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machi nery* * Field of the invention 5 This invention relates to

i nprovenents in machinery for manufacturing corrugat ed paperboard of
the type in which two corrugated nediuns are joined at their flute

ti ps wthout anwoowssmsedi ate flat sheet. Background of PERAUSHYMS, i on
10 Austral i an patents 609089 and 655076 di scl ose machinery for
formng a corrugated paperboard structure having flute tip to flute
tip bonding in Whi Chimp¥oveiRbatin E6¢rigadbd %p@%&&r&ﬁﬁcﬂihﬂi‘?d so that
two corrugated medi uns are brought into tip to tip registration in the
gap between the 15 central two rolls and the conbi ned nmedi uns are then
conveyed by an . adjacent carrier roll to further downstream processing.
Pat ent 655076 i dekiekd efthejsmvension of rigidity in the support frame and in
t he corrugating rolls can lead to rel ative novenent between the

corrugating 20 rolls and consequently to misalignnent of the flute tips
al ong the |engkh @h;finvention relates to improvements in machinery for manufacturing

corrugated paperboard of the type in which two corrugated mediums are
joined at their flute tips without an intermediate flat sheet.

Background of the invention
10
Australian patents 609089 and 655076 disclose machinery for forming a
corrugated paperboard structure having flute tip to flute tip bonding in
which two sets of corrugating rolls are aligned so that two corrugated
mediums are brought into tip to tip registration in the gap between the
15 central two rolls and the combined mediums are then conveyed by an
adjacent carrier roll to further downstream processing.

Patent 655076 identified that lack of ngidity in the support frame and in the
corrugating rolls can lead to relative movement between the corrugating

20 rolls and consequently to misalignment of the flute tips along the length of a
roll, that is transversely of the paperboard. It attempted to alleviate the
problem using end gears to control the relative position of the flute tips along
the length of the two rolls. Misalignment of the flute tips in the finished
board has a deleterious effect on the strength properties of the board.

25

Brief description of the invention

It is an object of this invention to provide an apparatus which reduces the
likelihood of misalignment occurring.
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- paperboard in which two fluted nediuns are joined . )
an internedi at e PeneEhoard inpavhich twaflptedrmedinmsare jojaed atthedlits tipsevithauanged

SO t hat t hegd {dibRa E@lﬁ?ﬁ' rvﬁ:im : eir flute tips
between the s inner r%dlllgs of égc pawgp%ggpgn%yg%@%t&ig%Wrﬂ% sﬁe_

provi si on of onethat the flutedimedinms|are boought dogethervatitheir fute tips betweenthbei ng
on a second fga ' ane so that the.second frame

i s moveabl e towar e{ﬁoellsrgflé%lfﬁ%ig:ﬂhga royp fécqn?%srmﬁ G PROVISLO ¢4 084t i ng

rolls. frame for all four rolls, with the second pair being on a second frame

-

mounted on said one frame so that the second frame is moveable toward the
inner roll of the first pair of corrugating rolls.

10 In more detail the invention provides apparatus for ma.kixig corrugated
paperboard in which two corrugated mediums are bonded together at their
flute tips without any intermediate liner which apparatus includes
a) aframe for mounting two pairs of corrugating rolls
b) afirst corrugating roll fixedly mounted on said frame

15 ¢) asecond corrugating roll mounted on said frame and capable of being

pressed toward said first corrugating roll

d) asecond frame mounted on said first frame on the side of said first
corrugating roll remote from said second corrugating roll, said second
frame being capable of being pressed toward said first corrugating roll

20 e) a third corrugating roll fixedly mounted on said second frame
D afourth corrugating roll mounted on said second frame on the side of said

third roll remote from said first roll, said fourth roll being capable of
being pressed toward said third roll
g) alocking mechanism for locking the second frame into position on the
25 first frame so that a fixed gap is created between the first and third

corrugating rolls.

This frame arrangement contrasts with the frame used in the machine

described in patents 609089 and 655076. In those patents the frame was in
30 two parts with the first and second rolls and the carrier roll on one frame,

the third and fourth rolls on the second frame and the two frames being



10 In nore detail the invention provides apparatus for making corrugated
paper board in which two corrugated nedi uns are bonded together at their
flute tips without any internediate |iner which apparatus includes a)
a frame for nounting two pairs of corrugating rolls b) a first
corrugating roll fixedly nounted on said frame 15 <c¢) a second corrugating
rol | nounted onw@aaiss7ig ane and capabl e of being pr ess @ETAFHIASIsai d
first corrugating roll d) a second frame nmounted on said first frane
on the side of said first corrugating roll renote fromsaid second

corrugating roll, | . [ bej M. | essed
towarg sai g fi rstbrc?g#gtuag)gg@%gt?%’f‘?n%e&g%@tﬁ%ﬁ% ?gth%@r@gég? %&?‘g’ﬁ? I'xedly
mount ed on sai d saramgknierditacked rigifiity pattieulafly alongithe iénggh oHtHe aligneded on

said second frame on the side of sai . athird roll..r te from,said
Trrstoroll. ot o ieetiEarons bEran e Sigk . thizd folls. The fagk pHeE The Entle@ RIS,
said third roll wasp#&it of oh®€feitOmARE tatidberdode fodfidveng t he second frane
into position on the 25 first frame so that a fixed gap is created

between the fi¥st and third corrugating rolls. This frame

arrangenment contrasis wth the frane used ipn.the nachi.ne described in
pat ents 609089 anky BEYR@Re e bE Soouniaie Ul fon crrRERNYE Lls PRETR TR A ( o

with the first angesesdhdifbf foll8dd d SRordfraimR to Toin a @AsRRS thatis®e, the
third and fourth rolls_on the second franme and the two franmes bei nghir
mountable on the first frame, movement and twisting of the first and third

corrugated rolls relative to each other is reduced.

10 Iiis preferred that the main frame be thicker than for conventional
corrugating machines and a thickness of at least 200mm is preferred.

Detailed description of the invention

15 The drawing is a schematic 'representaﬁon of the invention showing the

main rolls in their open or non operational positions.

The method and general form of the corrugating machine is similar to that
described in patents 609089 and 655076.
20
The core of the apparatus is the arrangement of the two pairs of corrugating
rolls. These are mounted on the main frame 11 shown in dotted outline. A
second frame 12 is mounted on the frame 11. The frame 11 is made of plate
steel of greater thickness than for conventional corrugators and the plates
25  are spaced further apart than is conventional to enable the use of wider
bearings and to increase the columnar stiffness of the frame. The frame 11 is
preferably formed of two 45mm plates spaced 240 mm apart. In the machine
direction the frame is wider at the bottom than at the top.

The first pair of corrugating rolls are rolls 13 and 14. Roll 13 is fixed to the
30 main frame 11 and is the reference from which the locations of the other rolls



WD 97/ 33746

PCT/ AUQ7/ 00151 3 br ought
together to align the corrugations of the first and third rolls. This
arrangenment | acked rigidity particularly along the length of the aligned
corrugations between the first and third rolls. The fact that the carrier
roll was woltsslie one frame made it cunbersone to nove. PCIVAU97/0018ly
having one frame for nmounting all four corrugating rolls and nounting
the second pair of rolls on a second frane to forma cassette that is

mount able on the first frane, nmovenent and twi sting of the first and third
corrugat ed rol | #re detgrmined: By fixdneg palhtd in framedilc twisting @nd othergelativeer r ed

that the min TRt btk ff isBaiclgl K5AM4I0104008 hgainst rdAB Y2 | NG

machi nes and a thickness o | east nmis pre Det ai | ed
description of thiydrawlicoranischemagcallyhowiraa®hg is a schematic

representation t I nvention showi ng th , in rol I n their open
or non operatioggpsggsﬂn&%e m°“nt°‘\{\n°qq%§ %@Wﬁ@@%r% ﬁf’ﬁtlﬁe
corrugating Bachd figed i Fdsiidnewithih fritle 12. The #2%fd 1PRAAde dRoRAEeP09089 and
655076. 20 The care of the apgarat us is_the arrangenent of the two

pairs of corruggppmthlck-w}%ﬁl eainstyell A6 by bydrawdic nrassyre r ane 11
shown in dotted pQWihéd‘?reféi'ably by &ss&%@@agafm%h&%ma&%%&ﬁfﬁdam 11.

The frame 11 is nmade o greater thickness't or

| at e st ee
convent i onal cobmgm%%-él%&wfmmm&pqmdgd againstrroll d8ycaipain of hydraglia rams han
I's conventional 4R eRakG fdhfedéifodtly Yind98. When this has been achieved frame 12

10  is locked into position by a pair of hydraulic rams as represented by 24
acting on a pair of over centre toggle mechanisms schematically
represented as toggle 25 to lock roll 15 into a fixed gap position relative to
roll 13. When the frame 12 is locked into position on frame 11 the axes of the
four rolls 13,14,15 and 16 lie in one plane. Preferably the four corrugating

15 rolls are arranged in a vertical array.

The other elements of the apparatus as shown in the drawing are the carrier
roll 31 the glue applicators 32 and 33 and the glue radiation curing station
34. Carrier roll 31 is mounted independently of the framell as is glue

20 applicator 33. The glue station 32 however is mounted on the framell.

In operation one paper web is fed over roll 14, between rolls 13 and 14 where
it is corrugated and then over roll 13 between rolls 13 and 15. The second
medium is fed over roll 16, between rolls 16 and 15 where it is corrugated
and then over roll 15 between rolls 15 and 13. Glue is applied to the

25 corrugated web on roll 13 by applicator 32 so that the webs on rolls 13 and
15 contact at their flute tips as they pass through the gap between rolls 13
and 15. This gap between rolls 13 and 15 is adjustable to cater for changes in
the thickness of the paper webs passing between the gap. The adjustment
can be achieved using tapered linear wedges against which the cassette is

30 loaded. In order to achieve a fixed gap between rolls 13 and 15 and also exert
a uniform pressure across the paper sheets the corrugating rolls are crowned

différently to conventional corrugating rolls. Rolls 14 and 16 are provided



bearings and to increase the columar stiffness of the frane. The frane 11
S preferably fornmed of two 45mm pl ates spaced 240 mm apart. In the
machine * <«direction the frane is wider at the bottomthan at the top.

The first pair of corrugating rolls are rolls 13 and 14. Roll 13 is fixed
to the 30 main frame 11 and is the reference fromwhich the |ocations of

t he ot her rol | swo 9733746 WO 97/ 33746 PCT/AU97/00151
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determined. By fixing roll 13 in frame 11, tisting and other reI ative
movenent of roll 13 is restricted. Roll 14 I?.l | oaded agai nst % 13 by
hydraulic rams SCWP‘@HPPWQ%MW"” rolls 13rand 15 ans prAvided wWith m)unt ed

cassette fashi on faatibe cﬁﬁﬁﬁ’?ﬂl cLﬂmEﬁ vlﬁereEQ&dnvaﬁuoxﬁl cbﬁu&htiﬁ%mus QL i on
within frane 12. The frame i's mad solid steel mm_t hi ck. Rol |

16 is' | oaded agaumh\febrmw%ﬁhwﬁhmsmew%@gd%the gap hatweenieallsi3d andr apl y
by a pair of hydr?ﬁdeﬁxﬁfd&pr«fﬁ&%%ﬂ%&ﬁl}étﬁ va@% both rdllé. WA{BnZhe The

frame 12 is | oaded against fo by "a alr iCc rams
schemati cal | y & efrapee shests axe fed intp3he gap etmegmu.sla)eed 154he exowepsiarane 12

10 Ts 1ocked | nRoBfSiehan ol oFofiide e IR AT ARaREN BIRALE] DY

24 acting orf a pair OVer PCENntT & togyl e mechani sns sc

represented as tqméﬁeaﬁngehé Qﬁkbét@iebn%&lélﬂﬁnd‘lﬁ t&eqoxae@maﬁﬂemse%atlve
to roll 13. When the frane 12 is |l ocked into BOSI'[IOI’] on franme 11 the

axes of the thg garriey 1oll 31 pastiglus applicater B3 for; do be appliedata poyns) y
the four corrugatf,pfshlown] betweenpplichtor 38 S5 diradRthSS4. E&ﬁbsﬁé kG¥nfra red

10 radiation at station 34 hastens curing of the glue to hond the mediums to

-

each other and the liner to the outer medium on carrier roll 31.

Because of the increased transverse rigidity of the rolls 13 and 15 created by
the frame 11 for roll 13 and by frame 12 set in frame 11 for roll 15 alignment

15 of the flute tips transversely can be maintained at higher production speeds
than with the machines disclosed in patents 609089 and 655076.



The other elenents of the apparatus as shown in the drawing are the carrier
roll 31 the glue applicators 32 and 33 and the glue radiation curing
st:ation " '34. Carrier roll 31 is nounted independently of the framell as
is glue 20 applicator 33. The glue station 32 however is nounted on the
framell. In operation one paper web is fed over roll 14, between rolls
13 and 14 whergooussrad t IS corrugated and then over roll 13 permwenceisy | s
13 and 15. The second mediumis fed over roll 16, between rolls 16 and
15 where it is corrugated and then oveyr roll 15 between rolls 15 and
13. GQue is applied to the 25 corrugated b on roll 13 by applicator 32
so that the webs on rolls 13 and 15 contact at their flute tips as

t hey pass thr Ougﬁé&%@%@é%p@é’%lﬁg? é?e seﬁ out Q‘E'Pon&@s: Thi s gap between

rolls 13 and 15 Ts a changes 1 t he thickness of
t he paper webs passing between the gap. The adj ust nent can be achi eved
using tapered |inear wedges agai nst which the cassette is 30 |oaded. In

or dfer t o achi evel)a%ﬁﬂarwsgapmbkinm;mugatéds;;]ak&rmdiﬁvddw tweowregated a
[ i . ' || d
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WO 97/ 33746 liner which apparatus includes

PCT/ AU97/ 00151 Wi th positive canbers or crowns and rolls 13 and 15
are provided w td aframe;foymaqunsing tyanairsrof corrpgatingrallseas conventi onal

corrugating rollg arg all . pogjtively crowned. .Wien the systemis
| oaded the gap b¥t & .tF‘EﬂrFEa ﬁ’illoé"e y%fgn ey € produce a roll
profile that is 08kl BRyBatifle o bibuniich Sdi6 fratne RAPEIpablidtbRiy © f o

into the gap between rolls the crowns or
10 pressed toward said first corrugating roll

d) a second frame mounted on said first frame on the side of said first
corrugating roll remote from said second corrugating roll, said second
frame being capable of being pressed toward said first corrugating roll

e) a third corrugating roll fixedly mounted on said second frame

15 ) afourth corrugating roll mounted on said second frame on the side of said
third roll remote from said first roll, said fourth roll being capable of
being pressed toward said third roll

g) alocking mechanism for locking the second frame into position on the
first frame so that a fixed gap is created between the first and third

20 corrugating rolls.

2) Apparatus as claimed in claim 1 wherein an over centre‘ toggle
mechanism is used as the locking mechanism.

3) Apparatus as claimed in claim 1 or claim 2 wherein the frame members of
said first frame on either side of the rolls are wider at their base than at

25 their top.

4) Apparatus as claimed in claim 1 wherein the axes of the four corrugating
rolls lie in a single plane.

5) Apparatus as claimed in claim 1 wherein the first and third corrugating

rolls are negatively crowned.
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profiles flatten out to provide the uniformcross machi ne | oadi ng pressure.
After leaving the gap between rolls 13 and 15, the joined webs then pass

over ‘the carrier roll 31 past glue applicator 33 for a liner to be
applied at a point [ not shown] between applicator 33 and radi ator 34.
Exposure to infra red 10 radiation at station 34 hastens curing of the glue
to bond the nmeeyosnsses each other and the liner to the oté’f#“ m on
carrier roll 31. Because of the increased transverse rigidity of the
rolls 13 and 15 created by the frame 17 for roll 13 and by frame 12

set in franme 11 f rAﬁ‘ﬁAlIé %S?OQH F{l‘%ﬁ&%&g aﬁé}goﬂd;ihg]mé\lﬁpt'hgﬂﬁmversel y

can be maintained”at” n produc S | ; N the nmachines
di scl osed i n pat entmedioo@sdredoided 85 voflute tips wighout an intermagdiate lipey s

PCT/ AU97/ 00151 . : . The
which two pairs of corruga%xtﬁ roé]ss are FTrg\r,n\g?d so thaf? the fluted

clainms defining the invention are se

mediums are brought together at their flute tips between the inner rolls

5 of each pair the improvement comprising the provision of one frame for
all four rolls, with the second pair being on a second frame mounted on
said one frame so that the second frame is moveable toward the inner roll
of the first pair of corrugating rolls.

7) Apparatus as claimed in claim 5§ wherein the inner roll of the first pair is
10 fixed in position on the said one frame and the inner roll of the second

pair is fixed in position on said second frame.

8) Apparatus as claimed in claim 7 wherein the two inner rolls are

negatively crowned.
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1)' Apparatus for making corrugated papefboérd I h which two corrugated 5
medi uns are bonded together at their flute tips wthout any internediate

| i:ner whi ch apparatus includes
corrugating rolls

a) a frame for nmounting two pairs of
b) a first corrugating roll fixedly mounted on said

frame c) a second corrugating roll mounted on said frame and capabl e of
being 10 pr MxYP3M6war d said first corrugating roll
frame nounted on said first frane on the side of said first
corrugating roll renpte fromsaid second cotflugating roll,

frame bei ng capabl e of being pressed toward said first corrugating rol

e) athird corrugating roll fixedly nounted on said second frane 15
fourth corrugating roll nmounted on said second frane on the side of said

d) rcx/Sewmoth1

sai d second

third roll renote fromsaid first roll, said fourth roll being ca

bei ng pressed toward said third rol
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(54) Title: IMPROVEMENTS IN CORRUGATED PAPERBOARD MACHINERY

v (57) Abstract

A paperboard corrugating machine for forming board having two corrugated mediums joined at their flute tips without any intervening
liner. The machine comprises a frame (11) thicker than conventional frames, mounted on which is a second frame (12). Frame (11) carries
two rolls (13 and 14) and frame (12) carries two rolls (15 and 16). Frame (12) can be locked into position and loaded against the upper
roll (13). The four rolls (13, 14, 15 and 16) lie in a single plane. By using one frame to mount all four rolls (13, 14, 15, 16) and including
one pair of rolls (15, 16) on a second frame (12) mounted on the first frame to form a cassette, movement and twisting of the rolls (13 and
15) relative to each other, between which the fluted mediums are aligned flute tip to flute tip, is reduced.




