WD 2009/ 157785PCT/ N22009/ 000121 | MPROVEMENTS | N CORRUGATI NG ROLLERS
TECHNI CAL FI ELD The present invention relates to inprovenents in

cor rugat iwg 260hkees. The invention has particul ar appl i eat/Namobo00121
corrugating of cardboard or paperboard. 5 BACKGROUND ART Single faced
corrugat ed paper board is very well known and is used extensively in

| ndustry,  CRRRFLENTS IRFCERRUBAINGTROIIERS used as protective paddi ng
g. 'S

and wrappin al so used as a basic conponent in the production of
many structural objects such as boxes, panels, pallets etc. 10 Sheets of
singl e facefkgmidaudadigd paper board can be bonded together to form

mul til ayer Corrugated paper boards of various thickness and strength. One
reason for the wi de use of such paper board is its relatively |ight weight,
rigidity arTthespreesrgtifvention Siatgs ¢o frerevkroents inyacreedatinp eellesdar e inventiele by
bonding a fluted sheet, typically of Kraft paper, onto a |liner sheet. The

| i ner sheethaspagiosiar application ip qorrygetinggi sArdROBILAYPIRPERANEr naterial s may be
used. In a typical conventional machine for producing single faced fluted
paper board, the fluted sheet is forned by passing paper that is unwound

froma papdAGKEBRUNBART i+ of corrugating rol | ers. The two rollers are
arranged such that there is an inter-neshing of the teeth at the :

20peri phery,.of each r Fe [,S,f Q%,Mﬁ ' e
rollers m?éd'??'? _Earcc?gscoﬂﬁég%gﬁé Sri ﬁ?%}gfi? B?rgs‘ﬁ% tht gﬁ'%%%gseéaﬁ%t??ﬂ;eg%@t h of
the rollersg,q & O{e?ﬁéﬁizﬁi €inf gb’él{%%n?h%éreoﬁsfs' Rded RO YIRettR BaAdINGdrdNT
rollers, it 1s He I n tontact h the teeth on the periphery of one of

the corrugqfrigibng. Ok iL4iSo ustH ¥s bRsicaRFipRAeIR lthe Prddactidrecfrages strdaurihe
paper reel is holding the sheet of paper in place on this roller.

objects such as boxes, panels, pallets etc.
10  Sheets of single faced corrugated paper board can be bonded together.tc form
muitilayer corrugated paper boards of various thickness and strength. One reason

for the wide use of such paper board is its relatively light weight, rigidity and strength. .

Single faced corrugated paper board is made by bonding a fluted sheet, typically of

Kraft paper, onto a liner sheet. The liner sheet is also typically Kraft paper aithough '

15  other materials may be used.

in a typical conventional machine for producing single faced fluted paper board, the
fluted sheet is formed by passing paper that is unwound from a paper reel to a pair

of corrugating rollers.

The two rollers are aranged such that there is an inter-meshing of the teeth at the
20  periphery of each roller. The paper is fed between the teeth of the roilers which

forces the paper into fiutes with the shape of the teeth of the rollers.

Prior to the fluted. sheet passing through the corrugating roilers, it is held in contact
with the teeth on the periphery of one of the corrugating rollers. Only the tension

applied to the paper by the paper reel is holding the sheet of paper in place on this
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Once the sheet has passed through the inter-nmeshing teeth of the
corrugating rollers, adhesive is applied to the fluted surface of the
paper, arloa0t%eEBsi s added. A pressure roller applies acirovzaessicoorzbhe |iner
to encourage the bonding of the two | ayers 5of paper. To ensure the
effectiveness of the corrugating nmechanism it is inportant to ensure the
paper remains in position as it passes over the corrugating rollers. If the
paper does f¥ef.remain in position, the paper slackens, and the corrugations
formed become inprecise and not adequately defined. 10Typically, during

of the rol 1 Bpee i chast b PRBRE Motk Ru i rRefacacKeS! D RREBR ! wacn
h [ I X i :
encure. t o e SesSh sl 16 nB d4hto Bice of e B R B RS IR, R

rollers havgeLdpd tdr shdigsuiRags the FREH Sldotadehe WaALNG S il dweniaydiav e

smal | grooves are arranged around t ength or circunference of the
rol | er. 5The§%aFé,ooves are conpl ex to machi ne when manufacturing the
corrugating rollers, adding greatly to the cost of manufacture. The area
surrounding the rollers is constructed such as to mmc a closed

envi r onmentTd ensupe theedffetivdness pf theeatreightirg rnechamismFidiis exaomahtio ensusone
prior art 20 systens, a box-like surround is placed.opposinq the rollers.
However, ddBppapertrainginsan posiomps é nagsepowiidke ¢olrigdlingheliersx ahemsaed t s
perimeter, which reduces the vacuum effect generated by the grooves. At one
end of the d98% "lrEB@HY In Pogilienuthes papesiatiansaand {ec GorvgRliRps ife™RSunt ed.

This draws air fromthe grooves about the corrugating rollers [
bécome imprecise afld Aot adequately detﬁned. ug 9 creating a

| 10 Typically, during this transition period, a pressure differential at the corrugating

surface of the rollers is created, helding the paper in place as i passes between the

corrugating rollers.

In the prior art, the vacuum systems used to ensure the paper is adequately held in

position against the corrugating rollers have limited effectiveness:

15  Existing corrugating rollers have small grooves which are arranged around the length
or circumference of the roller. These grooves are complex to machine when

manufacturing the corrugating rollers, adding greatly to the cost of manufacture.

The area surrounding the rollers is constructed such as to mimic a closed
environment to more effectively create the vacuum. For example, in some prior art
20  systems, a box-like surround is placed opposing the rollers. However, despite this,

air is able to be sucked into the box around its perimeter, which reduces the vacuum

effect generated by the grooves.

At one end of the box surround, a vacuum source such as a vacuum pump is

mounted. This draws air from the grooves about the corrugating roilers creating a
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pressure differential at the corrugating surface of the rollers. Paper or
cardboard. passing over the grooves is drawn towards the grooves, thus

hol di ng te pppet-s@r cardboard agai nst the surface of thernNdzb®@rsoiz1

Anot her problemw th existing corrugating rollers is their size and wei ght,
and the 5 subsequent inpact on the chassis of the corrugating machi ne. The
formati on of corrugated cardboard requires a considerabl e anobunt of heat to
cure the adpesswe diffsezhtiabatisbe donrdgating sefacemftimerdiiemt ed sheet. This is
necessary to reduce the tinme which is required to maintain the contact
between the fluted sheet and the liner to allow forrratlor](aof a sufficient

bond bet weeRaraied caRoarh ARTRIRG OYRS R LOVETdS cdéﬁw'ﬁéo‘g%’\?é F AAERASBr

| onger at nor nal roomte rat res ssur.es. ver, by raising the
t enper at ur e"AIPS H QarPc?rB P%%'E%rs}ge ?‘I‘f? =4 e rcoggy%e reduced. Typically
starch based adhesive is errpl oyed - which needs at |east 150 to 200 C of
heat to ini I eat
the cylin deéﬂécﬁfge\@;r E&S%I}r{gﬂm? %2)5‘* H%t cBrGRb GolidrS 3Miheilr SIP8THNR! WeidRE Gk Ghd

ed ~ paper and |iner paper nbve, raising

the tenpger %Eé‘cfdéfnt ik BacPER fe- chh¥ 9% 6ﬁdhe%aﬁ~u@éﬂdggnémr atures for the
corrugating rollers can be around 200 C To reduce the contact tine

bet ween the pressure roller and corrugating roller (which holds the fluted

sheet), hi gheploRastishest eoraiggtriecatiboard eeuiites da tonsidgmblei amotntyofsmpaédo 20up

t he bondi ng process. Therefore, although the use of heat and hi gh pressures

can shor t ercutehthet adesivequsied da bood ftieg Fimer tbdhel flbtecweheet.t Hbist IS inesessaneda and

the liner, and therefore allow hlgh t hrough-put, it does introduce a nunber

of engi neeredugeithe dime wWhich fis &3auife ﬁ%awnf?mﬂh@ﬁéa?ét peiwegpdhe Gutednzheet

machi nery and the operating costs for the Th rrugatln rollers

need to be a@ﬁdh%éﬁ?’e@ ?’5’“(/\?‘%" metioh gt B&Wq%%gﬂéfh%%%{hﬁ’aﬁséwoaﬂad H&@ssur es

to whi exposed. |lnevitabili this is a e

sel ect ?Eseq’g¥ g’ﬁﬁrﬁ?ﬁ'pgﬁtséa ﬁ'é?t'esref:%l(gs thnger at norma?};‘ogn% %n%p@:'?a%r%@ S
pressures. However, by raising the temperature during the bonding prccéss, this

time can be reduced.

Typically starch based adhesive is employed — which needs at least 150 to 200° C of

heat to initiate gelling.

15  High pressure steam is commonly used to heat the cylinders over which the fluted
paper and liner bapervmove, raising the temperature of the paper. Typical operating

temperatures for the corrugating rollers can be around 200° C.

To reduce the contact time between the pressure' roller and corrugating roller {which
holds the fluted sheet), high pressures are generaily required to signiﬁcantly speed

20  up the bonding process.

" Therefore, aithough the use of heat and high pressures can shorten the time
required to form a bond between the fluted sheet and the liner, and therefore allow
high through-put, it does introduce a number of engineering issues which

significantly increase the cost of the machinery and the operating costs for the



5Typically, corrugating rollers in the prior art are manufactured from

har dened all oy steel. It is conmmon to coat the rollers with chrone as a
further pwotze@iisvBsnmeasure. This ensures that the corrugatiNgosaiebers are
sufficiently robust to withstand their harsh working environnent.

However, such robust construction has an inpact on the overall cost of the
10corrugating machine, as alloy steel corrugating rollers are particularly
expensi ve t 89§F¥duce. This is even nore so, when one factors in the

machi ni ng required to create the grooves of the roller. The manufacture

fr om st eel 2% LI’%? a%ag%ﬁ ﬁ% dgiéjnceg'g% X(?eﬁ'gd E&%lt%&ggbo&f thF%qu;f% l’!ﬁqéa[f

Thi s nakes e corrugatin

Loconsum ngaaNgrek@ial'ta WAL Brel LxlBe.” flelRESIDARE i :§ GchEvd LIRYRH thé om t he

chassis of the corruga I'ng machi ne. assl s he overal |l corrugating

machi ne al Sgb;é@ggéoﬁgba?&m Ha@r@rgtly engl neered to bear the weight of the
rollers. This adds to the cost of manufacturing corrugating nmachi nes. 20

There is a trend towards corrugati ng nethods whi.ch do not involve

subst ants al Typeaily, Gorpyatirgurellers datheemtor afthire manatiireddbn siardgnad rtlogenment s
of belts to hold the material being corrugated in place as pressure is

appl i ed to dtémd. fiteis epinaion thiomet/ e, roliere withehrae asraciurthpl Qfmi‘éﬁimﬁﬁ‘#@
conventional corrugating rollers which incorporate the aforenmentione

di sadvant ageds ensues thairifie vasryaating rqfleissar&nswfﬁ?@'&t{v tpbushie pitbstand th%ent. on
to address the foregoing problens or at |least to provide the public wth a
usef ul choif@Esh wrk '"8 , including any patents or patent applications
cited in this specifi catl on are hereby incorporated by reference. No

admi ssi on i!-?owré%gre stub:.ﬁt ro% ¢ cgnﬁru%ﬂ&? has an impact on the overall cost of the

10  corrugating machine, as alloy steel corrugating rollers are par’cicu!ariy expensive to

produce. This is even more so, when one factors in the machining required to create

the grooves of the roller.

The manufacture from steel ailoy also adds considerably to the weight of the rollers. .
This makes assembly and maintenance of the corrugating rollers very time

15  consuming and labour intensive if the rollers need to be removed from the chassis of

the corrugating machine.

The chassis of the overall corrugating machine also needs to be sufficiently

engineered to bear the weight of the rollers. This adds to the cost of manufacturing

corrugating machines.

20 There is a trend towards corrugating methods which do not involve substantial heat
or pressuré treatment. This ié achieved using arrangements of beits to hold the
material being corrugated in place as pressure is applied to the material. However,'
such methods are implemented using conventional corrugating rollers which

incorporate the aforementioned disadvantages of cost and weight.



5 constitutes prior art The discussion of the references states what their
aut hors assert, and the applicants reserve the right to challenge the
accur acy wocdeperstissency of the cited docunents. It w | peacieesdoyiz1
understood that, although a nunber of prior art publications are referred
to herein, this reference does not constitute an adm ssion that any of

t hese docurrents formpart of the common general know edge 10in the art, in
New Zeal and !toa anrebigey cbthraressat ivetion foraddeesgcthn dareedige dreiems ohét feastm

' conpri se’ under varying jurisdictions, be attributed with either an
excl usi ve of° &rﬁV'F’ﬁé'P%eﬁ‘WE“ﬁtBérﬁsﬁﬂJ P®FSt he pur pose of this specification,
and unl ess otherw se noted, the term ' conprise' shall have an inclusive

TR0 o eBihed e B PP 4 2afR Db LALER, B kol 112,
conponent s ere ﬁérggﬁg%aﬁ Spomlpé.tfg%\‘é?gﬁéee Wo' 4drfisSiBn B8 rﬁla%"edth%%ﬂy teBferdrREM

COI'TpI’ISGd used 1n relation to one or nore steps In a

met hod oy pé&%ﬁt%?es Mﬁrté}?r BePgstssthdopthedraBRSesObtatdiewRsC SR adthorent i on
wi || becone apparent fromthe ensuing description which is given by way of

exanpl e onl ysseROard HeldpplidntsIestMYENT HEM tdechallshiga ghd acamscyaspigsdrtiadncy he
present invention there is provided a nethod of applying a vacuumto the
out er surf afehetited deooumegtst | heyilirbel ¢dlearyclralessioet theb @glthqughhe nsméps ofgdrior
a)providing a vacuumto an inner core region of the roller;

2009/ 157785PCHuURiRN09¢ 086 1=letsdite etgreig e referentsn dqeénﬂﬁhéoe%ﬂt'emt 8t he
outer corrugated surface of the roller. Accordi ngﬁto one aspect of the

present i n\Pé#’i"ﬂ'?‘%‘Pf‘ thah Ryl thess dosumants fsmrayRiithe GorBIongeneid sPeviRdghe

roller nclu es
10 e art in New Zealand or in any other country.

It is acknowledged that the term ‘comprise’ may, under varying jurisdictions, be
attributed with either an exclusive or an inclusive meaning. For the purpose of this
specification, and unless otherwise noted, the term ‘comprise’ shall have an inclusive
meaning - ie. that it will be taken to mean an inclusion of not only the listed
15 components it directly references, but also other non-specified components or
elements. This rationale will also be used when the term ‘comprised’ or 'comprising’

is used in relation to one or more steps in a method or process.

Further aspects and advantages of the present invention wili become apparent from

the ensuing description which is given by way of example only.

20  DISCLOSURE OF INVENTION

According to one aspect of the present invention there is provided a method of

applying a vacuum to the outer surface of a corrugating roller characterised by the

steps of:

a) providing a vacuum to an inner core region of the roller;



5 a corrugated contact surface about an outer face of the roller; the
roll er characterised in that the roller includes at |east one passageway

bet ween opposiongrgsdes of the roller, and t he passagewarredosnos2nf i gur ed
to allowfluid flow fromthe contact surface of the roller 10 to the

passageway through the roller. According to another aspect of the present
invention, there is provided a nethod of "corrugating a planar sheet of
material, uBling diracing the vasben fiomciha dees to the eutar goavealed swiatetof e f ace
about an outer face of the roller, ‘at | east one passageway
substantial ly f r'éf€Tone opposing side of the roller to 15the other and
wherein the passageway is configured to allow fluid flow fromthe contact

bel ng. char BTSSR0t 1708, B8 P B RIS o] B\ ke 4 DETIRRET
end of the %ﬁ&sﬁﬂgﬁé’ﬁw\’tﬁmé)rotf&i&c%ﬁéog de(s) of the roller; and b) pas_si ng a

pl anar sheet of material onto the contact surface of the roller; WD
2009/ 157785PCT/ NZ2009/ 000121 wherein the vacuum source creates a pressure

dihf fer lelrsti & corughfte) CoPRICRSlrfAedbagan\bitelfabBioningi rosert he materi al agai nst
the roller. _

the roller characterised in that

the roller includes at least one passageway between opposing sides of the rolfer,

.and

the passageway is configuréd to allow fluid flow from the contact surface of the roller

'IO to the passageway through the roller.

According to another aspect of the pre‘sent invention, there is provided a method of

corrugating a planar sheet of materiai, using a roller which includes:
s a corrugated contact surface about an outer face of the roller,

¢ at least one passageway substantially from one opposing side of the roller to

15 the other and

wherein the passageway is configured to allow fluid flow from the contact surface of

the roiler to the passageway through the roiler;
the method being characterised by the steps of :

a) connecting a vacuum source to the end of the passageway(s) at the

20 " side(s) of the roller; and

b) passing a planar sheet of material onto the contact surface of the roller;



According to a further aspect of the present invention there is provided a
conposite corrugating roller which includes: 5a corrugated outer surface;
wher ei n te 16@RFkHgat ed outer surface is effectively forpedapedmbial ity
of discs |ocated about a conmopn axis and each separated from one anot her by
a radial space; wherein the discs are adapted to collectively form at

| east one passageway passing 10t hrough the discs in a direction extending
subst ant i al ivterear Hel edcutior stece orertesongiresurs differemiial abithe coatqat swiatti ch a
vacuum can be applied; wherein the passageway is connected to the radi al
spaces so awhigbinaintsian theemptasat against etréerout er surface of the rotler.
According to a corrugating roller which includes: 15an inner core; a

d . f . _wher ei : ) .
ol ural |ty oReTingld 5 HEReE AT e PP B e BE R PEY P A e iR, and

wherein the_inner I : ler is adapted to include at |east one
passageway %b@gé{i}ig’ngﬂg@ﬁéﬂﬁ"ﬁggcore in a direction extending

substantially parallel to the rotational axis of the roller and to which a
vacuum can be appldrfithated outer surface;

wherein the corrugated outer surface is effectively formed by a p!ura[ity'of discs

located about a common axis and each separated from one another by a radial

space;

wherein the discs are adapted to collectively form at least one passageway passing
10 through the discs in a direction extending substantially parailel to the rotational axis

of the roller and to which a vacuum can be appiiedi

wherein the passageway is connected to the radial spaces so a vacuum can be

imparted to the outer surface of the roller.

Accordihg to a corrugating roller which includes: |
15 - an inner core;

- a corrugated outer surface;

wherein the corrugated outer surface has a plurality of radially extending apertures

distributed over its surface, and

wherein the inner coré of the roller is adapted to include at least one passageway
20  passing through the core in a direction extending substantially parallel to the

rotational axis of the roller and to which a vacuum can be appiied,



wherein the passageway is connected to the radially extending apertures so

a vacuum can be inparted to the outer surface of the roller. Aroller

shoul d bavaipenst’egfod to nmean any cylindrical menber wi t RCTNE2WPHHEENg si des
and a contact surface, capable of turning the contact surface. The contact

surface shoul d be understood to nean the surface of the roller which

tacts th I terial  bei | ed. The fi. ti f th t act
Sur'f ace may™AIPY HEEETIORYEY 5 CHEEDR TEIRY DTS FRTEPTSr Being
rolled. In preferr e%,aef%g%%qqﬁ’\éé oB%r%tg%}c%:? Laknvention, t he cont act

surface of YATEYPSAN tre art a corrugated surface to a
sheet of paper or cardboard. 10Reference throughout the renainder of this

speci fi cati opyPahbud By BEidFREEd i mdd@ 4l yRh&ricl iehBer &R tW@adbbagng ol | er s

for use with paper or cardboard, although persons skilled in the art wl|
appr eci at e didiR dMues@titadt BUERId, eapdnisofatiining thadostaci surfamppl | cations. A
corrugating roller should be understood to nean a roller bearing teeth
about its 15 contact surface. Passing paper or cardboard between a pair of
synchr o s étheomptest dutdare siypdd hg undeistaod taimean Hsasurfacecef hagales vt f ace
to the paper or cardboard. The passageway shoul d be un ersto?d to nmean a
passage r urfaniagtsttie GIANAT haterial| hedg 1o ?Q)uéﬁe\féﬁf‘f’:%"'ﬁt*‘?q 8l eneRrtgrt SUTa%s sons

skilled in the art wll reciate that.,, 20 the term"fluid" is not neant
to be lini f’&i"ta@’?"’r“tﬂ’[ﬁ"&%?dptg‘ﬁ(ﬁe‘i'“HrgP"eﬁgsOfr%@mﬁtenﬁéé%@% M ugh the passageway
according to the requirenents of the material being rolled, and the

envi T ONTENt ol KB 1o bSerPIMBRGTOAE otk RFBEES R giRPRD ot

of the prese i nvention, assagewa condult for air under the
influence @fnmy ks Wiha® 4 frugated surface to a sheet of paper or cardboard.
10 Reference throughout the remainder of this specification shall now be made to the
rollers as being corrugating rollers for use with paper or cardboard, although persons

skilled in the art will appreciate the present invention ha_ns other indusirial

applications.

A corrugating roller should be understood to mean a roller bearing teeth about its
15 contact surface. Passing péper or cardboard between a pair of synchmnised

opposed corrugating roflers will impart a corrugated surface to the paper or

cardboard.

The passageway should be understood to mean a passage running through the
roller through which a fluid may pass. ‘Persons skilled in the art will appreciate that:
20 the term “fluid” is not meant to be limited to liquids, and that gas may be passed
through the passageway according to the requirements of the material being rolled,

and the envirenment in which the material is being rolled.

in preferred embodiments of the present invention, the passageway is a conduit for

air under the influence of a vacuum source.



The passageway is connected to the vacuum source. In preferred enbodi nents
of the present invention, the vacuum source may be placed on or adjacent
one or bogh 28dotk@ssef the roller. This is preferred, as tpherctosamotzhe
vacuum source is to the corrugating rollers, the nore effective the vacuum
In the prior art, the vacuum 5generating nmechanismis nmounted in a boxed
area opposi ng the rollers. In sone enbodi nents of the present invention, a
vacuum sour ee passagewny Hreanagcied to dag egyHESEIEGRY "bP"efﬁﬁ'EEdr gmpedigents of sone
enbodi nents _of the E}gesent i nvention, the vgcu m_sour ce rTPunt ed thectly
to the sidel§)Present e"r‘*tﬂ”t&”%“ﬁ“ﬁ‘é’“&fs@% §§na(?{ aé*ﬂ‘ﬁ'? gre &P™Mat the

contact Surfggsepﬁ&ge roﬂ Isears @%Eagre% %Qrtﬁg%ﬂa% pltﬁ]agvg r?(s%ﬁrc%xi'sttoath a side

of the rol | ¥ cohfact surtace to e vacuum generati ng

mechani sm & %se&ﬁmé@rs tu@@ RS SHRRNGY P Yadifin? hﬁ"tﬁeq{doua?ﬂ thédadlay i nto

the roller ontact surface to neet wth a hole drilled laterally

t hrough 4t h"«%ér{él'dti% mMdcAaniamSt #Rupfedlin Hokbd Bfea dppesingties aliss. dril 1 ed hol e
bei ng 15ducted to a vacuum generating nechanism The vacuum generati ng

mechani sm may be any apparatus which generates a vacuum In preferred
enmbodi nent Snabricheniprdiments df rive ptdsent invérdiona s WanVgo LBOCIECE B1ay biei gravided une
centrifugal vacuum punp, and shall be referred to as such throughout the
remai nder dér eavh pepeageivay &f themollensl n preferred enbodi nents of the present
invention, there is a conposite roller is formed froma plurality of

simlar roI | er .or discs nounted on an axl e i sc shoul d be .under od to
have : at |RFOM& ﬁﬁ‘bﬁ‘ﬁiﬂﬁﬂsng @%QEQSEQEH’VS”W rtgﬁa‘faéﬂu'@oﬁ?ﬁﬁ? '%d??%z%é)about

an outer f g?(ﬁ)g?%%ﬁ i’er.g the disc includes a passageway from one

opposi ng si HECL&)to%
10 The passageway has an entry or exit at the contact surface of. the roller, and a
corresponding entry or exit at a side of the roller, thus connecting the contact surface

to the vacuurh generating mechanism. For example, the péssageway may be a hole

drilled radially into the roller from the contact surface to meet with a hole drilled

laterally through the roller from a side of the roller, the laterally drilled hole being

15  ducted to a vacuum generating mechanism.

The vacuum geherating_mechanism may be any apparatus which generates a
vacuum. In preferred embodiments of the present invention, the vacuum source is a

high volume centrifugal vacuum pump, and shall be referred to as such throughout

the remainder of the specification.

20 In preferred embodiments of the present invention, there is a composite roller is

formed from a piurality of similar roller or discs mounted on an axle. A disc should

be understood to have :

at least two opposing sides, and

a corrugated contact surface about an outer face of the disc where,



t he passageway is configured to allow fluid flow fromthe contact surface
of the disc to at |east one side of the disc. In preferred enbodi nents
of the presesmm/isTrgenti on a disc nay have a plurality of PETHS8EONEYsS. |t
shoul d be understood that when a plurality of discs are assenbl ed on an
axle to forma roller, there is effectively forned a conti nuous passageway

t hrough the roller. In preferred enbodi nents. of the present invention,
the discs al€ JRCbEHIeH? PARSAEVY LB IP EIRRPOYPASKE ta&*ée ?tg?rmii‘agbet ween

adj acent discs to allow fluid flow fromthe 10contact surface of the discs

to the pas S@w%g)vélaﬁ%@é Qv;a?gg E?rget@guaéd?tjﬁl aibar fEuH:ﬁomfl Wa%e%nﬂict kDSaPRaRS dQ@LWeen

adj acent di rough e use of spacers between eac

di sc. For %M%mﬁ@&aé@%s%cmy be one or nore washers, the size of
whi ch vary according to the requirenents of the material being rolled. In

t he present invention, the washers are very thin, to ensure maxi num
15cont act of grbemeapshbaiments difdee gredenh invbetidre et diso mayhieaveos migality of
rollers. 1|In sone enbodi nents of the present invention, the spacing nay be
achi eved t hpassgdewdye. use of discs with protrusions extending laterally from
a side of the disc, the protrusions contacting the side of the adjacent
roller. In these enbodinents, the protrusions extend fromthe sid &;‘ t he

|1

di sc surrouhefiawd beainderstod) that wiharha Riwaliy ot girss are Iaﬁﬁ'?i"‘igpﬁd REHPY'E
iate that t t i t f th of id f
TP G se. adpanarsilp R Shesusy Hihes SPUpHAN RsR0ha FRLaRng Mep! 10 0

which the disc is made. In preferred enbodi nents of the present invention

each di sc ii5 ARDEOXLABLAINAA0 T Pl ALLIRHIMPELEHS (hidd Sflticaddie art

wi Il appreci c may vary according to the requirenents

for f est abl isghi RghraspuRe UrR FRmBa! BhitResh @Bfaceht ABEL allovd JRidNBbw tiRen aient act
surtace.

10 contact surface of the discs to the passageway through the roilers.
The formation of the spaces between adjacent discs may be achieved through the
use of spacers between each disc. For exampie, the spacers may be one or mare
washers, the size of which vary according to the requirements of the material being
“rolled. In the present invention, the washers are very thin, to ensure maximum

15  contact of the paper or cardboard with the teeth of the corrugating roliers.

in some embodiments of the present invention, the spacing may be achieved
through the use of discs with protrusicns extending laterally from a side of the disc,

the protrusions contacting the side of the adjacent roiler.

In these embodiments, the protrusions extend from the side of the disc surrounding
20 the axle, although persons skilled in the art will appreciate that the protrusions may
extehd from other areas of the side of the disc depending cn the requirements qf the

user, and the material from which the disc is made.

In preferred embodiments of the present invention each disc is approximately 30 mm

wide, although persons skifled in the art will appreciate the width of a disc may vary

10



The applicant has found that discs of this size are relatively
straightforward to manufacture using either |asers, water jets or plasm
cutters depeeadiingsdn the type 5 of material used for tRreTMZ2009/600121
Alternatively, a single master nould is all that is required to manufacture
t he discs from noul dable materials such as plastics This nakes it easier to
allow for varying fluting profiles, as_a, master noul an pe nuf act ur ed
for each de%‘i@é'{'f‘%?%‘ﬂ"?lf@?”'?ﬁ?’%‘l‘%&’éﬁ?@ﬂ“%ﬁiﬁﬁ%@L%B?‘c’fdn sﬁc—r\eég%matenai
invention, the width of the space between 10 adjacent discs is no nore
than a few ?ﬁﬁ'ﬁ%?"@%‘.m #&ppl i cant has found that a width greater than 5
mm reduces the effectiveness of the rollers when being used for corrugating

paper or caf ?%b_Q?;FIQant had 6urkf HEM WUidksOobt IS B bHIBEMARBEIghBoRRRPIOM Ssed
as there is little or no pressure applied to the paper across the w dth of

t he space tRahgaduleNirkOsithed aise, Papseetdior blabbideuttern gependiiavary éfe, typer sons
skilled in the art will appreciate that the requirenents of other materials

bei ng r &l | ed matgrideusacior tthatdische Alerdtitivedf, & lsengdp aastdretnaeignisaal] #@érig di scs
can be greater if desired. Persons skilled in the art will also appreciate
that the coeduitgdrtatmamifagtunetbe disse fivay mpoldghleymatarigisosuey asoplasfiasy 1his
construction. For exanple, the disc may have a radi us approximating a

T- shaped préAkeset egpieh o oW T »8ning fiing, Brofdss. t%ea'l‘mf‘gtgf’réréf"ﬂ%é?aeg?ﬁ act
surface and th?%}/er?tﬁh)cal mérrber offthe T formed by the disc. The w dth of
the passag@E\Tauredh @' eant 4689 W ¢%es of adjacent discs may be | ess than
the wdth of the passageway between the sides of the discs. 25 In sone

enbodi ment g, ggeﬁ{r@ %s&&mgnisraf%g% Fﬁggngmﬁte%&font, e Qe oDt silice Gerw@sh have a

solid side, no passageway in the disc. This nay help create

a nore;@f f Lghedt JREUERo MBredthafSs fiw AiMMBlre®l Tier apificatitana’ folh® tidie
vacuum and thus a greater pressure differential i's created at the contact

surface of widiggreatdrefian 5 nini reafubes therdfzdtivaneis obfhetrbiterp méee singmsedtforon, a
vacuum punp nmay be provided for each end of the corrugating rollers. This
al | ows snatdrergatiag paperpuepsibbardbe used, whi ch saves space and cost.

The strength of the corrugated paper is compromised as there is little or no pressure |

applied to the paper across the width of the space to bond the corrugated paper with

15  theliner.

However, persons skilled in the art will appreciate that the requirements of other

materials being rolled may be such that the width of the space between adjacent‘

discs can be greater if desired.

Persons skilled in the art will aiso appreciate that-thé configuration of the disc 7may
20 vary according to their construction. For example, the disc may have a radius
approximating a T-shaped profile, with the horizontal member of the T formed the
contact surface and the vertical member of the T formed by the disc. The width of
the passageway at the contact surfaces of adjacenf discs may be less than the width

of the passageway between the sides of the discs.

25
11



In sonme enbodi nents of the present invention, the discs may al so be
fabricated with additional apertures or recesses through or on their side
faces. THYQ 248115585 educe 10t he wei ght of the overal |l ro°PCENZ2&9/00ER2] as
requiring less material for fabrication of the disc. Wen used in heated
corrugating nechani sns, the aforenentioned apertures nmay be used to pass

my accel or AeETEa PSP eeanhBenfi. B56 AR T eat rGGalel e i ner
I f . ‘ .
cui tabl & el SAETieQ, Wi n AR heuel Bl SR s DTRE ME) SR EREEEY oo

al so be corfygadimieni Yabeling Mdta {560 Aol 6N Bir B@BWANhGRNE QaBQim  Sfikthi€ t he
heating of rollers. Such techniques do not necessarily require rollers

20made fr ora dreamy piseat differadtiaels cpddtey at the Ropiaef frfaed cetieadilerent s of the
present invention, the discs are constructed fromrelatively |ightweight
materials. For exanple, the discs may be made from but not limted to,

pl asti cé mén etheapmbatimentd ofrihe praseaignegrdions 2 yheuuwm RPTEI @ be pravted. for

Manuf acturing discs fromthese materials offers significant advantages over
di scs rradeeﬁg'bﬁ‘i"é%‘?@rﬁqr%‘ﬁé‘mgs@@%ﬂs- drhihalsnenaller v8guuh eempPsde hE41SEE: t o

steel or ha%d'ﬁﬁned al I% steel, these materials are also easy to work or
nmachi ne. FVEYTRAEL LR nery for working these materials is al so

relatively inexpensive or 5 easy to source conpared to the foundry and

heavy machingfe LaaHiRRA &ind BRUEAGHEHBE, thE GRlcs MaySli&Fhe M RYRd with

additional apertures or recesses through or on their side faces. This helps reduce

10 the weight of the overall roller, as well as requiring less material for fabrication of the

disc.

When used in heated corrugating mechanisms, the aforementioned apertures may
be used to pass steam as a heat source for the corrugating mechanism. Heating the

rollers may accelerate the bonding of the adhesive between the corrugated and liner

15 layers of paper or cardboard.

The discs may be constructed from any suitable material such as hardened alioy

steel.

Paper or cardboard can also be corrugated using cold forming techniques which do
not require the heating of roilers, Such techniques do not necessarily require rollers

20  made from heavy steei or steel alloys.

In preferred embodiments of the present invention, the discs are constructed from
refatively lightweight materials. For example, the discs may be made from, but not

limited to, plastics material, aluminium, fibreglass, resin composites or wood.

12



Anot her advantage of these materials is that corrugating rollers nmade from
pl astics material, alumnium fibreglass, resin conposites or wood are

rel ati velwokeghtwes ght and easy to handl e conpared to cecEMNgaedorngomrol | ers
in the prior art. 10Being constructed fromthese nmaterials, the corrugating
rollers thensel ves may be fabricated so that they are nuch larger in

di aneter than conventional rollers nmade of harde ed alflé%%‘Fstee The use

of Ihar ger dﬁ\fﬁﬂ‘ﬁ?@?riﬁ%msﬁ dromyihespopaigeds cﬁjﬁﬁﬁuts'g& flicgpied IFGLIVRG discd

is b |, f t.h
e o et T BTSRRI PREnpr SRR REIThidl ofelf TEARpARARS BeBugr o0
primarily ’Wa?@erfed #E‘%@! ﬁ%e%%lrrllelﬁgﬁﬁlé ?re"!iécpeée?‘iﬁmk %rﬂ\% ghingéctors attached.

This al |l ows angea ty o arts suring that a whol e di sc does
not need to be.replaced |f a tooth br eaks In preferred enbodi nents

the gear semgieOeqlifedMeenihéTomhkakingChesiinaidrals iskildo tdntveR0sdpehsivaot be
seen as limting. The roller may be configured such that it can fit onto an

axl e. |18 preabgrtoedowndochimmares tof thehdoyrdes eartd iheaentmachingrijeregiused far e
provided with an aperture at their centre conplenentary to the dianmeter of
the axle. mMADUEEOGINYSTEEBBPEIFEINEIRPDO/ 000121 The axl e shoul d be understood to
nmean a rotating menber to which the roller is nounted to allow rotation of
the roller in the sanme direction as the rotation of The axl e

may bﬁ conﬁf‘Phh@f éﬁ"&fr&t?ﬂﬁ% oS Malaals ivdlhat Farruastipg |“?,J{eéshf”398%(ﬂ"? RESUR ¢t he

5 t | b
o ovi ded WP DG Tt rrea PP S Bt ABpdrd e disn bhuRegf, ™ B¢
driving megps Q%yyto%nale%mpla\,%&%%rrﬂgatg@%ﬁé%%the riofRf erably, the driving

nmeans is an e tric notor smgep ase or three phase, with
the capacity of the nmotor dependent on the size and wei ght of the

10corr Hgat BBiEg@hbtRicted oMM AESS rbrRil) AR BMUGatRG rolidrs RR@RSEVed Mugmii On,
the axl e may %e provided with a

fabricated so that they are much larger in diameter than conventional rollers made of

hardened alloy steel.

The use of larger diameter rollers may increase output of the corrugating

mechanism, which is beneficial for the owner of the machine as production is

15 increased.

Another embodiment of the present invention has the discs primarily made from thin
steel centre with removable gear sectors -attached. This aliows for interchangeability

of parts ensuring that a whoie disc does not need to be replaced if a tooth breaks.

In preferred embodiments the gear sector is made from plastics material, but this

20  should not be seen as limiting.

The roller may be configured such that it cén fit onto an axle. In preferred
embodiments of the present invention, the discs are provided with an aperture at

their centre complementary to the diameter of the axle.

13



ridge (or key) running | engthw se along the axle. The ridge may be
conplenentary to a notch provided about the central aperture of the
corrugat my2a09ki7ess. Thi s | ocks the roller in placeP@i/NA20084¢a2Y to the
axle to prevent slippage. O her nethods of 15| ocking the corrugating
rollers wll be readily apparent to persons skilled in the art. Wen the

referred enbodi nent of the present invention is in use, A vacuumis
(I? reated in -'Er}?ea’ﬁ%\éé‘aﬂgvgé?y“'f"ﬂﬁeﬁtﬂ% tQ, mFagca SPtagng (ReRel? Y"E‘CF ﬁéﬂﬂg’}f{éﬁ to

th bet d t.. di . The air i wo i nt !
e Space SRS RGN BTl e o VSR RS
resul ting %{x%ssure differential draws the sheet of paper or cardboard being

corrugated towards the contact surface of the discs formng the roller. As
the corrugating discs turn, the paper or cardboard passes between the discs

and a pressueexEEiRg be coflRGuREEFBHT Bnyelile e SIcidNe taWitbEtpos ity
corrugating roller, applies force to the paper or cardboard being forned.

| f the papewight andpdiseared of themolter naichtagiavedtal allgyosi ti on across the cont act
surface of the corrugating rollers, inconsistent corrugations can result.
5Drawi ng the paper or cardboard close to the corrugating rollers so that it
i s hel d i nThpesetmanbesryiiediwi +diving merny o MAGlitate rotationgkiBs axige Uifer al |
efficiency of the corru i The paper or cardboard does not

atlg{g [nschani sm
sl acken or 9F4Ng MeRAS MEY S & $Bal BPICEPE ISP or r ugat i ons that are formed are
nore consi stent and evenly spaced, resulting in a 10hi gher quality product.

prosont | neistEal e S, rifans € AR G okl ke R BRI B 0 b ng

rolled. Fo, &XaHdisCwith % PARSAPEIRY rAdE: SHRGFHRESoA e PEOYhdReRghtanghdi t for
steam gases or vaporized l'iquids such as disinfectants, pesticides,

her bi ciesgoradbfsd #mer.or sprays. 15The present invention offers a nunber of
advant ages over the prior art: '

in preferred embodiments of the pfesant invention, the axle m'ay be provided with a
ridge (or key) running lengthwise along the axle. The ridge may be complementary
to a notch providedllabout the central aperture of the corrugating roller. This locks
‘the roffer in place with respect to the axie to prevent slippage. Other methods of

15 locking the corrugating rollers will be readily apparent to persons skilled in the art.

When the preferred embodiment of the present invention is in use, a vacuum is
created in the passageway through a disc or discs which is translated to the space

between adjacent discs. The air is drawn into the vacuum pump from the contact

surface via the disc spaces and passageway.

20 The resulting pressure differential draws the sheet of paper or cardboard being

corrugated towards the contact surface of the discs forming the roller.

As the corrugating discs turn, the paper or cardboard passes between the discs and

a pressure member.

14



Constructing conposite rollers froma plurality of discs or single rollers
allows the creation of a pressure differential between the contact surface
of the rovbess/1ar7ds t he side of the rollers. Because of rhw/Nmaeiomity of the
vacuum source (via a passageway), a nore efficient vacuumis able to be

created. 20This increases the effectiveness.of the corrugating rollers by
position as,. i asses

ensuring the material being corrugated is held in I t

Lhr ough t he! FOPFETES MagRRicWEICH gl B AT SRR NEGAREBING FRYCE GPPURSIP TGS
ol ati vel y TR ORE Apuld R KR o, (e BhBer B eglfioodtit Bl Fenleeginosi ¢ o
rollers frogmeaioh! 'éf:r%ls%t%epfcd;lxit SsiadB! bf 18 BRuGSMACRIER! fﬁ&gwsis(tfnf _
mai nt enance of the rolling mechani sm Repl acenment "costs are reduced, as in

the event ofordigsmee cah rva to one of the discs, only a single disc needs
to be replaced. 5 Corrugating rollers may be nade with a |arger dianeter

whi ch may increase the period of tinme which the paper is on the roller,

t hus i nér ed¥awipgtthe papadoncartiberrd alcae| talthe chrongtiog doters tdoethil ihér held it he
corrugated paper. Larger dianeter rollers may result in |ess stress on the
mat eri al b@cAgor rTreRfaitesl. corvigEich gollsry Hnsterspn theit everall efidencyoplthaict i ng
the corrugating rollers allows the use of smaller electric notors, which

consunme | eSETHIRINGYIECBPISALCt i vity is i ncreased. The corrugating rollers of
t he present invention, being manufactured fromrelatively |ightweight

material s, ;are | e t I r.. di [
possi bl e i ﬁ%r?%lr%r art 835@@?%%13&“&8‘% Iéacig%n £ ﬁefg]f ga';t\éa rh%m_ah%’ r&@?& The
corrugations that are formed are more consistent and evenly spaced, resulting in a

10 higher quality product.

Persons skilled in the art will appreciate that the passageways of the present
invention may have other applications depending thé material being rolled. For
example, the passageway and spacings may provide a conduit for steam, gases or

vaporized liquids such as disinfectants, pesticides, herbicides, adhesives or sprays.
I5  The present invention offers a number of advantages over. the prior art:

o Constructing composite rollers from a plurality of discs or single rollers aflows
the creation of a pressure differential between the contact surface of the
rollers and the side of the rollers. Because of the proximity of the vacuum
so'urce (via a passageway), a more efficient vacuum is abie to bé created.

20 This increases the effectiveness of the corrugating rollers by ensuring the

material being corrugated is held in position as it passes through the roliers. |

¢ Reduces manufacturing costs of the corrugating rollers. The material from

which the roliers may be fabricated is relatively inexpensive to source and to

work.

15



15di aneter rollers, nore Product can be passed through the nmachi ne.

Mai nt enance of the corrugated rollers is nore much easily achi eved. BRI EF
DESCRI PTIDI 26d/1DRAW NGS Further aspects of the preseat/Nmwerbian wil l
becone apparent fromthe follow ng description which is given by way of
exanple only and with reference to the 20 acconpanyi ng draw ngs in which:

Figure 1 shows a schematic side elevation of a single ce machine I ch
i ncor por at es a® r &longlfudting 46@ sPawREEe FRler HRE' PorlEl Tyeo{Jgg‘cﬁfS"ng'eﬁrt Sent

i nvention; WO 2009/ 157785PCT/ NZ2009/ 000121 .Fi 2sh ' f
g hﬁ present di nvemq?ﬁ‘?f“eé'ﬁ%ﬁj" e’ﬁ”ﬁ?ﬁ?&?ﬁwé %ﬁa@%ﬂ?ﬁ%epﬁ%%%’ﬁ ;cE{ |\gljvu?e
shows a side vi r. | Lan. ~Fi : '
view of the pr esgérlﬁgt %Fﬁé%ta?5ﬁ§%;%\6év&ﬁ\réggghg%Pg:“%;éi?%ﬁﬁggﬁuésggﬁggrﬁﬁ: \e/(ras;
Figure 5shows a gﬁ{;lﬁ%‘?s%tde\é@s\’d S¥Hfiacgqcorrugating roller in accordance with

one enbodi nent o he present invention, and .
5 s Corrugating roflers may be made with a larger diameter which may increase

the period of time which the .paper is on the rofler, thus increasing. the

bonding time available for'borlding,the iner to the corrugated paper.

e Larger diameter rollers "may result in less stress on the material being

corrugated.

10 » Using lightweight materials for constructing the corrugating rollers allows the

use of smaller electric motors, which consume less energy.

e Productivity is increased. The corrugating rollers of the present invention,
‘being manufactured from refatively lightWeight materials, are able to be of a

larger diameter than is possible in prior art systems. Because of the larger

15 diameter rollers, more product can be passed through the machine.

e Maintenance of the corrugated roilers is more much easily achieved.

BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the pre'sént invention will become apparent from the following

description which is given by way of example only and with reference to the

20  accompanying drawings in which:

Figure 1 shows a schematic side elevation of a single face machine which

incorporates a roller in accordance with one possible use of the

present invention,;

16



Fi gure 6shows an end view of a disk within the corrugating roller shown in
Figure 5, and 10 . Figure 7shows a gear sector which forns part of the disk
shown. i n Wogoumas885s BEST MODES FOR CARRYI NG OQUT THE | NVERTIrOM200vgone 1
illustrates how the present invention can be used in a corrugating nachine
and a generalised description of its operation thereof is given bel ow. .
Figures 2 to 7 illustrates specific enbodinents of a roII nd roller
parts in actée&hce vﬁhPWSt%émT*Sﬁﬁeé’séfnth ARPERY B‘He”tﬁ?”p PYVE B8P 'éraﬁiﬁc‘?fl ne
for formng single faced corrugated board is generally shown by arrow (1)
in the schematic si dé8rERHIG " 8& *'&hown. in Figure 1. A first corrugating
roll (2) has teeth (2') arranged around the periphery of the first
corrugatin I~ (2), t ; erally across the width
of the fi rgF ; rrusg%\l’mﬁs S?%t‘{i w?%%e?és%@gmggﬂéﬁ ugating roll (3) has
teeth (3') around its periphery. The dianeter of the second corrugating
rol 1 (3) i sFigulst ant isabivy al rergreictitdhdawtdi ehalbrassentcnveattionhshdwing & phoalitygat i ng
roll (2), The corrugating rolls (2 and 3) are arranged such that teeth
(2') of sthe first comof cgatgatipg rafets; (2) internmesh with the teeth (3') of the
second corrugating roll (3) in the region indicated by arrow (16). The
g roll is powered.to rotate | n a clockw se dlrec?;tlon

first corrugatin
and the 5s Gfgﬂliﬁ_cor r ﬁ@%ﬂ’ﬁ ﬁgPeF’ SRactiye yiews oh 8\ goFreigaiing quﬁéfrbai:??rg?ﬂce wit

anticl ockwi se direction,
one em%odlment of the present mventton and

Figure 6 shows an end view of a disk within the corrugating roller shown in

Figure 5, and

10 . Figure 7 shows a gear sector which forms part of the disk shown in Figure 6.

BEST MODES FOR CARRYING OUT THE INVENTION

Figure 1 iliustfates how the present invention can be used in a corrugating machine
and a generahsed description of its operation thereof is given below. Figures 2107

illustrates spec;f ¢ embodiments of a roller and roiller parts m accordance with the

15 present invention.

A portion of a machine for forming single faced corrugated board is generaily shown

by arrow (1) in the schematic side elevation shown. in Figure 1.

A first corrugating roll (2) has teeth (2"} arranged around the periphery of the first

corrugating roll (2), the teeth (2') extending laterally across the width of the first

20 corrugating roil (2).

A second corrugating'roll (3) has teeth (3') around its périphery. The diameter of the

second corrugating roll (3} is substantially larger than the diameter of the first

corrugating roll (2).

17



i ndi cated by the dashed arrows. A planar sheet material, in the formof a
sheet of Kraft paper (7), is fed around the first corrugating roll (2) and

bet ween t{e Jod/grfeshed teeth in the region of arrow (1@cNpRoaeiian of
the teeth as they internmesh folds the Kraft paper into a series of 10crests
to forma fluted sheet (8)." The second corrugating roll (3) includes open
passageways (illustrated in Figures 2 to 4 discussed below) so that a
partial vacUbmcoanoatingdelisd@ndi3heiadarangedsoreh tpteaiy (4 befithe 8istby connecti ng
a vacuum punp (120) to one end of the corrugati n roll %3%% Th|s artlal
vacuum i nsi GeTIRING EbiRdintRsTeal Mt e tesih (3()3)f th% ?roBd cPBugRiing rP'I'1 )1 ut ed
15sheet (8) ] ace.a st th eeth (3') of the second corrugating roll
(3). A gl ueﬂ}EJPB'@F' 'Qddﬁag?igsf%q%vfg@y nount ed al ongsi de t he second
corrugating roll (3), the axis of rotation of the glue roller (4) being

substant i al ‘li'?{?g attﬁ#’rc}ﬂnﬁ)ag)ﬁb@e@d tE)%t%Eé A Qbckwise GiRdibeahk g rol 1 (3).

A pick-up ro nounted on an axi s substantially parall el

to the axi Sséa‘ona%h@gaingeo;r@LIs%m(eﬁléd tcPidthtd fr & bangmewiecdvrethad, skhe surface

of the pick-up rol es firmcontact with the glue rol l'er (4). A
bath (6) contieake b@dh@aasredlarroWse form of Adhesi nTm Z91 29W The bath (6)
is arranged such that the outer surface of the pick-up roller (5) is coated
wi th Adhesi nTm Z9129W as the pick-up roller (5) rotates. Both the glue
roller (4) /&mnprshempwatqﬁal é‘rﬂ‘@ﬁ?""hﬁﬁ/%She%oélt(r’ﬁfb%ﬁﬁ%@)blsée‘# araund the dt h of
the fluted sheet } A second anar sheet of Kraft paper, in the form of
a liner (103@@”}5‘9 gl g andde ‘??é”h?l‘ﬂt@'ﬁ" @@tte?t%)" tE‘? regien PRI de end
roller (11) - an ndI s be| t . 1 s held

pl ace agal §¥ -t ?fg'PF[S’ P&%Wﬁ?@@@@éﬂﬂ%@’%ﬁﬁsﬁ #bp?éﬁr rltB)f'st '338f:t| on of

t he f| %resg H’eﬁ gcﬂg ﬁrﬁég@)l seco?d )gw de end roller (12), two guide
I on 23).

roll er | er
The second corrugating roli (3) includes open passageways (llustrated in Figures 2
to 4 discussed below) so that a partial vacuum can be created inside the corrugating
roll {3) by connecting a vacuum pump (120} to one end of the corrugating roll {3).
This partial vacuum inside the second corrugating roll (3) is used to hold the fluted

15 sheet (8) in place against the teeth (3') of the second corrugating roll (3}.

A glue roller (4} is rotatably mount.ed aidngside the second corrugating roll (3}, the
axis of rotation of the giue roller (4) being substantially parallel to the axis of rotation

of the corrugating rolf (3).

A pick-up roller {5) is rotatably mounted on an axis substantially parallel to the axis of '
20  the glue roller (4), and is arranged such that the surface of the pick-up rolier (5)

makes firm contact with the giue roller (4).

A bath (6) contains adhesive in the form of Adhesin™ Z9129W. The bath (6) is

arranged such that the outer surface of the pick-up roller (5} is coated with Adhesin™

Z9129W as the pick-up roller (5) rotates.

18



The separation of the first guide end roller (11) fromthe second guide end
roller (12) determnes the | ength over which the endl ess belt (13) applies

pressure o hfeiskigger 10(10). This separation corresponggtapo@deiatel y to
three quarters of the periphery of the second corrugating roil (3), this
bei ng approxi mately the maxi nrum | ength available (so as to | eave room for
the first corrugating roll (2) and the applicator (4). Tension is applied
to the endl &t helgue rplisr (&gxaraﬂ;ne@pr@!eré’ﬁihavw it gomrasaRie fo {8 WittB %xi s of
the second corrugating roll (3)) the position of the tensioning roller
(23). 15In ﬁ?’h@?g%%‘“%eg@i on in the belt is adjusted to the point where
damage, typically in the formof creasing or tearing of the |iner and/or

{1 ut ed_Panchy e QGeylSnorlitel )AL Band:=i e Rritl o g uURLdS: Dk ng

of f the tensioning r t ension ered oes not occur.

The amount gje f &0FHARt EHRYIAHsIRRRIEI r@ﬁbmwvsé-laﬁte%@sg Bek ud)ng the nature

of the sheet materials uséd for the liner and fluted sheets. 20 A pick (24)
is used to help rel ease the bonded single face corrugated board (15) from
bei ng hef d iye ehtlessisanynB) i sieldian phee sgaipstthe periplgay ioh ther selcbnd 8)rrugBtieg r at e
of production of single face corrugated board (15) in this arrangenent is
det er mi ned tofl byltiee adtimmetf dre firsidguidst end wherspék deodna tride endradletd@.dgyat i ng
roll (3). Wth the endl ess belt (13) extending around approxi mately three
quarters of guiggeroliges(i a ipnsicpieg s@ltesiéPlcor rugating roll (3), this fixes
the rotation tine at around 20 revol utions per mnute, independent of the

di amet f_th | ] . t h t d is.d th
i anet or | DEREREHEA S Hie AR EE ensyrfwa T e sS4 b GRTBIF 32D "
nfi gurati S e ' ie. d 63
S res the. iR he RngPULlvnih 150 e bEECRY olllel théssurd Grtne M 10 22
| . . . o
o ocucaar d I Y, SR cofiésidhian Sbplotimlaly b thrle QlBRE S Bl L et Mo he
second cor rgigat dddend ebir@fating foif (3), fthis BeRgbpptdkirS©G/ tda Rtindrh fergire

available (so as to leave room for the first corrugating roll (2) and the applicator (4).

Tension is applied to the endless bhelt (13) by adjusting radially (with respect to the

axis of the second corrugating roll (3)) the position of the tensioning rolier (23).

15  In practice tension in the beit' is adjusted to the point where damage, typically in the
form of éfeasing or tearing of the liner and/or fluted paper, o;:curs. 'fhe tension; is
then adjusted downwards by backing off the tensioning roller (23) to a tension where
damage does not occur. The amount of tension applied depends on many factors

including the nature of the sheet materiais used for the liner and fluted sheets.

20 A pick (24) is used to help release the bonded single face corrugated board (15}

from being held by the vacuum inside the second corrugating roll (3).

The rate of production of single face corrugated board (15) in this arrangement is
determined by the diameter and rotation speed of the second corrugating roll (3).

With the endless belt (13) extending around approximately three quarters of the
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enbodi nent of the present invention, is illustrated in Figure 2. The second
10corrugating roller (now generally indicated by arrow 31) consists of a
pl ural i t ywofzowiistss (32) nmounted to an axle (33). |n usepcpapenosmvoar dboar d
(34) is passed in between the corrugated contact surface on the periphery
of the discs (32) and a pressure nenber (not shown). To ensure that the

paper (34) is held in contact with the corr ated surface of, disc 5 32 a
vacuum i s applirhed eighe ecnshsoryaetingg ol 61 Bis 8‘95)“"? PR &t ?;gggcg S

Dotmmen odj Bvalfos SerunPas, PakpdldnfotiAS MG e fhG3) &P %eioﬁf’ o
surface of Lf'ﬂgﬁ fa;'récgrqe&meg%eﬁpb& AR URLSIEE H@%ﬁﬁ%ﬂ%r&%‘& ), LPWRrEs the

axle (33) so pressed agai ns e corrugati'ng rollers

(32). 20Tur rscqwérp(f&ltsyew@umoﬁldé&nuea\ubete)%yezm inBgedpecsin(@2) of
the corrugati ng roller (31) is depicted. In this view, the aperture (38)

provi ded i niet, BepunemBriEnay the kinttacof (SR2(3) {roeaduned mxhetrs)otetsdsqen nimge.
visible. A notch (39) which engages a nub on the axle is provided to ensure
that there is no slippage of the di'sc (32) around the axle (not shown).

Al so vi si blfsrienamhles a gpegnd epriugatingroderyénagvinga diametanefeds fmMdygh t he si de
of the disc (32). These passageways (35) also contribute to the reduction
in weight grroquee arennd) M gnip of piggle %BPQNDW d the circunference of the
disc (32) are the corrugatl ng teeth (40) 5 An expl oded perspective view

ith th d t ted
o Fgure 4 opgdel AP SRR wir TR E s & VR R L)
Fgg;" de WidhboRiniHR &4 He \M?és(éht SARRESS W hbsdded nﬂt ERuSD. Ofhd hectidsc
10 corrugating roller (now generally indicated by arrow 31) consists of a plurality of

discs (32) mounted to an axle (33).

In use, paper or cardboard (34) is passed in between the corrugated contact surface

on the periphery of the discs (32) and a pressure member (not shown).

To ensure that the paper (34) is held in contact with the corrugated surface of discs -
15 (32) a vacuum is applied to the corrugating roller (31) through the passageway

(indicated by dashed lines 35) via a vacuum source (120).

The spaées (36) between adjacent discs (32) allows the creation of a vacuum at the
contact surface of the roiler (37). This vacuum urges the paper (34) towards the axle

(33) so that it is tightly pressed against the corrugating roflers (32).

20 Tuming now to Figure 3, a side view of one of the discs (32) of the corrugating rofier
(31) is depicted. In this view, the aperture (38) provided in the centre of the disc (32)
for the axié {not shown) is visible. A notch (39) which engages a nub on the axle is

provided to ensure that there is no slippage of the disc (32) around the axle (not

shown).
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Bet ween each successive disc (32), a passageway (36) leading to the
passageways 10(35) of the disc (32) is provided in which a vacuumis
formed. TRD=odvolsdsst he paper (not shown) agai nst the comcagatzoegpeveet h (40)
of the discs (32). The discs depicted (32) show the passageways (36) on
their sides. In sone enbodi nents of the present invention, the outernost

corrugating roller (40) may be formed without this passagewa a‘?). . An

al ternate efMsedisiRintn this viave isihe Saptaseyry entarGnoed t@ﬁﬁ%%erﬁ'&?é gdiss 6

and 7. Fi 5411 ustrat ting.roll Ly _indi b

o on (Lo B o4 Rl L R AL LS G0 Yo MR o

an individu {S“ghﬁﬁé %ﬁgégéés)l y indicated by arrow (101). As can be seen,
as’ the pa

the disc (1 Sageways (102) as described with regard 20 to
previ ous enbodi ments of the present invention. However, where the disc

(101) vari egrolifi@etdiRumicréndedcting Sisé (BH) akd tHeScor@gBingRetofopubst anti al |y
two parts. The disc (101) is made froma central disc portion (103) which

has been constructed fromthin steel and a peripheral portion (104) around
t he cir dunflar erpledaf petspettvienvidivs@vith 108) dis®h 3P esnaohdradarpafttherpresdadd) s

made up of a nunmber of gear sectors (104). The construction of a gear
sector (104yventonsisdiystratadan Figuse By The diseguBd) are mrpintad e beaxe1@8). ake nade

o P BBl o a2 have oL MR B9, e 2% ) B ikl

(32).

Between each successive disc (32), a passageway (36) leading o the passageways
10~ (35) of the disc (32) is provided in which a vacuum is formed. This holds the paper

(not shown) against the corrugating teeth (40) of the discs (32).

The discs depicted (32) show the passageways (36) on their sides. In some
embodiments of the present invention, the outermost corrugating rolier (40) may be

formed without this passageway (36). An alternate embodiment of the present

15 invention is shown in Figures 5, 6 and 7. -

Figure 5 iilustrates a corrugating roller generaily indicated by arrow (100) having a

number of individuai discs (101).
Figure 6 illustrates an individual disc generally indicated by arrow (101).

_As can be seen, the disc {101) has the passageways (102) as described with regard

20  to previous embodiments of the present invention.

However, where the disc'(101) varies from the disc (32) is that it is comprised of

substantially two parts.
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Aspects of the present invention have been described by way of exanple only
and it should be appreciated that nodifications and additions may be nade

t heret o wia howts7ig€departing fromthe scope of the appendednehaiomsrizy W CSLLP
WHAT WE CLAIM1S: 1. A corrugating roller constructed for use in an

non- heat ed process, the corrugating roller configured with a
corrugat ed contact surface about an outer face of the roller, Sthe roller

char act eri sHt 93¢ (R% s Magefan acentia!|divfRonie A5&H YR NHebeReTP eI BHposi ng
si des, and . h ssage is.configured a_conduit faor j. ent
t enper at ur &8 Fh“hﬁ{?gfa‘?‘ﬁé’ F?eg‘PY‘\%Pé{'hf?gﬁ'BP ng‘ga%ﬁﬁﬁgzrb%P’é%ur?c%r%cgv?fft&%m[? he
contact surfac f - SSAGRVA hr.0 I
10wherein td§15§ 68% 'eTtrh Q?%Jr@h%rg%g gh'?‘?éﬂﬁ?/%@brl cat éd‘g ff rao%mn%%gﬁ %%g %%t\{/glrsng a
| esser dengidqyy than steel. 2. A corrugating roller as claimed in claim1
which is fornmed froma plurality of simlar discs nounted on an axle. 3. A
corrugating roller as clained in claim2 wherein the discs arée | Sassenbl ed
on the &xl &hteomsiaxiicrecfa gamtsenioo (K4) asswgewayret dieaslygh Fiduee 7ol | er .

The sectors (104) are made from plastics material and have corrugating teeth (105)

similar to those teeth (40) illustrated in Figure 3.

Aspects of the present invention have been described by way of example only-and it
shouid be appreciated that modifications and additions may be made thereto without

10 departing from the scope of the appended claims.
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4. A corrugating roller as clainmed in either claim2 or claim3 wherein
there is provided at | east one space between adjacent discs to allow fluid
flow fromaround the contact surface of the disc to the pa g@y t hr ough
the rollers. 5. A corrugating roller as clained in claim4 in the
space is provided 20by spacers positioned between the discs. 6. A
corrugating nmachine including a roller as clained in any one of clains 1 to

5. MCSLLP {y5RfnwEat] Reqiechine as claimed in claim6 wherein there is
provi ded a vacuum source positioned on one of the outside faces of the

Claim 6 or 01 ai neit REHCPHRCbr OBV ABUPha oA (B Ahdr S RRREOoH oRarer A

using a roller as.clalned in aqy oRe of claims 1 to 5:
corrugating roller configured wit

a corrugated contact surface about an outer face of the roller,
5 the roller characterised in that
the roller includes a passageway between the opposing sides, and
the passageway is configured as a conduit for ambient temperature air
under the influence of a vacuum source to flow from the contact surface of the
roller to the passageway through the roller,
10 wherein the roller is substantially fabricated from materials having a
iesser density than steel.
2. A corrugating roller as claimed in claim 1 which is formed from a plurality
of similar discs mounted on an axle.
3. A corrugating roller as claimed in claim 2 wherein the discs are
15 assembled on the axle to provide a continuous passageway through the rofler.
4. A corrugating roller as claimed in either claim 2 or claim 3 wherein there
is provided at least one space between adjacent discs to allow fluid flow from
around the contact surface of the disc to the passageway through the rollers.
5. A corrugating roller as claimed in claim 4 wherein the space is provided
20 by spacers positioned between the discs.

6. A corrugating machine including a roller as claimed in any one of claims

1to 5.
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t he nethod being characterised by the step a)connecting a vacuum source to

the end of the passageway(s) at the side(s) of the roller; ar‘vﬁc =

passi ng a planar sheet of material onto the contact surface o ?He roller;
wherein the vacuum source creates a pressure differential at the contact
surface which maintains the material against the roller as a consequence of
air at anbient tenperature flowng fromthe contact surface of the roller.
A nmet hod as cl ai-med } je: » i oll.er.i, d . al.ity of
spaced apart di 5765 aén%otﬁk%ﬂ%z"ﬁ%ﬁ%%? E?Ee'ﬁéc\daﬁstg%’sﬁf?tﬂa g'le;'h o%fg Fg]ﬁv%é{{’)‘%dt%e
contact surface of t\aeuh §&cd SoshibfediATSe9LHaYukiaE RiteNofthechal | ers. 11.. A
machi ne for producing corrugated nmaterial configured to operate-a roller in
accordance with the nmethod as clainmed in either claim9 or claim10, 12. A
machi ne as cl ai fed iGPTePaEMMEAIeriRhEEEs ROT e MAAUPR AR clRiEdunedhe gaiedsor e
menber confi gured to,ag,gghy force to the corrugated material being fornmed on
the roller. 24 Amendé eet 1PEA/ AU

8, ‘A method of corrugating a planar sheet of material using
a roller as claimed in any one of dlaims 140 5:
. the method being charactetised by the steps of;

a} connecting a vacuum source fo the end of the passageway(s) at the

side(s) of the rolier; and
b} passing.é: planar sheet of matetial onto the contact surface of the raller;

whereln the' vacuum source creates 2 pressure differential at the contact
surface whith maintains the material against the roller as a canséquence of

air at ambient temperature flowing from the contact surface of the rofler.

16. A method as claimed in claim 9 whereih the roller includes a plurality of
spaced apart discs and the vacuum source causes fluid to flow from the

contact sirface of the discs to the passageway throligh the rollers,

11. A machine for produding corrugated material -ééhﬁgured:to apéraie & rolier in

accordance with the method as claimed in sither claim & or ¢laim 10,

12. A machine as claimed in claim 11 wherein the machine includes @ pressure

member configured to appiy force to the comrugated material being formed on

the rolier.
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P 13. A gear sector configured to format |east part of the corrugated
contact surface of the roller as clained in any one of cl aiiv{essﬁpto 5.

13. A gear sector configured to form at least part of the corrugated contact

surface of the roller as claimed in any one of claims 1 to 5.
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