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Thi s- I nvention reI ates to an inproved nmethod of bonding liner boards to
corrugated neding In the manufacture of corrugated board for box -
manuf ature. Conventionally, in appl ying- lihers to corrugated medi umthe
first liner I's applied 5 at the single facer to forma srngle faced board
and this is achieved by applyi pa ,3,: it I8 el MAIRAGE t he

mediumi s contalndonthe corruga 3 i thellner
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pr oduci ng cor, at ed bo rd, The ‘heati‘ng BI atens are o extensrv eng to.
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lines". whi ch 1 baw @emsndtim (Rressyra s alppappiert by atmasporicbelt ontap of the bodrd
single facer and aserles of small rollers riding on that bell. Travel of the double faceboard through
the double facer or doubla backer Is assieted. by sandwrch belts after the steamheated
platans.
_15 . The size of the plant aod the Iength of the production tloor Is quite lonb n
~ conventional plant for producing eorrugated board. The heating platens are of extensive
" length to ansure sufﬂctmt curing of the adheslve bend ais the board passes aver the
platens at speeds of up 10 300 to 400 metres per minuts.
- Another characterlsic of conventional eorrugated board Is that of 'pressure
20 lines" which veeit from tha pressure appiled by the pressure foll at the single facer, :
“This is’ compounded by "washboarding" which Is the etrect of the adnestve. when dryrng. o
| drawing the lirier out of its Enearity. These efteots maka the board unsultsble for high
quality pﬂnting on that side. : :
it Is an ob}ect of this tnventtun to improve the quallty of carmgated board and )
- 25 decrease the size of the plant regquired to produce board at cammercrally accaptable
§peads, :

To thls end the present Invention provides a method of tormtng corrugated .
paperboard in which at least one finer Is applred 1o the corrugated medium using low
meohan!eal pressure and the adhealve bonding s achisved with the application of radiant

30 eniergy ata wavelength for whlch watar. papar and adhesiva have g low absarptron co- | -
. .-, cfficlent. Prefarably the wavelength is In the near infrared region of 1 Qto2d mlcrons'
o " more prefarably, 1.0 t0 .15 microns.

‘The selection of the wavetangm tange Is crltlcal {o this Inventlon. Radlant heaters
have been proposed prevtously for curing adhesrves In eorrugated board and laminates
35 but the wava!engths used have resulted in absarption of the ramant energy near the



Thi s 'I' s conpounded by washboardi ng" which Is the effect of the adhesive,
when drying. drawing the liner out of Its linerity. These effects make the
‘board. unsuitable for high *, quality2printing on that side. It is an
object of this invention to |rrprove the quality of corrugated board and 2.5

decrease th f 1 'RdUsa Sl Wr y
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corrugat ed oenduationrthroughviiiac papar. Thiss didonet radicaily | imprpys ithe speedraf boud
corrugat ed is-.
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Wﬁter plapernaaawuadﬂ%sl axample UBA-Pdtenis #182007: and 45830844 ipropatenthe Beaid:Ro! v
the wave .near. I'nfrar EpH- O to. mcr .0ns _nore
bi of 61 el Ji Tadigtan, I\ neaicsopnaatechesnd b eihe Bt Wb oy s, of Brgatip,
critical to gnd i hmuﬁmy mucﬁﬁdtharuudaeaﬁm&.s Patent bﬁmow giEcasak heiseust v -
for curing adheswes i n caorrugat ed board a%lam n 3, 5.but the

 wavel engt hs Tadiation with wawelengtis withintha, range fahlﬂwﬂgrﬁﬁﬂ'ﬁlt&ﬂ t he
2 surface ofbmbmgpﬁgwmmdfwhéﬂaﬁ t he adheS| ve | ayer. has .

been b
Y Tabulated dau suppltad by IR equipment suppliers, show that tne percanigge
1 o enargy radlated within the range 1.0 to 1.5 microns 2nd 25 to 3.8 microns varles with
the paak wavelength transm!sslou as follows.

Pegk Somca - % EneigyIn1.0- 15 % Eneigy in 2.5 10 85
wavelength  Tomperatura micron wavelength milcron cange i
| | ¢ | | -
15 3.04 875 .0 176
284 = @&18 2.2 23.8
235 e84 4.0 | 24.5
1.75 1870 136 21.5
1,50 1660 ../ - - 184 - . . 182
201335 . goes . . .238 . 146
. 1.05 2480 28.9 8.2 -

- An Infra-red absocptlon spectnnn. as sugplled by the IR lamp suppliers, for a':
typical paper shest of 185 gem-basls waight, shows that in the 2.5 to 8.5 micron
wavelength range anly 5% of tha Incldant radiation i transmitted and 95% ls absorbed t

25 generaté hest in the papér. In the 1.0 to 2.1 micron wavelength range 41.0% of the
Incident. radiation Is wansmittad, Based on thesa figures, 18.2% of the radiant energy is
then available for heat_ing and gelling tha starch glue, usih'g the prefarred 1.0 to 21 »
icron wavelength range, whereas only 0.7% of the radiant enargy is avallable for this .

- . pupase in the 2.5 o 35 mlcron range wmh fs the, renge recommended In US Patenf"
-'304169007 Lo -
. Qur use of R ls fo atfacﬁveiy uﬂltse the transmlﬂed exemem. . .
tis afeaturs of thermal radlation as desoribed by the laws of Stefan- Boitzmann
and Wian that the radiant emittance of the source of thermial energy Is pmpoxﬂonal fo the
fourth power of the source temperature and that the energy Is emitted over 2 range of



conduction through he paper. This did not radically Inprove the speed of
bond devel oprrent and there was little advantage conpared to the use of
conventional nethods of heat |nput. For eﬁanpl e USA Patents 4169007 and
458944 propose the f IR.5 radiation in heating corrugated board anddh

but without wivdieligths, The dominaniwavelangih'd vargoly fpropartiongd tocthe comres témperature.ng

time. Patent 4169 7 d| scl ses the se of radiati,on,w.th Ve hi n
the range 2,6 to M‘L e“%!t!%'%é V’%@F&Pﬁ'ﬂgigw

af presai d adypgg reing Babneen 2oXaritd .0 RicRRL 1§ thedhroidired -
eqw prrent suppl | ers sh that t e percent aﬁe 10, energy radiated within the

range 4.0 t ofadiationf Q!‘rmb@ ding: ipes and Nethess wavalangthn. papa water
| engt hgt L
Eterdy OnS: TR g 7 ch e B sooprton Ui ey sheated Inciedling

m cron wavel witht increasingi thicknesscofopapss and. aibesive fim, ciw radignt’ thermal engrgy - -

ég _45. 2. 64 | therefare &%\mtes daep into thg p%p%stgm?re] and lnto the %ﬁg%g\?l i or beed -
13.6 . laading to rapld térigerdiGre risq of the 26ite8iva and theoughout ﬂxelpagbr structurs. and
-%263 20 ;1 23the adn%vebQﬁﬁs results In raplid gelgnq ¥ adhesive and therefore rapih ct::u-«:l

10 devsiopmsnt. The high enncentraﬂun of watar In the adhesive fim or bead In partieniar
contributes to a high en_ergy absorption and temperature rise in the glue. Totally
transmitted radlation is reflacted back through the psper layers and the adhesive film or
beads by the metal surface against +which the paper rests or by refiactor p!ates s!tuated
opposite the source of radiant ehergy. ~
15 At 1100°C to 2300°C tamperatura range, the radiant emlttance of the saurce is
sufficlently high to effectively bond the pruduct componsnts at requirad commarctally
_ viahle operating speedsto mahs pmeﬂcab!e the use of small radiating aress raquired by
the constraints of the commerclel corrunator design,
- 1t Is prefared that the I-R radlators ars disposed axlally along the rollers and not
-20.tangentially. The amount of anery ior bonding may be reduced s!gnlﬂcanﬂy by looattng .
the lamps axially and parailel 1o the sheet surface. Such an amangemant aliows the bank -
~ ofI-R famps 1o conform to the sheat which passespastmo I-R banks, Such conformanca L
resutta in higher efﬁclancy gnd has reduced tha amount of energy used In bonding by ] |
§0%. The facility to conform to.cutved surfaces aliows concsntration of the IR beamand .
2§ application to areas whare spaca is & limitation.
Preferably the alr pressurs at the face of the board adjacent the radtant atergy -
soume should be as close 10-gmbient pressure as possib!e L
In another aspect of this invantion Infra-red radiation ts used instead of steam
heated follers to [prepare médiums for oumxgatlun '

Tel ".30 T The. trad‘:ttonal msthod of heatlnn and soﬂen!ng the medmms to ass!st in thatr; i
I ' ,conformmg {o the fiute profiles of the ccrrugaﬂng rolfs. and maintaining thal confomanca C
* 7 -7 s o heat the rolis by steam Injection info rofl bodles. With the use of high intensy

Infra-ted .energy applted to the mediums befora they ‘entar the corrugating [abyrinth
equivalent heating and softening of the sheets canba oblained. The high intensity short



An iinfra-red absorption specinumsuppliers, for a typical paper sheet of

185 gsm basi s weight, shws that in the 2.5 to 3.5 mcron wavel ength range
onl y-. 5% of the i nci dent radation is trangmtted and 95%.is absorbed to
generate heat in the paper. In the 1. 0 to 2.1 mcron wavel ength range 41.0%

of the 1 aci UBNIengiF Sh ey biin/ ARG 10 25 ea??aﬁ“%"nﬁ‘e“ﬁ I dbtifisa tis 20
gl ue, usi nghwﬁqﬂndmw dvmmdmasmu | ength range, whereas only
o imoe oo T pRRBHEN 17 el € Al aR el ]R iy 100
use of. IR ihoating ebfragating ediibodies iand vekiag thenesdite manufacture the carugatingorols
Coa o a6 BrefBlea . i Boiieh i Tobosof b B o g Pl oced ™ .
proporti onaimnnhﬁdﬂegffm R Wibratén, t he' source tenperature -and that the '
ool norh T |+ us dth of plobaesty. aleciioa BHamg A3 Bvotu aseaRlbt of prawonal
r adi at.I on f(rmwmsmwaﬁ@gmﬂp tenperature from 1100][ err] C
COnvemlonally staroh o starch- based water solubla adheslves hava beenwad for
10 bonding corrugated boards, Starch adhes!vas wa quite amptab!e for use with the present
. Invention and curtng times are greaily decreasad. Hawever. po!ymaﬂc adnesives are also
sultable and provide an adequate bond eompmb!e or supertor to that of stamh based
adhesives. :
: The various aspeots of this Invsnﬁon is applloabln to conventional corruqated
‘18§ board manufacture but s also appﬁuble 1 the preduction of unconvantional board having
two Intermediate comugated mediums bonded at thelr fiute” ﬂps This typa of board and
mathods of manufaotum are descﬂbed in" European Patent Speoiﬂcetlous 213957,
279608 and Appllaatlons 88311884.8 and 88803981.4. -
'_ Tha Invention. will be.further explained wlth refarence to the drawings in whleh .
: 20 Flgure 1 ls a schematic vlaw of a recently, preposed eonvéntlonal single facer unlt. Figure '

- 2iBa schemaﬂc view of the slng!e faeer unit mordlng to this !nventlon and Figure 3
llustrates schematically the formation of an unconventonal double wall board having two -
oorrugated mediums bonded at thelr fiute tips without an ‘Tntermediate liner, '

e in the eonvanﬂonal single facer of Figure 1 & medium 1 is conugated between the .

25 corrugating rolls 4 and 5. Adt_leslve Is applied fo the flutes of medium 1 at adhesive .
applicator statfion 6 and a liner bbard 2 ig then passed around praésure roller 7 to press
the !iner 2 onlo the fisted medium 1 1o form the single faced board 3. o .
The proditet of this process axhiblis the préssurs lines. ' '

. ... . In Flgure 2 the medium 1 (8. passed in the usuat way through the nlp of
- 30 corrugatlng rolls. 10 anid 11 andsubsequem!y adhesives applled the fiutes of medium LR
by the adhesive applicator 12, “The medium 1 Is heated by an TR radiator 14 of thig o
invention prior to emering the oarrugaﬁng labryntit between oarrugatmg rolts 10and - ’

11, : .

A finer board 2 Is passed over the_s-wrap rolfers 13 to odntac: and lightly adhere

35 1o the fluted medium 4. Tha adhesive bond between the madium 1 and liner 2 Is bonded by



to 2300[err]C with peak wavel ength ranging between 2.1 and 1.0 mcrons is
the preferred radiation for effectively bonding |ines and nediuns. At -
t hese-wavel engt hs paper, water 5-and adhd&sives have a | ow co-efficient of
absorption with the energy absoi bed increasing with Increasing thickness of

feop 1t t hedti A LR hiter 1461 1 thiioh MM Ras €112} Bedl 5 %@M%%
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by locating ptbheétWScM thy mmdmeaaasdﬂz tespédclivalys pAG tosedrhaaton. AYadim
arrangement gy L os over tﬂe olter 22 adhestve Is appled by adhesive station 35, Mediums 22 and
23 arg then bondad togsther at thalr flute tips by passing theough the nip of synchronised
' rollers 32 and 34 ‘and the Joined mediums are then passed onio the carrler roll 37,
18 Adheslve Is appliad to the auter madlumzzatme adhesive station 38 andthe liner 21 s
brought Into low pressura contact with the med!ums by feadlng through a series of foad
rolls includtna S-wrap rolls 39.
After applying the liner the mediums arid liner are thén oarriad by -carer roll .
.. 37 past the radiant energy atﬁtlon 44 which Iy axially aligned abave. the cariar roll 37. .
20 The I-R reclators 44 are shaged to ‘conform 10 the contour-of the roll 87. - - - |
The adhesive used by adhsslve appneator 12 in thure 2or adhiesive applteatars
32and3m Figure 3 may be starch or a polymerle adhasive,’ Altemnatively a filnv of
thermoplastic film capabls. of bonding pape;board may be fed betwsen the nip of
‘conrugating rolis’ 10 and 11 in F!gure'z of 32 and 34 In Figure 3 and subsequently
25 subjected to J-B radiation to melt the fiim Into an aches!ve layer. Simitarly @ polymer
film may be fed with the liner board 2 in Flgure 2 of fner 21 in Flgure 3 and thus do
- away with thé adhesiva statlons. B : )
it should be noted that the apparatus as shown In Figure 3 can beused to make
S . conventional com:qated board by simply not uslng corrugating rollers 31 and 32. _
S L 30.- - ¢ The radiant’ eriergy sources 14 n FIgure 2 and 44 ln Fiqure Sare Irmndescent o
B ~° sources at 2100°C emitting ina wavalength range centred at 1.2 um The surface or the‘
-~ carrler roll 37 acts as a reflector, S _
The I-R lamps are preferably located at a distance of 30 - 40 mm frcm the

surface of the liner being bonded, Cooling alr may be supplied fo the lamps to prolong



of l-R lanps to onfonrin to sheet which passes past the |-R banks. Such
conformatice results in higher efficiency and has reduced the anmount of
ener-gy used In bonding by 60%. The facilify to conformto curved surfaces
al l ows concentration of the IR beam and 25 appl ication to areas where space

is alinitat ifvcari @raiPprebiute irthadange

adj acent thew'?ggl a&P‘ ener gy sourg‘ys oul d be as close to anbient pressure _
possi bl e. | reapnis Fommasalengauge. thi's | nvention | nfra red " radiation is used

I nstead of- steam 0, uﬁg@aﬁpﬁ ‘ﬁm‘,ﬂ? W dRd :
The traditional i%%@ iﬁ%ﬂ%ﬂ&; softening t I uns toogsgfst I n .
their conf orgpengingofabd ard lant gmlvhl wblchfaﬂﬂadgndrtn@!qmlyreﬁécﬂve atdmore

ol hodi o tf&ﬁw&%ﬁ&?ﬁmlﬁ il 8500 il bR Uy Wl ool 0 -

medi uns bef of r@?] %ﬁ‘%nter t he corrugat| ng | abyri nth equi vl ent heati ng and
sof t eni ng of S s can. b obtained. The high.ntenslty short.

~ wavel ength unt haAttert leavingthe-oatrer rall 83 adhesiveiis epplied dmexpRoad:medium mﬂd a
optimi se theyfAcald ity 30hh Soiktatdd dkbi e sthiblurd By SRUPRRCTHS Hsi' B4 1s
brought to the rofl 42 over 4 oonvenﬂnnal anay of rollers including 8-wrap feed rollars
10 41, oo
Theadheslvabond!siomedbyusa otmeradlamheatmuasdesuibedabwa _
In the case of the second liners & raflector plate 45 Is used to reflect radlatlon
backon to the corfugated board, Preferably an alr cushlon ia croated over the surfaca of
the raflector plate 45 1o promt the reﬂactm enatlng frotn abrasion. by the eurmgated
1§ bonrd.
- At speedsof E0 to 100 metres por m!uuta bondtng times ollen than a sacond can
be achieved. compared 1o eormnﬂona! bondmc times of up to 4 seconds at the double
backer station.
By the use of thls tpVenﬂon the liner medium. bonds do not exhtbit ‘pressure
20 lines". ar "wash boardlng and both sldes of tha double wall board -are- sultable for -

prlmlng
Thaksypmcess advantages are:
1. Absenca of the steam heated platsn unit Whlch oeeuples extansive fioor ~
_ space on tha eonvenﬁonal fine. .
25 2. - Absence of the "bridge* between slngle facer and dcuble backer whlch
. requiras transfer beltg and faclifes to assist feeding to the douh!e
badter..B_oth advamages 1 and 2 aliow a njmch smaller floor area fo be .
- used
. 3.  Reduced josses a5 @ eqnvenﬁenal machlne stcppaga results in board
o 30 "-."Wramainlng n the steam platen area and overheating to lose required
| quality. :

4. . - Reduced adhesive usage comparedto oonvenﬁonal duub!e bad(ers.



The advantage is a significant. |If not total, reduction In the use of
steam for heating corrugating .roll bodies and avoiding the naod to

manuf act ure the corrugatl ng rolls 5 as prgssure vessels. | THGESSHRED & BEEN
al so increase the rigidity of the roll bodies and trunnions so geedagEpng rol
vibratin. Thg . s , pRer gy do ‘
Install ation . : . cabling and -swtchgear.
Conventional 'y starch or starch based water sol ubl e adhesives have been

for use w tn? ?ﬁQdM@éﬁ{ o R PR oA ik 3150 ol i B Cqvpled s ©
I(;gmgsgbl 201)?&!53: rl to t hat I"*s’ arch based 'g:ﬁng ves, The vari.o m&)ond
asggcts of. tm'i MW% t‘g &’oﬁﬁem&wwa?ém‘ﬂ%@)ar d
manuf aat ur e Wh%f%&wdamﬁwﬁrhmmm Pand thewdHesne haw'alow - -~ .

board having twe internedi ate corrugated, nedi yns bonded at their flute
tips. This tmwmmumwmmmmﬂmamwaMmm
Eur opean Pat gy i %ECI]‘IC&'[IOI’IS 213957.--279609 and Applicatons 88311884. 6
and 88803961. 4. e invention will be further expl ained with reference to
the dawings In which 20 Figure 1 is a schematic view of a recently proposed -

oo Ut a2 HmbASE i il T nfg?‘a‘“ﬁ"g‘*%@m oy bl a ekl ©

sourea aﬂgned axially of the corrugating of cardsr rolls and parailel to the paperboard

3. A mithod ot formlng a co'rrugated paperbdard In which the paparboard medlums
are preheated and softened by exposurs o radiant snergy a significant portion of which Is

- of & wavelangth for vm!ch water, paper and: tha adhesive have a fow absorpﬁon co-
aﬂlclent. '

4. Amethodas ciamed in Claim 1 In whlch the radiation source is @ thermal source
. rangmg fmm 1100‘@ fo asup-c amlmng a dnmiuant wavelength o! batwean 2.1 aud 1.0

6. Ametodof forming @ corrugated papemoard having two mediums bonded iagether
a thelt flute §p and at least onio liner bondad to the external face of at loust one of sald -
mediums In which & radlant heat sourcs emitting & domlnant wavelength of betwean 2.1 -
- and 1.0 microns is used to promate banding of the mediums and the finer board with an
=sdhesive wh!ch has a low ahsorpﬂon co-emc(ent for said radiant enargy.

My
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Il lustrates schematically the fornatlon of an unconventlonal double mall
board having two corrugat ed nedi uns bonded at their flute tips wi t hout an
nternedi-ate ‘liner. In the conventional single fear of Figure 1 a medi um 1
is corrugated beween the 25 corrugating rolls 4 and 5. Adhesive is applied
to the flutes of medium | at hesi ve applicator station 6 and a |iner
‘board 2 is then passed aroun@LE ssure roUer 7 to press the liner 2 onto
the fluted medium1 to formt singl e faced board 3. The product of t hi
process exhibits the pressure lines. In Figure 2 the medium.1:s passed in
t he usual way through the nip of 80 corrugating rolls 10 and 11 and
subsequent|y adhesives applied to the flutes of nedium 1l by the adhesive
applicator 12. The nedium 1 Is heated by an |-R radiator 14 of this .

i nvention prior to enteri.ng..the corrugating labrynth. bet.ween: corrugat’i-ng
rolls 10 and .11." A liner board 2 I's passed. over the S-wap rollers 13 to

. contact and Fightly adhere 3 5 to the fluted nedium 1. The adhesi ve bond

. between the medium 1 and liner 2 I's bonded by - - using an |-R heater 14 of
“.this invention which has a face shaped to conformto the surface of tfi
riner as-it passes over the corrugating roll 11. The heater 14 extends
axially -




paral-l-el to the roll 11. The single faced board 3 is thus fornmed without
t he %ppllcatlon of excess pressure or the creation of pressure lines in the
s1ng|e f,aced board. 5 In Figure 3 the production of uneonventional board
is illustrated in which the two nediuns 22 and 23 are bonded t oget her "and
the liner boards 21 and 24 respeotively are In tum banded to the joined
medi uns as di scl osed in European Patent 213957. The two nedi uns 22 and 23
are corrugated on corrugating roIIsQﬁeéand 34 nd 31 and 32 respectively.
|-R.radiators 44 which are axially i«4ned and shaped to conformto 10 the
sufface of the corrugating rolers, are disposed adjacent corrugators 31 and °
33 'to preheat and soften the nediunms 23 and 22 respectively prior to '
corrugation.: As nedium 23-passes over the roller 82 adhesive is applied by
adhesive station 35. Medi uns. 22 -and 23 -are then bonded together at their °
f1'uté tips by passing thugh the nip of " -synchroni sed rollers 32 and 34 and
the joi ned medi uns are then passed onto the carrier roll 37. 15 Adhesrve is
applied the outer medi um-22 at the ‘adhesive station 38 and the tiner 21°is "
brought Into | ow pressure coptact with the -medi uns by feeding through a
series of feed rols Includiﬁﬁ S-wap rolls 39. After applying the liner
the mediuns ad liner are thip carried by carrier roll 37 past the radiant
energy station 44 which is akially aligned above. the carrier roll 37. 20
The I-R'radlator 44 are shappd to conformto the contour of the roll 37.
The adhesi ve used by adhesi vg -applicator {2 in Figure 2 or adhesive
applicators N




32 .and 38 in Fgure 3 may be starch or a polyneric adhesive. Alternatively
a firnrof “thefmopl astic filmcapable. of bondi ng paperboard nay be fed

bet ween the nip of corrugating rolls 10 and 11 In Figure 2 or 32 end 34 In
Figure 3 and subsequently 25 subjected to |-R fadation to melt the film
into an adhesive layer. Simlarly ﬁSZE%yner filmmy be fed wth the
linerboar 2 n Figure 2 or liner 21 i ure 3 and thus ob away with the
adhsive stations. It should be noted that the apparatus as shown In Figure
3 can be used to make Conventional corrugated boad by sinply not uslng
corrugating rollers 31 and 32. The radiant energy sources 14 in Figure 2~
and 44 in Figure 3 are incandescent sources at 2100[err]C enitting In a
wavel engt-h range .centred at 12 [err] The surface of the carkier roll 37 -
acts. as g refctor. The I'-R | anps garg preferabky located at a distance .of " 30

=440 -mm from t he sur.face of t'he Ifi nEr -hei ng bonded. Cooling.air nmay be
~suppiled to the lanps .to prolopg}¥ jlamp fife and provide rapi d cool i.ng.
down and shoul d have .an exit alr fprpssure in the range. zero to 70 mm water

gauge. Zero pressure |-R.units @0 | osed face" bondr ng units vvhr ch draw in a
air at the

”
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operafing face are an alternative which are Judged to be equally effective
or' nore S effective than the |*R units cooled by air forced. from wthin
the units and discharging onto the sheet. After leaving the carrier roll 37
adhesive is applied to exposed nmedium 23 and a liner 24 is applied to the
single faced double flute structure by oll 42. The liner 24 Is brought to
the roll 42 over a conventional -array of rollers inclqgiggyeciW |
rollers 10 41. The adhesive bond is formed by use of jthe radla
‘as described above. In the case of the second |inersts & :
I's usd to reflect radlati on backAB8TRAETcorrugat ed board. Preferab
air cushion is created over the’surf of the reflector plate 46 to

protect the reflective cOANBFAGTIRING LORMUGATERBOARRgat ed 15 boar d. At
speads of 80 to 100 metres per mnute bonding tinmes of |less than a second

can be achi eved conpared to conventlonal bondlng tinmes of up to 4 seconds
.at the doubl e back rét‘ﬂ??% I’Q‘A@" §ea"cﬂ‘ Prep TQ%JQﬁtQQfﬁUQHE‘qq(E’g" medi um

bonds do not exhi bAAdhesikeshe diugps - "P)%"aﬁéﬁﬁgorﬁ%ﬁ
sides of th doubl eSKROPING F‘a#&fﬁe umsa pers; gpd torpia s
advant ages are: from at ermal source ranging from 10 C and 0 Can

emitting a dominant wavelength in the range of 2.1 to 1.0
microns. The speed of adhesive bond development is increased.
Polymeric adhesives may be used as alternatives to conventional
starch based adhesives.

heet Has Been Re; laced
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fl ogr space on the conventional |ine. 25 2. Absence of the
"br#dge" between single |lacer and doubl e backer which requires transfer
belts and facilities to assist feeding to the doubl e backer. Both
advantages 1 and 2 allow a nuch snmaller floor area to be used. 3.
Reduced | osses as a conventional machine sioppe result in board 30
remai ning in the steam platen area and overheating to | ose requed quality.
4 . Reduced adhesi ve usage conpared to conventional doubl e backers. 1.
A nmethod of form ng corrugated ABSFRAGT d structures in which adhesive is
applied to one paperboard |ayer (1,22,23). and anot her paperboard | ayer (2;.
21, 22,24) is brought i ntMANUISACTURINGtCORRWGATED BOMRDNfra-red heat is
applied to the layers to cure the adhesive bond characterised in that the
adhesi ve used is rendered effective by the application of |ow nechani cal
pressure and expof&@rEugatad: pepathoards are arepgiedefqrigonmgatingi ﬁgdfrom
1100[ err] C to 230@dhesivechonding af gpadiams aadeliaggsnishpfomates Byand 1.0
mcrons to exposing the mediums liners and adhesives to radiant energy
from a thermal source ranging from 1100°C and 2300°C and
emitting a dominant wavelength in the range of 2.1 to 1.0
microns. The speed of adhesive bond development is increased.

Polymeric adhesives may be used as alternatives to conventional
starch based adhesives.

1. } ""Absence of the stream heated pl aten unit whi ch occupi es extensive

Figure 2
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i nprove the speed of bond devel crprrent between the layers (1, 2;22,23;21, 22;
23,24). 2. A nethod as cl ai méd |n claiml wherein at Ieast one of the
| ayers is a corrugated paper 3) and the other layer is a
paperboard |iner (2;21,24) or ed paper board medi um 3.
A net hod a%lﬁ’n imed in claim mﬂmﬂgmﬂm m/m ch the radi ant energy
source (1 ? Is an infra-re jsourice ral isgne axially of corrugating
(10, 11 31 32 33,34) or carrier (37) rolls and parallel to the paperboard
| ayers é 1, f 23 I35«2rn&tﬁmd?€f)f<>rn‘ﬂng corru ﬁeﬁﬁéz f&ﬁﬁdﬁé"m@tﬁﬁ@ﬁb?ﬁt&ﬁjaﬁﬂes@e sl applied’ B, 34)
conposed of at |eas and a S um
(1:22,23) whi ch°ampsf*?§fdﬂ%ﬁ@@%%a Faidanpus endboat BVer R et h i gounfod by
a net hod as def presslré nortdchmith 2 and inflaaedhéat Brappliddatd the2layers to cure the adhesive

bond characterised in that the adhesive used is rendered effective by the application of

low mechanical pressure and exposure to a thermal radiation source (14;44) ranging from
1100°C to 2300°C emitting a dominant wavelength between 2.1 and 1.0 microns to
improve the speed of bond development between the layers (1,2;22,23;21,22;23,24).

2. A method as claimed in claim 1 wherein at least one of the layers is a corrugated
paperboard medium (1;22,23) and the other layer is a paperboard liner (2;21,24) or
another corrugated paperboard medium.

3. A method as claimed in claim 1 or claim 2 in which the radiant energy source (14;44) is an
infra-red source aligned axially of corrugating (10,11;31,32,33,34) or carrier (37) rolls and
parallel to the paperboard layers (1,2;21,22,23,24).

4, A corrugated paperboard (1,2;21,22,23,24) composed of at least one liner (2;21,24) and
at least one corrugated medium (1;22,23) which exhibits reduced pressure lines and
washboarding, formed by a method as defined in claim 2 or claim 3 and claim 2.
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