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(54) Tissue paper cutting mechanism having upper knife with variable spiral curve angle and

upper knife structure therefor

(57)  Atissue paper cutting mechanism having upper
knife (5, 5a) with variable spiral curve angle includes a
base (1), a bed knife roller (3, 3a) rotatably mounted on
the base (1) and provided on a circumferential surface
with a plurality of straight bed knives (32) radially spaced
at predetermined intervals, a knife carrier (4, 4a) mounted
on the base (1) near the bed knife roller (3, 3a) at an axis
skew angle relative to the bed knife roller (3, 3a), and an
upper knife (5, 5a) associated with a structural surface
of the knife carrier (4, 4a) to extend along a longitudinal
axis direction of the knife carrier (4, 4a) from an end (40a)
to another opposite end (40b) thereof in a spiral direction,
such that an angle contained between an axis of the up-
perknife (5, 5a) and a tangential line to the circumferential
surface of the bed knife roller (3, 3a) non-linearly varies
with every change of the cutting position on the upper
knife (5, 5a).
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a knife carrier
of a cutting machine, and more particularly to an upper
knife with variable spiral curve angle as well as a tissue
paper cutting mechanism using such upper knife. A long
tape of tissue paper fed into and conveyed through the
tissue paper cutting mechanism is cut by the upper knife
and a cooperating bed knife roller into regular length pa-
per pieces, which are then overlapped and folded to pro-
duce a stack of interfolded paper.

BACKGROUND OF THE INVENTION

[0002] Many different cutting techniques have been
developed for cutting tissue paper. For example, there
is a conventional roller-type straight-knife cutting mech-
anism consisting of an inline knife and a roller. In a paper
cutting operation, a long tape of paper to be cut is wound
around the roller, and the roller is caused to continuously
rotate while the knife reciprocates vertically correspond-
ing to the rotating roller. When a cutting edge of the knife
contacts with the roller, the paper is cut.

[0003] However, during the conventional paper cutting
operation, the cutting edge of the knife and the long tape
of paper wound around the roller are in line contact with
each other. At the instant of contact, the cutting edge of
the knife bears a considerably large normal or angular
contact force and therefore tends to break easily.
[0004] In the existing tissue paper cutting techniques,
acutting manner based on the shearing principle by using
an upper knife and a corresponding bed knife roller has
been widely employed. Most currently very common tis-
sue paper cutting mechanisms include a one-piece ob-
lique knife, a compound oblique knife, or a simple spiral
curve knife as the upper knife thereof. When cutting paper
with these types of knives, they either bear an uneven
contact force or contact with the bed knife roller at multiple
contact points at the same time. As a result, not only the
upper knife, but also a knife carrier thereof and the bed
knife roller would bear a relatively large or uneven impact
at the instant of contact to become deformed or damaged
and therefore have a largely reduced usable life.
[0005] Fig. 1 schematically shows the motion relation
between a compound oblique upper knife N1 and a
straight bed knife N2. As shown, the oblique upper knife
N1 contacts with the straight bed knife N2 at multiple
contact points at the instant of cutting, and the upper knife
is subjected to relatively large impact and vibration.
[0006] Paper cutting mechanisms with one-piece ob-
lique upper knife or simple spiral upper knife and straight
bed knife have been developed in an attempt to over-
come the drawbacks of the paper cutting mechanism with
compound oblique upper knife and straight bed knife.
Fig. 2 schematically shows the motion relation between
aone-piece oblique or a simple spiral upper knife N3 and
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a straight bed knife N4. As can be seen from Fig. 2, while
the oblique upper knife N3 contact with the straight bed
knife N4 at only one contact point at the instant of cutting,
the oblique upper knife N3 is fed at a relatively quick
speed and is still subjected to a relatively large impact
and vibration.

SUMMARY OF THE INVENTION

[0007] It is therefore a primary object of the present
invention to provide a tissue paper cutting mechanism
having upper knife with variable spiral curve angle. The
upper knife with variable spiral curve angle is associated
with a structural surface of a knife carrier thereof in such
as manner that, in the process of cutting the tissue paper,
an angle contained between an axis of the upper knife
and a tangential line to an outer circumferential surface
of a bed knife roller cooperating with the upper knife non-
linearly varies with every change of the cutting position
on the upper knife.

[0008] Another object of the presentinventionis to pro-
vide an upper knife structure with variable spiral curve
angle for a tissue paper cutting mechanism. The upper
knife is associated with a structural surface of a knife
carrier thereof to extend along a longitudinal axis of the
knife carrier from an end to the other opposite end thereof
in a spiral direction.

[0009] Compared to the conventional upper knives for
the paper cutting mechanisms, the upper knife with var-
iable spiral curve angle of the present invention is in point
contact with the straight bed knife on a bed knife roller
at only one contact point at the instant of cutting, and a
curvilinear angle between the upper knife and the straight
bed knife on the bed knife roller non-linearly varies with
every change of cutting position on the upper knife. In
this manner, the upper knife and the straight bed knives
on the bed knife roller are always in stable point contact
with one another, enabling the knives to have a prolonged
usable life.

[0010] The angle contained between the axis of the
upper knife and the tangential line to the outer circum-
ferential surface of the bed knife roller non-linearly varies
with every change of the cutting position on the upper
knife. With the adjustment made to the spiral curve angle
on the upper knife in the present invention, deformation
amounts at two end points and a middle point of the upper
knife will gradually become closer to one another, and
the upper knife is protected against damage due to a
particularly high deformation amount at a certain point
that bears a force. Therefore, the upper knife may have
a prolonged service life to allow increased production
efficiency. In the present invention, a cutting speed at the
beginning of cutting is particularly reduced to effectively
soften the impact at the instant of cutting and reduce the
vibration of the knife.

[0011] To achieve the above objects, in accordance
with the present invention, there is provided a tissue pa-
per cutting mechanism having upper knife with variable
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spiral curve angle. The tissue paper cutting mechanism
comprises a base, a bed knife roller rotatably mounted
on the base and provided on a circumferential surface
with a plurality of straight bed knives radially spaced at
predetermined intervals, a knife carrier mounted on the
base near the bed knife roller at an axis skew angle rel-
ative to the bed knife roller, and an upper knife associated
with a structural surface of the knife carrier to extend
along alongitudinal axis direction of the knife carrier from
an end to another opposite end thereof in a spiral direc-
tion, such that an angle contained between an axis of the
upper knife and a tangential line to the circumferential
surface of the bed knife roller non-linearly varies with
every change of the cutting position on the upper knife.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The structure and the technical means adopted
by the present invention to achieve the above and other
objects can be best understood by referring to the follow-
ing detailed description of the preferred embodiments
and the accompanying drawings, wherein:

Fig. 1 is a developed plan view showing the motion
relation between a compound oblique upper knife
and a straight bed knife in the prior art;

Fig. 2 is a developed plan view showing the motion
relation between a one-piece oblique or a simple spi-
ral curve upper knife and a straight bed knife in the
prior art;

Fig. 3 shows the arrangement of various relevant
componentsincluded in a tissue paper cutting mech-
anism having upper knife with variable spiral curve
angle according to the present invention;

Fig. 4 is a front view showing the association of an
upper knife with a knife carrier thereof in the present
invention;

Fig. 5 is an end view showing the association of the
upper knife with the knife carrier thereof in the
present invention;

Fig. 6 is a perspective view showing the mounting
position of the knife carrier relative to a bed knife
roller in the present invention;

Fig. 7 is a developed plan view showing the motion
relation between the upper knife with variable spiral
curve angle and a straight bed knife on the bed knife
roller in the present invention;

Fig. 8 is a curve diagram showing and comparing
the cutting characteristics of commonly employed
conventional upper knives and the upper knife of the
present invention;
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Fig. 9 shows the upper knife of the present invention
contacts at a beginning point A with a straight bed
knife on the bed knife roller to start cutting;

Fig. 10 is a sectional view showing a contained angle
61 between an axis of the upper knife and a tangen-
tial line to an outer circumferential surface of the bed
knife roller when the upper knife contacts at the point
A with the straight bed knife;

Fig. 11 shows the cutting performed by the upper
knife of the present invention and the straight knife
on the bed knife roller has been progressed to a mid-
dle position of the upper knife as indicated by point B;

Fig. 12 is a sectional view showing a contained angle
62 between the axis of the upper knife and a tangen-
tial line to the outer circumferential surface of the bed
knife roller when the upper knife contacts at the point
B with the straight bed knife;

Fig. 13 shows the cutting performed by the upper
knife of the present invention and the straight knife
on the bed knife roller has been progressed to an
end position of the upper knife as indicated by point
C;

Fig. 14 is a sectional view showing a contained angle
63 between the axis of the upper knife and a tangen-
tial line to the outer circumferential surface of the bed
knife roller when the upper knife contacts at the point
C with the straight bed knife;

Fig. 15 is a simplified view showing different con-
tained angles between the axis of the upper knife
and the tangential line to the outer circumferential
surface of the bed knife roller;

Fig. 16 is a front view describing the deformed con-
dition of the upper knife when it is in use;

Fig. 17 is a side view describing the deformed con-
dition of the upper knife when it is in use;

Fig. 18 is a curve diagram showing the deformation
amounts at different points on the upper knife bear-
ing a force while a variable spiral curve angle effect
is ignored;

Fig. 19 is a curve diagram showing the deformation
amounts at different points on the upper knife bear-
ing a force while only a variable spiral curve angle
effect is taken into consideration; and

Fig. 20 is a curve diagram obtained from Figs. 18
and 19 to show the total deformation amounts at dif-
ferent points on the upper knife bearing a force.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] Please refer to Fig. 3 that shows the arrange-
ment of various components included in a tissue paper
cutting mechanism according to a preferred embodiment
of the present invention. As shown, the tissue paper cut-
ting mechanism of the present invention includes a base
1, on which a first and a second cutting mechanism 100,
200 are laterally symmetrically arranged. Two long tapes
of tissue paper S1, S2 having a predetermined width are
separately fed to the two cutting mechanisms 100, 200,
and are conveyed through, cut, pressed to form folds,
picked, overlapped, and folded to produce a stack of in-
terfolded paper S.

[0014] The first cutting mechanism 100 includes a plu-
rality of idlers 2, a bed knife roller 3, a knife carrier 4, an
upper knife 5, a fold-forming roller 6, a packer finger 7,
and a pneumatic control device 8. The bed knife roller 3
is provided on an outer circumferential surface with a
plurality of straight bed knives 32 radially spaced at pre-
determined intervals. The bed knife roller 3 has a roller
shaft 31 for rotatably mounting the bed knife roller 3 to a
predetermined position on the base 1. The knife carrier
4 includes a carrier shaft 41 for mounting the knife carrier
4 on the base 1 at a position in the vicinity of the bed
knife roller 3.

[0015] The long tape of tissue paper S 1 is fed through
the idlers 2 of the first cutting mechanism 100 and con-
veyed to the bed knife roller 3, which is rotated in a pre-
determined rotating direction. At this point, a shear con-
tact is formed between the upper knife 5 and one of the
straight bed knives 32 on the bed knife roller 3 to cut the
long tape of tissue paper S1 to a regular length paper
piece S11, which is then conveyed to the fold-forming
roller 6.

[0016] Similarly, the second cutting mechanism 200
includes a plurality of idlers 2a, a bed knife roller 3a, a
knife carrier 4a, an upper knife 5a, a fold-forming roller
6a, a packer finger 7a, and a pneumatic control device
8a. The bed knife roller 3a is provided on an outer cir-
cumferential surface with a plurality of straight bed knives
32a radially spaced at predetermined intervals. The bed
knife roller 3a has aroller shaft 31a for rotatably mounting
the bed knife roller 3a to a predetermined position on the
base 1. The knife carrier 4a includes a carrier shaft 41 a
for mounting the knife carrier 4a on the base 1 at a po-
sition in the vicinity of the bed knife roller 3a.

[0017] The long tape of tissue paper S2 is fed through
the idlers 2a of the second cutting mechanism 200 and
conveyed to the bed knife roller 3a, which is rotated in a
predetermined rotating direction. At this point, a shear
contact is formed between the upper knife 5a and one of
the straight bed knives 32a on the bed knife roller 3a to
cut the long tape of tissue paper S2 to a regular length
paper piece S21, which is then conveyed to the fold-form-
ing roller 6a.

[0018] The fold-forming rollers 6, 6a are provided on
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respective circumferential surface with fold-forming
means to form folds on the paper pieces S11, S21 con-
veyed to the fold-forming rollers 6, 6a. The paper pieces
S11, S21 with folds are then picked and pressed by the
packer fingers 7, 7a, so as to be overlapped and folded
along the folds to form a stack of interfolded paper S.
[0019] The bed knife rollers 3, 3a and the fold-forming
rollers 6, 6a are independently connected to a conven-
tional suction unit (not shown), and have a plurality of air
holes provided on the circumferential surfaces thereof.
Through controlling the suction units, the long tapes of
tissue paper S 1, S2 and the paper pieces S11, S21 may
be sucked to or released from the circumferential surfac-
es of the bed knife rollers 3, 3a and the fold-forming rollers
6, 6a, respectively.

[0020] The pneumatic control device 8 includes an air
cylinder 81 and an extension arm 82 movably connected
to the knife carrier 4. Similarly, the pneumatic control de-
vice 8a includes an air cylinder 81a and an extension
arm 82a movably connected to the knife carrier 4a. When
the long tape of tissue paper S1, S2 is used up, the air
cylinder 81, 81a is actuated to extend or retract the ex-
tension arm 82, 82a, so as to control the knife carrier 4,
4a to turn by a predetermined angle, allowing the upper
knife 5, 5a to move away from the corresponding straight
bed knife 32, 32a on the bed knife roller 3, 3a to a distant
position, so that an operator may introduce a new long
tape of tissue paper S1, S2 into the cutting mechanism
100, 200 for use. Thereafter, the air cylinder 81, 81a may
be actuated again to control the extension arm 82, 82a
to turn the knife carrier 4, 4a back to an initial cutting
position. That is, the knife carrier 4, 4a is approached
toward the bed knife roller 3, 3a to continue the production
of the interfolded paper S.

[0021] Since the components of the first and the sec-
ond cutting mechanism 100, 200 are identically arranged,
only the first cutting mechanism 100 is further described
in more details about the structure thereof. Please refer
to Figs. 4 and 5 that are front and end views, respectively,
showing the arrangement of the upper knife 5 on the knife
carrier 4 in the present invention. As shown, the knife
carrier 4 includes a knife holder 42, to which the upper
knife 5 fixedly held.

[0022] The knife holder 42 is formed on a structural
surface 43 of the knife carrier 4 to extend along a longi-
tudinal axis direction |1 of the knife carrier 4 from an end
40a to another opposite end 40b thereof in a spiral direc-
tion.

[0023] The upper knife 5 is held to the knife holder 42,
and is therefore located on the structural surface 43 of
the knife carrier 4 to extend along the longitudinal axis
direction I1 of the knife carrier 4 from the end 40a to the
opposite end 40b thereof in a spiral direction.

[0024] The knife carrier 4 is also provided at predeter-
mined positions with a knife projecting length adjusting
unit 44 for adjusting the length by which the upper knife
5 is projected from the knife holder 42, a knife clamping
adjusting unit 45 for adjusting the tightness by which the
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upper knife 5 is held to the knife holder 42, and a knife
curvature adjusting unit 46 for adjusting a curvature of
the upper knife 5.

[0025] Fig. 6 is a perspective view showing the mount-
ing position of the knife carrier 4 relative to the bed knife
roller 3 in the present invention. As shown, the bed knife
roller 3 may be rotated in a rotating direction 12, and an
axis skew angle 6x is contained between the knife carrier
4 and the bed knife roller 3.

[0026] Fig. 7 is a developed plan view showing the
motion relation between the upper knife 5 and the straight
bed knife 32 on the bed knife roller 3 in the present in-
vention. As shown, during a paper cutting operation on
the cutting mechanism 100, the upper knife 5 is always
in point contact with the straight bed knife 32 at only one
single point, and a curvilinear angle between the upper
knife and the straight bed knife on the bed knife roller
non-linearly varies with every change of cutting position
on the upper knife. In this manner, the upper knife and
the straight bed knives on the bed knife roller are always
in stable point contact with one another, enabling the
knives to have a prolonged usable life. In the present
invention, a cutting speed at the beginning of cutting is
particularly reduced to effectively reduce the vibration of
the knife.

[0027] Fig. 8 is a curve diagram showing and compar-
ing the cutting characteristics of some other commonly
employed upper knives and the upper knife 5 of the
present invention. In the curve diagram of Fig. 8, the ab-
scissa indicates cutting time in second (sec), and the
ordinate indicates a transverse length of the upper knife
in millimeter (mm). The curve X1 in the diagram repre-
sents a conventional compound oblique upper knife is in
contact with the straight bed knife at multiple points at
the instant of cutting, and the cutting time thereof is very
short, indicating that the knife must be bearing arelatively
large impact and subjected to vibration at the instant of
cutting. The curve X2 in the diagram represents a con-
ventional one-piece oblique upper knife is in contact with
the straight bed knife at only one single point at the instant
of cutting, and the cutting time is still relatively short, in-
dicating the knife is still fed at a relatively high speed,
and accordingly, still subjected to arelatively large impact
and vibration. The curve X3 represents the cutting char-
acteristics of a simple spiral type upper knife. As can be
seen from the curve X3 in the curve diagram of Fig. 8, a
cutting time T1 for the cutting from a beginning point A
to a middle point B of the upper knife is almost equal to
a cutting time T2 for the cutting from the middle point B
to an end point C of the upper knife, indicating that the
cutting is conducted at a fixed speed. And, the curve X4
represents the cutting characteristics of the upper knife
5 of the present invention. As can be seen from the curve
X4 in the curve diagram of Fig. 8, the cutting time T1 for
the cutting from the beginning point A to the middle point
B of the upper knife 5 is far longer than the cutting time
T2 for the cutting from the middle point B to the end point
C of the upper knife 5, indicating that, in the present in-
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vention, the cutting speed at the beginning of cutting is
particularly reduced, so as to effectively soften an instan-
taneous impact to the upper knife at the beginning of
cutting and reduce the vibration of the upper knife. In this
manner, the knife may have reduced loss to increase the
service life thereof.

[0028] Fig. 9 is a perspective view showing the upper
knife 5 initially contacts at a beginning point A with the
straight bed knife 32 on the bed knife roller 3 to start
cutting. Fig. 10 is a sectional view showing a contained
angle 61 between an axis of the upper knife 5 and a
tangential line to the outer circumferential surface of the
bed knife roller 3 when the upper knife 5 initially contacts
at the point A with the straight bed knife 32 on the bed
knife roller 3 as shown in Fig. 9. Fig. 11 is a perspective
view showing the cutting performed by the upper knife 5
and the straight knife 32 on the bed knife roller 3 has
been progressed to a middle position of the upper knife
5indicated as point B. Fig. 12 is a sectional view showing
a contained angle 62 between the axis of the upper knife
5 and a tangential line to the outer circumferential surface
of the bed knife roller 3 when the upper knife 5 contacts
at the middle point B with the straight bed knife 32 on the
bed knife roller 3 as shown in Fig. 11. Fig. 13 is a per-
spective view showing the cutting performed by the upper
knife 5 and the straight knife 32 on the bed knife roller 3
has been progressed to an end position of the upper knife
5 indicated as point C. And, Fig. 14 is a sectional view
showing a contained angle 63 between the axis of the
upper knife 5 and a tangential line to the outer circum-
ferential surface of the bed knife roller 3 when the upper
knife 5 contacts at the end point C with the straight bed
knife 32 on the bed knife roller 3 as shown in Fig. 13.
[0029] Itis found 61>62, 62<63, and 61=03, indicating
the contained angle 8 between the axis of the upper knife
5 and the tangential line to the circumferential surface of
the bed knife roller 3 varies with every change of cutting
position on the upper knife 5. In other words, the con-
tained angle 6 is non-linearly variable. Fig. 15 is a sim-
plified view showing changes in the contained angle 6
between the axis 13 of the upper knife 5 and the tangential
line 14 to the outer circumferential surface of the bed knife
roller 3. As shown, with every change of the cutting po-
sition on the upper knife 5, the contained angle 6 period-
ically non-linearly varies from 61 to 62 and then from 62
to 63, and the variation thereof is represented as A6.
[0030] Figs. 16 and 17 are front and side views, re-
spectively, describing the deformed condition of the up-
per knife 5 when it is in use. Figs. 18, 19, and 20 are
curve diagrams showing the deformation amounts of the
upper knife 5 at different points A, B, and C thereof.
[0031] Fig. 18 indicates the upper knife 5 fixed to the
knife carrier 4 normally has two outer end points A and
C with a somewhat weak strength; and when the upper
knife 5 bears a force at the two end points A and C, the
deformation amounts at points A, C are larger than the
deformation amount at a middle point B when the upper
knife 5 bears a force at the point B. In Fig. 18, the amounts
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of deformation are shown by broken lines. Please refer
to Figs. 16 and 18 at the same time. The broken lines at
the two end points A and C are longer, compared to the
broken line at the middle point B, indicating the amounts
of deformation at these two end points A, C are relatively
large. In Fig. 18, AY1 is a difference between the defor-
mation amounts at the two end points A and C and the
deformation amount at the middle point B.

[0032] Fig. 19 indicates the contained angle between
the axis I3 of the upper knife 5 and the tangential line 14
to the outer circumferential surface of the bed knife roller
3 varies with change in the cutting position on the upper
knife 5. From the principle of mechanics, the larger the
contained angle 0 is, the smaller an effective component
of the bearing force is, and accordingly, the smaller the
deformation amount of the knife is. In the present inven-
tion, the contained angles 61 and 63 at the end points A
and C, respectively, are larger than the contained angle
62 at the middle point B. When concluding simply from
this point, the deformation amounts at the two end points
A, C are smaller, and the deformation amount at the mid-
dle point B is larger.

[0033] Fig.20is a curve diagram showing a total effect
from Figs. 18 and 19, and AY2 is a difference between
the deformation amounts at the two end points A and C
and the deformation amount at the middle point B. And,
it is found AY2<AY1, indicating that when the angle of
the spiral curve of the upper knife 5 is adjusted according
to the present invention, the deformation amounts at the
two end points A, C and the deformation amount at the
middle point B get closer to one another. In this manner,
it is possible to protect the upper knife against damage
due to a particularly high deformation amount at a certain
point that bears a force. Therefore, the knife may have
a prolonged service life.

Claims

1. Atissue paper cutting mechanism (100, 200) having
upper knife (5, 5a) with variable spiral curve angle
for cutting a long tape of tissue paper (S1, S2) into
aplurality of regular length paper pieces, comprising:

a base (1);

a bed knife roller (3, 3a) including a roller shaft
(31, 31 a) for mounting the bed knife roller (3)
to the base (1), so that the bed knife roller (3) is
rotatable in a predetermined rotating direction;
and being provided on a circumferential surface
with a plurality of straight bed knives (32) radially
spaced at predetermined intervals;

characterized in that :
aknife carrier (4, 4a) includes a carrier shaft (41,

41a) for mounting the knife carrier (4, 4a) to the
base (1) at a position in the vicinity of the bed
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knife roller (3, 3a), such that an axis skew angle
is contained between the knife carrier (4, 4a)
and the bed knife roller (3, 3a); and

an upper knife (5, 5a) associates with a struc-
tural surface of the knife carrier (4, 4a) to extend
along a longitudinal axis direction of the knife
carrier (4, 4a) from an end (40a) to another op-
posite end (40b) thereof in a spiral direction;
whereby when the long tape of tissue paper (S1,
S2) is fed and conveyed through between the
knife carrier (4, 4a) and the bed knife roller (3,
3a), a shear contact is formed between the up-
per knife (5, 5a) and the straight bed knives (32,
32a) on the bed knife roller (3, 3a) to cut the
tissue paper (S1, S2), and an angle contained
between an axis of the upper knife (5, 5a) and
a tangential line to the circumferential surface
of the bed knife roller (3, 3a) varies with every
change of cutting position on the upper knife (5,
5a) and

is therefore non-linearly variable, allowing the
long tape of tissue paper (S1, S2) to be cut into
regular length paper pieces (S11, S21).

The tissue paper cutting mechanism (100, 200) as
claimed in claim 1, further comprising a plurality of
idlers (2, 2a), via which the long tape of tissue paper
(S1, S2) is fed and conveyed through between the
upper knife (5, 5a) and the bed knife roller (3, 3a).

The tissue paper cutting mechanism (100, 200) as
claimed in claim 1, further comprising a fold-forming
roller (6, 6a) mounted to a position in the vicinity of
the bed knife roller (3, 3a) for forming folds on the
regular length paper pieces (S 11, S21).

The tissue paper cutting mechanism (100, 200) as
claimed in claim 1, further comprising a pneumatic
control device (8, 8a), which includes an air cylinder
(81, 81a) and an extension arm (82, 82a) connected
to the knife carrier (4, 4a); the extension arm (82,
82a) being controlled by the pneumatic control de-
vice (8, 8a) to extend or retract, so as to control the
upper knife (5, 5a) to move away from a correspond-
ing one of the straight bed knives (32) on the bed
knife roller (3, 3a) to a predetermined distant posi-
tion, or to approach toward the bed knife roller (3, 3a).

The tissue paper cutting mechanism (100, 200) as
claimed in claim 1, characterized in that the knife
carrier (4, 4a) is provided with a knife projecting
length adjusting unit (44) for adjusting a length of the
upper knife (5, 5a) projected from the knife carrier
(4, 4a), a knife clamping adjusting unit (45) for ad-
justing a tightness by which the upper knife (5, 5a)
is held to the knife carrier (4, 4a), and a knife curva-
ture adjusting unit (46) for adjusting a curvature of
the upper knife (5, 5a).
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An upper knife (5, 5a) structure with variable spiral
curve angle, being mounted on a knife carrier (4, 4a)
included in a tissue paper cutting mechanism (100,
200) to cooperate with a straight bed knives (32) on
a bed knife roller (3, 3a) of the tissue paper cutting
mechanism (100, 200) to cut a long tape of tissue
paper (S1, S2) into a plurality of regular length paper
pieces (S11, S21), comprising an upper knife (5, 5a)
located on a structural surface of the knife carrier (4,
4a) to extend along a longitudinal axis direction of
the knife carrier (4, 4a) from an end (40a, 40b) to
another opposite end thereof in a spiral direction.

The upper knife (5, 5a) as claimed in claim 6, char-
acterized in that the knife carrier (4, 4a) is provided
on the structural surface with a knife holder (42),
which is extended along the longitudinal axis direc-
tion of the knife carrier (4, 4a) from an end (40a) to
another opposite end (40b) thereof in a spiral direc-
tion, and the upper knife (5, 5a) being held to the
knife holder (42).

The upper knife (5, 5a) as claimed in claim 6, char-
acterized in that the knife carrier (4, 4a) is further
provided with a knife projecting length adjusting unit
(44) for adjusting a length of the upper knife (5, 5a)
projected from the knife carrier (4, 4a), a knife clamp-
ing adjusting unit (45) for adjusting a tightness by
which the upper knife (5, 5a) is held to the knife carrier
(4, 4a), and a knife curvature adjusting unit (46) for
adjusting a curvature of the upper knife (5, 5a).

Amended claims in accordance with Rule 137(2)
EPC.

1. A tissue paper cutting mechanism (100, 200) hav-
ing upper knife (5, 5a) with variable spiral curve angle
for cutting a long tape of tissue paper (S1, S2) into
aplurality of regularlength paper pieces, comprising:

a base (1);

a bed knife roller (3, 3a) including a roller shaft
(31, 31a) for mounting the bed knife roller (3) to
the base (1), so that the bed knife roller (3) is
rotatable in a predetermined rotating direction;
and being provided on a circumferential surface
with a plurality of straight bed knives (32) radially
spaced at predetermined intervals;
characterized in that :

aknife carrier (4, 4a) includes a carrier shaft
(41, 41a) for mounting the knife carrier (4,
4a)to the base (1) ata position in the vicinity
of the bed knife roller (3, 3a), such that an
axis skew angle is contained between the
knife carrier (4, 4a) and the bed knife roller
(3, 3a); and
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an upper knife (5, 5a) associates with a
structural surface of the knife carrier (4, 4a)
to extend along a longitudinal axis direction
of the knife carrier (4, 4a) from an end (40a)
to another opposite end (40b) thereof in a
spiral direction;

whereby when the long tape of tissue paper
(S1, S2) is fed and conveyed through be-
tween the knife carrier (4, 4a) and the bed
knife roller (3, 3a), a shear contact is formed
between the upper knife (5, 5a) and the
straight bed knives (32, 32a) on the bed
knife roller (3, 3a) to cut the tissue paper
(S1, S2), and an angle contained between
an axis of the upper knife (5, 5a) and a tan-
gential line to the circumferential surface of
the bed knife roller (3, 3a) varies with every
change of cutting position on the upper knife
(5, 5a) and is therefore non-linearly varia-
ble, allowing the long tape of tissue paper
(S1, S2) to be cut into regular length paper
pieces (S11, S21).

2. The tissue paper cutting mechanism (100, 200)
as claimed in claim 1, further comprising a plurality
of idlers (2, 2a), via which the long tape of tissue
paper (S1, S2) is fed and conveyed through between
the upper knife (5, 5a) and the bed knife roller (3, 3a).

3. The tissue paper cutting mechanism (100, 200)
as claimed in claim 1, further comprising a fold-form-
ing roller (6, 6a) mounted to a position in the vicinity
of the bed knife roller (3, 3a) for forming folds on the
regular length paper pieces (S11, S21).

4. The tissue paper cutting mechanism (100, 200)
as claimed in claim 1, further comprising a pneumatic
control device (8, 8a), which includes an air cylinder
(81, 81a) and an extension arm (82, 82a) connected
to the knife carrier (4, 4a); the extension arm (82,
82a) being controlled by the pneumatic control de-
vice (8, 8a) to extend or retract, so as to control the
upper knife (5, 5a) to move away from a correspond-
ing one of the straight bed knives (32) on the bed
knife roller (3, 3a) to a predetermined distant posi-
tion, or to approach toward the bed knife roller (3, 3a).

5. The tissue paper cutting mechanism (100, 200)
asclaimedinclaim 1, characterized in that the knife
carrier (4, 4a) is provided with a knife projecting
length adjusting unit (44) for adjusting a length of the
upper knife (5, 5a) projected from the knife carrier
(4, 4a), a knife clamping adjusting unit (46) for ad-
justing a tightness by which the upper knife (5, 5a)
is held to the knife carrier (4, 4a), and a knife curva-
ture adjusting unit (45) for adjusting a curvature of
the upper knife (5, 5a).
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6. An upper knife (5, 5 a) structure with variable spiral
curve angle, being mounted on a knife carrier (4, 4a)
included in a tissue paper cutting
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