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COBRUqmD PAPERIOABD paODUCTION AtJp APPABAIUS IHEBEFOB 

This Invention relates to improved methods of and apparatus for fOrming paper . . . 
board strucwres in which two corrugated mediums are bonded together at their flute 

tips. A structure of this kind Is disclosed in Australian Patent 567833 which is 

5 incorporated herein by reference~ . 

One apparatus. for farming such corrugated board structures Is disclosed in. . . . 
Australian Patent No. 609089 (11926/88) which is also incorporated herein by 

reference. Additionally there are variations of the basic apparatus as ts currently 

dtsclosed In Australian Patent No. 615,053 which discloses the 4-roll apparatus 

1 o wherein one of 1he corrugating rolls functions also as a carrier roll which transfers the 

bonded mediums to the liner bonding zone and also US Patent No. 4,935.082 which 

replaces the carrier roll with the toothed belt. The Invention as described and defined 
. . 

herein Is equally applicable to the variations of the basic apparatus; wherein flute tip to 

flute tip bonding is required. 

1 5 One of the major difficulties 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 flutes of the corrugated medium along the entire width of the 

corrugated mediums.· The problem arises from the fact that pressure between the flute 

tips along their entire leng~icauses misalignment thereof. 

. 2 o The present inventiOn is predicated on the· discovery that the . problem of . 

maintaining the c:orrugating rolls flute tip to flute tip arises from the fact that the 

entire board making apparatus can generally lack rigidity. It 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 twfst during operation. Thus as a result of movement ~ . 
2 5 of. the corrugating rolls and the frame the flute tips of the rolls become misaligned. 

The prior art has dealt with the problem of aligning intermeshing corrugating · 

rolls as distinct from the problem of maintaining alignment of corrugating rolls which 

contaot flute tip 1c- ~!t•te tip. Indicative of the prior art is US Patent No. 4196046 which 

discusses the problem of aligning Jntermeshing corrugating rolls to adjust the clearance 

3 O between the nutes. The patent describes the us& of 8: pair of meshing helical gears with 

an axial adjuster attached to one of the gears in orde~ to adjust the clearances between 

the flutes of the Jntermeshing ~rrugatlng rolls. Since the clearance between tile 

fntermeshing rolls can be adjusted. wear and tear on the machine is reduced as well as 

fracturing of the paper web due to clearance deterioration. 
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Jt Is an object of this Invention to Improve and overcome at least some of the 

· problems of the apparatus diselosed in AU 609089 and variations of ·t~e same as 

·previously discussed and discussed In Patents AU61S,053 and US4,935,0S2 and thus 

Improve the quality of the paper board ~uct and the efficiency of the process. 

5 This inVentiOn provides an. Improvement In the basic apparatus and also the • 

variations of the aama as previously discussed. 

. The ill'len1ion therefore provides a ~rrugated board making apparatus capable of 

forming corrugated boards having two fluted mediums bonded together at the flute tips, 

comprising two pairs of corrugating .rolls synchronised so that the two fluted medlums 

1 o are oriented for precise flute ttp to flute tip bonding, wherein cooperating end gears are 

provided on the corrugating rolls which orientate the fluted mediums. for flute tip to 

flute lip bonding. 

In particular, the end gears are provided specifically on the corrugating rolls 

which co.operate tip to ttp and bring the corrugated tnediums together for tip to Jip 

15 bonding. · :- · 

More preferably, a set of end gears is fitted to. each end of the said corr.ugating 

rolls. • 0
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· The provision of the co-operating end gears advantageously aids in maintaining 

identical surface speed at t~.tips of the flutes to be bonded, thus resulting In the precise . . 
2 o alignment of the corrugating rolls to each other •. Thus the alignment of the flu.ts tips of 

the respective corrugated mediums is achieved, which is essential in order to obtain 

conslst~mt enhancement of board performance and maximum reduction in medium and 

liner weights. The benefits of providing this type of board structure are set out In 

Australian Patent No. 567 ,833. . 
2 5 End ge•rs 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 allow · 

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 

3 o at their flute tips which align and bond. · The prior art _is only concerned with the actual 

corrugating process and intermeshing corrugating rolls. 

The end gears are preferably abutting . end gears and are preferably installed a 

short distance from the grooved faoa of each corrugating roll advantageously assisting in 

reducing the ·twisting of shafts. The use of abutting end gears allows the use of 

3 s conventional vacuum corrugating rollS with standard sized trunnions and minimises the 
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torsional deflection which generally occurs. By providing abutting end gears to both 

ends of the corrugating rolls the general rigldlty of the apparatus and Ute reduction in 

the twtsting of ~ shafts iS fUrther enhanced. 

The end gears may be non-abutting end gears or can be fitted outside the vacuum 

5 collectors and also outside the ma~ine frames. Non-abutting gears can be used when the 

corrugating rolls have larger trunnions and thus the ability to. resist the high torsional .. 
stresses arising from the point to point pressure occasioned during the tlp to tip bonding 

process. 
The end gears are preferably preeislon ground so that the intermeshing is 

1 o 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 spnt ~ear may then ma1e with. a gear of larger face 

width on the other corrugating roll. This arrangement assists in taking up backlash _and 

1 5 allows transmission of at least 50% of the applied torque, thus preventing, further the 

twisting of the corrugating rolls and shafts. . 

When .the ·helical gears are used as abutUng end ·gears, the fitting of shims 

between the end faces ot the corrugating rolls and the helical gears may be reeruirSd 

when the helical gears are ~justed axially. 

2 o If hellcal gears are fitted to both ands of the roH, the helices. on each gear can be 

25 

oppo·sing to ensure thrust forces cancel each other out. If helic:al gears are only fitted to 

. one end, additional thrust bearing capacity may be required to counteract the axial 

thrust ereated by the helical gears and preve~t twisting of the corrugating rolls and 

shafts out of tip to tip alignment. 

A preferred embodiment of this Invention will now be described with reference to 

the drawings: 

Figure 1 sh~ws a schematic view of a single facer unit of the kind dlsolosed in 

Australian Patent No. 609089. 

Figure 2 shows a cross-section view of the corrugating rolls with abutting end 

3 o gears attached. 

Figure 1 Illustrates a single facer unit of the kind "disclosed 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 !hown) is fed onto one (items 3 and 

5) of a pair of corrugating rolls, 3· and 4. and 5 and 6. The medtum, 1 6.nd 2. Is 

3 5 corrugated and then adhesive is applied to at least one of the surfaces of 1 er 2, by an 
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adhesive station 7. The corrugated medium. 1 ·and 2, is then joined together flute tip to 

flute tip, When brought together by ~rrugating rolls 4 and 6. The two combined 
. . . . 

corrugating mediums are fed onto tile carrier roll 12 and after glue is applied to the 

flute tips, they are transponed to the bonding zone wherein the liner 9 is brought into 

5 contact with th~ flute tips and he~t applied by heater 1 1. The carrier rolls 12 then 

· transports the combine~ liner and mediums to a ~int where the produ~t is fed into· an 

inclined transport conveyor 14 for discharge on to the corrugator bridge. 

Jn accordance with variations of the basic apparatus, it is noted 1hat the carrier 

roll 12 can be substitUted wtth a toothed belt. 

1 o Figure 2 Hlustrates an embodiment of the present invention, wherein end gears 

15A and 1SB and 16A and 168 are ftxed to the corrugating rolls 4 and 6 of the single 

facer unit which are the corrugating rolls which align and bond the corrugated medium 

in flute tip to flute tip arrange~enL This embodiment illustrates the_ use of the split 

spur gears 15A and 158 and 16A and 168 abutting the corrugating rolls 4 and 6 •. It 

1 s . should be noted that in order to maximise the rigidity ~f the apparatus and the reduction 

of twlstlng 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 168 in this 

embodiment fit within the space between the· vacuum colJector 17 and the corrugating 

rolls 6 and 4. It shouid be ,tmted that if repetitive wear patterns on the corrugatin~ rolls 

20 are not acceptable, space can be allowed so all four corrugating rolls may be able to move 

axially relative .to each other. The vacuum collectors 17 and connections ·therefrom to 

the corrugating rolls 4 and 6 can pass through the end gears 15A. 158, 16A and 16B to 

communieate with the corrugating·rous 6 and 4. The vacuum collectors 17 are spring­

loaded by spring arrangement 19 to ensure a secure but resilient contact between lhe 

25 en~ gears (15A, 158, 16A and 168) and the vacuum collector system 17. 

The end gears need not always abut the corrugating rolls and this is dependent on 

the diameter of the corrugating rolls with larger diameter shafts. In larger diameter 

rolls. which can be used when flutes of greater height and lower flute pitch are required, 

the end gears need not abut the cons and can be sven housed outside cf the main housing. 

3 O Furthermore, when vacuum is not used to assist in retai~lng and carrying the cardboard 

on the corrugating roll and the altemaUve fingers are used. it is p0ssibte to separate the 

end gears away from the corrugating rolls, since larger rolls can. be used • . 
In order to 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 

• 
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. . 
order to produce· the deSited Dute pitch and depth. In these cases it may be necessary to 

abut the end gears in order to ·maximise the rigidity Of the apparatus. 

Furthermore, the face width of spUt spur gear 16A is extended to assist in taking 

up backlash and allow transmission of the applJed torque. Generally the face wkl1h of the 

6 end gears Is governed by the brakin~ torque requfred which as a general rule is at least 

·three (3) times the drive torque created. End g~ar 16A 'and 168 is drivel'.' by Its 

cooperation. with end gears 15A and 158 and drives the carrier rolls 12· via a ring gear 
(noi shown) attached to the carrier roll 12. Similarly the end gears can drive a toothed 

belt if used. 

10 The end gears 15A and 158 and 16A and 169 may be fixed to the shafts of the 

corrugating roJls 4 and 6 by any locking assembly, for example multi-taper lock 

sleeves, item 21. The only requirement of the locking assemb~y is that the gears are 

precisely retained in position . to transmit high peripheral forces without 

circumferential movement. 

15 To secure the split gears 16A and 16B ta each other fixing screws 20 may be 

used which also allow for adjustment. of the gears relative to each other in o~der to 

.reduce backlash. Similarly fixing screws 20 can also be incorporat~ on spilt gears 16A 

.and 16B. The and gears 15A, 158, 16A and 168 depending on their proximity to the 

corrugating rolls may hav.e a Jbroud (not Shown) shielding the board being processed· and . . 
2 o preventing entanglement of 1he board in the rotating end gears. · 

It is noted that whilst the end gears must be applied to at least the corrugating 

rolls which are directly involved in Dute-tip to flute-tip bonding, end gears can be 
applied to other rolls such as carrier rolls, or toothed belt mechanisms. 

The frame 18 may also be reinforced and/or improved in order ta increase frame . 

2 5 rigidity and thus generally greater apparatus rigidity. 

30 

The above Improvements to existing machinery, aid and assist in 

providing a better board product, and produces the '&card product more efficiently 

resulting in reduced machine wear and raw material use. 
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1liE CLAIMS DEFJN•NGD:Je r.DtENTJQN ABE AS FQU.OWS: 

1 • A corrugated ~ making apparatus capable of forming . corrugated tioards· 

having two fluted mediums bonded together at the flute tips comprising at least two pairs 

of corrugating rolls synchronised so that the two fluted mediums are oriented for precise 

flute tip to flute tip bonding wherein .· 
co-operating end· g~.,-s are provided on the corrugating rolls which align the 

fluted mediums for flute tip to flute tip bonding • 

. 
2. . The apparatus of claim 1 wherein the end gears are only attached to the 

corrugating rolls which meet tip to tip and bond the fluted medium fn flute tip t~ flute 

tip. 

3. The ap~ratus of claims 1 or 2 wherein a set of end 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. ~i. • • 

. , ,. 

... .· 

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

6. The apparatus of any one of Claims 1 to 5 wherein al least one end gear is spJH. 

7. The apparatus of Claim 6 wherein the split end gear co-operates with a wider 

face gear so as to assist In taking up backlash. 

8 • A method of forming improved corrugated boards having two fluted mediums 

bended together at the flute tips wherein 
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the two fluted mediums are aligned for flute tip to flute tip bonding by 

synchronised corrugating rolls which meet flute 'tip to flute tip and wherein said 

corrugating rolls have co-operating end gears thereon • 

• .1 
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