1 This'invention relates to inproved nethods of and apparatus for formng .
paper board structures in which two corrugated nedi ums are bonded toget her
at their flute tips.-A structure of this kind is disclosed in Australian
Pat ent 567833 which Is 5 incorporated herein by reference. One apparatus
for formng such corrugated board structures is disclosed in Australian
Pat ent.- No. 609089 (11926/88) which is al sb incorporated herein by
reference. Additionally there are vari ations of the baS|c apparatus as is
currently di sclag ' e 2 ' . Rt he
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' 10 wherein one of the corrugating rolls functions aiso as a carrier rolt which transters the
bonded mediums 1o the liner bonding zone and also US Patent No. 4,835,082 which
replaces the carrier roll with the toothed bsit. Tha invention as described and defined
herein is equally applicable to the variations of the basic apparalus; wherein flute tip to
fiute tip bonding is required. .
i5 One of the major difficultias of producing a paper board structure wherein two
corrugated mediums are adequately bonded together at their flute tips, is accurately
aligning the peak of the fiutes of the corrugated medium along the entire 'width of the
corrugated mediums.” The problem arises from the fact that pressure belween the fiute
iips along their entire length-causes mssalignmam theseof, )

.20 The present invention is predicated on the discovery that the problem of .
maintaining the corrugating rolls flute tip fo ﬂute fip arises from the fact that the
entire board making apparatus can generally lack rigidity. 1t is thought that the lack of
rigidity is mainly attributable to the lack of rigidity in the support frame and also in the
corrugating rolls and shafts which twist during operation. Thus as a result of movement

25 of the corrugating rolis and the frame tha flute tips of the rolls become misaligned. |

The prior art has dealt with the problem of aligning intermeshing corrugating -
rolls aé distinc! from the problem of maintaining alignment of corrugating rolls which
contact flute tip to e tip, Indicative of the prior art is US Patent No. 4196046 which
discusses the problem of aligning intermeshing corrugating rolls 1o adjust the clearance
¢ 30 betwsen the flutes. The patent describes the use of a pair of meshing helical éears with

an axial adjuster attached to one of the gears in o:de( to adjust the clearances between ‘
the flutes of the intermeshing corrugating rolls. Since the clearance between the
intermeshing rolls can be adjusted, wear and tear on the machine is reduced as well as

fracturing of the paper web due to clearance deterioration. '




mai ntai ning the corrugating rolls flute tip to flute tip arises fromthe
f'act that the entire board maki ng apparatus can generally lack rigidity. It
I's thought that the lack of rigidity is mainly attributable to the lack of
rigidity in the support frame and also in the corrugating rolls and shafts
which twi st during operation. Thus as a result of novenent 25 of the
corrugating rol]ls and the frane the qut%ttips of the rolls becone

m saligned. The prior art:has dealt with“he problemof aligning’

i ntermeshing corrugating rolls as distinct fromthe problem of maintaining
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to i nprove and ovihedmventiorn thomfore provides afcotrbgatest kdsird making apparatup sapahle of
di sclosed i A S Oomten Shardd hebing WS iled ML Boida together at the fiute tips,
comprising two pairs of corrugating -rolls synchronised so that the iwo fiuted mediums
10 are oriented for precise fiute tip fo flute fip bonding, wherein eoopefating end gears are
provided on the corrugating rolls which ordentate the fluted mediums for fiute tip to
flute tip bonding. ‘ _ _
In particular, the end gears are provided specificaily on the corrugating rolls
which co-operate tip fo tip and bring the corrugated mediums together for tip fo tip
15 bonding. S
' More preferably, a set of end gears is fitled to. each end of the said corrugating
1 S N O T
- The provision of the co-operating end gears advantageously aids in maintaining
identical surface speed at tha4ips of the fiutes to be bonded, thus resulting in the precise
20 alignment of the corrugating rolls to each other. .Thus the alignment of the fiule tips of
the respective corrugated mediums is achieved, which is essential in order to obtain
consistent enhancement of board performance and maximum reduction in medium and
{iner weights. The benefits of provlding this type of board structure are set out in
Australian Patent No. 567,633 |
25 End gears are preferably but not essentiaily fitted to each end of each pair of
' central corrugating rolls and consist of one full face gear and one split face geaf to aliow
adjustment of backlash, _ |
It Is apparent that the prior art apparatus does not discuss or even suggest the
possibility of using end gears in relation to the bonding together of corrugated mediums

30 at their flute tips which align and bond. ~The prior art is only concemned with the actual - ¢
corrugating process and intermeshing corrugating rolis‘. '
The end gears are preferably abutting end gears and are preferably installed a :

short distance from the grooved face of each corrugating roll advantageously assisting in
reducing the twisting of shafts. The use of abutting end gears allows the use of
35 conventional vacuum corrugating rolls with standard sized trunnions and minimises the



previ ously discussed and di scussed in Patents AU615, 053 and US4, 935, 082 and
thus inprove the quality of the paper board product and the efficiency of
the process. 5 This invention provides an. |nprovenent in the basic
apparatus and also the variations of the sane as previously discussed. The
i nvention therefore provides a corrugated board maeki ng apparatus capabl e of
form ng corrugated boards having two fluged nedi-:unms bonded together at the
flute tips, conprising two pairs of corrugating rolls synchronised so that
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medi uns i s yed which is essenti al | n order to obt ain con5| st ent
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10 precise,

The end gears can be spur gears or helical gears.

The gears may be split. If there are gears provided at-each end they are
preferably split at each end. The split gear may then mate with a gear of larger face
width on the other corrugating roll.  This arrangement assists in taking up backlash _anci

15 allows transmission of at least 50% of the applied torque, thus preventing, further the
twisting of the corrugating rolis and shafts. .

When the helical gears are used as abutting end ‘gears, the fitting of shims

" between the end faces of the corrugating rolls and the helical gears may be reduiréd
when the helical gears are adjusted axially. .

20 - if hellcal gears are fitted to both ends of the roll, the helices on each gear can be
opposing to ensure thrust forces cancel each other out. If helical gears are only fitted to
.one end, additional thrust bearing capacity may be required to counteract the axial
thrust created by the helical gears and pravent twisting of the corrugating rolls and
shatts out of ip to fip alignment. -

28 A preferred embodiment of this invention wxll now be described with reterence to
the drawmgs

' Fugure 1 shows a schematic view of a single facer unit of the kind ciisclosed in

Australian Patent No. §09089, '
Figure 2 shows a cross-sectxon view of the corrugating rolls with abutting end

. 30 gears attached,

_ Figure 1 illustrates a singls face_r unit of the kind 'disc_:losed in Australian Patent
! No. 609089. The corrugating medium, 1 and 2, maintained on mill roll stands (not
shown) and generally passed over a preheater (not shown) is fed onto one (items 3 and
5) of a pair of corrugating rolls, 3-and 4 and 5 and 6. The medium, 1 and 2, Is
85 corrugated and then adhesive is applied to at least one of the surfaces of 1 or 2, by an



Ilner melghts The benefits of providing this type of board structure are
set out In Australian Patent No. 567,833. 25 End gears are .
preferably but not .essentially fitted to each end. of each pair of central
corrugating rolls and consist of one full face gear and one split face gear
to all ow adjustnent of backlash. It is apparent that the prior art
appar.atus does not - di scuss or eveén suggést the possibility of using end
gears in relation to the bonding together of corrugated nmediums 30 at
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| In accordance with variations of the basic apparatus, it is hoted that the carrier
rofl 12 can ba substituted with & toothed belt.
10 Figure 2 Hlustrates an embodiment of the present invention, wherein end gears
" 15A and 15B and 16A and 168 are fixed 1o the corrugating rolis 4 and 6 of the single
facer unit which are the corrugating rofls which align and bond the corrugated medium
in fute 1ip to flute tip arrangement. This embodiment fllustrates the use of the split
spur gears 15A and 15B and 16A and 16B abutting the corrugating rolls 4 and 6. _ It
15 . should be noted that in order to maximise the rigidity of the apparatus and the reduction
of twisting in the aligning eormgating rolls, end gears should be placed at each end of the
-gligning cotrugating rolls. ~-The end gears 15A -and 15B and. 16A and 16B in this
embediment fit within the space betweet the vacuum collector 17 and the corrugating
rolls 6 and 4. It should be noted that if repetilive wear patterns on the corrugating rolls
20 are not acceptable, 'space cén be allowsd so all four comugating rolls may be able 10 mova
~ axially relative o each other. The vacuum coliectors 17 and connections therefrom 10
the corrugating rolis 4 and 6 can pass through the end gears 15A, 158, 16A and 168 to
communicate with the corrugating rolls 6 and 4. The vacuum collectors 17 are spring-
loaded by spring arrangement 19 to ensure a secure but resilient contact between the
25 end gears (15A, 15B, 16A and 16B) and the vacuum coilector system 17.
The end gears need not always abut the corrugating rolls and this is dependent on
the diameter of the corrugaling rolls with larger diameter shafts. In larger diameter
rofls, which can be used when flutes of greater height and lower flute pitch are required,
the end gears need not abut the rolls and can be even housed outside of the main fiousing.

‘30 Furthermore, when vacuum is not used to assist in retaining and canying the cardboard 4
on the comugating roll and the alternative fingers are used, it is possible fo separate the
end gears away from the corrugating rolls, since larger rolls can-be used. . b

In order {o produce a particular flute, for example that disclosed in Australian
Patent No. 567833, the diameter of the corrugating rolls and shafts may be limited in



The 'end gears may be non-abutting end gears or can be fitted outside the
vacuum 5 col | ectors and al so outside the nachine frames. Non-abutting
gears can be used when the corrugating rolls have |larger trunnions and thus
the ability to resist the high torsional stresses aring fromthe point to
poi nt pressure occasioned during the tip to tip bonding process. The end
gears are preferably precision ground sg that the intermeshing is 1 0,
preci se. The end gears can be spur gears or helical gears. The gears may be
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10 The end gears 15A and 15B and 16A and 16B may be fixed to the shafts of the
corrugating rolls 4 and 6 by any locking assembly, for example multi-taper lack
sleeves, item 21. The only requirement of the locking assembly is that the gears are
precisely retalned in position.to transmit high peripheral forces without
circumferential movement. -

- 15 To secure the split gears 15A and 158 to each other fixing screws 20 may be
used which also aflow for adjustment of the gears relative to each other in order to
reduce backiash. Similarly fixing screws 20 can also be incorporated on split gears 16A
and 168, The end gears 15A, 158, 16A and 168 depending on their proximity to the
corrugating rolls may have a shroud (not shown) shielding the board being processed and

20 preventing entanglement of the board in the rotating end gears. o _

It is noted that whilst the end gears must be applied to at least the corrugating
rolls which are directly involved in flute-tip to flute-tip bonding, end gears can be
applied to other rolls such as carrier rolls, or {oothed belt mechanisms.

The frame 18 may also be reinforeed and/or improved in order to increase frame

25 rigidity and thus generally greater apparatus ngldlty

| The above improvements to existing machinery, aid and assist in
providing a better board product, and produces the board praduct more efficiently
resulting in reduced machine wear and raw material use.

' 30



shafts out of tip to tip alignnent. 25 A preferred enbodi nent of

his Invention will now be described with reference to the draw ngs: Figure

shows a schematic view of a single facer unit of the kind disclosed in

ustralian Patent No. 609089. Figure 2 shows a cross-section view of the
orrugating rolls with abutting.end 3 0 gears attached. Figure 1
ill.ustrates a single facer unit of the kirgl.disclosed in Australian Patent
No. 609089. The corrugatlng nedlun1 1 and 2, maintained on mll roll stands
(not shown) B8 Ran, n‘b(not shown) is fed onto
one (ltens 3-3 g 10 , 3 and 4 and 5 and 6.
The nmedium 1 and 2, is 35 corrugated and t hen adheS|ve |s applied to at
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the liner 9 ifatédtipdfittei i bonding wherein
co-operating end gears are provided on the corrugating rolls which ahgn the
fluted mediums for fiute tip to flute tip bonding.

Bl

2.  The apparatus of claim 1 wherein the end gears are only attached 1o the
corrugating rolls which meet tip to tip and bond the fluted medium In flute tip to flute |

tip.

8.  The apparatus of clalms 1 or 2 wherein a st of ond gears are provided at each end
.of the corrugating rolls.

4.  The apparatus of any one of claims 1-3 wherein the end gears-are abutting end
gears. .o uo o SO

5. The apparatus of any oneg of claims 1-4 wherem the end gears are spur gears or
helical gears.

6. The apparams of any one of Claims 1 to 5 wherein at least one end gear is spiit,

7. The apparatus of Claim 6 whe:ein the split end gear co-operates with a wider
face gear so as o assist in taking up backdash. '

8. A method of formfng improved corrugated boards having two fluted mediums
bonded together at the flute tips wherein -

RRN R A



5 tcontact with the flute tips and heat applied by heater 11. The carrier
rolls 12 then transports the conbined |iner and nediuns to a point where
the product is fed into an inclined transport conveyor 14 for discharge on
to the corrugator bridge. In-.accordance with variations of the basic
apparatus, 1t -is noted that the carrier roll 12 can be substituted with a
toofhed belt. 1 0 Figure 2 iIIustfages an enbodi rent of the present

i nvention, wherein end gears 15A and 15B and 16A and 16B are fixed to the

corrugating rolls 4 and of the single facer _unjt ich are the )
corrugating rol | s Whitwd &ﬂ?ﬁﬂ“mﬁcﬁﬁ @'Igé‘egoﬁ"hf&&?% tR dlutantie, bending By p
to flute ti pspichierieads bbr dﬁnhg ﬁ@%té@ﬁeﬁ'ﬂm@t{?aioeﬂuiehﬂp% Whekdh® said i t
spur gears 15A ag@migﬁ nd 16A and 16B abuttin he corrugating rolls 4 and

6. It 15 . SPRug § diaue cpRperaling end;gsars h mse the rigidity of the
apparatus and the reduction of twisting in the aligning corrugating-rolls,
end gears-should be placed at each end of the aligning corrugating rolls.
The end gears 15A and 15B and. 16A and 16B in this enbodinent fit within

t he space between the vacuum collector 17 and the corrugating rolls 6 and
4. It should be noted that if repetitve wear patterns on the corrugating
rolls 20 are not acceptable, space can be allowed so all four corrugating
rolls may be able to nove axially relative to each other. The vacuum .
collectors 17 and connections therefromto the corrugating rolls 4 and 6
can pass through the end gears 15A, 15B, 16A and 16B to conmunicate with
the corrugating rolls 6 and 4. The vacuum col |l ectors 17 are spring- |oaded
by spring arrangenent 19 to ensure a secure but resilient contact between
the ' .
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25 end gears (15A, 15B, 16A and 16B)- and the vacuum col |l ector system 17.
Theé end gears need not always abut the corrugating rolls and this is
dependent on the dianeter of the corrugating rolls with |arger dianeter
shafts. In larger dianeter rolls, which can be used when flutes of greater
hei ght and [ower flute pitch are required, the end gears 'need not abut the
rool'ls and can be even housed outside,of the main housing. 3 0 Furthernore,
when vacuuim I's not used to assi st ia:fetaining and carrying the cardboard
on the corrugating roll and the alternative fingers are used, it is ’
possible to separate the end gears away fromthe corrugating rolls, since
| arger rolls can be used. In order to produce a particular flute, -for
exanpl e that disclosed in Australian Patent No. 567833, the dianeter of the
.Ccorrugating rolls and shafts may be limted in 5 order to produce the
desired flute pitch and depth. In these cases it may be necessary to abut
the end gears in order to maxim se the rigidity of the apparatus.
¢eFurthernmore, the face width of split spur gear 16A is extended to assist in
taki ng up backl ash,and -al |l ow transni ssion of the applied torque. Generally
the face wdth of ghe end gears is governed by the braking torque
requi red which a,‘a gederal rule is at least three (Fetinmes the drive
torque created. A ndr 16A and 16B is driven by it




ooopération with end gears 15A and 15B and drives the carrier rolls 12 via
a ring gear (not shown) attached to the carrier roll 12. Simlarly the end .
gears can drive a toothed belt it used. 1 0 The end gears 15A and 15B
and 16A and 16B nmay be fixed to the shafts of the corrugating rolls 4 and 6
by any | ocking assenmbly, for exanple multi-taper |ock sleeves, item2l. The
only requi renent of the |ocking assenbly is that the gears are precisely
retained in position . to transmt & peri pheral* forces without
circunferential novenment. 15 . T cure the split gears 15A and 15B to
each other fixing screws 20 may be used which also allow for adjustnent of
the gears relative to each other .in order to reduce backlash. Simlarly
fixing screws 20 can al so be incorporated on split gears 16A .and 168. The
énd gears 15A, 15B, 16A and 16B depending -on their proximty to the
corrugating rolls may have a shroud (not shown) shiel ding the board bei ng
processed and 20 preventing entangl ement of the board in the rotating end
gears. It is noted th whi |l st the en ears nust be applied to at |east

t he corr%ﬁ%ting rolls ich afe direct invplved in flute-tip to flute-tip
bondi ng, gears can [Re applli ed to otlher rplls such as carrier rolls, or
t oot hed. bel t chani snH. irage 18 n be reinforced and/ or
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providing a better board product, and produces the board product nore
efficiently resulting in reduced machi ne wear and raw material use. 30 6
THE CLAI M5 DEFI NENSPEHEOPNVENTI ON ARE AS EOLLOWS: 1. A corrugated board
maki ng appar atus capabl e of 'forni ng ,=--%-=-u two fluted
medi unms bonded together at the flute tips oﬂﬂsig,i,;gg,_a\ two. pairs of
corrugating rolls synchroni sed so that thewo fREHIO [FU gl are oriented

for precise flute tip to flute tip bondi ng wiere=n=ea--0per at "ng end gears
are provided on the corrugating rolls which align the fluted nediuns for
flute tip to flute tip bonding. 2 ABSTRACIpparatus of claim 1l wherein the
end gears are only attached to the oorrugating rolls which neet tip to tip
and bond the fluted nedi umCORRUGATED RAPERBOARDpPRODUCTHON ppNDat us of
clainms 1 or 2 wherein a set of eAPRARBATUS EHEREFORed at each end .of the
corrugating rolls. 4 . The apparatus of any one of clains 1-3 wherein the

end gears are abuttin nd
g g19he invention relates to an improved method and

_ apparatus for producing paper board structures wherein
two corrugated mediums are bonded together at their flute
tips. End gears (16a, 16b, 15a, 15b) are provided, at
least, on the ends of the corrugating rolls (4,6} which
provide tip to tip bonding. The end gears may be abutting
or non abutting and may be provided on both ends of the
corrugating rolls, which assist tip to tip bonding.
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gears. 6. The apparatus of any one of clains 1-4 wherein the end gears

are spur gears or helical gears. 6. The apparatus of any one of Cains 1
to 5 wherein at | east one end gear Is split. 7. The apparatus of Caimé6
wherein the split end gear co-operates with a wider face g as to

assi st in taking up backlash. 8. A net hod of YC%AL: kpeed

boards having two fluted nediums bonded toget I R ?i f 15 tips wherein
7 the two fluted nediunms are aligned for flutée tlf)lb ~ﬂllllut £ i.p.

synchroni sed corrugating r-ol'l s which neet fl utlg i =

gt ot
wherein said corrugating rolls hayBSPRACE ati Nng end gears t her eon.

or r.ugat ed

CORRUGATED PAPERBOARD PRODUCTION AND
APPARATUS THERFOR.

The invention relates to an improved method and
apparatus for producing paper board structures wherein
two corrugated mediums are bonded together at their flute
tips. End gears (16a, 16b, 15a, 15b) are provided, at
least, on the ends of the corrugating rolls (4,6) which
provide tip to tip bonding. The end gears may be abutting
or non abutting and may be provided on both ends of the
corrugating rolls, which assist tip to tip bonding.

FIGURE 2
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