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(54) A corrugating roll

(57) In a corrugating machine comprising upper and
lower fluted corrugating rolls (10) and (11), a glue appli-
cator roll (15) and a pressure roll (17), a nip (13) is
formed between the corrugating rolls (10) and (11). At
the nip, the pressure applied to the sheet medium (12)

21 ~—

to be corrugated is relieved or reduced relative to that
applied to it before and after the nip (13). This may be
done by flattening out the top dead centre region of each
peak (22) and/or deepening each trough (23). The relief
of pressure avoids excessive crush and weakening of
the medium.
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Description

THIS INVENTION concerns fluted corrugating rolls
which in a corrugating machine co-operate with each
other to produce a corrugated sheet, and particularly
through not exclusively to produce corrugated paper
board which may be single or double faced with a plain
sheet.

In the production of, for example, single-faced cor-
rugated paperboard, a first paper sheet is fed into a nip
between upper and lower enmeshed corrugating rolls
which are held together under pressure and rotating at,
for example, 350 metres per minute, linear speed.
Steam is circulated within the corrugating rolls to raise
the temperature to approximately 180°C and the corru-
gated medium is formed by an "ironing" action at the nip.
The fluted or corrugated paper is then held tothe surface
of the second corrugating roll for example by pressure
or vacuum, and is, carried close to the surface of a glue
roll upon which a film of glue is present. Thus the tips of
the formed corrugated paper are dipped into the film of
glue on the glue roll before continuing around the sec-
ond corrugating roll to be then bonded with a flat liner
sheet under pressure and heat applied at a further nip
between the second corrugating roll and a pressure roll.
The so-formed single-faced corrugated board then
passes over a heating device to cure the glue.

The fluted surface profile of each corrugating roll
and its interface, in mesh, with the flutes of the other
corrugating roll are arranged conventionally as a com-
promise to accommodate different paper thicknesses.
The actual profile interface between any two rolls is usu-
ally appropriate only for one specific thickness of paper
but will tolerate different thicknesses within a certain
range. Papers of low thickness present a reduced cross-
sectional area of paper to cushion the pressure between
the two corrugating rolls at the nip or point of formation,
the greatest point of pressure being at or about centre
line or top dead centre of the profile of one flute. This
results in the paper becoming crushed or compacted at
the top dead centre of the flute making the formed cor-
rugated paper weaker at each tip and rendering it diffi-
cult for glue subsequently to penetrate the paper. Such
profiles, especially on thinner papers produce heavy
pressure lines on the finished single faced board. In ex-
treme cases this can result in a finished board of unac-
ceptable quality. Heavy pressure lines and cutting of the
paper can result from the conventional method of pro-
duction, and this problem has become particularly evi-
dent when starting up production with new rolls.

To reduce or remove this difficulty it is necessary to
reduce the pressure applied to the paper in the region
of the centre line or top dead centre of the fluted profile.

According to the present invention there is provided
a corrugating roll having a curvilinear fluted circumfer-
ential surface defining consecutive peaks and troughs,
and adapted to be paired in mesh with another such roll
to form a nip through which a flat sheet medium may be
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passed to become corrugated; characterised in that the
geometry of the curvilinear fluted roll surface is such as
to relieve or reduce pressure applied to the medium by
the flute at its centre line relative to that applied by the
same flute before and/or after the centre line.

Preferably the radius of curvature of each peak of
the fluted surface is greater in the region of its top dead
centre than elsewhere thereon.

Alternatively, or in addition the radius of curvature
of each trough of the fluted roll surface is less in the re-
gion of its bottom dead centre then elsewhere thereon.

An embodiment of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:-

Fig. 1 illustrates a typical apparatus for producing
single-faced corrugated board comprising a stack
consisting of a pair of meshed corrugating rolls and
a pressure roll, and a glue roll;

Fig. 2 is an enlarged end view of the two corrugating
rolls at the nip therebetween;

Fig. 3 is a further enlarged view of part of Fig. 1 in
the immediate region of the nip;

Fig. 4 is a still further enlarged view of the nip illus-
trating, diagrammatically, an example of the present
invention;

Fig. 5 is an enlarged view of a part of the apparatus
of Fig. 1 where the second of the two corrugating
rolls passes close to the glue roll;

and Fig. 6 is an enlarged view of part of the appa-
ratus of Fig. 1 where the second corrugating roll
passes close to the pressure roll.

In Fig. 1 the corrugating rolls 10 and 11 receive be-
tween them a first sheet 12 of paper board which is thus
corrugated at the nip 13 formed by the enmeshed flutes
of the two corrugating rolls 10 and 11. The corrugated
board is then carried around the surface of the second
corrugatingroll 11, the tips of the corrugated board pass-
ing through a film 14 (Fig. 5) of glue disposed around
the cylindrical surface of the glue roll 15 such that a pre-
determined quantity of glue is applied along the entire
length of each tip of the corrugated board.

Aplain liner sheet 16 is carried around the pressure
roll 17 and passes through a further nip 18 between the
second corrugating roll 11 and the pressure roll 17 to be
joined by bonding to the glue-faced tips of the corrugat-
ed board 12. Thus, a single-faced corrugated board 20
is produced and this is subsequently passed over heat-
ing means (not shown) to cure the glue.

Referring now to Fig. 2, in a conventional corrugat-
ing machine the enmeshed fluted surfaces of the rolls
10 and 11 come together at their closest pointat a centre
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line 21 of a corresponding peak 22 and trough 23 of the
fluted surface, whereat considerable pressure is applied
to the paper sheet which, thus causes excess compac-
tion thereof. Fig. 3 illustrates in exaggerated form how,
conventionally, the maximum pressure is applied at top
dead centre with less or no pressure applied to the board
in those regions 24 of the profile between the consecu-
tive pairs of peaks and troughs.

Referring now to Fig. 4, in which is illustrated a cor-
rugating roll fluted profile in accordance with the inven-
tion, at the top dead centre line 21 the peak 22 of the
flute of the second corrugating roll 11 is flattened out at
25 and the corresponding trough 23 between peaks of
the corrugating roll 10, may be of increased depth locally
at 26. The result is that at the top dead centre line posi-
tion of the two rolls, the pressure applied to the paper
sheet is relieved or reduced relative to the pressure ap-
plied by the same flute in regions 27 and 28 "before and
after" top dead centre line, respectively. The enlarged
space thus provided by the flattened peaks 22 and, if
included, the corresponding deepened troughs 23 pre-
vents the paper from being compressed in that region.

The modified peak and trough geometry relieves
pressure with the paper about top dead centre of the
flute during formation of the corrugated sheet. Thus, the
high pressure contact area is displaced from top dead
centre to two regions 27 and 28 equally spaced on op-
posite sides of top dead centre 21 and since these two
regions 27 and 28 in combination are larger than the
single high pressure point with a conventional flute pro-
file, the force exerted on the sheet generally and in a
specific region, is reduced, thus in turn reducing dam-
age and crushing of the paper.

By reducing the paper compaction at the nip of the
corrugating roll pair this results in improved glue transfer
where the tips of the paper dip into the glue film 14 on
the roll 15 as can be seen in Fig. 5. In turn, the improved
transfer of glue produces ultimately a stronger bond at
higher speeds of production.

Considering now the further nip 18 (Fig. 6) in which
the plain liner sheet 16 is bonded to the glued and fluted
sheet 12, the relieved peak 22 of each flute has the ef-
fect of widening the area of contact between the fluted
sheet 12 and the plain sheet 16 at the nip 18. The area
has been increased from a single line to a zone illustrat-
ed, for example, at 33. If the relieved peak is by way of
an actual recess ordimple i.e. a localised reversal of the
curvature, this can be selected to match the circumfer-
ential form of the pressure roll 17 to achieve, in effect,
a rolling action between rolls 11 and 17.

The increased surface area of contact at the bond-
ing position reduces pressure lines and increases bond
strength.

Thus, by effectively changing the profile of each
flute at or about its top dead centre three advantages
are achieved namely, reduction of crush, improved
transfer of glue and a stronger and wider area of bond.
These advantages are particularly noticeable when us-
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ing papers of reduced thickness. The corrugating indus-
try is moving towards increased use of thinner and thus
cheaper papers in order to reduce overall production
costs. Such thinner papers usually have a higher con-
tent of recycled material with shorter fibre lengths and
are therefore more susceptible to crush damage and
cracking when formed on conventional profiles. Thus
the improved profile geometry in accordance with this
invention more readily accommodates the current trend
towards the use of thinner papers.

It will be understood that the reduced crush may be
achieved by, in effect, flattening (or increasing the radi-
us) or recessing of the peak, or localised deepening (or
relieving) of the corresponding trough at or about the
same position, or a predetermined combination of the
two factors. The essential aspect of the present inven-
tion is to replace a single pressure point with pressure
areas disposed on opposite sides respectively of the
centre line.

While the invention is particularly applicable to the
use of paper board, nevertheless corrugation of other
sheet media will benefit from reduced and controlled
pressure applied at and about the nip. Also, if a so-called
"double-backed" corrugated medium is to be produced,
i.e. with a plain liner sheet on both faces of the corru-
gated sheet, the reduced crush and improved bond pro-
vided by the present invention is beneficial for both fac-
es.

Claims

1. Acorrugating roll having a curvilinear fluted circum-
ferential surface defining consecutive peaks and
troughs, and adapted to be paired in mesh with an-
other such roll to form a nip through which a flat
sheet medium may be passed to become corrugat-
ed; characterised in that the geometry of the curvi-
linear fluted roll surface is such as to relieve or re-
duce pressure applied to the medium by the flute at
its centre line relative to that applied by the same
flute before and/or after the centre.

2. Acorrugating roll according to Claim 1, wherein the
radius of curvature of each peak of the fluted sur-
face is greater in the region of its top dead centre
than elsewhere thereon.

3. A corrugating roll according to Claim 1 or Claim 2,
wherein the radius of curvature of each trough of
the fluted roll surface is less in the region of its bot-
tom dead centre than elsewhere thereon.

4. A corrugating roll according to Claim 1 or Claim 2,
wherein the surface of each peak of the fluted roll
surface is recessed in the region of its top dead cen-
tre.
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A corrugating roll according to Claim 1 or Claim 3,
wherein the curvature of each trough of the fluted
roll surface is deeper in the region of its bottom dead
centre.

5
A corrugating roll according to Claim 1, wherein
each peak of the fluted roll surface includes a dim-
ple or recess in the region of its top dead centre i.
e. a localised reversal of the curvature thereof.

10

A corrugating roll according to any preceding claim,

in combination with another such roll in a corrugat-

ing machine to form a nip through which a sheet
medium may become corrugated, and in combina-

tion with a glue applicator roll adapted to apply glue 15
to the tips of the corrugated medium, and in combi-
nation with a pressure roll around which a liner
sheet is carried and passed through a further nip
between one of the corrugator rolls and the pres-
sure roll to be joined by bonding to the glue-faced 20
tips of the corrugated sheet thus to produce a single
faced corrugated board.
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