and bending Stféngth. o

| Of course, it should be understood that the above



flutes of the nedium 103. When the outside load is 15 renoved fromthe
paper board before the paperboard reaches its elastic limt, the deforned
medi uns _restore original shapes  respectively and thereby ‘keeps the

shock absorptrvities rrrespective of application of the outside shock. 20
The doubl e-faced and doubl e-ply corrugated paperboard shown in Fig. 5E has
the two corrugated nedi unms 102 and 103 with the sane flute pitch and flute
- peak hei ght . WOBE3228b nedi uns 102 and 103 are brought into cPELKERIHMACt

wi th each ot her thoroughly. Thi s paperboard i nproves 25 shock
absorptivity, conpressive strength against vertical |oad and bendi ng

strength. O course,

it should be understood that the above 29

corrugat ed paperboards may be laninated to eact other and thereby forning
vari ous corrugated paperboards:suitable for used as inproved

shock- absor bi ng nat e¢orugatiad paPerboards may bgapaminateats tongadk @tthemged
such that the 5 corrugated nmedi ums 102 and 103 of éhe paperboards ei t'her

direct to the same of

the corrugated nedi uénél}/ (featS F?&?gag&;g Her g%stc'}%f&l U}.,St&?{‘%jh% ta‘[ltﬁ 3?350]:
Applicability ‘As des&éé&edtﬁboﬁpéﬂ%aﬁassm 'H&e@fﬂﬁgﬂaosd&ﬁ PRi0¢nand

vari ous shock absorp

5 PTG (MAFIOUS CPREUERLS

apparatus for producing a multi-ply corrugated

5

corrugated mediums 102 and 103 of the paperboards either
direct to the same or opposed directions The above

paperboards will have various shock absorptivities in

| :accordance with the flute configurations of the corrugated

' mediums and the flute peak heights

10

- paperboard suitable for used as a shock-absorbing package d

15

20

25

Industriallhpplicahility

As described above, the'present invention provides

method and apparatus for producing a multi—ply corrugated

material In the above multi-ply corrugated paperboard,
at least two corrugated mediums are continuously laminated
to a liner and in turn laminated with a cover paper. As
the above paperboard has two corrugated mediums, one
corrugated medium can still keep the elasticity and shock
absorptxv:ty even when the other corrugated medium is
depressed by the outside shock applied to the paperboard.
Therefore, the multi-piy paperboard produced by this
invention has improved durability and strength due to the
corrugated mediums besides the shock absorptivity which
is the intrinsic characteristic of.paper. As the above

multi-ply paperboard is light, it is very easy to handle

bRARdss sHitabdgye



paperboard suitable for used as a shock-absorbihg package material. In the

above multi-ply corrugated paperboard,_15 at least _two corrugated nedi uns
are continuously lamnated to a liner and in turn lamnated with a cover

paper. As the above paperboard has two corrugat ed nmedi uns, one corrugated
medi um can still  -keep the elasticity and shock absorptivit n the
ot her corru&'&c%ﬁzmdi umis 20 depressed by the outside s*gg)@g%‘gp ed to
t he paperboard. Therefore, the nmulti-ply paperboard produced by this

i nvention has inproved durability and strength due to the corrugated

medi uns besi des the shock absorptivity whichaphs the intrinsic
characteristic of paper. . As the above 25 mul ti-ply paperboard is |ight,
it is very easy to handle 30 in conParison wi th the conventional wooden

I

or plastic heavy pdift FIPAIHEA, Wih | they fiedeenftionald JipRASRH LT, PLABLIC -
paper board al so prq*@g&iﬁﬁgﬁ§gple ﬁ&LeEX 'Pﬁébﬁﬁﬁ&ﬁ%& Qéﬁg%%%%53§ﬁf§'

handling. 5 y corrugat ed pap oard pro

invention has at | q3gl AaferdRiarddadfsb nsﬂ&vmgmgsésﬁsfe CEREL DOk dent
lam nated to the liner and in turn lam nated with the cover paper.

Therefore, the inveniused bl carébess trand}dingd paperboard and ~ inproves
the conpressive 10 strength -of the paperboard to substantially reduce
the package volfume and Thereeitiprpls ¢orrugated paperboatdepreduced)dyetihis
paper board. The i nvention Lhus provides a hioh strength and hiof:cn are
confinuously laminated to the liner and in turn laminated
with the cover paper. Therefore, the invention thins.the
corrugated paperhoafd énd imptoves the compressive
10 strength of ths paperboard to substantially reduce the
package volume and thereby provides a high value—added
cbrrugated paperbsard. The invention thus provides a high
stsength apd high value-added shock absorber with
.substantially low cost. As this paperboard can be easily
‘1% recycled and used as a shock—absorhing package maferial
instead of the expanded polystyrene, the paperboard does
not cause environmental contamination but does much for
saving resources. Fﬁrthermore, the multi-ply paperboard
ptoduced_by this invention csn effectively absorb oufsidé
29 shock applied to psckgged goods and thereby reliably
protect the packaged.goods_from the shock.

Although the preferred embodiments of the present
ihvenﬁion have been disclosed for illustrative purposes,
those skilled in fhé art will appreciate that various

25 modifiqaiions,_additions and substitutions are possible,

without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.



substantially |ow cost. As this paperboard can be easily 15 recycl ed and
used as a shock-absorbi ng package material instead of the expanded

pol ystyrene,_the paperboard does nat | . contamnation but ___
does much for saving resources. Furthernore, the multi-ply paperboard '
produced by this invention can effectively absorb outside 20 shock

applied to Qg od, goods and thereby reliably protect the gaGkd oods
fromthe sh§@§56%', ough the preferred enbodi nents of the'present%ﬁﬁgention
have been disclosed for illustrative purposes, those_skilled in the art-

w || appreciate that various 25 nodifications, additions and

substitutions are possible, wthout departingifrom: tlmm ;{“Li';t _
of the invention as disclosed in the acconpanying cl ali ﬂ“‘ﬂimﬂmm. S

A nmet hod for producing a gyk&';ply corrugat ed paperboart fonmpri &iny the
steps of: continuously Ign1na ing a first corrugated nmediumon 5 a liner
to forma single-ply paperboard, said first corrugated medi um having.
predetermined flute pitch and flute peak height; and continuously

| ami nating a second corragaaetethbd nfan peoeduciigigaemplyippDer boatrdgd ted
form the multi-ply 10 corrugat ed paperboard having i nproved shock
absorptivity and comgperbbard scomprjisinggihesstapsecefi cal | oad, said second

corrugat ed medi um having o tionaJJy'seIected flute .
“continuously laminating a first corrugated medium on

5 a liner to form a single-piy' paperboard, said first
corrugated medium having predetermined flute pitch and
flute peak height; and | |

cpntinuously laminating a second'édrrugated médium:

on said single-ply paperboard ﬁo form the multi-ply

;0 corrugated paperhoard hafing improved Shock abéorpt;vity
| . and compréssive'étrength against a vertical load, said
second corrugated medium having optionally selected flute

pitch and flute.peak height;

2. The. method according to claim 1, further

15 comprising the step of: o '
laminating the multi-ply corrugated papérboard having
the same structure to each other such that the corrugated
mediums of the multi-ply corrugated paperboards either

direct to the same or opposed directions.

20 | - 3. A method for producing a multi-ply corrugated
paperboard éomprising the steps of:

guiding both a liner_and two or more corrugated

mediﬁms (first and secoﬁd corfugated mediums) to a first

laminating station having first and second pairs of



ﬁitch and flute peak height. 2. The method according to claim1, further

conprising the step_of: lamnating the mul.ti-ply corrugated paperboard
havi ng the sane structure to each other such that the corrugated nedi uns of

the nulti-ply corrugated paperboards either direct to the same or opposed

di recti ons.

paperboard conﬁpﬁgong the steps of: guiding both a |iner an

3. A nmethod for producing a nulti-pl 8§ggﬁﬁ&ﬁgre

corrugated medi uns (first and second corrugated nediuns) tao a first
| am nating station having first and second pairs of 32 corrugator

rollers; preheating the liner to a tenperaturgg sufficie
t he corrugated nediuns to the liner; guiding

first pair of 5

predet.erm ned qute p|t and

ggr ?Fi%gés to corrugate the ffrst redi"um®wi th

15

€ peak height and in turn lam nating the

first corrugated medi umptr@nbaeze?eft%t Sfhrdr %o ! 8 AibeaUdLRI sr’iﬁ‘htc'gl%;,gl -

formng a single-faced, single-p

y corrugated pape

the second medi um tenchigh tecboddpthe CSrmyatedanedinds! €6 St 1GY&rugat e t he
second mediumwi th optionally selected flute pitch and flute peak helght

and in turn laninating EWdddagontheofdiught mbdnem ukot cheai dissnglpaipl yof
paper boar d through bondi n

10

15

20

25

corruga %or rollers to corrugate the first medium with

predetermined flute pitch_and flute peak height and in

 turn laminating the first .corrugated medium to the

preheated'liner fhrough bonding and thereby forming a
single-faced, singie-ply corrugated paperboard;
guiding the second medium to the second pair of

corrugator rollers to corrugate the second medium wirh

optionally selected flute'pitch and flute peak height and

'in turn laminating the'second corrugated medium to said

s1ngle-p1y paperboard through bonding;

pressing down the f:l.rst and second corrugated mediums

on the liner using a_press belt and thereby forming a

double-faced and nuiti-plf corrugated paperboard;

- guiding said nulti-ply corrugated paperboard to a

paper guider and controlling a 'paperboard feeding velocity

by means of a suetion.brake;

uniformly tens1oning and preheating said multi-ply

corrugated paperboard

feeding a cover paper to the multi-ply corrugated

'paperboard passed from the paper guider such that the

'cover paper runs parallel to the bottom surface of said

paperboard;

.continuously uniformly applying adhesive on the first



15 pressing down the first- and second corrugated nediuns'on_the
liner using a press belt and thereby form ng a double-faced and nmulti-ply
carrugat ed paperboard: guiding said multi-ply _corrugated paperboard to a
paper guider and controlling a paperboard feeding velocity 20 by neans of
a suction brake; uniformy tensioning and preheating said nulti-ply 4
corrugat ed PR f eeding a cover paper to the multi-p Qrru ate
paper board pas?gggﬁ'omthe paper gui der such that the 25 ﬁ’iﬁm runs
parallel to the bottom surface of said paperboard; continuously unlforniy
appl yi ng adhesive on the first and second corrugat ed,mumﬂmﬂ"ﬂmm"
mul ti-ply corrugated paperboard as well as to r3he cover ng
the multi-ply corrugated paperboard as well as the cover pa er* aphl |sed*V\Hh
t he adhesive to a heatjn at e anqg conpressin erboard as we

as the cover paper @ﬁ%ﬁgﬁ°ﬁgr?pﬁ’é’ﬂ?’ﬁ?gm% g‘tjﬁe ibg PbacorzHgatad
cover paper -pass ov t t d e ng '
doubl e- f aced and ‘i;ra&%'?gohﬁﬁ agg'(':%{rrrauaesa?%dt?)‘gpé?goar 6% anda 4. The

met hod according to C|a|§h3diﬂbefﬁerhdﬂﬁiipl&shoﬁPd §€£ENBL bb%%ﬁtﬁg well

medi uns are forcibly brought into cl ose contact w h corrugat ed contours of
upper rollers of theisr thescaver qaperr appated witl ehe hghés¥é ¥d hOhE&ting

generated from suction holes-formed in the upper rollers "
5 plate and compress:.ng the paperhoard as well as the cover

paper using a constant pressure wh.tle the paperboard and
the cover paper pass over the heating plate and thereby
formmg a double-faced angl multi-ply corrugated

paperboard.

10 | 4. The method lac'_c.:ord:'l._n.g to'c_l_aim. 3, wherein the first
. and second corrugeted me'diuns are forcibly brought into
close contact with corrugated contours of upper rollers
of their assoc:.ated corrugetcr rollers by suction force
generated from suctlon holes formed in the upper rollers
15 in the steps of corrugating the first and second
corrugated mediums a'nd. thereby iet_ting the first and

second mediums have desired corrugﬁted configurations.

5. The _method according to;cl.sin.l 4, wherein said

suction holes let the corrugatee 'nediums reliably maintain

20 the :rrrugated configurations E‘DY tne time when the mediums
begir oming into contact with the liner and generate no
suct: force whe_n the meeinms, beg'in. coming into contact

with the liner.

6. The method according to ciaim 3, wherein a flute



15 in the steps of <corrugating the first and second corrugated
medi unms and t her eby—et+ng—the—first -anrd—seeend nediurs—have—desired
corrugated configurations. 5. The nethod according to claim4, wherein said
suction holes let the corrugated nmediuns reliably maintain 20- the

Tugat ed confweugsdasens by the tinme when the nedi uns begi ng pEIKRSI00§99
contact with the |iner and generaté no suct - force when the nedi uns begin

com ng into contact Gaikind .| The nethod according to claim 3,
wherein a flute BHI‘I m FI! B@HI he flute position of said single-faced
and mul ti-ply corrugakede p N ~and contr3@ s the suction brake to

control the air suction strength of said brake when the flutes of the

singl e-faced and Mgdrsdt kensesCehé lﬂ&i@p@ﬁﬂﬁi&?%ﬂsﬁiibl_eéﬂﬁ?ié-oﬂéélfiand
flutes of another corrugated paperboard and. thereby identifying the

paper board feedi ng meltiiciply sotrughted paperbosrdsant tbetrolertinasdetion
substantially nmeet with each other.- 7. An apparatus for producing a
mul ti-ply corrugat SRFake to,gantzedr theoairi shatyionnetrength @fusaidobrake

f eedi bot h | d . two. , ted nmedi yns first and second

cngr ngt eg rregi ulng)e‘hf%nsithiv\ﬁnegﬁﬁggéecc_ ;L%aegqﬁggglr'gﬁﬁfﬁ( Iala’?FiSna“Hlﬁg}'RéHns;

15 . the lam. 1.0g. L1 ed w 1N

corrugat ed modi s SONRMRTer, BapUEBoRES dhudbdeli2rohthe F1dFes OFF dndiner
corrugated ' paperboard and thereby identifying the

paperboard feeding velocity and making the flutes of the

paperboards subs’ta'n.t'ia'lly'm'eet with each other.

7. An apparatus for producing a mulfi-ply- corrugated
.10 - paperboard compri'six_ag:
'.uncoill'ing drums for feéding bo_th a liner and two or
‘more corrugated hédiuiné (first and seéond corrugated
mediums) to siﬁglé-'faced'cprru'gated paperboard laminating
- nieans ; S | | |
15 ‘the laminating means supplied with the liner as well
as the corrugated mediims unwoﬁnd from the uncoiling drums
‘and continuously lminating'the corrugating mediums to the
liner and thereby Iforn.li'ng a single-faced and multi-ply
corrugated pa':p'e:rhtmrd, siid iaminating means having £ irét
20 and second pairs of corrugator rollers for clontinuously
_corrugating the l.'fir'st' and secbnd mediums with either ‘the
' same or differ'cfni: flﬁfé pitéhazéland predeteﬁnined flute
peak heights; ' |
a paper guider proi}ided at the exit from the
25 laminating means to control the féeding velocity of said

single-faced":ar_x'd multi-ply coi‘rugated paperboard passed



and continuously |lam nating the corrugating nmediuns to the liner and
thereby formng a single-faced and multi-ply corrugated paperboard, said

| am nating neans having first 20

rollers .—

for continuously corrugating the first and second mediuns with either the

sane or different flute pitches and predeterm ned flute peak heights; a

paper gui de ‘rvggr gvided at the exit fromthe 25 | am natin CERRsN/0 h& gcontrol
g

the feedin
paper board passed 35 fromthe | am nating neans; a

preheati ng nmeans provided at the exit from said paper
tensi on and preheat. said single-faced andlﬂggl-ply c
paper board -passed fromthe paper gu1der a cover paper

F@%@?y of said single-faced and nulti-ply corrugate

1si-eh—troll __and

U|der to uniformy

llll!ﬂllﬁﬂ@ BRI

aper *to the

provi ded at the en S t|n peans to feed a coveéer
singl e-faced and n%l%# éh%;iﬂﬂﬁ%ﬂg ¥ boar d passed fromthe paper
gui der such that the Coy&lefd3Ra B!ﬁ]saﬂ@ pr m‘a‘ mEQn&hﬁ'-fé)P{&é}#“aft‘thﬁéce

~of sai d paperboard; - adhesi ve appl ylng means cont'i nuou

appl yi ng adhesi ve

y uni
6xit herbinr $aidn hape3o rughmszr ugat Qi fothhlys tehs3ohd and

single-faced and multi-ply corrugated paperboard as well as to the cover

paper; and 15

prehedtcatsaigl plsinglendagedr eandbehul £ brplonprassigagedhe

si ngl e-faced agd mul ti-ply corrugated paperboard as wel |

10

15

20

paperboard passed from the paper guider,

a cover_paper uncoilzng drum provided at the entry
to sald preheatlng means to feed a cover paper to the
single-faced and multi-ply corrugated paperboard passed
from the paper guider such that the cover paper runs
parallel to the bottod surface of said paperboard;

adhesive applylng means for continuously uniformly
applying adhesive on the firs_t and second corrugated
mediums of_said sinole-faced and multi-ply corrugated
paperboerd as well as to the cover paper; and |

a heating plate and a press belt for compressing the'
single~faced and multi-ply corrugated paperhoard as well
as the cover paper applled_with the adhesive using a

constant pressure and thereby forming a double-faced and

multi-plf corrugated paperboard.

8. The apparatus according to claim 7, wherein said

_ lamxnating means further 1nc1udes

25

adhesive applylng rollers placed about the fzrst and
second pairs of corrugator rollers to apply adhesive on
the fzrst and second corrugated mediums respectlvely, and

bxaslng means for biasing the l1ner toward the

. corrugated mediums to bring the liner into close contact



as the cover paper applied with the adhesive using a constant pressure and
thereby formng a double-faced and nul ti pLy_corrugated—paperboard. 20

8. The apparatus according to claim7, wherein said |am nating neans
further includes: adhesive applying rollers placed about the first and
second pairgwggagﬁg{ugator rollers to apply adhesive on thepdpgkRdsnidd
second corrugated nedi uns respectively; and 25 __biasing. neans for
biasing the liner toward the.corrugated nediuns to bring the liner into

cl ose cont act 36 wWith the corrugated nediuns, . '|| ﬂ' [ ans
conprising: a pair of belt drive rolls placegeabove thﬂm “u |ﬂm:|"ﬂemmd
pairs of corrugator rollers; 5 a second press belt vrapped about

the drive rolls; a guy r i di e se p . pbel t ke
the belt be parti gﬁtgi \/vr%a’%%ed%gﬁ%ﬁta?hehatj%‘b&e'ﬁr?’corgigg‘gt o?gé(g)f?ir SWL%QH
9. The apparatus aGgmp#Hisdng® claim7 or 8, wherein said | am nating neans
conprises first and second | am nating stations placed aside and having the
sanme structure. 10. The apppaatusf doeltr dmiyet codlai plécediaiosien thai ditst
first lamnating station fornms a first single-faced and nulti-ply
corrugat ed paper bo#nf $8ERNALRRLFHOE FONFPBALQr rollers;

5 ' a second press belt wrapped about the drive rolls;

and _ _
-a guide roll for guiding the second press belt to
make the belt be partially wrapped about the upper

corrugator rollers.

10 9. The apparatus according to claim 7 or 8, wherein
said laminating means _comprises first and second
laminating 'sta_tions _plgced aside and having the same

structure.

- 10. The gpﬁafatus according to claim 9, wherein said

15 first laminating station fo:ms a first single;faced and
multi-ply co:ruéated papérbqard such fhat the éorrugated
mediums of the first bapequard are directed down, while

said second laminating'station forms a_se;ond single-faced

and gulti-ply corrugated paperboard such thaf the

20 corrugated mediums of the second paperboard are directed

up.

11. The apparatus according tq claim 9, wherein the
papet_guider provided at the exit from the laminating

means includes:



medi uns of the first paperboard are directed down, while said second

| ami nating station forms a second single-faced and mul ti-ply corrugated
paperboard—sucir—titat~ t he -
paperboard are directed up. 11. The apparatus according to clarn19 mherern

t he paper guider provided at the exit fromthe |am nating neans.incl udes:

37 a sucti onwirealsgashavi ng a pluratity of suction hol es on: i perkfdsiehyel ace,

sai d suction brake being adjusted in its air suction strength under the

control of a flute position sensor. to make the .corrugated nediuns

5 substantially neet with each other, said sensor bmmunﬂﬂﬂlm lll)lumrd

sensing the feeding velocity of the srngle- f¥ced and

and a suction bl ower

strength of the suction drstictiohObrake havihg /a"péiiﬁﬁliﬁtb'sof Oéuﬂﬂﬁi}’g'o'igs
mul ti-ply corrugated paperboard conprising: uncoiling druns for fee

both a liner and tven citsihop eurfageteshiﬂuhunuaohobrakeugeiﬁgigdydsﬂaa,1hmo
or nore pairs of corrugator rollers for guidi

and continuously

corruggting the rred’r'iﬁ*ns““E’:xdi‘r\é'é?1@/‘%n af)bl'%ﬁd‘ r'd!‘?@r sthe acertrembuef t Ae flute

corrugator rollers
respectively;

and
5

10
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n he .corrugat ed nedi unms
2¥¥§ §g§§%f/ t make ~the corrugated mediums

substantially'meet with eaoh other, said sensor being'

adapted for sensing the feeding.velocity of the single-
faced aod'multi-ply paperboard; and
a suction blower connected to said suction brake to

control air suction strength of the suction brake.

12. An apparatus for produc ng a multi-ply corrugated
paperboard comprising: _

uncoiiiho dtﬁhé for feeding both a liner and two or
more corrdgated mediums to corrugated roliers;

two or more pairs of corrugator rollers for guiding
and continuously corrugating the medipms;

.adhesive appl?ing roilers placed ahout.the corrugator

rollers to apply adhes;ve on the corrugated mediums

'respectively, and

biasing means for biasing the liner toward the

corrugated mediums to hring the liner into close contact

with the corrugated mediums, said biasing means
comprising: '

'a pair of belt drive rolls pIaoed above the
corrugator”rollers; -

a press belt wrapped about the drive rolls; and

a guide roll for guiding the press belt to make the

connected to said suction brake to controt a'r Suction



bi asi ng means for biasing the liner toward the 20 corrugated nediuns to
bring the liner inte—cl ose eentact—W th t-he—eorrugated—nedi-uns, sai d
bi asing neans conprising: a pair -of belt drive rolls placed above the
corrugator rollers; 25 a press belt wapped about the drive rolls;

~and a gui de woldkaf2es gui ding the press belt to nmake the - BErRfbdsoobd
partially wapped about upper corrugator rollers. 13. )

according tao claim 12, wherein the upper corrugator rollers are provided
with a plurality of suction holes to forcibly bring theLuﬂmmm'ﬂﬂ E 143
5 into close contact with corrugated contow& of the U MF ‘m

rollers and thereby letting the corrugated nedi uns have desfred cormsugat ed

confi gurati ons. 14-be@b%paa_i-awmﬁ%‘%{ﬂiéwabeue|&L§Bx¢%og]§u&$to WBighgsal d
corrugator rollers are cartridge type rollers 10 sui tabl e"tor changi ng

existing rollers with other rollers having different corrugating pitches
and corrugating heights. 15. The apparatus according to claim112 or 13,
wherein the liner and tHé.c@heuapparatusiiareordingutel dladm 18, whémein the
uncoi l ing drunms are qui ded %t_hei r associated guide tension rollers to be

appropriately tensi¥ - ©P&: ﬁé"ﬁp{)%q']aﬁ"tﬁ-aé@c@ oY ifpd withap nplurakitys of
wherein the belt 'dréIYr.etfo(y ll?oféld ‘E@ef&zoébeiqratk?IdiI{QOIJ:}?é Scorrugat:ed mediums

5 into close contact with cbrrﬁgated contduts of the upper
corrugator rollers and thereby letting ‘the corrﬁgated

mediums have desired corrugated configurations.

14. The apparatus according to claim 12 or 13,

wherein said coriugator rollers are cartridge type rollers

10 suitable for changing existing rollers with other rollers
having different corrugating pitches and corrugating

heights.

15. The apparatus according to claim 12 or. 13,
wherein the liner and the corrugated mediums unwound from
15 the uncoiling drums are guided by their associated guide

tension rollers to be appropriately tensioned.

16. The apparatus according to claim 12 or 13,
wherein the belt drive rolls and the corrugated rollers
are connected to each other by means of gears not only to

20 ﬁniform the feeding velo.cities of the liner and mediums
guided to the corrugator rollers but also to precisely

bond the flutes of the corrugated mediums to each other.



are connected to each other by neans of gears not only to 20 uniformthe
feeding velocities of the |liner. and nedi uns guided to the corrugator

rollers but also to precisely bond the flutes of the corrugated nediuns to
each ot her. 3 9 17. The apparatus according to claim 12 or 13, wherein

the belt drive rolls cooperate with a drive notor to conpensate for an.
oper ati onal error caused by slip of the press belt, said belt drive rolls
bei ng |ndepéﬁ 29’5 *controlled in accordance with the r?ﬁ@ﬂq5ﬁﬁm93! c#*y

of the corrugator rollers. ©
HIIIIIl |l|||| M

17. The apparatus according to claim 12 or 13,

39

wherein the belt drive rqlls“cooperate with a drive motor

to compensate for an ppq:ational error caused by slip of

the press bg;ﬁ} said belt drive rolls being independently |
5- controlled in.acgofdgnce wifh tﬁe rotating velocity of the

corrugator rollers. .




