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. Ths lnvention ralates to an impraved methed of bonding finer boards 1o
cornugated mediums In the manisfacture of cormugated board for box manufacture.
. convanﬂonally. in applying liners fo corrugated medium the first liner Is appiled
'8 at the s!ngla faeer to form a singls faned boardand this !s achleved by app!ylng .adhesive
10 the fiute tips vmile the medium {s contained on the cerrugating rall and then applying
the liner under pressure snd haat. The combination of haat from. the corrugatlng rofl and
pressure rolff and machanical prsssura ltsell forms the first liner to medium bond.
Subsequently, the single face board Is pamd;o a double facer ar double backer where
. 10 adhesive is gpplled to fiuts tips and the board passed overa serlas of stsam heated platenis
to band tha second liner. Prassure Is also appliad by atransport belt ontop of the board
and a serles of small rollers rldlng on that belt. Travel of the double faceboard through
the double facer or doubla badker Is assieted. by sandwrch belts after the sﬁeamhested
platans. _
_15 . The size of the plant aod the Iength of the producﬁon ﬂoor Is quite. lonb in
~ conventional plant for producing eorruga:ed board. The heating platens are of extensive
" length to ansure sufﬂs!mt 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 eorrugaled 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 effect of the adhes!ve. when drying. o
. drawlng the liner out of its Unearity. These effeots meka the board unsultgble for high
 quality printing on that side. - _
it Is an ob}ec! of this Inventtun to lmprove the quamy of carmgated board and .
25 decroasa the size of the plant regquired to produce board at cammercrally accaptable
To this end the present Invention provides a method of forming corrugated .
paperboard in which at least one finer Is applted 1o the corrugated medium using low
_ meohan!eal pressure and tha adhealve bonding s achteved with the application of radiant
“80 energy ai a wavelength for whlch watar. papar and adhesfve have [ low absarpt!on G- -
~ efficlent. Proferably the wavelength is In the near infrared region of 1 0 to 2.4 mlcrons'
more preforakly, 1.0 to 1.5 microns. _
‘The selection of the wavelangm tange Is crwcal {o this Invenﬂon. Radlant heaters
have been proposed previously for curing adhesives In eorrugated board and laminates
a5 but the wava!engms used have resulted in absorption of the racuam energy near tha
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surface of the pa‘pmbbatd and the heat-input into' the adhesive layer has 'been'by
conduction through the paper. This did not radically ‘ Improve the speed of bond
dmlopmemandmemmm-dmuguonpmdbma useofeanventbnal methodsof '

naat Input. For axamp!e USA Patents 4188007 and 4569944 propose the usg'of 1-R
" § radiition In heatlna uamlgated board and adhésives but wnhout avolding use of pressure _

and slqnlﬂcant!y reducing the cuﬁng ﬂme. _Patent 4169007 dlicloses the use of -

radiation. with wavelengths within-the range 2.8 to 8.5° microhs for fiaking single face
 board but without the aloresald advaniages of this faventon, | o
Tabulated dau suppltad by IR equipment suppliers, show that tne parcanigge .
10 enargy radlated within the range. 1.0 to 1.5 microns 2nd 25 to 3.8 microns varles with
' the pesk wavelength transmisslon as follows.
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- An Infra-red absocptlon spectnnn. as sugplled by the IR lamp suppliers, for 3
typical paper shest of 185 gsm-basis walght, shows that in the 2.5 to 8.5 micron
wavelength ranga only 5% of the lncldent radiation is transmitted and 95% Is absorbed to

25 generaté hest in the papet. In the 1.0 t0 2.1 micron wavelength range 41.0% of the
Incident radiation Is vansmitied, Based on thesa figures, 18.2% of the radiant energy s
then availabla for heating and gelling the starch glue, usih'g the prefarred 1.0 to 2.1
‘micron wavelength range, whereas only 0.7% of the radlant energy s avallable for this

- . pupase in the 25 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
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wavelengths. The dominant wavelangth I8 Iversely proportional to tha source temperature.
Infra-red radiation from a thermal source ranging In temperature from 1100°C
{0 2300°C with peak wavelangths ranging between 2.1 and 1.0 microns is the preferred
~ radiation for aﬁemmw bonding fines and mediums. At these wavelennths paper, water
5 and adha:ives have a low eu-eﬂhlant of ahsorplion with' the energy absortied Increasing
with Increasing thickness of paper and aghesive flm, The radiznt thermal energy - - -
| therelare pencirates deep into the paper structura and into the adhesive film or_béa_d -
laading to rapid tenipecaure risa: of the sdhesiva and throughout the paper structure, and
' the adhesive. This results In rapld geliing of adhesiva and therefore rapld bond
10 devslopmsnt. The high enncentraﬂun of watar. In the adhesive fiim or bead In parficular
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 commarclally

. viable operating speedsio mahs pmaﬂeabte the use of small radiating aress raquired by
the constraints of the commerclel corrugator design,

- It is prefarred that the I-R radiatois e disposed axlally along the rollers and not

. 20.tangentally. Ths amountof anery ior bonding may be reduced significantly by looat!ng .
| the lamps axially and parailel 1o the sheet surface. Such an amangemant aliows the bank -
- of IR famps 1o conform to the sheat which passespastmo I-R banks, Such conformance L
: resulta in higher efﬁclancy gnd has reduced tha amount of energy used In bonding by ] |
§0%. The facility to conform to.cutved surfaces allows concentration of the IR beamand .
2§ application to areas whare spaca is & limitation.
Preferably the alr pressurs at the face of the board adjacent the radlant atergy -
soume should be as close 10-gmbient pressure as possib!e L
In another aspect of this invantion Infra-red radiation is used instead of steam
heated follers to [prepare médiums for oumxgatlun '

".30 © The. tradiionsl method of heatlnn and soften!ng the medmms to asslst in their'; -

,conformmg {0 the flute profiles of the ccrrugaﬂng rolis. and mainta!ning thal confomanca C
Is 1o heat the rolis by steam Injection info foll bodles. With the use of high intensity‘ |

' Infra-ted energy appljed to the mediums bafora they 'enter the corrugating Izbyrinth
equivalent heafing and softening of the sheets can ba oblalned. The high intensity short
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wavelength unt hes a tuning range 1.0 ©0 25 mclrans which s used to optimise the
heating and softeriing of valuabié thicknass paper sheets, .
The advantaga is a significant, # not tatal, reduction In the use of steam far .
- heat!ng eonuqaﬂna roll bodles and aveiding the need to manufacture the corrugating. rolts
B as pressura vessels. Thls avoldanm also lncreases tha rlgkmy of the roll bodies and. T
trunnicms 8o reducing roll vlbraﬁon B :
" 'The use of high Imnslty alactrical anergy does Involve !nsmllaﬂon of addltlonal
' !ransformer capaclty, cabiing and svdtchgear.
COnvemlonally staroh or- 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 edequate bond eompmb!e or supertor to that of stamh based
adhesives, :
: . The various aspacis of this Invsnﬁon s applloabln to conventional oorruqated
‘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.
| Yha Invention. will be.further explained with referance to tha drawings in which |
: 20 Flgure 1 ls a schematic vlaw of a recently, preposed eonvéntlonal single facer unlt. Figure N
- 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.
The proditet 6f this process axhtibits tha pressurs lines.
.. In Flgure 2 the medium 1 (s passed in the usuat way through the nlp of
: 30 corrugatlng rolls 10 and 11 andsubsequem!y adhesives applled to the flutes of medium 1

by the adhesive appllcator 12. The medium 1 Is heated by an IR radiator 14 of ttﬂs'

invention prior to emering the oarrugaﬁng labrynth between oarrugatmg rolts 10 and

11, : : .
A fingr board 2 Is pas_sed over the_s-wrap rolfers 13 to contact and lightly adhere

35 10 the fluted medium 1. Tha adhesive bond between the madium 1 and liner 2 Is banded by




§ .
using an I-R heater 14 of this Invention which has a face shaped to canform fo the surface
of the liner as it passes over the corrugating roll 11, The heater 14 extends axially

. parallel to the roll 11. Theslnghfacad boardShﬂlulfomtdewut the application of
qmssmmmormamaﬂonnfmmnnnlnmawomm .
.~ 8- InFigure 3 the production of uncoaventional board is Mustrated In which the two
med!ums 22 and 23 are bonded togethar and tha liner boards 21 and 24 respecltvely ara
In tum bondad to.the joined madiums as disclosed In Eumpean Patent 213857,
The twomediumszzandzs arecorrugatedoncurmgaﬂng rolls33anda4anda1
' and 382 respectively. I-f ladia:ors 44 which are, axially ananed and shapad to conform {0
10 the-surface of the corrugating ro!!ers. are disposed ad]acent corrugators 31 and 33 fo
. prehegtand saften the mediums 23 and 22 respectively prior to carrugation. As medium
23 passes over the roller 32 adhestve s appled by adhesive station 85. 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,
15 Adheslve Is appliad to the auter madlumzzatme adheslive station 38 andthe liner 21 Is
brought Into fow pressura contact with the med!ums by feadlng through a serias of fead
rolls includtna S-wrap rolls 39.
After applying the liner the mediums arid liner are thén carried by -canfer rofl

.. 37 past the radiant energy atﬂlloﬂ 44 which Iy axially albned abave the earder n_'oll 37. .

20 The I-R rediators 44 ara shaped o eonrorm 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 3'2 and 34 In Figure 3 and subsaquently

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 adhasive stattons '

it should be noted that the apparatus as shown In Figure 3 can beused to make
 conventional corruqated board by simply not uslng corrugating rollers 31 and 32.

o 30.. -1 The radfam eriergy sources 14 n FIgure 2 and 44 ln Fiqure 3 are. Irmndescent -

sources at 2100°C emitting ina wavalength range centred at 1.2 um The surface or the‘
- carrler roll 37 acis 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 to the lamps to prolong




lamp fifa and provide rapid coaling down and shouid have an exit alr pressura In the range
zar0 10 70 mm water gauge. :

' Zaro pressure I-R units or "closed face® bonding units wmch draw In alc at the
_operating face ara an aitemativa whlch are judged to be equally atfectiva or more
8 etfecllve than the IR units oooled by alr foroed from wlthln the units mmscuargmg"~

" onto the sheet.

- After leaving the carrlar roll 87 adheslva is applied loexposad medium 23 and a
liner 24 is applied to the singla facad double flute” structure by rolt 42. The finer 24 -is |
brought to the rofl 42 over 4 oonvenﬂnnal anay of rollers including 8-wrap feed rollars

10 41, : .-
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 to eormnﬂona! bondmc times of up 10 4 saconds 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 -
" prititing. :

Thaksypmcess advantages are: :
1. Absanca of the steam heated platon unit Whlch oeeuples axtansive floor
_ spaoe ontha eonvenﬁonal fine. .
28 2. - Absencs 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. Redyced fosses as @ eqnvenﬁenal meching stcppaga results in board

U 30 .. Lo '_h_ramainlng n the steam platen area and overheating to lose required

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




7 THIS SHEET HAS BEEN
REPLACED

1. Amethod of forming corrugated paperboard In which at least one liner is applied
mammgmdmadlummmwmd\anlcalprmumandbmdedbyushganadhesm

- "mmrlal which 1s rendared effective by the exposure 1o radiant energy a- significant

porﬂon of Mﬂch lsofa wavelanqth for whichi water paper ‘and theadhestve have & low -

o absotptton co-afficient o mprove the speed of band developmem between the medium and
the liner. .

2. Ameﬂlodasc!aimedlncuhn'l in which the radiant energy source Is an Intra- d
source aligned ax!ally of the eomyaﬁng ot wdar rolls and parallef to the paperboard

3. Amothod of fomtlng a corrugated paparbo'ard In which the paperboard mediums

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
fanging fmm 1100‘@ fo asup-c amlmng a dnmiuant wavelength o! batwean 2.1 aud 1.0

" microns,

8. Amethad of fomﬂng a corrugated papemoard having fwo mediums bonded fogeather
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 between 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.
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