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21010:¢ 1 - APPARATUS FOR PRODYCI NG .CORRUGATED FI BERBOARD AND METHOD
NhK'N SANE 5 " .. . Thi's invention relates to a nmethod and apparatu
ﬁah\nanufacturlng corrugated fi berboard using | amnated corrugatl ﬁébﬂa.
' Fﬂgares 1 and 2 illustrate respectively |n1each case an exanple of a

configuration of single-wall and 10 nulti-Wwall corrugated fiberboard
obt ai ned by applylng the proceSS|ng nethod and. enploylng the apparatus of
the present i i - P i ;
depi cted herein are. al ready NSRRIGONTD FESEREGRRD CAND MIiEOb 05F WARTHE  ed-
St ates Patent S ecification I5 NoOs. 3,293, 107 and I, I19, I46.. The
manuf act ure ofS h corrugated fiberboards conprising |aminated.corrugating
medi a entail$ numerous difficulties which prevented the particul ar process
frombeing put into practical use before the year 1975. 20
United States Patent Specification No. 1,100, 065 described a nethod I n
whi ch an aghesive is coajg ? Oﬂﬁ&b £64 T HORELLY AQH%ﬁEo& ahd Qfathisn

a am nat ed

| ines, whereby the corrugating |un1|s- another orrugating
”EdPU”‘ for_manufacturing corrugated fiberboard using laminated

corrugating media. ' .
Figures 1 and- 2 illustrate respectively in each
case an example of a configuration of single-wall ‘and
10 multi-wall.corrugated fiberboard obtained-by applying '
the processing method and employing the apparatus of the
present invention. Corrugated fiberboards having the
configurations depicted herein are already well known,
for example, as disclosed in United States Patent Specification
15 Nos. 3,293,107 and 1, 119 146.
| The manufacture of such corrugated fiberboards
comprising laminated corrugating media entails numerous
difficulties which prevented the particular process from '
being put into practical use before the year 1975.
20 S United States Patent 5pecification No. 1, 1oo 065
| described a method in which an adhesive is coated onto a
corrugating medium as a series of thin lines, whereby the
corrugating medium is laminated with another corrugating

medium.
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% Relating to t he met hod and appar at ys used for coating adhesive over the
| e surface of - corrugatihg rmedi a, Japanese Pat ent SpeC| fication Nos.
60714/ 76 and No. 4690/79 were |aid.open to the general public in 1976 and

\%% glq,%da({l go\fﬂ? asﬂ%/? ztrten j.ve H%‘fe toy ésg#eé)us probl enms
nused 10 co . corrugating
Tl A s d e 10 i /?(ﬁ:safrﬁ"tbko ati&%ﬁ?‘%&égﬂ éoca' ized

screpa cires wt respect, to Nnesses and I'TDI St ure contents.

o i T IS BT TS Do B Rsaluapdnesi ves s

sel ect i veI y absor bed "i n various anounts, he ori gi nal

 EicW 0]y AppliRatiiciar &) 135 17Er WRA ANSASSIE Aii Ng excess noisture

tend to spread out, whereas those with the right thickness and ori ginal
rAErslared GyN et A{ppﬂ.j.lcﬁa-ﬂ: afrf erer.andsHr ead areas bounding | ess-affected
ones thus create series of "high-and-1ows" and produce a ruggéed surface

whe sgectipalyr oGistssmgsalubl € ostanth omad resinaemugsaonaaahe31&es,SWO| | en
further owing to the applicati-on of--steam thereby producing l-ocalized
veanmmidrey yEmd iorstageeyntd apén@selpasefe Ispedlingt and Boondm&adad/ 78 |l aid

~open . to the public in 1978 upon Japanese. Patent Application No. 64144/77

tastRRn kARG S {qf@qsregs:em rxﬁ/ent@rsenpqsmrqbsembu ep ugpd &b | aninating

coat whole surfaces of corrugat:.ng med:x.a. Namely, corrugatlng

media are far from be:.ng homogeneous but rather show sl:.ght
local:.zed d:.screpanc:.es w:.th respect to stock th::.cknesses and
moisture contents._ Consequently, the m015ture carrled by the
water-soluble adhes:.ves is select:.vely absorbed :|.n varlous
amounts, depend:.ng upon the orig:.nal conditlon of the -

_surface of the medJ.um. Areas corrta:l.ning excess moistm:e tend to spcread out,
whereas those with the rJ.ght thJ.ckness and orlglnal moisture

content are less affect-ed.. Outspread areas bound:.ng less-affected

- ones thus create series of "hlgh-and-lows“ and produce a rugged

surface wh:.ch upon process:.ng on a convent:.onal 1am:|.nat1ng '

apparatus are swollen further own.ng to the applz.cat:.on of steam,
.thereby produc:.ng localJ.zed wr:l.nkles. '

For J.nstance, Japaxme Patent Spec:.fication No. 148395/78 la:.d open
to the public in 1978 upon Japanese Patent Appllcatlon No. 64144/77 tendered )
bythepresentlnventcrsinmﬂdescribesaqpeoflanm:atmg

79 respectively fol lowi ng Applications No. 13591/ 74 and No. 69438/ 77 {j
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s —~ . . .
3. apparat us, fhe_features of which |nvolyed two .corrugating nedia that
past ed”t oget her over_a preheating cylinder and were then separated for a
short while t-o al | ow evaporation of excess noisture prior to re-pasting
(Sée“Figure 11). Although this 5 particular systemfairly well prevented
the occurrence of winkles, |ocalized stretching caused when the two
corrugating nedia were peeled off, one fromthe other, introduced new
problens. Furthernore, the deformation of. gne of the corrugating nedia
i nduced by the guide-roller used to separate the two bonded 10 corrugating
nmedi a coul d not be %¥pi ed,-mhere%y r.oducti o r%gs hi gher than, 90 ninj nute
wer e rat REPAFA S¢S & @HNFSH R h FEPHEN CFFRFF RT MR
4690/ 79 related to _th t'hod ,and appar at us descr. bed i.n the 0l i cation
{onder od SRS Fra e RaBEes tosmiine SRR A Frahariany Sy Toido B Hidre
mentioneq, .i.n_t fQregei ng,_ provi.de further,atfenpt. to.overcome the
formati o%%a#‘ v?/rep’%f é%s?% ?ﬁo%vgr ,or%hghgilgr cﬁc‘t]ngald]%&m'e%atpeo%oﬁleosn i"'r’fqt3 cess
sur face : gat.: gRdia_and.iier g@) Fi r to ﬂLH?I : q_m]_ tion
of trappg_l%:’%%i;’%%u%té}%%r I ngs‘?%a%%ut léﬁge(rtal nJi_ %;-ﬁngn't ipgt e %q}_r ength 20
char act ephghiichial SPtedS Falirly GRUIUFHAEIUREHRAdbcurradte W€ Present
invention provides a " nmethod for the. manufacture of a.corrugated |am nate

: wrinkles, localized stretching caused when the two corrugating

. media were peeled'off;_oné ffom the other, introduéed new'problems.'
Furthermore, the déformétion of one of the corrugatingzmedia
induced by the'guide—;olle: used to sepgrate thé two bonded

- 10 éorrugating media could notlbé'avoided; ﬁherebf prodﬁction
runs higher than 90 m/mihuté were.rather.difficult to c;::y
.-out.. | | N | | |
The Japanese Patent Specification No. 4690/79 related to the
~ method and appara£us described in ﬂ:é.Applicatim;_ tendered in 1978 under
15 ' Japanese Patent Application No. 69438/78 mentioned in the foregoing,provides a
furthér attémbt to ovefqome'thé-fo;ﬁation of wrinkles._'However,'the
.piércing of minute holes in the éu;face of corrugating media and
liner webs in order to promote e#udation_of trépped |
moisture, brings abcﬁt a ¢értain impairment in the streﬁgth ,

20 characteristics of the resulting corrugated fiberboard.
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omfirst and second webs, including the steps of: 5 . - app! yi ng
ating of an aqueous adhesive onto one side of at | east oné of 'said
, conveying said first and second webs over the surface of a first , -
ing cylinder such that the adhesive is between the webs 10 “to joim/
émtogether into a |oosely bound +4mi nate having first and second o
surfaces; applying heat to said first surface of said lamnate in a first. -
heating step by means of said first heating cylinder; 15 passi ng
sai d second and opposite surface of said |am nate over a second heating
cylinder to subject said laminate to a second heating step; and 20
corrugating said lamnate. The invention als rovi des apparatus for the .
manuf acture of cofrRigRFREERE HEr AT 1PR r%’FﬁYi’!ge$a?ﬁ%€]?%‘§ of two webs,
conpri si ng; first.and secopnd mll_roll stand for supplying a first and
a second mﬂ_rrﬁgié%?T5£$§Fu5§d%hI?rﬁffﬁﬁ?a?%ﬁﬁ FH3EYY a coating of
adhesive op 4f PPEs S k3 Ofe@nd G3SDs O"ncluding the S
' sﬁe?s of: ' o |
5 applying a coating of an aqueouslédhesive"
_onto one side of at least one”df_Said'wébs:.
conveying said first and second webs
over the surface of a first heéting cyiiﬂdér
such that the adhesive is between the webs
10 to jOin them together into a loosely bound
laminate havinc Eirst and éecond_surfacés;
applying heat to_sai&_firstISurface
of said laminate in a first heating step
by means of éaid_first heating cylinder;
15 ' passing said second and opposite
surface of said laminate over a second
heating cylinder to-subjéct said
laminate to a second heating step;
and |
20 cof:ugating”said laminate. .
The invention also provides apparatus

. for the manufacture of corrugated fiberboard

from the lamination of two webs, comprising:



5 - of said-first and second webs; a first heating cylinder wherein sai(d
first and sécond webs are brought into contact wi.th each other on the- §
syrface of said heatlng cylinder forned into a | am-nate:10 having first
and»secodnd opp03|tely facing surfiaces, said first heating cylinder

provi ding heat to said first surface- of sagd | am nate; a second heating
cylinder to receive and to provide heat to”said second surface of 15 said
conposi te corrugating medi um when said conp05|te medi um i S brought .over the
surface of said second heating cylinder follow ng heating by first heating
cylinder; a facer -unit wha cfifotnandhsetandnairli nobl 28tana fénted

| am nate; and means for adhesively binding a liner web to the tips of the
fluted | am nate orsupplyiny a hEizet . atdbadseecond gvel heespaseivelyyent i on
wi Il now be described by way of exanple with 23 reference to the
acconpanyi ng draw ngs, irdvieating unit-£or gapplying ai¢eatinge the
respective configurations of corrugated fiberboard manufactured accordlng
‘to the nethod rel SarRdhesivRe ImvENPRM, Siferef nat least one

5 ‘of said flrst and second webs;
| a first heating cylinder wherein said -
first and second webs are brought'into.
.contact with each other on the surface of -
said heating cylinder"formed into a laminate
10 having first and second opposxtely-facxng
surfaces, said first heatlng cylinder prov1ding
.heat to said first surface of said lamznate,
| a second heetiﬁé cyiinder'to.receive
and to‘provide heac to said second surface of
13 said.composite corrugating medium when
said composite medium is broﬁght over the
surface of eaid eecond hearing cyliﬂder
following.heating.by firet heating chinder;.'
a facer unit which forms the lamznate ‘into
20 a fluted lamlnate, and _ |
| means for adhesively bindlng a llner web
to the tips of the fluted laminate on one side thereof
Embodiment of the present invention will
- now be,described by way of example with

23 reference to the accompanying drawings, in which:-

-



'er than the overall wi dth of the resulting corrugated bl ank.

lis a cross section of a single- wal |, corrugated fiberboard; Figure
cross-section of a doubl e-wall corrugated fi berboard; and Fi.gure 3
ane view of a corrugated blank i'n which the wi dth of the corrugatrng
 used to process the conposi te corrugating nmediumis purposely .. - 7

Frgures 4*

and 5 are two schematic views deprctrng t he enbodi nent- of the invention,
Figure 6 is an enlarged vrem/shomnngstﬁe mai n. features related to the
enbodi nent of the invention; Figures 7 through 10 depict different aspects

of the main enbodinént of the invention, Figure 11 is a schematic

representation of a known corrugating nachrne ~and-Figure 12 shows the-

results of Table | pIotted in a graphic form - - 7 - The present-
i nvention rigdrescled tdlasmehkedtaedrespacaive h@mﬁnguﬁanﬂons ng

- corrugat ed fiberboard using strongly reinforced ~|aninated corrugating :
ofiedbpragatédaf iberpoacdtesiana facsured aveortdiagwite &her etdfod he corrugating
nmedia. 5 According to preferred enbodi nentsof the present

reheeantoho the iovenmﬂng.ouhecenues are achreved

Flgure 1 is a cross-sectlon of a 51ngle-wall corrugated

fiberboard; N |
| Figure 2 is a crossQSection of a dodblefwall
corrugated fiberboard; ahd.'_ | | d .
.lFigure 3“is a plane view of a corrugated blank in -
which the w1dth of the corrugatlng medlum used to process the
comp051te corrugatlng medlum 1s purposely shorter than the
overall w1dth of the resultlng corrugated blank. _.
| Flgures 4 and 5 are two schematlc v1ews depicting the
embodiment of the 1nvent10n, | |
Flgure 6 is an enlarged view show1ng the maln
features related to the embodlment of the invention, _
Figures 7 through 10 deplct dlfferent aspects of
the main embodlment of the lnventlon, |
Figure ll.ls a schematlc representatlon of a known
corrﬁgating-machine; and _ . | h
| Figﬁre 12 Shows.the results'of Table I plotted in_a.

fgraphic form.




a) An éahe5|ve coatlng |s prOV|ded pver the entire area of corrugating
medi unf*so as to obtaln a wrinkle-free |am nated fluting. 10 :
- The -adhesi ve enployed herein has a | ow noisture content.. ¢) The adhesiv&
i s™#ni fornly applied. d) Lanmination of the soyrugating media is effected
i meditately after application of.the adhesive. 15 - e) The
feeding of the | am nated corrugating nmedia to the. corrugating rolters is
achi eved wi t hout. bendi ng the nedi a nor applying such nedia at sharp angles
f) The tenperaturesfor heating the cylinders, corrugating roIIers

noi stener, and |ike inplements are judiciously selected. 20

g) Rapid processing of the corrugating nedia is effected through the
.corrugatlng machi ne. h) a sinpl e apparatus is provided which allows
install ati on of anyTh«ipresentoinvemtion| Lsedivegtedute ahmeithrpdoaad

_corrugated fi berboard. 5 Figure 1 is a schematic view
i || ust r a3PPREates cfor snanefackuning | eereugatedc§ibsghradds LBénPostydonglyt he
flute 15 of which_copsists of two webs, 13 and, 14 | am nated, together. The

tips of %?&P%RFEEQlt%FW#Q&EF R ENgRERRT p)edda andaﬁe&GHEéPGeaﬁbeFFﬂérs 11

and 12, rgg fﬁélgsigvt g&hglg gg AQ&E tﬁg gggguéetgngfmedla.

5'. o Accordina to preferred embodimentsof the nresent 1nventlon,.
‘the followxng objectives are achieved- o L _,. -
a) An adhes;ve coating is prov1ded over the entire
_ aree'ef corrugating medlum so as to obtain a wrlhkle-free 1am1nated
lflutihg. | | | |
10 : ' b)'The edheeive employed herein hae a low moisture
content. | | | |
c) The adheslve is unlformly applled
d) Lamlnatlon of the corrugating media is effected
' immediately after appllcatlon of the adhesxve.
15 : e) The.feeding.of the laminated corrugating ﬁedie
to the-corrugatlng rollers is'echieQed without.hending the
-media nor.applying such media at eharp angles. |
| £) The temperaturesfor heatlng the cyllnders, corrugatlng
rollers, mo;stener, and like lmplements are judlclously selected.

0 - o g) Rapld processlng of the corrugatlng media is



ofrugated fiberboard as that of Figure 1, .in which first liner 21 and
>ond ljner 22 are bound to conposite flute 25. The tips of a 15 :
ngle flute 26 are bound to the opposite side of second I%iner, 22, whereas,.

~~a third liner 27 is then bound to flute 26 so as- to yield a mil ti- wal |, ;\f.-”

corrugated fiberboard. Figure 3 shows a diagrammatic view of a 20° -
corrugat ed bl ank .30 for a case. T2 central part which extends out to the:

broken lines 35 outside the scoring lines 31 'and 32 is nulti-wall

-

corrugated fiberboard, in order to provide added strength for the side- mall-

: fl
Pgahigﬁng %ﬁgg%gé?lcu¥§§$$e?%€ 5§%§$€§£g&%%k|§g§glstag? 233|ﬁ3|en3;||

corrugated fiberbg e e |nvent|on_relatés :
to the manufacture o‘? Qﬁ?uga%‘eggfg“ber boar ‘g‘é‘.%g)a q'shlcEl'Eod-and apparatus,

the 5 _ ajf@&grﬁssgélmg;haé@ Ay UsHi S B85y db sy ((j%ere scally in Figure '4__.

and Figure 5, respectively. The first web 43 I'ha ter referred to as

the "flrStlﬁﬂérﬂﬂapr6EM@@dtw@1impEéWEdfééi&ﬁgééédrﬁiﬁef664n§tand 41 goes to

a first guide-
S _ Flgure_J.ls a schematlc v1ew_lllustrat1ng

the cross-section_of single-wall corrugated
fiberboard 10, the flute 15 of which consists
of two webs 13'and'14_1aminated togetner.._ The
. tips of the composite flute 15 are_bound by |
10 an adhesive tolliners 11 and 12, respectively.
Figure 2 depicts the same kind of
corrugated fiberboardhas that of Figure 1, in
which first llner 21 and second llner 22 are
bound to composite flute 25. The tips of a-
15 single £lute 26 are bound to the opposite 51de_
of second liner 22,'whereas a third liner 27
is then bound to flute 26 so as to yleld a multl-_
wall corrugated flberboard.
Flgure 3 shows a dlagrammatlc view of a
20 | corrugated blank 30 for a case. _
The central part which extends out to the
broken lines 3; outs;de the scoring lines 31 and
32 is multi-wall corrugated fiberboard, in order
to provide added strength for the-side-wall part
25 - 36 of the case, but the upper and lower flaps 33,

34, not requiring any partlcular rexnforcement,
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vacuunlsuctlon created by said suction brake 47 exerts a pulling action
wpoen the first corrugating medium 43, - Although braking for the first
Coxktigat.i ng. nmedi um 43 15 S belng applied at - the aforesaid first mll-
roll stand 41, suction brake 47 is used to provide additional tension
control . Fron1suct|on brake 47, the firstgsorrugating nmedi um 43 passes

t hr ough second gui de-roller 49 and is then fed to 20 the first adhesive
rod-coater 50 (hereinafter referred to as the "applicator") where a coat of
adhesive is applied to bottom surface 43-a. ‘A preferred enbodi nent of the -
invention makes usecnbiabtef- sosiibpgieawhdii ¢esrugated ofilbenpoard. 25

saf e handling and econonic advant ages fmentjoned previous - Al though

sol vent - based adhesi ves n&§ mentigned| ip Bbeugﬁﬁeg%*@%nl%g%apours generated
therefromare not only harnful to operators who_inhal e

represent fire and1§Y3PB§PBnrﬁéEEFﬂs‘°FEP?h@?ﬂBF%Ctﬂﬁ?I% %%rgﬁﬁﬁiﬁ§s
suffer fromthe 5 di sadvant a y_also ingre t he cost of
production and areffhﬁ§g855§oﬁféﬁplﬁ 8?g§89a gg@%ﬁgraﬁﬂ% éﬁ‘gnd web 63

(here'“afte% referfggtugegsof which are illustrated dlagrammatxcally

10-. roller 45 and fromthere is conveyed to suction brake 47. The (:}EE}

in Flgure 4 and Flgure 5, respectlvely. |
‘The flrst web 43 (herelnafter referred ©o |
ae_the “flrst-corrugatlng medium®™) drawn from
first mi;l-roll:stand.41_goes to a first guide-
10 roller 45, and from there.is conveyed to suction
breke 47. ‘The vacdum eucrion created by said
: sﬁetion brake'47.exerts_e pulling action upon
rthe first corrugating medium 43. Although'
braking for the first corrugating medium 43
15 ~ is being epplied at the aforesaid first mill=~
roll stand 41, suctdon brake 47 is used to provide
addirional tedsion control. From suction brake
47, rhe first.corrugeting medium 43 passes throﬁgh
second gu;de-roller 49 and is ‘then fed to |
20 the Flrst adhes;ve rod-coater 50 (herelnafter
referred to as the “appllcator?) where a coat df
adhesive is apolxed to bottom surface 43-a.
A preferred embodlment of the 1nventlon makes
 use of water-soluble adhesives on account of the
25 | sefe hapdlind'and ecbnbmic'advantages mentioned

previbusly, Although soléent—based adhesives may



he "second corrugating nmedium') drawg from second mill-roll stand 61 goes
_ ié}a.thde gui de-roller 65, 10 and fromthere is conveyed'to a first
- ting cylinder. The first corrugating medi um 43 i s gui déd by fourth -
gui de-roller 67 and is conveyed to first heating cylinder 71, where it I sSAA
- brought into contact with second corridating nedium 63. 15 _ Bot hi-
.corrugating nmedi'a 43 and 63 usually make use of known paper material; '
plastic filnms and netallic foils are not very suitable, especially.if these-

- do not yiel bility for the evﬁgﬁratlog of -noisture wi thout which-
adhesi on 2¢ S0 M‘? ot QGG FIPOUKS, FEOGT A6 FEEFEFEOMedi a wi th

BRI I T N R N R |
St arch- basg,‘]q1 r3 1% ?E%'e?xlto'}1§gh%§x'dvi§<§ri®é:$% used Wit hout restrl ction,
te. “The

t hough t he et ones are Iore appropri réason‘is that, even

though ef f g A‘tﬁé‘h Al NgrTade the @%Q%%ttsh%ﬁmt 'f&%%%feent of .

st arch- base esives, noisture 5 contents bel ow percent are very
di ffgicul't tabovehicwadvanvagesi ,CeheND AL ncde addheni:0Rosak@g Pl ace only
~after gelation has ensued rom t he application of heat, poor wet-tack
properties priodutatioflisnd E&%D&&bbead@ddm1d@I&?eﬂhsﬁﬁ@%ﬁ%&ge@%sthe ot her
hand, resins derived fron1styrene or vinyl acetate conpounds
The second web 63 (hereinafter referred to as

|

" the “second.cpr:ugating hedium“)'dfawn from second
mill-roll stand 61 QOee'td a thiré guide-roller 65,
10 . '_and from there is conveyed to a first heatlng cyllnder.
The flrst corrugatlng medium 43 is guided by _
fourth gulde-rqller 67 and is conveyed to first
heating cylinder 71, where it-is 5rought inﬁe'cdntaet
with second cérrugating medium 63.
13 . Both corrugatlng media 43 and 63 usually
._make use of known paper materlal; plastlc £ilms
and metallic foils are not very suztanle,'espeCLally
| if these do_hot yield any ﬁe:meability-fof'the
evaporation of moisture without which adhesion
20 canﬁotJtake.plaee. Altheugﬁ eofrﬁgating media .
with'ideﬁiieal'thieknesses'are often used, both
_.corrugatlng medla 43 and 63 are not restrlcted to

having the same or even almllar thlcknesses.



10 already exhlblt adhe5|ve propertles while they are in the form of (gf:
wat er - sol ubl e enuIS|Qns with a noisture content as | ow as 40-percent, mhlch
r@der such adhesi ves ‘conparatively easy to use. Furthernore,

r esti- 2mul si on adhesi ves possess the furthdl advantage that their . adheS|on
propekties can be freely adjusted 15 to suit the characterlstlcs

rel evant to the corrugating nmedia being used. This fact illustrates the

reason behind the seaeidHibatieda@re rexd diint T AIRE SIS hdy BE @ded he
preferred embodi nents of this invention. Lam nation takes place when both"

cor rugat wightt aedtriction)d i it dHLHHY: dilh P UAC tndie diddbpthke.

ot her over the first’ heatlng cylinder 71, to produce the conposite o
corrugat imhg re@sen 8@ thaw,f avenBZHouyh ezsﬁcﬁnntmgaﬁw Hein g emandal or rugat i ng
medi um 63 in Figure 4) of said conposite corrugating nedium 80 is heated by
first hea:tedmg:ec;tlhewm:stnreafqoextam oif tstennimhaﬁede Fthesictrs ugetisigure
medi_um 80 passes between the first heating cylinder - 12 - 71 and a -
second heanitegtey biedger 755 pRFSEs ts e s Lidfiasforkh mphietaeit i st
corrugating medium43 in Flgure 4) i s heated by the second heating cylinder
75.  Fol PSRiICHE CEai d MRERAVIRT, @ife 3ORRRISN éaﬁr@:ﬁ hace Ansttaften Rl on

" noi st ener 87 whi ch, dependln on act ual ui.renent s, plies steamto

the secoMdScERSyes i E&“Y’réd’ieu%’?@ n.cag:fqnf e RAQT v %‘W%%t%FPE??F‘FJ'%t

of said npistener 8 not ed be e of the fact that
gui de- r o3& P& Z‘@a? ; tpg%%ﬁﬁﬁjgaﬁs gtche diter

hand, resins derlved from styrene or v1nyl acetate compounds
10 already exhibit adhesive properties while they are in the .l
.form of water4solubie emulsions with a moisture content as low
.. as 40-percent, whlch render such adhesrves comparatlvely easy to use.
Furthermore, reSLn-emuISLOn adhe51ves possess the further
advantage that the;r adhesion properties can be freely adjusted'-
15: to suit the characteristics reletant to the corrugating-media
belng used. This fact rllustrates the reason behind the selectlon
of water-soluble re51n-emu1510ns in one of the preferred
embodlments of this invention.
_ Lamlnatlon takes place when both corrugatlng media
20 43 and 63 are brought lnto contact one with each other over the
first heatlng cyllnder 71 to produce the composlte corrugatlng
medium 80.  Surface 82 (correspondlng to the_second corrugatlng
medium 63 in Figure 4) of said coﬁposite corruqating medium 80
is heated by flrst heatlng cyllnder 71, after whlch the composrte

25 corrugatlng medium 80 passes between the first heatlng cyllnder




m 80 and, therefore, give rlse to.the tornatlon of wrinkles. The

ite corrugating nmedium 80 con1ng out of the noistener 87-is conveyed
rst single-facer unit 90, where it is.fed between the upper and
£orrugating rollers 92 .and 94 so as to produce the conposi te flute.
fps of said conp05|te flute-an@ then coated with adhesive in the
~second glue coater 96; neanwhile, the liner web 105 drawn fromthe third

A

-mll-roll stand 101 passes t hrough preheater 103 and is thereupon ‘bound to i

7heandnposecend| beetingt ey ldindgire 75asdrenenisurfiddevi 4wg(¢¢nsre@m'admg)cedur €.
The single-faced corrugated fiberboard 107 obtai ned.using known
BPothssEhgshechodugard ney miesiavm 4i3s lﬂhé’rlqhmeerﬂ)upﬂa)hqmﬂ@i Upy clomeyor 109

and stocked,on bridge 111 prior to heing fed to a doubl e-facer 200. Second'

SPAGNE- Fﬁé‘é%nﬁnf’i’léféeﬁr dvi-ded A OMIEId FRdIce heatddrg asthdbl y 200
| | ust ated t t |y wh [ti-wall t
.mgsﬁasgsm?m. am B o SRy il & T

d

d f d d | e k idle, wh _:
SRRETFRG urempRERet F R oA e e o A, s's .Sf’fy'thi sane as

%%ér'{h?ﬁgg ﬁ{j‘?&% %éar %ﬁl&?‘ gr awnAf rf(J)'r% Phgu-é‘:a%déle:@f% are vm;?ﬁed
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flfth gurde-roller 89 may . cause straln to the comp051te corrugatlng

medlum 80 and, therefore, glve rise to the formatlon of wrlnkles.
B ~ The comp051te corrugatlng medlum 80 comlng out of the

moistener 87 is conveyed to a first srngle-facer unit 90, where
it is fed between the upper and lower corrugatlng rollers 92

and 94 so as to produce the composrte fluté. The tlps of sald

_composmte flute are then coated with adhesive in the second B
glue coater 96; meanwhile, the linerlweh 105 drawn from the'third'

mill-roll stand 101 passes'through preheater.103 and is

thereupon bound to the composite flute in’the'single;facer~unit
following the usual procedure. The 51ngle—faced corrugated

fiberboard 107 obtalned us;ng known' - processrng ‘methods

and equipment is then taken up by take-up conveyor 109 and -

stocked on bridge 111 prlor to belng fed to a double—facer 200.
Second 51ng1e-facer un;t 210 provlded in the double-

facer assembly 200 illustrated in figure’s.is put in operation

only when multi-wall corrugated fiherboard ls being produced.




top liner web 240. |If necessary, a;second single-faced 10 corrugat ed
fi berboard 212 ay be i nterposed between the single- faced corrugated
{i-berboard 107 and the top liner 240 so as to produce a nulti-wal l -
- crrugated fiberboard simlar to that illustrated in Figure 2. As known
 techni.ques -and equi pnent are being used_with respect to doubl e-facer
‘units,- 15 no detailed explanation appeb?s necessary. Figure 6 is an
enl arged view of the enbodinent of the invention shown in Figure 4, where
the adhesive contai ner (i:e., the glue pan) 51 of the dhesi ve coater
(i .e., Vihen FHAGSRIANY em%wlt%l%%ﬁ‘a?é tﬁ@rFPﬁgFeéoFﬁgﬁtgP% medi um 20

43 t th d t di 3 f f bl th I
A A L%Jﬁ%l'ﬁq”-gga”%# Fhf o1t okeah: ARG HERPRRR, Sher gtetal

60- K - n
S P s AE IS DA Bk o e S OES SPUTbERshEshRTy MR gl Tection
than th df t 25 ti d 43. I -
F|Sﬂreé%lggguﬁg%ﬁ$g§%$$ﬁﬁs %f?ﬁIrgs - - 129Irrgadeggcpgdlgg1rotaIIng ina
@ ockwi se direct ' %ﬁé'é’f &pp! giﬁguagfseéd eEo?i?ugIa’EE&efiﬁe%@é'rQEd

netering roller 5 hér “contacts.or Is set To create a narrow gap

I I 5
;ﬂefiazladﬁﬁ%woﬁ?@é'%z%fﬁ fhL553 e FRpSemiscanenepion 38 g0t [0

53, and is further equipped"

wi th dqgf Qﬁ.gé? ééa ';.%\M PPRe Ok{ngXecsacadhesryagatbe 2¥BERboRkq
to t

adhe5|ve app e first corrugating nedi um
107 is then fed to a double-backer 230 where it is bound to the

top liner web 240.- If necessary, a second SLngle-faced
10 corrugated flberboard 212 may be interposed between the szngle-'
faced corrugated flberboard 107 and.the top llner 240 so as
to produce a multifwall corrugated'fiberboard similar to that
- illustrated in Fignre 2. Ae_kaown teChniéues and
equipment‘are'being used with respect'to-double-facer ﬁn;ts,
15 nooetalled explanatlon appears necessary. |
Flgure 6 is ‘an enlarged view of the embodlment of
the invention shown in Figure 4, where the adhe51ve contalner
(i.e., the glue pan) 51 of the flrst adhesive coater (i.e., the
.appllcator) 50 used to- 1am1nate the flrst corrugatlng medium
20 43 to the second corrugat:.ng med:.um 63 is f:.lled Dreferably with a v:.nyl
acetate res;n-emuls;on w1th a m01sture content ranglng from
40 to 60-percent. Applicating roller 53 rotates counter to the
running dizection of the first corrugating medium 43, and at a
circumferential speed lower than the'running epeed of said first

25 corrugatinglmedium 43. (In Figure_s,-said applicating roller 53



s adj usted by-altering the gap separatipg applicating roller 53 from
ing toller 54. OnM ng to surface tension of the adhesive used to coat
N irst corrugating nmedium 43 by means of said applicator 50 in relation — .
" toThe sizing material used during manufacture of the first cofrugating .~ &
medi um 43, it was observed that, fol |l ow ng appllcatlon t he adhesive R
retracted to formdropl ets and saej4 spots varying in di aneter from one (1)
to five (5) nillinmeters depending Upon the difference between the
- circunferential speed of the roller 33 and the running speed of the nedlum

143depifted ba HdRRshPlid | deciscrpoud 1@ Litlohhp ”Bé%aﬂea fgﬁ' gﬁ'; ﬁ\,glthe._

adhesive is absorbed into the corrugating ne ium ‘the~-apsorp

relllbrogayr um Ofs | Sssy idei dﬁeY*&eﬂ%‘dté'ﬂlé’PofW "GfgUhaLikhgs 10 the stock
t hi ckness and noi sture content of the particular corrugating mediumso that-

ceneasthavirnd salkear hey credt et Harowiddp i usel stiderwsthf ace ruggedness -
and/ or distortion, inpossible to avoid. Furthernore, since all of the

applicgatingg roddier Esed Sasiske mdterciony eroleleni S retréslin theld - readily
~ avail'able on the market, one nmay surmise that ruggedness and distortion -
sprebiimechiong aso sramdstappdmtmml tollér Shemdeis furehep ari se V\,hen
. different kinds of corrugating nedi umare being used. 5

eguibned watdf doesolr bdtadsiFugatiiah midesn ot texcedss saxﬂmsh.mr r ugat i ng

medi um 63, which takes place while the adhesive
The amount of adhesive applled to the first corrtgatlng medlum

43 is adjusted by altering the gap separating appllcat;ng roller
53 from. meterlng roller 54 | | |
Ow1ng to surface tension of the adhesxve used to

cocat the first corrugatlng medium 43 by means ‘of said appllcator
50 in relation to the.siring material used'during'manufacture
of'the first corrugating medium 43, it was observed that, |
following application, the adhesive retracted to'form dropiets.
and small spots varying in diameter from one (1) to five (5)
millimeters depending upon the difference between the
circumferential speed of the roller 53 and the rubnino speed

of the-medium 43.'_ A certaln 1apse of t;me is requlrad tlll the
moisture carrled by the adheszve is absorbed 1nto the cor*ugatzng
medlum, the absorptlon of whlch w1ll occur more or less’ raplaly
deoendlng upon 1rregular1t1es in the stock thlckness and moxsture
content of the partlcular corrugatlng medium so that areas havzng
absorbed much m01sture will induce elther surface ruggedness
~and/or dlstortlon, 1mposs1b1e to_av01d. Furthermore,'51nce all

of the corrugating media used presently'coneerned with material



) ’ Er

strength properties of resultlng corrugated fiberboard containers wth
respect to reduced conpression strength, etc. 10 This particul ar '
conefderation, therefore, calls for even-ap®ld cation of adhesive to the
botton1surface 43- a -of sald first corrugating nmedium 43. For this purpose

shows droplets causes adhesi on |rregula[|t|es which will affect the <ig§2

there is provided wire-wund rod 57, which extends over the entire w dth of

t he fiHMeadIIyn;uaﬂmpb&aﬂonnzﬁbamdrketyeeneomaﬁnsuhmﬂsepthas'iﬁggedhessf
adhesi ve down to an even filmor. | ayer of adhesive. Said wre-wound rod
consi st Ars &i stk isire @ ok kems ppw g naoemglstarmdranedehymhad in close
order around a suitable steel bar rotat[ng counter to the running direction.
of the fadlsqszecﬁ rWiglel ﬁ\’gﬁwmﬁ wher diffepnenhckinde of reerrugahing
applicati roller 53," 20 at a speed of about 2 to 8 rpm Cbnsequently
and as ft We"i%m‘h‘-’ted& slight angle with respect to the runm ng

di pection of the- flrst corr a medium 43, said wire
ot hes down the J3H ?ﬁﬂéhﬁvglﬁﬁttﬂ%rﬁﬂg?ﬁﬁ?%Lﬁ? %%m433at8ft§§|d

16 A AR R %?ﬁ%ﬂf P LT el Bl f 18 Lot FRie RE: piffestve

posi t P"oﬁs%‘?%%#e%‘; LT “ﬁf‘?yfénbyr?g?%%? o
cont act i 1AV SAdbaIeRS S oLLeT e B Sc@fPH&Q{eégﬂﬂé{-béékH first

corrugatlng nme
containers w1th respect to reduced compression strenqth, etc.

1o This partlcular conslderat;on, therefore, calls for even
application of adhesive to the bottom sﬁrface 43—a of said
first ccrrhgating_mediume43..'For this purpose there is provided
wire—wound rod 57, which extends cyer tﬁe'entire width of the
first ccrrugating medium 43 and serves to smooth droplets
~15 of adhesive down_toian even film or layer of adhesive. Said
.wire-wouﬁd.roa consists of a thih.steel wire approximately 0.2 mm -
diameter wound in close order around a sultable steel bar o
rotatlng counter to the runnlng dlrectlon of the first corrugatlng
medlum, that is, 1n the same dlrectlon as appllcatlng roller 53,
20 at a speed of about 2 to 8 rpm. Consequently and as the wire
is wound at a sllght angle w1th respect to the runnlng dlrectlonr
of the flrst corrugatlng medlum 43, sald w1re—wound rod 57 |
smoothes down the droplets of adhesxve on the bottom surface 43-a
- of said first ccrrugating;medium 43 to an even film or layer of

25 adhesive.




|nposes t he I|ne of contact pertaining,to said wire-wound rod 57, but
an interval ranging from50 to 500 mm be al ways mai-nt ai ned betmeen
respectlve |l ines of contact. The X&ason lies in the fact that said

f\mnre wound rod 57 and pressure roller 59 while squeezing the first

corrugating nedium 43 may force saild first. corrugating nmediuma43 to absorb

noi St.
|rreg
may i
 nedi u

é'cﬁﬁfd%ﬂafté-’t%r’?
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ure brought in by the adhesive, whereas it is conjectured.that an .

ular interval between said wire-wound rod 57 and pressure roller 59

nduce;ﬁﬂl?%ﬁm%%%o?ﬁtFBﬂ BPnﬁﬁFEtBFEsﬁyréaPGtWPﬁ§tt@@rﬁ&gﬁtlng 5

m 43. Act 9duc iop runs have indicated that winkles in the -
Tmné UYH-BB-WPHNECERR WAeRRBBES PMerdisan@iound rod 57

| | d f t di 43.
R L e e e +8$?§fe§%2%ai§‘£ns? 18, 886 aAF HRGBPSEOl | er nor

57 0 R R e AR O

WNar$r iy fa%afm SE4Fy r@@fgel ?tgrrggétﬁ?_ﬁtﬁ@&f?mwg hppgapect to

W re- mound r od

and‘pressure ro e con

fdupely iaRidsedA iHY mdé%m@oﬁagcepglfsﬁhmgr%l £5133y! §ea%uﬁ ed 5 by

sucti

on brake 47 provi ded between rst and” second gui - rollers

4@y ASutiitet distinrebrakerdgLAGPERSAL $6 89YSHON At benamay.b.e degr ee

- of tensi on of said first corrugatlng medium 43. . In order to nmaintain
mtadpitia ineds ibetwed Mtie hoddpective LEnss Oﬂec@ﬁtaee t wphleat i ng cyl i nders -
71 and- 75 are D e

- reason lies in the fact that said wire-wound rod 57 and pressure .

roller 59 while squeezing the first corrugatihg medium 43 may

force said first corrugating'medium 43 to absorb moisture brought

in by the adhesive, whereas it is conjectured that an irregular

interval between said wire-wound rod 57 and pressure roller 59

may induce partial absorption of moisture by said first corrugating

medium 43. Actual productlon runs have lndlcated that wrlnkles

in the composite corrugatlng medlum 80 dld occur when both the

'w1re-wound rod 57 and pressure roller 59 were squeezing said first

corrugating med;um_43.. The aforesald appllcatlng roller 53 does

not include any rider roller nor like pressure—inducing implements.

‘To the contrary,_sald appllcatlng roller 53 is so dlsposed .as

' to sllghtly push the flrst corrugatlng medium 43 upwards, thls

for the same reason as that mentioned w1th respect to w1re—wound

rod 57 and pressure'roller 59. The contact pressure between the

flrst corrugating medlum 43" and appllcatlng roller 53 is adjusted

by suction brake 47 provided between first and second gurde-

act pressure between the
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5 driven by el ectronotors(not ilJustrated in Figure 6). Furthernore, in Cé;
t he ‘ewent both Heating cylinders 71 and 75 are operated by el ectronotors, X
isf. i s recomendabl e that said cylinders be driven in a synchronous nmanner.
‘As\.evi denced by the above expl anation,~th@ most 10. inportant factor

rel atgd to adhesive coating resides in preventing the corrugati ng nmedi um
~from being subjected to excessive pressure and sharp bending. Al though

adhesi ves1lhaysngshagh @i, swtiehceliction Grakd 47 enptmddiaad afdypati on of
corrugating nedia, adhesives 15 with the |owest noisture content possible

are nosvaapprdpni dhetheodegreeante tenlsd ons @ fofs i ds thrdt hemethgutiasg ve with

a solid content of 25-percent, or so, enables operation at speeds up to 40

m mi nut medinmodder o pedelr Ifoghed nadeduEriope rserds ompneidhereididtdr - '

i ncrease the amount of steamor use |arger 20 heati ng cylinders, "and
t hese ne¥satedeast anea@fathegsvos herdingowyildaders Tk mnd iTghtand ener gy
angd space :saving. After being coated_with an adhesive, the first.
coPrugafFihyereBYuflegtromesRye fegtoddld usi afeds dde Féguma &) -hedtunihermore,
cylinder- 71, where it is brought i nt.Q contact and 25 | am nated to the °
second &Br FRGafVRBENBAtAPESting G¥dingersuiilgand Thg arg; PRezaked ! the
adhesi ve, the first corrugating nedi 3 st be.carrieed o said first
heat i nge(,’:?f:gﬁagf’g?fsi’nlﬁh ssﬁ&%?@ﬁ‘?“ﬁ% gi’fitblsé",l SHITRIGE RS an act ual

?OrruQaagiven in'a synchronods manner.
; ‘ | . B&s evidenced by the above explanation, the most.“_i
10 importént'factor related to adhesive coating resides in bréventing
the :o:rugating.medium from béing subjected to excessivg
pressure and sharp bending. '

Although adhesives having high moisture contents do

not preclude the.laminaﬁion'of'corrugating_media; adhésives
15  with the lowest;moisture éontent possible are most approbriate.
For instance, the use of a starch—based adhesiﬁe with a solid
‘content of-25—pe;cen£, or so, ehables 6p¢ration at speeds'up
to 40.ﬁ/minute. In order to reach higher prbduction spéeds,
one can either increase the amount of steam or use laréer
20 heating cylindefs, and these.measures”are disadvantageous when
considered in the light of énergy and space saving. -
| After being coated with an édhesivé, the first
corrugating medium 43.is cdnveyed over the surface of first
ﬁeating-cylinder 71,_whefe it is biought into contact and |

25 laminated to the second corrugating medium 63. Since following -




' d of 150 mmnute w |l take place at ahBout 0.13 to 0.5 second after
a&(. first corrugating nmedium 43 has passed the wire-wound rod 57.: The
tensj on applied by the sucti-on brake 47 in addition to the br aki ng systen1,»,-

. pLovided on the first mll- roiﬁ Stand 41 control § the running speed of A

said first corrugati-ng medi.um 43. = On the other hand, alnobst no tension i &
exerted on the second corrugating medi um 63, which is allowed to unw nd
fegehyisatdivnt bfuthéi adhestee, Thies fiaisit adratugatisrRpiMadiym 93 an . -

i nportant role in preventing winkles. Lam nation of the two corrugating:
nedsh 48 eadriedt tkesapfaférwkehesdiidgc oyligatemdIvddi &8 and 63 are

br ought over the surface of aforesaid first heating cylinder 71, whereby

t abontiasti timespassihde, f dpminasiganed wor Acduall aprinagatenpl etely, but

stands in an intermediary condition. This intermediary state inplies a
péP?‘Péupﬁrl%%n’ﬂ/’f‘%@\%t?nwwﬂ-cﬁai‘ﬁepﬂ\%ev@ﬁs agrudord-dgattiond Fedi um 43 and 63
can nutuall¥r3I| ne over the other, if desired, and be separated wthout -

uBREend s #5F §ﬂ+¢e %ﬁsEoﬁPHEPgﬂFﬁﬁngFSLPFr§§ e | DRFseA itfifer 71, heat is-
AR 188 b1 O A BBTRRE P SoRER, S 70 T
b 0F et LA o SR o g e,
§91a99h&abi ont@oﬂg Qhé”%ﬁhin&e%‘é%de%‘f' RESW 193Uk dadity al! on
me@1um 43. On- the other hand, almost no tension is exerted on
the second corrugating medium 63, which'iS'aLlOWed to unwind™
ﬁreely and without hindténde. This particular conceptioneplaye
an importaﬁt role in preventing'wrinkles.
Lamlnatlon of the two corrugatlng medla 43 and 63
'takes place when sald corrugatlng media 43 dnd 63 are brought
over the surface of aforesaid first heatlng cy;lnder 71, whereby.
the edhesive is-neither-fully hafdeneq'norihas it dried completely,
but stands in an intermediery cohdition. Thie'interﬁediary
state implies a'pa:ticular condition in which the two webs ofh
corrugating medium ‘43 and 63hcan_mutually slide one over the
other, if desired, and be separated-withouthundue effort. ‘While
in contact with'seid first heating cyiinder 71. heat is thereby
applled to one of the surfaces of the comp051te corrugatlng
medlum 80 produced by the pre-lamlnatlon of the flrst and second

corrugatlhg media 43 and 63. Although a first heatlng cyllnder '

T—— I o PO R ISP S el M
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machi nes so t hat ,actual cylinder dianeters should be kept below 5 900 3
mm- Fuft her nbre, n1rror-I|ke cylinder surfaces are nore common,. though a (?;;
mat t ed fInISh or,surface treatnent involving minute grooves- are al so
suitabl e. ~ The steam supply for .said. fiLsg cylinder 71 is so regulated as-
to yield a surface tenperature ranging from150 to 200[err] C. 10
The f.irst point of contact 72 where the first corrugating nmedium43 is
br ought agai nst the second corrugating nmedi.um 63 to produce the conposite
corrugat 7ngwireti amiglmeteki Lakherpehah Ghoamntiacnodt \dpgrepadiat 0 gpRslles:
corrugati ng nedi um 80~separates itself fromfirst- heating cylinder 71,
repr esentisametars ebot80205 mmdegeeeisooappd;cwhéeebyImh@d(ﬁﬂ?M@tdrstua
first corrugating nedium 43 between sai'd points of contact 72 and 74 is
sl i ght | yrgndareeanhnnenketbenhubkyf tohénssadad ovor kogat i ng rredqumr@@awrmn _
anount equal to nearlg three (3) tinmes the thickness of said first
corrugatmﬁghﬁééﬁuﬁp43 atoastyadneyyindpendpameteds shoudgpbeedkens helew

n505|te corrugating nedi um 80 by saiq first heating cylinder 71, the

i 3tur e8Pol@ht FHT 9emsrﬁm @Frrg’o’rérbi‘é SYHdBARE RUNLAGRH FER @orehe

first-and second ﬁorr gat g dla 43 . and 63 taking on noistyre are both"
st r et che§°EBORnaF LY e?ppé heg: ﬁnﬁﬁé PEré&EFﬁ&e I @ﬁtmﬁﬁhaﬁﬂW9%¥¥qg

S oohifRee, BEREHER, Hrblat Bl Rl ehBldo an Seledy, BBy ?’Isé |
heatlng %XE'“déyllﬁaekh91f&ESEoCQE&HQQEEHQaQB@bU9&%%& a surface '
ltemperature ranging from 150 to 200°C. _
..BD - The flrst pornt of contact 72 where the first corrugatlng '
.mediuﬁ 43-;s_brought agalnst the second corrugatlng medium 63
to produce the composite corrugatihg medium.ao,-until the point'
of contact f4 where said composite corrugating ﬁedium 80 separates
itself'from first heatin§ cylinder 71, represente an arc-of 180
15 degrees, or so, whereby the length'of the first corrugating
o medium 43 betﬁeen said points'of coﬁtact 72'and 74 "is slightly
greater'than the length of the second_corrugating medium 63
by an amount equal to nearly three (3) times the thickness
.of said first corrugating medium_43. ConSequently, wheh heat
20 is applied to said compOSite corrogating medium'SO'by said first
| “heating cyllnder 71, the mOLSture brought 1n by the water-
' _soluble adhesive w111 evaporate, the flrst and second corrugatlng
media 43 and 63 taklng on molsture are both stretched so that,
as exélained in the foregoing, local variations'in extent of

25 stretch will cause a random series of either convex and/or’
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~ between the two. corrugating media203-and 63. ~That is to say, while the two .

63 are subjected tointernal stress and repul sive force. . Consequently,

APRl i es pressure against the second corrugating nmedium 63, few
egul ari'ties are produced when both corrugatlng nmedia 43 and 63 are
.ted over said surface of contact 73. '~ However, stretching and/or
ccontracting are still. at work so that both of the corrugating nmedia 43 a

'mhen the conposite corrugating medi um 80 has passed the point of contact

74, the pressure applied by first corrugating-medium 43 ceases to exist,
whereby the two corrugating nediia 43 and 63 often tend to separate one fronf
the other. This separation is due to the pressure created by steamtrapped

corrugating nedia 43 and 63 are in contact with first heating cylinder 71,
.the noisture brought_ in by the adhesi ve evaporates but it does not perneate

conldare) Vi S@idh ] | ISincOIdHaAling SREFAER48E cOMLRgL! 93t he pressure
exerted by the first corrugating nmedi um 43, sone evaporated noisture

ofefiirst Heanpiary hepviarter MEL f itisd ekt egortugatinganedguredida 43 and 63 SO -

that, after passing the |ast: point of contact 74, |arge anmounts of steam
a@pudesfpmessurexquxnsﬁethnrsgpnndmpdmxu@mtﬁﬂg médluheGSecond corrugating
medi um 63 is not subjé&cted to any tension, swelling often occurs at the

feur ixcregaflagdbities arezprodunndMWhﬁnrhqﬁh|¢g¢n90atmn§3medmach swel ling will

- be resorbed when the conposite corrugating nmedium 80 passes over the second

43 and 63 are located over said surface o contact 73. However,

'stretchxng and/or contracting are still at work so that both

of the corrugating media 43 and 63 are sub]ected to lnternal

stress and repulszve-force¢ Consequently, when the composxte :

corrugating medium 80 has pasSed.the point of contact 74

the pressure applied by first corrugatlng medlum 43 Ceases to
exist, whereby the two- corrugatlng medla 43 and 63 often tend
to separate one  from the other. Thls separatlon is due to
the pressure created by steam trapped between the two
corrugating medxa_43-and 63.° That is to say, whlle the

two corrugating media 43 and 63 hre'in contact with first
heating cylinder 71, the moisture brought in by the adhesive

evaporates but it does not permeate entirely through said

first corrugating medium 43. ’Owing to the pressure exerted

by the first corrugating medium 43,’some evaporated moisture
remains trapped between the first and second corrugating media
43 and 63 so that, after passzng the last poxnt of contact 74,
large amounts of steam eyude from the composrte corrugatlng
medium: 80. As the second corrugatlng_medlum_GB is not subjected

to any'tension,'swe;ling often occurs at the surface of said

.'\ .‘



heating cylinder 75. As a consequepce, application of heat to the
conposifte corrugating medi um 80 by said second heating 5 cylinder 75
ensues in the opposite fashion as that of first -heating cylinder 71, in
th&e t he second corrugati ng medi um 63 now faces outside and though its
surfacé may be marred by'smelling,.said.§U?¥éte will be.restored when said
«conposite corrugating medi um'80 passes over said second heating cylinder 10
75. 'In other words, for as long as the conposite corrugating medi um 80 '

(

remains o g%ﬁaﬂecégg@gm% ﬁeakgéa-td? wﬂk&gg@aggggﬁg Wt %g. sy pRe Nt

of contac to't ast. pol nt: contact . _ ngth of t'he Second
corrugat i pgeFeghs neéép&gikebeofeﬁewgaggﬁsaiﬁfx, QbaParsQ%sl SRk t@;}‘e lecdha

h
corrugating nmedium 15 43, - thus creating a, pulling Torce which helps-to
stretch opbatiRgS¥pLigdelr 28s. Af Ha@@ﬁﬁéqhéa&eafh?glﬂ&%&&&ﬁ olFe hlelakst

heating cylinder 71, the first corrugating nedium43 may al'so exhibit
surface itoeghéatohpesitel sosagatingsmetibamt 80sbonsappl isedodd he@tiaigd -
first corrugating medium 43 serves to snmooth .out. swollen areas. Wen this
occurs, boghinderf75sénsudssiénohbecoppagatenfashiba 43 shdt6dfafdrsat
firmy set, but can be nutually slid in relation one to the other. ' .
Ther ef or cheatight cybinderaibngisathatothaegaecagdnedirzugating @@dimm el ati on
one 25 to_the other enables.one_to smooth out the surface .irregularites,
- 22 - whed eravi fecescentshdat pg thrnaBeltaceyrisce may b aerred by
: : o it . S _
swelling, said surface will be restored when said composite
corrugating mediu@ Sotpééses ovér_said second heating cylinder
10 75. 1In othei'words, for as lpng'as the compoéite éorrugating
medium 80 remains over the surface of contact 77 while passing
from the first point of contact 76 to the last point of contact.
78, the length of the second corrugating medium 63 will be
somewhat greater théﬁ the'lethh qf-firSt corrugating medium
;15_ 43, thus creating a pulling’fbrcé_which hélps to stretch out-
‘the swollen areas. | |
It happens that éfﬁef passing the first heating
cylinder 71, the first corrugating medium 43 may also exhibit
sﬁrface-irregularities. :In such cases, the ténsion applied
20 to said first corrugating ﬁediﬁm”43_5erVes to smooth out
swollen areas. When this occurs, both the first and second
corrugating-media 43 and 63 are not firmly set;'but can be
mutually slid in relation one to the other. Therefore, slight
' shifts'amongléaid corfugating media 43 and 63 in relation one

25 to the other enables one to smooth out the surface irregularites,
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equi l i brium urt hernore esive s noe

_ SUHdeUWﬁibhtﬁaﬁahévéraﬁgsﬁﬂnébileﬂl Thia Q@b&ﬁgrEggnt%&dﬂg qn |nplles._

he co 03|te

orthgafirgt esh tih§Ocolihbeexhibits erX|b|I|ty_ Revertlng_;o t he
%fnensions of the.sgcond heating cylinder 75, this cylinder is often made.

that the adhesive has retai ned sone |sture ere

to equal tlrlsbaneherbending3of one surface of the composite

corrugating medium 80 at the first heating cylinder 71 followed

by subsequent bending of the opposite snrface at the second -

heatlng cyllnder 75 creates a slight Shlft anong the flrst

and second corrugatlng media 43 and 63 in relation one to the :

other, the shift of ‘which contrlbutes to equalLZe'the-fllm
and/or layer of adhesive. | | |
_ When the composite corrugating medium 80 is led
 through the first and second heating cylinders 71 and 75, hoth
surfaces of said CompOSlte corrugating medlum 80 are subjected
to heating, so that the m01sture content of the flrst and
second corrugating media 43 and 63 is nearly_brought to
equilibriumf Furthermore, the adhesije islnot conpietely':
_hardened but has maintained its half-dried condition. This_
haJF-drled condltlon 1mp11es that the adhe51ve has retalned
some molsture, whereby the compos1te corrugatlng medlum 80
still exhlblts-flexlblllty.
Reverting to the dlmen51ons of the second heatlng

cyllnder 75, this cyllnder is often made to equal the dlameter

&h hel ps to resorb swollen areas. Thus the second heating cylinder 75
sed to conpensate for the swelling and [i ke surface irregukarities on
conposite corrugating nedi um 80- and whi ch may .have ari-sen fol |l owi ng the\..

-appllcatlon of heat .by the fiLsjp beating cylinder 71. Al so, the bending of™
““one surface of the conp05|te corrugati'ng nedium 80 at the first heating s
cylinder 71 fol l oned by subsequent bendi ng of the opposite surface at the’

S cond heatin er .75 creates a slight shift anong the first and .
gﬁ gf?ﬁ 'ﬁﬁ the shift.

| f adh
%%X\Qoﬁ oé %régg%ggﬁ gh’éﬂ%&l é%etggel fs!r ot "'E}eot?@g%{% l%artgltn&?rs]:jvgec;)nd
f i.te corrugatin
Bpeihag k1 0% 8ol AndofBenlall ¢ 3&%%25% ing %n?&slaﬁm ent of the
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 dizshcant: secapdeserouss ofaTedksc a0 g S G budugiatt Lo

2



of the-first heatlng cyllnder 71, although exceptions may be nade to suit
actual conditions of use. Actual diameters may range from 200 - to 900 mMm
dianeters. | arger. than 300 nm bei ng nost appropriate. The.surface finish of
sa™F seeond heating 5 cylinder 75 ‘may=e23her be akin to that of the
first heating cyllnder 71, or dlfferent fini shes rmy be used accordingly.

150 Lo 206] PR E1Tak ﬁeﬁiiea%ﬁ% R 3%2@%%@3} S iamae be,

th .1 t Q dj tl d £t 87,

whor cas PABSC %3%# ABER g @“l?épé% SimoEe-e b ‘i%’gt.%ag“ ehﬁs%em”%é il

have e"aB%gEe?r%@h 2‘3roy't'2'>9 %fo e adaeRlue 1th dﬁs[ n?fn ssed
regar 0 Nnol s ener

in the nea ortant-"pol nt W t l'i es

in 15  pbiat a‘ff‘iﬁ?:%p’%i'a@econﬁ*?@ ts%r‘f%'?:"e“%.tdl% wlmﬁgé&x@m@ﬁ% o said

noi st-ener 87, quide-roller 89 nust be kept out of action-and that the
COgIposi t eyq%a@&amsnﬂxasfe@ﬂme&o bROKEG Tebitarited s GHRIYE SR hdandig.
Moreover I n the event that the noisture content of either corrugating-

‘medi um 43yQE n@3 rMeki, N@rudittife rentp Fintiehe20 may ©¥ ruigal i A-owIlingDy80

requi res any adjustnent with respect to noisture and tenperature, npoistener
87 shoul @hke steam suppdyamayn bdecsodiregylatedeed ass tiekhya thatfadeen

nmoi stener 87 is not operated, the conposite corrugating nmedi um 80 can

di rect | ytempeeatirenofeds8d the200AG-cyl i nder 75 to the upper 25

corrugatlng roller 92 of single-facer 90.
_ Upon issuing from the second heatxng cyllnder 75

RN

10 the composlte-corrugatlng medium. 80 is dlrectly conveyed to’
moistener 87,'whereas the steam'trepped inside said composite
.corrugering medium 80'wili have'evaporated and drying'of
the adhesive w1ll have gradually progressed in the meantime.
The most lmportant point with regard to moistener 87 lles in

15 that when said composite corrugatlng medium SQ is conveyed to
said moistener 57, guide-roller 89 most be kept out of action
and that the composite corrugating.medium-ao not be subjected_to

. eny sharp bending.' Moreover in the event that the moisture content
of either corrﬁgating medium 43 or 63 making up the composite
.20 'corrugatlng medium 80,requires any adjustment with ~-
respect to m01$ture and temperature, moistener 87 should be set
::ln operatlon accordlngly- Needless_to say that when morstener
87 is not oPerated, the composite.corrﬁgating medium 80 can
directly'be fed'from seoond heating cyiinder 75 to the upper..

25 corrugating roller 92 o:.singleefaoer 90.




;;;ﬁiﬂ At the time during which the conposite,corrugating medium80 is fed to.
‘N he/upper and | ower corrugating rollers 92 and 94 of the single-facer 90 to
duce the corresponding flute according to the usual worKking proCedure,_4§_§

P
~the heat applied by said upper and lower corrugating rollers 92 and 94 ~
nearly hardens the adhesive bonQng the respective corrugating nedia 43 an
63..- Consequently and though slight” differences nmay exist wi-th respect-to
actual degree of hardness, the adhesive bonding said corrugating media 43
and 63 will have maintained its half-dried condition fromthe tine .
| ami nati on Aasthakeampl dugiogt Whishi ¢heofeswasd teorqrpidateingedi um 80 s
fed to the,upger'and | ower corr;ggting rollers 92 and 94 of single-facer
Rdiheh0 cbfpbeRt EOcEPRUGRPRAG 2REIIIEVES COFFHIRYPS HALLaKs &P adhesives is
used, can_i pyoderate farce_applied during the corrugating process nmay cause
Mol G FHe BAPPIEUFAFSE: de COTRECHUSE (8 G TRRNGTghda®iqve | s only
-dried pergits, jective corrugating nedia 43 .an 3. to absorb.

Wt FRoHE Tehaf, BRERTRY BRoERMLeds: ¢1 B anb 1t Bipor tan |

) f_ Lhe S e i-n ;LN n\elgsel, i ffigient drying of the

%%%.U‘E %]ghaeé?v]égeg]:é?/eggﬁgég? %h%r Fﬁ%ﬁgg\é\/\ﬁzn at)ﬂr’%ie ﬁ?’ﬁ"“cu ygr conposite -

d&WatLRY BN 81V E0pbad PRENEKR! 2e8peee iVl {od ST Heddd . The extent

%#&drying I's dependent upongthe_tenpgrat&re of g@%%ﬁ?fggﬁkgﬁ%'second
dpainddssyCl tHESEGudAL Bpdaka, thaa?hega@.@wtvaiwefz%@@%sofmaspnt act 73 and 77
of said heating cylinders 71 and 75 as well as the _ T
exist with respect.to actual degree of hardness, the adhesive

bonding said corrugating media 43 and 63 will have'maintained its
half-dried cohditicn.from'thé time lamination has taken pléce
untii said composiie corrugating medium 80 is fed;to.the upper
and lower corrugating rollers 92 and 94 Of'single-faqer 90.
When coﬁposité corrugating média 80 cbntaining fully dried
| adhesives is used, an immoderate force applied during thé"

corrugating process may cause-damage'at tHe'particular stage.
The fact that the bdnd;ﬁg adhegiVe is only half-dried
permits ﬁhe respective corrugating media 43 énd.63 to absorb
stress duriﬁg corrugation. fThis represents one of the most

-—-important'feaﬁures 6f'£he_present invention. Conversely,
insuffidient drying-of_thé-bonding'adhesive'giVQS rise to
wrihkles wheﬂlﬁhe barticular composite gofrugating medium 8d
is being”proéesSéd"on'a single-facer 90. The.exﬁent of drying
is'dependent upon the temperéiuré qf'bOth firs# and sedond
heating.cyclinde:s'7l and 75, the respective surfaces.df contact

73 and 77 of_said'héating_cylinders.7l and 75 as wéll as the




runni ng speed of the corrugating machine, all play an inportant role in the
manuf acturing process. As the manufacture of corrugated fiberboard,
subsequent to the corrugation perfornmed on-the first 5 - single-facer
90w-+-epresents .a known working procedure, -using known equipnent, it is
-unnecessary to describe this known procedure in detail. Furthernore, when
the .invention is being applied.in'conjuﬁ%?Ton wi th known corrugating
‘machi nes, 10 it goes w thout saying that the interval between the
fingers and lower corrugating roller 94 as well as the rider-roller (not
dllustrated i n Fi gruenfygospgédesfotherc@ugasing| hadteimal] ustlecdlay
accordingly. Figures 7 through 10. illustrate inportant 15 aspects
related to other eabodpentantfrobe. prcthaitnanwiactwningiguAeess shows the
first and second heating cylinders 771 and-775 which, .instead of being
di sposed perpendi cul arly BhethporarpEagtpes f coprugated fikanhaasdof f set .
Wth this disposition, the arc of wap wherepy the conposite corrugating
medi um 780 | s br oUSAPEERHERE oFP ERE FORFIFRE 1O RRE TR (9O e RS
heating cylinders 771 and_775 as,well as_the amount of bending given the
Cormpos e 28 CHTEEAL FAGS el R ST TES L R SRR TES et
.obtalned when Sa'du@fﬁ&'ﬂﬂo&ﬁ'é&@fﬁﬁegg} f@dig75%ﬁgééssary to describe '
' ' this known procedure in detail. '
Furthérmore,.when'the invéntion is being
applied-in'conjunction with known cortugating machines,
10 it goes without saying that the interval between
the fingers and_lower.ccxrugating roller 94 as well
as the rider-roller {not illustrated in Figute 6)
of glﬁe-coater'ZZO must all be adjusted aécordingly.
Figures 7 through 10 illustrate important
15 aspédts related to other enmbodiments of the
present invention.
' Figure 7 shows the first and second heating
. cylinders 771 and 775 which, instead of being
) disposed perpendiéularly one upon the other'aré'
20 hofizontally offset. With this disposition,
the arc of wrap whereby tbe composite_corrugating
medium 780 is brought into contact'with the respective_
surfaces of said heating.cylinders 771 and 775
‘as well as theJamount of bending given the composite

25 corrugaﬁing medium 780 .all are much smaller than those

- obtained when said heating cylindérs 771 and 775 are



"(£§E> - arranged vertically. Needless to say.the reduced areas of contact

. a@ad/ reduced | engths of contact will result in shorter and insufficient
heating. In Figure 8, the first and 'second heating cylinders 871 and 875 _ .

are depicted as if said heating cylinders 871 and 875 were conveying the ~_/

“conposite corrugating medi um 880 by-holding the latter closely between 7 -
them thus af fordi ng i ncreased” &&s~ of .wrap which allow one to reach higher
producti on speeds. Although Figure 8 shows said heating cylinders 871 and

. 875 disposed perpendicularly in relation to the floor |evel 818 of the

- grehhged verticabdlytesNeiedledst @aot Biay poepeedutddaarayasargenent for said

< heating cylinders 871 and 875 may rightly be arranged.-wi th or w thout _
caokagt sndaseducedi Lenghhrscolfic ephtaotc eildd reistill trdeohishemtetdesi gn. Figure -

-9 shows the first ‘and second heating cylinders 971 and 975 so arranged that:
ané snpuffheienncheatindged by joining the respective axes of said cylinder
971 and 975_is_nearly horizontal -in relation with the floor. level. 918 of -

t he machi neInvie98E§ BhethroHALsss 2pénFrEGNEp HEREd nGo YR nd@nFosi t e '
trugating nedi ym 980 i.s consi derably reduced. As-.illustrated in Figures 7
§ﬁ}oﬁgﬁ g?ga$¥eo€ePh%tF@aFﬁré _56&%iﬁ@&tFH9tﬁ¥LPEF@§éiﬁﬂlcéﬁdbe put in

BASe b8! caRAak 8 O onee R SR R T St HaPRy 1 on of i ther
_hqlding the'létter closely betweén.them, thus affgréing incréaséd |
arcs of wrap thch‘allow one - to reach higher'éroductidﬁ speeds.
o Although Figuré 8 shows said heating cyiinders.37l_and 875
disposed perpendicularly in.relation'tc the floo# level 818 of
. the machine, it is not ;estficted‘to"thiS'perpendicula:;arraﬁgemeﬁt
for said heating cfiindérs 87l'and 875 may rightly be'érranged
with or without inéline so as to suit any concept conéerned
with machinery design. '” |
~ Figure 9 éhows the first and second heating cylinders
971 and 975 so arrahged ﬁhatfthe straight line obtained by joining
the respective-axeé of said'cylinder_97l and 9fs'is.nearly
hérizontal in'rélation with the floor level 918 of the machine,
- whereby the amount of bending applied to ihe édmpbsite corrugating
'medium 980 is considerabiyﬁreduqéd.‘ |
© as illustrated in Figures 7 through 9, all of the
features outlined in:the'fotegoing caﬁ*be'put in_pfactical.
application on a single uniﬁ.by alﬁéring thé.positidn'df'éither

the first and/or second heating CYIinder accordingly. '




- 27 - Figure 10 depicts an enbodlnent in which the heating systemfor the

corrp05| te corrugati ng nmedi um 1080 i s so nodified that the surface rel ated.
t.a the first corrugating medium 1043 is heated by first heating cyllnder

1041 follomed by subsequent.5 - heating of the surface pertaining to the
second corrugating medi um 1063 by second heating cylinder 1075, whereby

sai d conposite corrugating nmedium 1080 i ss@ds=from sai d second heating
cylinder 1075 located atop. said first heating cylinder 1071. 10

I'n the enbodi ment outlined in the foregoing nention is nade whereby only

the first corrugat Fpgupedigmibpiceat afl winbbdamendhesn whichheweh rRiddierg t he
second corrugating nédi umor both corrugating nedia can be treated.

accordi ggsven\VELR EBEBAEEmpOsiBE ea&uguhahgcmaum 1y80ells eid hR¥aiFied
gravure-coater, i5 spray-coater, knife-coater, bar-coater, or any simlar

devi ce tmyt bEhusedrEe&et beiaauapesethbhem‘&m cbﬁrlrm;ala&nggmbﬂatmt he 4% oposed

coating systemshould include neans to permt adjustnent of the adhesive

"coati ngis chéaeedebir €dranphesting elyidndekedndd follbwmedt by sabsesment ng

corrugating medi um not 20 be subjected to any mechanical stress during the.

adh®si vieeatimgngf Ebet Berfiece, petainihgsitontbe gecapd comsiugatiggl nore
than two heating cylinders to yleld results identical with those achieved
by the mQ@J-MalDﬁg byl sadend hestingt sypiaded A878inwhereby said
compos;te corragatlng medlum 1080 issues from said second
hegting cylinder 1075 located atop said first heatlng cylinder -
1071. e T

1o In the embodiment outlined in the foregoing mention is
made whereby only the first corrugating medium is coated with
an adhesive, though either the second corrugating medium or
both éorrugating media can be treated_accordingly; With regard
to the particular coating'system; either a gravure-coater,

_15 spray-coater; knife-céater, bar-ccater, or any similar device
may be used-for'this:purpose,'the'main point being that the
proposed coafing sYstem should include means to permit
-adjustment of the adhesive -coating to the desired amount.ahd
also selected so that.the cqrresponding corrugating medium not

20 pe subjected to any mechanical stress during the adhesive coating.
Furthe:more,.thé inclusion_of groﬁps'consistlngof more than two
heating cylinders to yield reSuits identical with those achieved

by the two heating chihdérs:afe contemplated herein.



. - 28 - The invention, conprising elenents, such as those described in the
‘fe egoi ng, possessed the advantages enunerated below. a) Uniformheating is
eved as the first heating cylinder applies heat to one surface of the
dosi te corrugating medium followed by subsequent heating of the Py
o-oaSIte surface of said conposite corrugatlng medi um by the second heating
cylinder. O " 'b) The bendmy of one surface of the conposite
- corrugating nedi um during the passage over the first heating cyli nder
~followed by subsequent bending of the opposite surface of said conposite
corrugati-ng nedium at the second heating cylinder reduces internal stress
and-serves to prevent distortions. c¢) Foll ow ng appllcatlon of the
adhesive, the first and second corrugating nedia as well as the resultlng
conposite corrugating nmedium-are |led through only a m ni rum nunber of
gui de-rollers (only one of such rollers being depicted in the enmbodinents).

S P Ang S Thehkish, 2BdnBEe00HoCQ1EHRRLEIISTEH 5ot ¢ comPosite

corrugatlng e
desc*zbed 1n the forego-ng, possessed the advantages enumerated.

P I

below: |
a) Unifdrm heating is achieved as the first
| heating cylinder applies:heat to one surface
of tﬁe’cemposite corruéating medium, follewed |
. by sﬂbsequent heating of the bpposite surface’
of said coméosipe corrugaﬁing'medidm by the

second heating cylinder.

(=]

b§ The bendiag'of'one surface of the composite

| corrugating medium during-the'passage over the
first heating cylinder followed by subsequent
bending of'the opposite su:face of said.coméosite

corrugating medium at the second.heating cylinder

(¥]]

reduces internal stress and serves to prevent

o dlstortlons. | |

c)_Followxng appllcatlon of the adhe51ve, the first
~and second corrugatlng medla as well as the resultlng

_.comp051te corrugat;ng'medlum are led through only

a minimum number_of guideérollers_(only'one_of
such rollers being depicted in the embodiments).
As a result, said first and second corrugating

~ media and said composite corrugating medium are
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-29- not subjected to undue tension, so ;hat nei ther internal stress nor -
strainfis therefore produced and the occurrence of winkles is reduced. d) g:}/
EUrlng the corrugating process, the bonding adhesive still retains its
ha¥dri.ed condition, whereby the occurrence ?é hi gh-1.ow corrugation as

wel | as broken flute ti ps and sinilar damage The conposite corrugating -
medi um i nduced by hard lanmination is greatly reduced. 10 e) . The
passage of the conposit eatorsulipc ted neali umdwy eterddicod j rso thatsaedBHer _
heating cylinders creates a slight shift in the Iengthmnse direction anong

the | aninated corrugati Agtestial siiess sioff tstwdips 19 sheoe for@cpadiivsede

down to an 15 . : even film or-la and. provides increased .
adhesi ve strength. f) TRed& &h8 AFTHITSRTS ‘egzé'ﬂtw#ﬁ$ ne?i F§duped-the first -

corrugating nedlun1onto which the adhesive js applied, whereas little or no
tension.is 20  d) During Jhf (PETRIMING RIATERH | e nRedEnGhi ch is

Tedi & 15 be mut ual |y ol PARSSRR GES T ARSATIN 1 GRTEOTERS SPRCHCHORpS
to preveht ‘the occurren%%eregy‘ l%‘%%currence of hlgh-low corrugatlon
-as well as broken flute tips and similar damage
to the comeSLte corrugatlng medium induced by
hard.laminatiOn;ie greatly reduced.
10 : e) The passage of the coniposite corrugatihg medium
‘over the first and second heating cylinders
' creates a slight shift in the lengthwise direction
hameng the laminated eorrﬁgating media, which
shift helps to smooth the adhesive down to an
15 - . even.film,'br laYer, and provides increased
adhesive strength.
£) The tensién_intialiy exerted primarily upon the
hfirst corrugating medium onto which the adhesive
is applied, Whereas little or ne tension is |
20 _ - -Tgiveh'to the ether corrugating medium which is
allewed ro uhwind in.a nearly free condition.
“ThlS enables both corrugatlng medla to be
mutually slld or moved in relation to each other,

whlch helps to prevent the occurrence of wrinkles.
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30N'g) The wire- wound rod equal i zes Ihe adhesive to a uniformlayer and,
-wogﬁbouently contributes to stronger bondlng i) As adhesives with Iom/.
i st ire content are used, ‘| ess steamis required to evaporate the excess.
ure,.the advantage_of which.is reflected in reduced fuel and energy

costs. j) Wien a known . corrdg ng nmachiné is nodified to includea7"

-the equipnent related to the invention, conprising the applicator system.
for coating the adhesive onto a corrugating medium the first and second-

~heating cyldynderse agir@ldo@sd Oéé't?rec]i]@afilﬁ’@s tAB! 88RBLSvandodgyi ces, the
maxi num production” speed of the machine so nodified to enable processing

t he corrugat ed drifydoarla1sidKa A m@é?‘hé@tgpr rggattnBuBdi g W Il remai n
t he sane as the WBX|nun1product|on of the original nmachine enployed to

process known. strongest rgdrediveg ) - corrugat ed fiberboard. Al though the
structural -configuration, working operation, and effectual results -
per tai ni.ng i)o . thee ddhesitvern wirteh dlaarmgi sktupestoatedti aréhesadpve, exanpl es
of "t he processes are given hereinafter so as to prove the useful ness of- the
i nventi on. Thé‘-%rﬁﬁ@éﬂ %m%medaet@oeﬁsap%dtehbhevexeese
' ' m01$ture,fthe advantage of whlch,;s :eflected
in reduced fuel and energj eests. .
j) When a known ;; corrugatine_machine is
modified to ingiude the'eqdipﬁent related to
the,inventioa, comprising the applicator system
for coating the-adﬁesive 6nto a_cerruéating
emedium, the first and second heating cjlinaers
'as weil-as other_:eleﬁant.implemegts and deyices,_
the maximum prodactioh speed of the maehine'se
.modified to enable processing the cor;ﬁgated
fiberboard using a composite corrugaﬁing'media,
will remain the same as the ﬁaximﬁm_proddceion
of the original machine employed'to_process |

'knqwn. : single-wall corrugated fiberboard.

.Althbugh the sﬁruetu:al_¢0nfigaratioh,'working-.
operation,-and effectual results pertaiﬂing.tc the invention '
are clearly demonstrated in the above, examples of the processes
are given herelnafter so as to prove the usefulness of the

lnventlon._ The examples should not be construed, however, to
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- 31 - restricct the present i nvent ion to t hese exenplified enbodi ments.

Exarer—e No. * 1 Equi pnent : o ~Simlar to that depicted

di agrammatically 5 * - in Figures 4 throug
Ad.!lesme for E ' St ar ch- based gl ue (rml sture content |inerboard: _
75-percent by wel ght) Cor r ugat i ng medi a: No. 1 E-grade, sem -chemcal .-

pulp.. 10 - 31 - ~ 125 g/n2 Ehinme Paper. Mg.
Co., Ltd. No. 2 E- gr ade, seni - chem cal pulp 160 g/[err] .Ehi ne Paper Mg.

prbautte)qeéggg'@tl %gir%ebresent lnvenlz\régif‘t %%L%%oar%gﬁ%ﬂ%g(mr% pro%uce.). -

First heating D aneter 350 mm surface tenperature, cylinder:
~180[err] C 20 : Second heati ng D amet er 350 nm sur face
tenperature Cylinder: - EXEG My . stener:
| noperative Upper Corrugating : anet er mm surface terrperature 25
Rol | er: - Equipment: 180[err]C. SLmiIE}-thﬂuﬁt QupikgRid "iagrammatically
D aneter 268 mm surface tenperature Rol | er: 1800C Adhesi ve
appl i cator: Rod- coater system in F:Lgures -4 through 6.
Adhesive for o S'_t'arch-ba'sed glue (moisture content
linerboard: 75-percent by weigl':xt) .
Corrugating media: No. 1 - E-~grade, semi-chemical pulp.
10 - : , 125 g/m? Ehime Paper Mfg. Co., Ltd.

No. 2. E~grade, semi-chemical pulp

160 g/m2 Ehime Paper Mfg.' Co., Ltd.

Front Liner: " . White Kraft linerboard 220 g/m?
: 15 | (market produce)

Back liner: : Kraft linerboard 240 g/m2 (market'produce)_
First heating . Diameter 350 mm; surface temperature
cylinder: | ~180°C

29 ' - Second heating _ Diameter 350 mm} surface temperature -
Cylinder: o .180°C )

Moistener: - ~ Inoperative

Upper Corrugating _Diameter 260 mm; surface temperature

‘25 Roller: . 180°C.




Test s 'wer e conducted to deternine the nBX|nun1product|on speed in n1n1nute

respect to various adhesive formul ati ons and above- nenti oned

ﬁ}ntlons the results of. which are reported in Table I TFhe maxi mum

» es reported 10 here refer to the actual production speeds i-n which the;:;’
conposite corrugating medi a- are free fromwinkles and the resulting ¥
corrugated fiberboard is free fronégash boar di.ng and hi gh-1ow corrugation
defects. The fiberboards thus-pro ed satisfactorily neet the prevailing
practical requirements with regard to quality, physical performance, etc.

- 33- Table T Reference Adhesi ve far. . Moisture Content Maxi num

Pr cdBR¥YRHNC @%EEﬂaﬁngugatln&lﬁEﬁFﬁﬁiﬁéPcéﬁb EV”@%%ﬁnﬁemPerakuﬂﬁnn)) A

St ar corn starch) - 40 5

_ Vinyﬁgﬁé Bthte B _ materigglgble . 52 - ' 120
enul sion vinyl acetate C * water-sol ubl e ' 45 '
150 sol ubl| | si.on 61
80 I%@Hééi@@ fﬁﬁlf@ggar g ?g? Qoitgr sys%g%

() ]

Tests were conducted to determlne the max1mum

productlon speed in m/minute w1th respect to various adhes;ve '

formulations and above-mentloped ccndlt;ons,-the results of

‘which are reported in Table I. The maximum values reported

here refer to the actual production speeds in which the
composite corrugating media are free from wrinkles and the
resulting corrugated fiberboard is free from wash boarding-

and high-low ccrrugation defects. The fiberboards thus-produced

.satisfactorily meet the prevailing'practical'requirements with

‘regard to quality, physical performance, etc.




‘Styrene based-E wat er - sol ubl e |, | 50 - 100 \
emul sicon 15 . The naxi mum producti on speed and . noi sture conten_'
of the adhesive used to | am nate the conposite corrugating nediumare in .
dltgctf‘r elation one with the other, whereby a reduced noisture content

makes for a higher production speed This particular relationship is

clearly- dermonstrated in Figure 12, 20 - where the results of Table I are
illustrated in graphic form Wter-soluble adhesive enul sions. deri'ved from
stryene conmpounds were found to call for a decrease in the maxi mum -
production speed as conpared with y ,acetate adhesi ves. The reason is

t hat since-styrene-hased adhesives® ﬁ%‘\/\eaker bond| ng propertles 25

‘nmore heaf was required, .0 pLonRie prfo adhe - 34- '
consequenceeiararce 1@0%@% Err’n;p'r %gggt df‘s ec‘rae‘é§léﬂ y A';FPﬁ hapesd | -
conposi tion of resin-base adhesTved ma p*T ay’ ‘upon thé '

producti ¢n spe‘ed he graph-&f Figure 12 clearly shows That e 1] bLUI‘Eh'"
-content {s a® maip f{ebss Wakeh) puls. a rest®i cti on jupon the mak)nmum
product i ,.Hspeedr of—t-he particul ar gorrygating machilne. Furthernore, the |
anognts bf “adhesi vie apmlay]e(icbec{g\e dbove tests rangdd from30.0 g/n2 to

53.0 g/ n, respect|vekytetaIpasrd i v¢ Exanpl ngqw prgnt : 50 depi cted
i n Japanese Patent} Appl ieealsign No. 64144/ 77 L _ _

: Vinyl acetate . o
c . water-solusle 43 ] 150
erulsion ' -

A+3 water-soluble

D emulsion ' 61 ._ ' g0
10 _ alxing ratio 4:6 : ' -
Styfene—based' . : . .
= ‘water-soluble . S0 : S 1C0
exulsion '
15 _ ‘The maximum proc_luction' speed and moisture content

-ﬂ of the adhesive used #o laminate the composite corrugéting mediumi
are in direct relation one with the other, whereby‘é reduced
moisture content makes for a higher prdduetion speed. This.
particﬁlar relationshié is clearly;demonstrated iﬁ Figure 12,

29 where the results of Table I are lllustrated in graphlc form.
Water-scluble adhesxve emuls;ons derlved from stryene compounds
. were found to call for a decrease in the maximum production
speed'és compaied with vinyl.aeetate_adhesives. The reaéoh is
that since styrene-based adhesives have weaker bonding propeiﬁies;'

25 more heat was required to promote pfoper adhesion w'ith' the




“i gure 11. Heating cylinder Di ameter 350nm surface tenperature.
err] C 1131: Cuide-rol ler | D aneter 120 nm 1132: Cuirde-rol ler -

Applicator unit: Standard roller-coater, including rider-roller

Usi ng the above-nentioned condi{i di _
production speeds with respect to Exanple No. 1 produced the results

. T ERO et AR BebhEABHOaPR e HER HatBerdad by vei ont

KIﬂHBch the composrtlon of resrn-based adheszves may play

a role upon the actual productlon speed, the graph of Flgure 12
elearly shows that the mOLSture content is a  main factor .
which pﬁts a restriction uéon the maximdm prdduction speed

~of the particular COrrugating machine.' Furthermore, the amounts
of adhesrve applled in the above tests ranged from 30.0 g/m

to 53.0 g/m ’ respectiVely.

Comparative Example

Equipment: . As depicted in Japanese Patent Appl:.cation No. £4144/77
submitted to the Japan Patent Office'in

1977 and depicted diagrammatically in

Figure 11. _ o . _
Heating cylinder Diameter 350 .surface temperabure 180°C
1131: |
Guide-roller Diameter 120 mm
1132:
Guide-roller ' Diameter 80 mm
113s: |
Guide-roller - Diameter 80 mm

1136:

33

yi tted to the Japan Patent Office in 1977 and depi cted di agrammatically-

pter 80 mm 1135: Quide-roller Di aneter. 80 mm 1136: 33* - 35 -

E R

. (.- .
114255

O her conditions: =~ - Same as tgase used with Practical Exanple No. 1 5
s to determ ne the respective nmaxi mum



-

Starch A . (corn'étarch) Vinyl acetate 15 - B - water-soluble (i:j

52 o~ - 80 enul sion Vinyl acetate C wat er --sol ubl e

45 . . 90 emul sion Styrene-based water-soluble | 50 :

60 =0 M E - enul sion ldentical references indicate that the sane -
adhesives were used as those for Exanple Nozgl -36- By conparing the
results reported in Table | and Table Il, one will notice that the nethod

and equi pnent pertaining to the invention conspicously contribute to higher .
production s s [e sent extr | y_igportant data. The nachinery

used for Exaﬁgﬁgf*égéggc§ﬁ£§3ts_of ésggﬁéﬁrgpr°£feEBF?ﬁ§SF?nbnﬁéEﬂFﬁS

modi fied in accordance with the pres L0 Lon ich equi pment -permts .
-a maxi mum production speed of 150 nﬁﬁg%a e¥§g%%$elﬁ%gification, Hence when ;
usi ng adhesive C(i.e., vinyl acetate water-soluble enulsion with a .
noi sture cont@He®fchi@iRGlcrddt by Wesfhd ) ast PR SBCRLLE Wi €40 hum
production speed of 150 n’m nute which mas.exac??y € ﬁgaétﬂ@éi -

' _ ' Example No. 1 '

5
Using the above-mentioned conditions to determine the
* respective maximum'production speeds'with respect to Example
No. 1 produced the;results.reported in Table II.
- 10
Table II
Seference Adnesive for Moisture Content | faximun Procuction Speed
pELE=ER Corrugating fediun | Percent by Weight : (a/2in)
' ~ Starch - : ' 1
A ' (cora staxch) 7 N 30
Vinyl acetate ' :
15 B water-soluble - 52 : _ g0
: emulsion S ' S S :
Yinyl acetate , ' : ' : -
c water-soluble 45 : G0
emulsicn ' -
) Styrene-based _ : . .
B water-soluble _ 50 €0
20 _ : emulsion . ' ' ' '

Identical references indicate'that thé.samé.adhesives ,

- were used as those for Exzmple No. 1.




ane as the nBX|nun1speed of the orlglnal machi ne prior to

i cation, whereas with adhesives B, C, -and D said machi ne offered
¥mum pr oducti on speeds in excess 3gf 90 m mi nut e. By contrast, t he _
production speed of 90 m ninute obtained in conjunction with the . ;;2;;
Conpar ative Exanple may wel | be considered as the mximumlimt, so that .7 -
Exanpl e No. 1 and the Conparative. EXanple were found to shom/consplcuous

(differences gy QB Rl Nl rddullS!rO5oIEO4 PRCHapRQWRVEL,y that the
e a

machi nery uséd for.the Cbnparatlve Ex SO consi sted OF a known .
QBT NSHERGII TIE R R5dll 4k @ SR ARRGY ogmtégalgmsﬁ@ gEééQQn%genut e.

Exanpl e- No. 2 The inventors conducted a series o ter t he

il Hiven deviestildn rtgarfsfpzmcaiénﬂé&xwﬁowéwélﬁygﬁért Beoadbesbye used to

| am nate the conposite corrugating nedium - The rel evant

s@eedgasmdgrm@uesantmextxnmelyznmpamhmﬁuomasaeed of 100 mnminute and a

vinyl acetate adhesive was used, the viscosity of which was adjusted

bef or ehand W%mmmmexsed]eﬁnr eBnanp baNacchbrdongigtsAbE at her
onditions were the same as 5 those used in conjunction with Exanple No..
TOWRest r esuFCF TR A machine nodicied in naeppréancecwithi es rel at ed to

val ues obt ai ned at' the tenperature of 30[err]C. Table Il Reference
$P§c§§ﬁ§?nt invention, which equipment permits a maximum production

speed of 150 m/minute befbre“modlflcatlon. Hence when using

~adhesive C (i.e., vinyl acetate watet-soluble emulsion with a

moisture content of 45epercent by welght), the machlne yielded
a maxlmum productlon speed of lSO m/mlnute which was exactly

the same as the maximum speed of the orlglnal machine prlor

to modlflcatlon, ‘whereas with adhe51ves B, C, and D sald machlne

offered maximum productlon speeds in excess of 90 m/mlnute. By

: contrast, the p:oductlon speed of 90 m/minute obtained in

conjunction with the Comparative EXample may'weil be considered
as the maximum_limit, so that Exanple No. 1 and the Comparative .
Example were found to“show.conspicuous aifferences from each
other. It must be mentioned, however, that'the machinery used

for the Comparatlve Example also consisted of a known

.corrugatlng machlne affordlng a maximum productlon speed of

lSO-m/mlnute.'

Example No. 2
The inVentors'conducted a series of tests to determine
the 1nfluence resulting from altering the v1sc051ty of the

adhesxve used to lamlnate the compOSLte corrugating medlum.




L

Consi der abl € penetration of. F - 50 adhesive in the
&orrugating medi um i'nduced poor bondi hg. . Wash-boarding defects al so
oo&grved in the resulting corrugated fiber- 15

-board.” Hi gh application |evel of adhesi veoW ng to the sonemhat | ow
'V|sc03|ty did not glve rise G = . 100 to defects detrinmental to ..
actual product.i on. - .. NO adhesive was found to penetrate t he

t hi ckneFheoraleyang &Paﬁﬁuﬁﬁfrlr‘lﬂgé‘ﬁ%%dﬁﬁns% to a produgpiop:gpeed

adj usting the proper . adhes ve Iev , act ual odugcti on ensue mnthout '
hi- ndran@% @ é'i)) ﬁp“{ %’v‘é‘ﬁt"éﬂst'ﬁ@e‘%f r&8%0und rod

af oot ORI ctlolcmewrﬁso%p ”%52% 15 i o Bl ppfefPhent

(Conti nyugl Q%ls%i%fneé %rdln\él%FOS'Alﬁ other condltlor@s‘%r’é‘ttﬂgssame as

(centipors
-5 those used in conjunctlon with Example No. 1. Test results are

& . . : . . . :
10 : (centi poi ses) . (Observations Low viscosity. ' n(i;

reported in Table III, in which viscosities related to values
obtained at the temperature of 30°C.

- Table IIT

Reference | - Viscosity --{ - -
10 - o (centipoises) B . Observations

'-_ Lew_viscosity. Considerable penetration'of'
F . s0 - adhesive'ih the corrugatiné ﬁedium induced
éoor bOnding;.Wash-boarding defects also

-occurred in the resulting corrugated fiber—

15 board.

High‘application level of adhesive owing to
theVSomewhatllow viscosity did not give rise

G - 100 to defects detrimental to actual production.

20 - . : ' No adhesive was found to'penetrate‘the_
o ‘thickness of the'relevant corrugating-mediumJ
500 D . .. .
i : After adjusting the proper adhesive level,

actual production ensued without hindrarce.

Relatively high viscosity somewhat preveﬁted

25 . - o .
o R S the wire-wound rod from displaying 1its
_I o _ ;000: smoothing_ability, though this did not

_affect'aCtuei production very appreciably.

- Continued




N 2

,,jgééé}sfve vi scosity prevehted the wire, J | 1500 - wound rod
f

exhibiting its intrinsic properti and caused obj ectional .
~irregularities on the surface-of rele t” corrugating nmedium Irregul ar g
v application and increased | evels were very conspicuous. Resulting :';g;'

~corrugated fiberboard showed wash-boardi ng and hi gh-1ow corrugation A
~defects. Table 111 clearl yraboBsithatcantifacedity of 500 cps is best to

| am nat e -conposite corrugati ng nedia, and that the practical range lies

. bet ween 100 amd 1000 cps. Fdrthernore, the appropriate VviscoSIity varies
depekafienengm stssrsiend gdxternal tenp@baeuvetionshat viscosity ranges |
from 200 to 3(Q0(agst kpel $€9|500 to 700 cps proved nost suitable for actual -
application during the cold (winter) and hot (sunmner).seasons.respectively. .
On the other hand, slight departures fromeither the correct anmount of
adhesive or the appllcatlon ljevel E46eRBLVRNHEEECEAY aRVEV SB LS ddtes WigeT

t he strﬁfgth )ropertifi of the resultlng corru ated fiberboard, -al t hough

the runfing speed of*1%® par{i cul'¥pund 39. £y rﬁ§§%Ph§lﬁﬂcHFﬁelﬁﬁﬁ?qﬁ§c

reduced accor fli ngl'y. Furtherfore, if the.runn S t he .corrugating
‘machine is nof reduced when chengQBeﬁﬁbﬁﬁtgn cﬁg EJSF§19€Pﬁg

encountered, pash- lrregularltles on the surface of

relevant corrugatlng medium. Irreguiar
. _ _ applicatiop and ihoreased levels were
.very consplcuous._'Resulting corrugated
flberboard showed wash-boarding and

hlgh-low corrugatlon-defects,

" Table III clearly shows that a viscosity ofd500‘cps ie
best to laminate composite corrugating media, and that the
practical range lies'betweeh 100 and’lOOO”cps.'.Furthermore,

- the appropriate viscosity varies depending upon seasonal and'
external temperature so that v1sc051ty ranges from 200 to 300 cps
and from 500 to 700 cps proved most suitable for actual appllcatlon
during the cold (winter) and hot (summer) seasons,respectlvely.

| - On the other hand,'slight-departnres from either the
dcorreot amouﬁt of adheeive or the application level do AOt induce

‘any adverse effects upon the strength'properties of the resulting

corrugated fiberboard,-although the'runoing speed of the particular -




5 - boardi ng and hi gh-1ow corrugatiqgn defects will ensue so that it is '(@};
necessary that the correct application | evel be first adjusted accordingly. \
Ji.is also quite obvious that insufficient and/or excessive application
| pvelSwill give rise to 10 . inproper bonding. For this reason, the
seTection of an adhesive with a vi scosi t Y. ge@angi ng from 100 to 1000 cps., or
. better though from 200-to 700 cps., is nost preferable for the manufacture
- of corrugated fiberboard. -  -40- CLAIM5: 1. A nethod for-the manufacture
of a corrugated lamnate fromfirst and second webs, 5 i ncl udi ng the
steps of: applying a coating of an aqueouys  adhesjve onto one si.de of at
| east one of sai d SEPRIGREFATPNG PG &8 érﬁﬁ{"sc&‘}or‘?ﬂ’c\%%&n&}@r t he
surface of a first_heating cyli, . such t.hat 10 the.adhesi ve i s between
“the webs to join tTHHy e(f‘vtrr%’r Jirﬂft(g‘ea WY, SOSFSY qge:%hr?at e having first
and second surfaceg, tyii"% A oi§ainq,5tf I educal (Aes ksl Jan nate’
y 1 '

inafirst heating-é?e , ans of said 15 I'rst heating cylinder;
- amounts of adhesive are being encountered, wash-

5 boarding and high-low corrugation defects will
ensue so that it is neéessa:y that the ccfrect
application level be firétjadjusted accordingly. -
. It is also quiﬁe obvious that insuffiéient and/or
excessive application.levels will'give rise to

10 improper bonding. For this reason, the selection
of énladhesiVe with a viscosity ranging from 100
to 1000_cpé., or better thdugh from 200_to'700 CpS.,
is most preferablé for the nmanufacture of corrugated-

fiberboard.



'.'lng cyllnder t o subj ect. sald | aminate to a second heatlng step; and
rlugating said | aminate. 20 2. A nmet hod of manufacturing corrugated I~

\{_b#r boar d, conprising applying a coating of an aqueeus_adhp<|Ve ont o one ﬂq&
side of at |east one of two webs; 25 . conveyi ng the two webs over-

the surface of a first heating cyl iAgles such thatl l' mn mum -41-
between the two webs to Ioosely join themtogethe havi ng
first and second oppositely-- facing surfaces; 'applylng heat" t§ shid first .
surface by neans 5 of the first heating cylinder; passing said second
surface of CkhAEM$ani nate. over a second heating cylinder; corrugating the
lam nate to forma fluted | am nate; and 10 _ adhesively binding a
liner web to the tips of the fluted | ami nate on at |east one side thereof.

3. A nmet hod acc rdjgg to §I3j911 or claim 2 in which the: lam nate is
conveyed from the' sec Jeetho or the manufacture of a o

corrugated lanlnate from flrst and second webs,

5 1nclud1ng the steps of:.

-

applying a coating of an aqueous”adhesive
' onto one side of at least ohe'of said webs;
conveying said first and secoud'Webs“over'
the surface of a first heating.cylinder such‘that
do the adhesive is between the webs'to join them..
togethe; into a'loosely bound laminate having.first
and second surfaces; . _
applying heat tolsaid first surface of said
laminate in a first heating step by means of said
15 . first heating cylindet; o |
| passing'said second and opposite surface
of said laminate over a second heating oylinder'to '

subject said laminate to a second heating step; and

corrugating said laminate.

20"

2. A method.of manufacturing corrugated
fiterboard,-comprising applying a coating'of an
aqueous adhesxve onto one side of at least one of
two webs;

25 couVeying the two webs over the surface of a

first heating cylinder_such'that_the adhesive is

-



%
15 heating cylinder to a noistener . thout being subjected to.
substanti al- bending or flexing. 4. A nethod according to any of clains

t0-3.4n which adhesive is applied only to one: web"‘26~5-t_£LﬂgibggUf
a‘qgordlngto any of -clainms. 1 to 3.in which adhesiv plied to
webs. 6. A nmet hod according to any foregging 25 M[i M'"H Wh the
adheS|ve has a vi scosity between 100 and 1000 centi
-42- 7. A nmet hod according to claim6 in which the adheS|Vb fas'+
vi scosity between 200 and 700 centipoise at 30[err]C. 5

met hod accor di ng betwder mbe itworwels tHre Jowsstly € odon tedveim dtfog‘elwleadhem ve

is between 40 and 60 per cent by weight. 9. = An apparatus for the
manuf acture of 10into adramigeeted Haviard s f rand tsSesdnaniopgosdrtedy -t wo

webs, comprising: a first and second mill roll stand for supplying a first

and a second web f&iREt§urfiaeesi coating unit for applying a coating of 15

adheS|ve on to one side of at |east one of said first and second webs:
applying heat to said flISt surtace by means

5 of the flrst heatlng cylxnder,
pa551ng said second surface of the lamlnate
oﬁer a second heating cyllnder:.
| corrugeting the_laminate.to-form a fluted
laminate; and -
10 - _ adhe51vely blndlng a liner web to the tlpS

, of the fluted lamlnate on at least one side thereof.

3. A method according to claim 1 or claim. 2
in which the laminate is conveyed from the second
15 heating cylinder to a moistener without being

subjected to substantial bending or flexihg.

4, A method accordlng to any of clalms 1

to 3 in whlch adhe51ve is applled only to one web.

20
5. A method according to any of olaims 1
to 3 in which adhesive is applied to both webs.
6. A method according to any foregoing
25 claim, in which the adhesive has a viscosity between

100 and 1000 centipoise at 30°C.

S



cowy

X st heating cylinder wherein the firss and -second webs are brought into

Ian1nate haV|ng first and second opposrxc.y- facirmg surfaces, said ,n\a-

TN | heating cylinder providing heat to said f ald ' nq#
~ laninate; a second heating cylind r _to receive m nﬂﬁ at- to sald

second surface of sai'd conposite~ corruga en said .
conposite nediumis brought- over the surface of said second heating = - 43
- cylinder followi ng heating by first heating cylinder; a facer unit which.-
forns the lamnate into a fluted |amnate; and 5 means for
adhesi vel y bi ndind-.a | Bnaetheod FQCPﬁélPEp§°oF1§h@ FIEFeHh¥9h1nate on one-
side thereof. 10. ~ Apparatus according to claim9 further
conpr|3|ngtéewﬁﬂéeﬁéﬁﬁdhﬁédaaHéﬁFeélﬁﬁdbSFWSﬁﬁeGOPoagﬁna9ﬂ t he. coating of: -
adhesi ve applied to th |d first web. 11. An apparatus in accordance
with clai nCE8tiPoige, P f°10 wherei.n said first and second heati ng

cylinders are provided mnth means for adjusting
5 o 8. A method according'to claim 7 in which
the moisture. content of the adheSive is between

40 and 60 per cent by weight.

9. An apparatus for the manufacﬁune of
10 corfugated fiberbcard from’ﬁhe lamination of two
webs, comérising: .._ _- |
 a firs£ and second miil roll'stand For
supplying a ‘first and a second web resoectively,
a coating unit for aoplying a coating of
15 adhesive on to one side of at least one of said
first and second-nebs; | .
a first heating cylinder wherein the first
and second webs are brcught into contact with each
other on.the snfface.of said'heating cylinder forﬁed |
20 _into a laminate having firstaandfsecond oppositely-a
facing surfaces, said'firse heating cylinder
providinc heat to said first surface of said laminate;
a second heating cylinder tc receive and to
provide neat.to said second surface of said composite.
25 cofrugating medium when said compcsite medium is .

brought overuthe surface of said second heatiné



~

the relative positions of said firstsagd second heating cylinders in
relation to each other. 20 12. An’ _apparatus_i n accordance
*M th-claim9 or. cl-a m10 wherein said first and.second heating cylinders
a.r@-pr'OW ded ‘with nmeans for adjusting the gap seﬂj"m fringgpt and o
second heat i ng cylinders one fromthe other so t ”MI"HHHH 4’ cone
25 into contact with both said first- add-secont Heati ny cyllﬂders when
‘passing fromone cylinder to the other. -44- 13. An apparatus in :
accordance with any of claims 9 to 12 wherein the diameters of said first
and second heatln%géel nders are substantially equal and in the range of
from 200 5 : owﬂnﬁépﬁé&LPSrbﬂhélﬁﬁﬁuhﬁéF&PE of a
corrugat ed | am nabe .su tantlally as hereinbefore described with reference
to and as 10 i Pusf¥SEéd in Figures 4 and 6, or those Flgures nDdlfled

as shown.in any of Figur S £4 ke %gl%f ég%hagggggagﬁsgg? §m% ?Hto )

Appar atus for the manufacture of corriga

- substantially as Qp@qb&ggfq 1%%§Er'gﬁﬁ with reference to and as
|IIustrated in Flgures 6, or 'those Figures

5 _ ' means for adhes:.vely blnollng a liner web

to the tips of the fluted laminate on one side

. thereof. =~ = | o _ -

10.  Apparatus according to claim 9,
10. further-comprising a_wire wound rod adapted and
arranged to smooth the coaﬁihg of adhesive applied

~to the said first web.

11. 2n apparétus in accordance with claim

15 9 or claim 10 wherein said first and second heating
cylinders are piovided with means for adjusting
thelrelative pésitions of said firsf'and second

- heating cylinders in relation to each other.

.20 | . 12.' .An apparﬁtus in accordance with claim.
.é or claim 10 ﬁherein'said first and second heating
cylinders are provided with means for adjﬁstiﬁg the
gap separating saié first and second heating cylinders
oné from the other so that the laminate will come

25  into contact with both 'said first And second heating

'cylinders when_passing from one cylinder to the other.



10

15

pdi fi'ed by any of Figures 7 to 10, of3the acconpanyi ng drawi ngs.
\\ R . ) ~ -

- |

~44-

13. An appaxétus in'accqrdance'with
any of cléims 9 to 12 wherein the diaméters of
said first and second heating éylihders are
substantially equal and in the range éf from 200

to 900 mm.

14. A method for the manufacture of a

corrugated laminate -
_ Gompgsitefeeisugaééag—ﬁeééan substantially as

hereinbefore described with reference to and as
illustrated in Figures 4 and 6, or those Figures
modified as shown in any of Figures 7 to 10 of the

accompanying drawings.

1S.  Apparatus for the manufacture of -a-

corcuqated  Fiberboard N S .
4Emﬁnié%ejéesﬁuga#éashmedéum substantially as

hereinbefore described with reference to and as

illustrated in Figures 4 and 6, or those Figures

-as'modified by any of Figures 7 to 10, of the

accompanying drawings.

A



