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MAHUfAqruBING CQBBU§ATJQ BOIBQ 
This Invention relates to an Improved methed -~' bonding liner· boards to 

corruaated mediums In the ~nUfacture of· corrugated board for box manuia0ture • . , . . . . 
. Convantlonalty, In applying llneta· to corrugated medium the first liner 11 appUed 

· ·· s It. tht· stnG1a flCer t0 tOrin a lrn;re ~ baa~ anci thfa ·rs · •t~ed ·by appryino ·. -e . . . . . ; . . . . . . . . : . . . . ·• . . . . . . . . .. 
to .the flute trps· whtle the ·madiuin Is ciontarnad on. the corrugating ron and then applrfna 
the liner under. preisure and beat. The comblnatlo~ of heat. fro~. the· corf!.Ja.atlng roll and 
P.ressure roll and meehank:al pressure. Itself forms lhe. first llner to medium bond. . . . . . . . 

Subsequenily. the single face bod ts pisstdJO a doubre fl:cer · ar double back9r· Where . .• . . . 
. 1 0 adhesive Is appne(j to lute tJps and 11'.le board passed ovel' a lerles··of staam hea~ ptlteris 

to band the second liner.· Pressure Ii also. apP.tad by a transport belt on top _of the board 
and· a series of smaU rollers rfdfng on that belL Travel. of th$ do&lbfe face hoard through . . .· . , 
the double facer or double backer.fa assf!ted.by·sa~ic" beHs after the steam he~ . . . . 
platens. .. . . .. . - .. 

1 & The size of the plant and' th• lengtll of the production floor ls qu,te. Iona _ In 
. conventional plant for prodUcing corrugated boird. The hladng Platens ara of. ixtanslve 

· length to. a~ure 1ufltcf1nt curing ,;, .the lflbt~e.bCnd as the board.pas~ over the 
platens at speeds of tip to 300 10 400 metraa per-minute. · 

. . . . . Ai.other· chara~erlstlb of conventional cerrugated board rs that of -pressure 
2 0. fl~~ Wllrdi .·result from· ·fti, p-ure. applted .by the p~esrw~a. r~u at th~ single. ~r. . 

This i. · ccmpounded by •washboarctrng• whfd, rs the •ffeCt · ~f the ~h~tve, when· .drrrng. . . . . . . . 
·. drawing tha Uner out. of Its ~~- T~ese effe~ make the-board unsuUable for high 

quaJltY printing on that side. 
. . . 

It Is an obl~ of this Invention to fmpf9ve ~· quality of corrugated beard and • 
. 2.5 decrease the •lz;e. of 1ha plant ~quired to Produce .. board at. eommarctally "accept~le 

speeds. 

To thta end the present Invention provides a method of fanning corrugated ~ 
paperboard In which at -least one IJner ~ aPPlfed. to the corrugated medium using. low. 
m~1r11ca1 pressure and the. idh.,.Jve bondfilg is achieved ~ith the appucauon o' radiant 

· .. 3 o.· e~•r9Y. at. a wav~length .,~~ :whid1 watet~ ~aper 811d ~h~~1fh~ ... l~w absorf)tlol'.t. ~ .... 
· efficient. Preis~ the ~e~no.th rs In t~e ·near litrr~red .. region of· 1.0 to 2~1. m~~n~· 

. . 
more p~eferably. 1.0 to 1.5 mlcro~s. . 

·T.he selection ·or ·1he wavelenQlh range Is crtUcal to this lnvenuon. Radiant heaters 
.have ~en proposed ·pre~lou~iY for curtng adhesives In eorrugat~ board and ramfnattJs 

3 s but the wavelengths .us~ have ·tasu,ted In absorption of the radiant energy near the 

/ 



2 
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· surface of the pip11board and ·the heat··lftput. Into: the adbesfve ·1ayer has been by 

conduction th~ugh th• paper. rt-ta did not ·radically; Improve the speed Of bond 
divefoplneni and there was lflUe .icrvantqe coinpared to the use of eo~~ntlonal methods Of 
heat Input. Fo.r eXampie USA Patents 41$9007 and 4689944 propose the use' of I··R 

s. ~irl~n .rn. h~dna ~atld board and adhia1Ves.bu1·wlth6ut .avoldina uae.ot·pressure . 
and stgnlfl~nlly .. ~uctng . the .. ctirlng . "ttmt: . Patent. 41.S9007 dfscroses . tha. USe of ·. 

. . . . . . . 

radiation·. with w&Velangths within. the range 2'1e· to a.a. rrilcrohs ·:for making single. face . 
. . 

board but without the afore~ advanlagu of this Invention. 
. . 

Tabulated dala iupplfad tiy lR equfpmant auppll!Jrs, show ~at the percanfaQe . ·. . . . 

1.~ energy riidr~ted within the .. ranga.1.0•to1.s·mrorons anct·u tO 3.S mlcrons varies .with 

the peak ~av~te~gth · ttaRsmlsiian as follows. 

P~sk So~ % Energy fn 1.0 • 1.s % enetgy In 2.5 to S.5 
wavelength Temperatura ml«on wavefenQth rritcron range 

~ .. 
15 3.04 ·G75 1.0 17.8. 

2.64 818 2.2 28.8 
2.as . 954 '4.0 24.S 
1.76 1370 13.8 21.s 

1t&O 1660 ·' .. 19.4 18 .• 2 
. 2·0 t~as· 298.5. . ... a.s 1.s.e· .• 

· .-1.os 24ao ·2a.e s .. 2 . 
Ail infta~-...d abso~n: spectrum.- as auppUed by the IR limp s~ppQel'$,. fOr a·' 

typfcal paper sheet Of 1Q· Qsnt·baals weight, shOwa that In the 2.5 to 3.5 ·micron. 

~elength ~ anlj ft of the rnCldent radiation IS ttansmltted ·and. 95% Is absorbed to 

25 generate Jteat In the ~r.. In tt1a 1.0 t0 2.1 m~~n. \vavefengtti ran;a 41 •. q% of :tfte. 
Incident l'adlatton ls. transmltted. Based on these ftgures, 18.2%.of the radiant energy IS 

. . . 

I 

then available fot heating and gelling ·the st•rch glue, using ·the preferred 1".o to 2.1 .. 

mfcron wavelength mnge, wher-. only 0.7°" of the radiant energy ii avallible for this . . .· . . . . . . . . 

. · purpo$e fn the· u to a.s mtc=ron. range which Is the. rang• recommended tn us Pat~nf 
·· s(r4.~_1e·9-,oor.··.· .. :·:·. · ..... ·: ~_:-_-.· ..... :·_. .-.:: ... :._·_; ... :······_·: ... ·· ... ·.··. 

. . . . 
our use of IR is to effactlVefy utlUse ·the transmltt~ elemeriL . . . 

•• 

: 

It Is ~·featUre of thermal radl~tion as described by the .~ws of Stef~n-Boltz~ann ~ 

and Wien that the radiant. emittance of the source ot thermal energy Is proportional to the 

founh power of 1he ~urea .temr)erature and that the ene~ Is: an)Jtted over a ranga· of 
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W&\'81engths. The dominant wavelingth Ii lnverset~ propotttonal to tha source temperature. 

Inf,.._~ tadlatlon from a lhennal source ranging In temperature ftom 11 oo•c 

. · At 11~ to 2S00•9·-timperatura rang~, the radiant emittance of. the sou~• Is 
sufftcl.anUy high to effeotlvlly bond.the praduot components at "*'-1hd · oommercl_.ly 

. vlabla operating _speeds 10 -~~cable iha use of am~ radlatJng arias required by 
the con~nts of~· commadal comroator daslgn. 

· · . · It Is pref~"'~ .~at tl)I' l·R ~ator.s. are ~tspo':'d ~ ~long the tolk!rs and ~t . 
· . · · 2 o. ian;ent1811y. 'ibii amount "of' 9nergy lQr bonding rnay be raduced slgnlftcantry by· '-ttng . . . . . . . 

th~ lamps ulally and· pariile1 so Uie sheet sUfface. . Such ~ arrangement al~ 1ha b8nk 
of I-R ~ps to confonn to 1he iheet Which passes plst t111·1-R banks. Such confor'rnariCe 

. . . . . . 

results In higher efffclancy ,net· h• reduced ·th• ~mount of energy used In bonding by . . . 
· 60%. The factllty to conform to.curved surfaces atloWs concentration of the IR ~and . 

2 5 appHcat(on to areas whara. apaca • a lknlfatfOn. 

Preferably the air pressure at the face or ~e board .adjacent the radiant energy 
· source should be ~ Closa 10-.ient p_ressura as ·posslble. . i. 

In anothir a~pect of thfs Invention Infra-red radla~n I~ used Instead of steam 

he~~ roll•.._ tO prep~~ mi~lums fo(· CX1rrugatlan. . . . 
3 0 : ·: . . . · rha·; tracfrU~nal ·mattJod ~f :hemjng:· ·in.d· ~ftenlng tlie medlu~S· .b '-~sist ln thelr. · .. · 

. confo~mtrig to. the ~ute profiles· ~t the· 0oirug~ng roll~. and malntatnl~g · ihat -~ntorrilano~ · · · 

Is to heat: 1ha rolls by steam Infection Into roll bodt-s~· With the use cf high lnte~~lty . 
Infra-red energy app~ed to the mediums before they ·enter the corrisgatlng _labyrin~h 
equlv1tent headlll and softening of the sh~tS can ba Obtained. ll\e .. htgh lntanslty s~ort 

. . 
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wavelength unit has a tuning range 1.0 to 2.5 mclrona which 1s used to optimise the 

healing aild $0ftentno of valriabl4' thlckn9sa paper sheets~ 
".fh8 adv8nlige rs a slgnl_tleant, If no~ total. reduction In tit• use of steam for . 

heating comiaatfna mD ~· and &WOldlng thi need to manufacture lhe c:arrugaUng. rolls 
. ·.S ~. Pr88SUrl V-eis'!· . Tids ~rddnaa ·alsa lnori~S. lhl .tlgidltj Of the roU· bodlfi .and. . . 

~~nnfani ·1a rGductng roU ~lblatbt~· · · . · . · · . . . · . 
. . 

The use ~f htgh tniensJtj atectrleal •riergy doai lnvolVe lnataliat10n Of 8ddlt1onal 
transfOrmer capacity, cabling and 'iwltchQ~r. . 

· Conventlonally starch or -s~. based ·water soluble adhesl\les have been tlSed for 
• • • • f • • • • • • I • • 

1 o ·bonding cmugated boards. S1arch adhesives are q• aoCeptabfe for•• ~ 1he present 
.. tnvantlon and wring tfmal are greaUV decreasad. However, P,1ymertc adheslVea· are also 

s~te and_ provi~e an aciequate bend compafable.or-.suparfOr to.that of ~h--bQ9d 
adhestles. . 

. . The Yll'k?us aspects of this invenuon. IS 1ppir0al>1e to ~~tlonal ·c:orrua8ted 
· 15 bOard manufaClu,. but hi alaO IPPn•'• tO the ~uctJon of unconnntfonal board h.Vrftg 

two· lnterinedtat~ ~rm.gat~ m~dlumi ~ed it ~lfr ffuta · rpi. This tYr>a at· board~ 
~athods Of rnanUfactura_ are cleicrtbld rn·~pe~ Patent Speclftcatlons 213957, 
278609 and Apptloattons 88311884:.8 and 89901981.4. · · 

. . . 
· ·. The tnvenllon. wnt bf.further explatned w~h reference to th• dt:awfno~ tn which 

· 2 o . Aauni 1 · 1s ·.: ·SC?IJematfQ ·.A.~ of •· recently." prcpos'd c0n~tntiona1 11no1~ facer ~ntt, F.rgure · · 

2 is a sChema~c view of the _stngfe f~r unit aceordlng k,_ this. invention arid Fiaure 3 
mustratas schamiltfOallY·th~ tomiatJon of ~ u~ntlonal dou~te wall board havlria ·two : · 

· co~gated midlums bonded at ·their tl~e ·tips without an· 1ntermec1taie llner. 

.. In .,, ~ventlonaJ s~ngle ~i' of Figure 1 a ~rum 1 Ii aonugated be~en the· • 

2 s. corrugating rolls 4 ind &. Ad~estve rs appffed to the tri.itas of_ medfum 1 at adhesive . 

applrca~r station · e ~ a tfner ~rd .2 _r, then passed arour:id. press~re roUer 7 ·10 pl'8$S 
the liner 2 ·onto the fiuted rnedfum 1 ta form 1he alnQla· faced boatd 3. 

T~e Product of thl• process axhlbtts t1:tl pressure lines. 
. . 

· . ·. ·. · · . . . In. figure . 2· ~e m.~um 1 ls. ~eel I~ ~e . u~~f wa_y th~ugh the nip of 

. 3.o ~ri'Ugatfng. ·r01is. 1 o· arid 11.nd su~equemly.'acihe~es applfQd to~· flutes ·o;· ~~~m. 1 · 

by the ad~~slve. apprtca~r 12~ .. The medlu~ 1 "11 he~ted by an" i~~ ~~dfat~i 14 or "this 

lnvanuo·n prior to. entering the carrugatrng labrynth be"tween COm.igating r0Us 10 and 

11. 

~ liner ~ard 2 Is passed over the S.wrap rollers 13 to contact and ltghtly adhere 

3 S to .U!e fluted medium 1. The ~dttesfve. bond between the medium 1 and liner 2 is bOnded by 

: 

i 

·I 
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uslng an l·R heater 14 of thfl tnvent1on .whtc11 ha 8: face shaped to conform to 1h9 sW1aae . 
of ttia liner as It passes tNW the corrugaUng roll 11. lhe heatet 14 ·extends .Xlally 

. parallal to the iol 11. ~ slnQI• f8cecl bamd a ts th~ fonnad Wltbout tfta eppllcatron .of 
excess pfessure or 1he creltlon of pre11Ut1 llnai~ tn tht alngle faced boatd. 

· · .. • . · . . · · ,S ·.. · . In flgu(. 8 .the ~- df un~en1fonal bo1rtJ Is l(rusrrated I~ which the .two 

. . . medfUrM.22 and 23 • bondlci tog~thar and the· Untr bo~ 21 arid M .re~acttVejy .are· 

·. 

In tum banded ta.the Jalned mldlumi as .disQIOlld· ln eUropean Patent 213957. 
The two ~edlums 22· and 23 ~ ~rrugated on corruoatrno rolls a :and 34 and 81 

an~ S2 respectively .. l-R radiators 44 which ·n.~lly alfaned ~ shapldtO conform to 
. • I . . . 

. 1 O the· surface of the ·corrugating rollers. are ~ad adjacent carrugatora 31 and as to· . . . . . . . 
· preheat and saflln the mediums_ 23 and ~ respectlvely prtor ·tq co""gatlo~. As ~um 

28 passes over the roller aa idhesf\te rs applied by' ~eslve statJori as. Mediums 22 and . . . . ·. 

23 are than bOndad togetha.r ~ th1tr ~ti tipS ·~y_ passfng through· the nip of aynchron!S&d 
· · roarers sa and 84 ·and th9 J01nad mecJfums _are the~ passed onto the canter ~11· ~7. 

1 s Adhesive la ~ 10 the· a.uttr madfum 22 a(~ ~· statlOI) 88 and tria Unit 21 Is 
brought Into row prelsqra contic:t wffh the ·~ums by fadna through a serlft of feed 
rolfa · fnorucitna s!'wrap rolls as. 

. . , 
After applying the Oner 1he medlu• artd llner are tben oarrlad by ·carrier roll 

: 37 past· t'1s radfaot energy .WtOn 44 which Is axlally alfgned ~··the carrier: ~ii 37. .. . ~ . . .. . ·-· 
20 lbe I-R ridlat.ors44 are ShaPe~t.19.~ro~ to the cqntour·of .the roll 87. : " .. ··;· . 

~e adhesive u•ed ~ adhesl'ie lppncator 12 in Flgtd 2 ~r idhestve·.~1icators 
32 and aa 1n· Figure· a· may b8 m.rch or a polymerlc adhesive.~ Altemattvely a film of 
thennoplastlc fffm · capable. of· bondfng· pape~ard may bfi fed. between th• . nip of • 
corrugating .rolls· 1 ~ and 1 ·1 I~ Figure . I. ar S2 9l1d 84 fn Figure 3 and subsequently 

25 aubJ•d to. l·R _radlatton to me11 the mm Into an adh~e layer.. SJmllarly ·a polymer 
film may be fed with the nner : hQard 2· ·In Frgure 2 or finer 21 In Figure a· and thus cb 

a~ with the adhesrw stations. 
It should be noted 1hat the aPPara\US as shewn In Figure 3 can be used to. mak& 

-, , . . . . .. ~nv~n~nal .CorruG~t~ ~~ by _.~ply. not uarng -~'1.atlng roUe~ 31 an~ 32. .. 
··. • - " . - 3 ·a.. . . . : Th_e radf. ··ii~.tOY· s0·urces .. 14 ,.,:· ~gure.: 2 8"es 44 In. FJg~~e . S are. l~nde~nt 

sou~s at 2100~0 emitting~ a wav~l~ngth.~nge ~ntr~ at.1.2 Wn~ ·Thes~itace: of the: 
• 

. . . . . .. . . • . 

. . carrler roll 37 acts as a· reftector. -
The 1-R lamps are preferab~y located ata distance of 30 - 40 mrn from the 

surface ~f the ffnar being bonded. Coolfng air may be supplied to the tamps to prOlono 



lamp. Ofe and pravfde rapid coaDno down and shauld have an exit air preasura In the range 

iaro to 7D mm water gluge., 
. Zaro pressure I·R un1la or •claaed faOlt banding unila which draw fft ilr ~ the 

. . . . . 

operating fact are an altirriatlva whtcb are Judgad to be equally effective or more 

s · ~rilct~• •· the· I·R u~111 ooolid by err tOrcecl. (tom wlthlri · th• un'ts ilild ~mo··· . 
· onto .the sheet. . · . . . . . . . . . : · . . . . . . . . ·. · · : . 

After leaving the carrier .. roU !7 adhesti8 ls appllad to exposed medlUm ·23 aDd a 
~ner . 24 1s appRed to the single fica~ double fluta: ~uuctura bY rolt 42. . The liner 24 -1s · 

brought to tl\e ~II 42 over a eonventlanal ltTIY Of ·rollers Including ,.wrap feed rollers 
. . . . . . . 

10 41. 

· ,.. adhesive bo~ Ii formed by use _of the racna,at heaters~• deaaibed aba_ve· 
In tha case of 1he second Rn.era a reflector plate 45 Is used to reflect· radiation . . . 

back on tO the corrugated bod Preferably an alt cushlon.11 created aver the sul'faca of . . . . . . . 
~· raftectOr plate 45 ta protect the r~e cciatlng from· abruton. by 1ha eorrugated 

15 board. 

· · "" ... ~~so to 100 mitre& per_ mlriuta bonding Imes of.less lftan a saeondcan 

be achieved.comp~ to_ conve11t10nat bondfno 11mes of up to 4 saconda at.the double 

backer station. 
. . 

· By the use of this tJWenttan Ute Uner r_nedlum. band& do nQt exhlbit "Pressure 

2:0.iines". ar _'V(uh boili'dfng~_and bo~.slde~:·_~f th• *.uble.waH board·•re·sut~le for ·. 
· printing. 

Thekeyprocns ~tag~ flt8~. 
1. Ab~anci of the ._ ~ platen unit Which occupies extensive floor · 

spice on the Conv~ntiOnil one'! •. 
. . 

25 2. · M.nce of the •bridge• between slngle facer ind double backer which 

r~uires traniier bilts . ms facllltles to assist feedf ng to. the dOl.tbte 
backer. ~th advantages 1 ind- 2 allow a much smaUer floor area ta ~ ~ 

used. 
3.. Reduced losses al a convanttonal machine stoppage res·u1ts in board 

rani~tnln~- fri···.th~. St~~- pla~~n- ~ea ·~nd 0veih~ati'1Q. to. i6~~-. ~equlr~d . ·. . ·· . 
..... .. . ·. . : . . .. . . . 

quality;; 
I -

·4. . · Reduced ad~eslve usage compared to coriventlonat double backers •. 

··· .. 
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7 THIS SHEET HAS BEEN 
REPLACED 

1 .' . A melhad of formtng eonugatad· paperboard In. whroh at· least one llner Is eppUed 

to a conugatid medium U8lllG low machanrcal pressure and bonded by using an adhesive 

··maiirbll· Ytlhlch is . re~· effective by th• expoa"'nt ·to rd4mt energy •. significant 
. . . ponrOn of. Which ... of .a -gth • Whtch-wattr:p·r·arid the adhe•• Ii~.· a ~w . . . .. 

absorptto1rct;.aiftctent to Improve tlie spaad of bOnd developmam between.~'• medfum ~ 
the. Uner. 

. . 

2~ ·A methOd as clalmed In Cfltni 1 In which the ~t enesgy source Is ·an Infra-red 
SOUfee allg~ed. ·utaily .Of iftl corrugdng Of carder tOUa and· parallel to th~ paperboard. 

. . . 

a. . . A~ Gf forming a c0rrugalld paperbOard In whlCh the pape~ard mediums 

are prehaateet and Soften~ by e.-.r. .ta radiant anecvy I slgnmcant portion Of Which Is 

of a wavelength·. for whfeh water, paper and· the·. adhesive have a low absori:>tfon 00• . . . 
efficient. 

4.. · A method as Cfahned Ill Clalrn 1 rn which the radratlan source ts a thermal souree 
.~ngll'IQ ftc>m 1100°0 to 230.JrQ emitting• dominant wavelength of~ean a.1and1.0 .. . . . .. . .. . • 

. . . . 
·. . . 

5·. . A method. of formfng a carrug~ papatboald having two mediums. bonded tlgether 

· ~t tbelr flu• tip and at ltaSt ~ oner bOnded to 1he external face of at leasi one of safd · 
mediums tn which a iadlant_ heat. lource eintttlng a· dominant wavelength of between 2.1 • 

· and 1.0 mtctons Is used to promote banding of. Ute mediums ·and th~ Rn~r board with an 

· adhe~ which· has a law ab•tOn f?O"'fflclent fOr satd radtant ~ne~y. . 

I l"Wf IUIU 111111111111 WI/ .· .. 
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