
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

16
1 

11
2

A
1

��&��
�����
���
(11) EP 2 161 112 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
10.03.2010 Bulletin 2010/10

(21) Application number: 08163601.1

(22) Date of filing: 03.09.2008

(51) Int Cl.:
B26D 1/08 (2006.01) B31D 3/02 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(71) Applicant: Axxion Technology B.V.
8013 NK Zwolle (NL)

(72) Inventor: Wiegersma, Wieger
6951  MG  Dieren (NL)

(74) Representative: van Westenbrugge, Andries
Nederlandsch Octrooibureau 
Postbus 29720
2502 LS Den Haag (NL)

(54) Cutting device

(57) The invention relates to a cutting device for cut-
ting a segment of honeycomb material from a substan-
tially endless band of honeycomb material, comprising a
transport device for transporting the band honeycomb
material in a transport direction, a blade mounted down-
stream of the transport device on a frame below a trans-

port plane of the band of honeycomb material, and posi-
tioned for cutting the segment from the band honeycomb
material, and an actuator for driving the cutting blade in
an upward direction.
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Description

Background

[0001] The present invention relates to a cutting device
for cutting honeycomb material.
[0002] An example of an apparatus for producing an
endless band of unexpanded honeycomb material is dis-
closed in US-6.858.109, US-3.257.253, and US-
4.133.712, for instance. Usually, the unexpanded hon-
eycomb material is expanded before its use. This can be
done in a production step directly after its production.
More often, however, the honeycomb material is trans-
ported in its unexpanded state and expanded before its
use. This can take place remote from the production site.
[0003] After it is expanded, the almost endless band
of expanded honeycomb material will often be cut into
sheets or segments of honeycomb material for further
use. The cutting process is often discontinuous, which
disrupts the further processing steps in which the sheets
will be used often as a filling material. The cutting process
can also cause abutment of material against a cutting
blade, or, in case of the use of a cutting device with a
guillotine-type of blade, it can result in that the honey-
comb material is cut at an angle in case of a cut in trans-
verse direction of a band of honeycomb material.
[0004] Thus, current cutting devices leave room for im-
provement.

Summary of the Invention

[0005] An object of the invention is to improve current
cutting devices for honeycomb material.
[0006] According to a first aspect of the invention this
is realized with a cutting device for cutting a segment of
honeycomb material from a substantially endless band
of honeycomb material, comprising a transport device
for transporting the band honeycomb material in a trans-
port direction, a blade mounted downstream of the trans-
port device on a frame below a transport plane of the
band of honeycomb material, and positioned for cutting
the segment from the band honeycomb material, and an
actuator for driving the cutting blade in an upward direc-
tion.
[0007] It was found that this device provides the pos-
sibility of cutting the honeycomb material very fast, thus
allowing increased running speed of the material. Fur-
thermore, it allows very broad bands of honeycomb ma-
terial, with a width of up to 200 cm, even up to 250 cm.
[0008] The invention furthermore provides a method
for cutting a segment of honeycomb material from a sub-
stantially endless band of honeycomb material, compris-
ing the steps of feeding the band of honeycomb material
in a transport direction to a cutting device having a blade,
driving said blade to reciprocate substantially perpendic-
ular to the transport direction in a plane normal to the
transport direction, and controlling the speed of feeding
of the honeycomb material depending on the position of

the blade.
[0009] When coupling the reciprocating speed of the
blade and the transport speed of the honeycomb mate-
rial, it is possible to use the compressibility of the honey-
comb material in the transport direction to an advantage.
In an embodiment, said blade is positioned for cutting
the band of honeycomb material in substantially trans-
verse direction, and wherein said actuator drives said
blade up and down, to reciprocate.
[0010] The fast cutting speed further allows the blade
to be mounted statically with respect to the running di-
rection of the band of honeycomb material. It is know to
have blades moving along with the honeycomb material
during cutting and moving back to their starting position
after cutting, in order to increase the running speed of
the material, of to limit the disruption of the band as much
as possible. This, however, requires complex cutting de-
vices and control systems and actuators. These cutting
devices are usually actuated using hydraulic cylinders.
The current invention provides faster cutting with a very
narrow space (in the running direction) of the cutting de-
vice. In fact, it can be build to require only about 50 cm.
In a very compact building concept, it may require as little
as 20 cm.
[0011] In an embodiment, the transport device com-
prises rollers and a driving device for driving the rollers.
[0012] In an embodiment, the cutting device further
comprises a control device, operationally coupled to the
actuator and the driving device for mutually tuning the
transport speed of the transport device and the recipro-
cating movement of the blade.
[0013] In an embodiment, the control device is opera-
tionally coupled for slowing down the speed of the trans-
port device when the blade cuts through the honeycomb
material.
[0014] In an embodiment, the actuator comprises a lin-
ear motor.
[0015] In an embodiment, the linear motor is mounted
with its direction of motion substantially perpendicular to
the plane of the honeycomb material.
[0016] In an embodiment, the frame mounts said blade
at its ends and along the edge away from the cutting edge.
[0017] In an embodiment, the cutting device further
comprises a transport device mounted downstream of
the first transport device and the blade.
[0018] In an embodiment, the blade is mounted for cut-
ting in longitudinal direction of the cells. The cutting edge
is mounted in an embodiment upward when the blade is
positioned below the band of honeycomb material when
the cutting device is in operation.
[0019] The band of expanded honeycomb material is
highly flexible and compressible in its longitudinal direc-
tion. In the invention in which the transport device is op-
erationally coupled to the movements of the blade, this
property is used.
[0020] The invention further relates to a cutting device
for cutting a segment of honeycomb material from a sub-
stantially endless band of honeycomb material, compris-
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ing a blade mounted on a frame and positioned for cutting
the segment from the band of honeycomb material, a
linear motor operationally coupled to the blade for driving
the cutting blade up and down, transverse with respect
to the band of honeycomb material, and dampers for bi-
asing motion of the cutting blade between two end posi-
tions.
[0021] In an embodiment, in this cutting device the
blade is a thin cutting blade.
[0022] The cutting device of the invention allows very
accurate cutting. This is in particular of interest for auto-
mated production systems in which the cut parts of hon-
eycomb material are automatically handled in a produc-
tion process.
[0023] It may be devisable to design the cutting device
of the invention using the linear electric motor with the
blade positioned above a band of honeycomb material.
In such an embodiment, the alternative device may be
defined as a cutting device for cutting a segment of hon-
eycomb material from a substantially endless band of
honeycomb material, comprising a transport device for
transporting the band honeycomb material in a transport
direction, a blade mounted downstream of the transport
device on a frame above a transport plane of the band
of honeycomb material, and positioned for cutting the
segment from the band honeycomb material, and an ac-
tuator for driving the cutting blade, wherein said actuator
comprises a lineair electrical motor.
[0024] In that way, it is possible to cut the band very
fast and without disrupting its transport. In this device
too, the cutting device further comprises a control device,
operationally coupled to the actuator and the driving de-
vice for mutually tuning the transport speed of the trans-
port device and the reciprocating movement of the blade.
Positioning of the blade above the band of honeycomb
material will, however, require a heavy frame above the
band of material and requires more space in running di-
rection of the material. The alternative cutting device may
be the subject of a divisional application.
[0025] The invention further pertains to an apparatus
comprising one or more of the characterising features
described in the description and/or shown in the attached
drawings.
[0026] The invention further pertains to a method com-
prising one or more of the characterising features de-
scribed in the description and/or shown in the attached
drawings.
[0027] The fast and accuate cutting device of any as-
pect of the invention can easily be inserted in automated
production lines which insert parts which are cut from the
band of honeycomb material into other, further products.
Furthermore, vibrations are easily avoided as much as
possible.
[0028] The various aspects discussed in this patent
can be combined in order to provide additional advan-
tages.

Description of the Drawings

[0029] The invention will be further elucidated referring
to an embodiment of a cutting device shown in the at-
tached drawings, showing in:

Figure 1 an assembly for expanding and cutting to
size honeycomb material;
Figure 1A the expanding of honeycomb material,
seen from above;
figure 2 a front view of a cutting device for the as-
sembly of figure 1;
figure 3 again the cutting device with a part of the
knife holding elements removed, and
figure 4 a cross section of the cutting device of figure
2.

Detailed Description of Embodiments

[0030] Figure 1 shows an assembly for expanding and
cutting honeycomb material 1. The assembly has an ex-
panding stage 2 which as such is well knows in the art.
After expanding the honeycomb material, it is wetted and
guided through drying ovens 3 in order to consolidate the
expanded form of the honeycomb material. After the dry-
ing ovens 3, the expanded and dried endless honeycomb
material is guided past a cutting device 4 which cuts in
general in longitudinal direction of the expanded honey-
comb material. After this longitudinal cutter the expanded
honeycomb material is transported to a cutting device 5
for cutting off a segment of honeycomb material from the
substantially endless brand of honeycomb material.
[0031] Figure 1A shows a top view of the expansion
of honeycomb material according to this embodiment.
The unexpanded material is produced from endless pa-
per material, usually unwound from a roll of paper (kraft
paper, for instance) of about 2-5 meters wide. On the
surface of this paper material, longitudinal stripes of glue
are applied, and several of these layer are stacked. From
this (endless) band of stacked and via stripes of glue
adhered paper material strips are cut, with the cut in
transverse direction. The width of the strips is the height
of the honeycomb material. These strips are also glued
together to form an endless band of unexpanded honey-
comb material. The cutting device 5 is constructed to cut
the honeycomb material (substantially) perpendicular to
the plane of the paper, i.e. perpendicular to the plane of
the cell of the honeycomb material.
[0032] Figure 2 is a detailed front view of the cutting
device 5 of figure 1. The cutting device 5 has a frame 6
onto which a blade or knife and actuator are mounted,
and the device provides a transport surface onto which
the endless band of honeycomb material rests while it
passes the cutting device. The transport direction is out
of the paper. In this view towards the reader.
[0033] The cutting device itself has a vertical frame
part 7 onto which the knife and driving means of the knife
are mounted. The cutting device 5 has a blade 11 which
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is mounted onto mounting support members 8 and 10
and a central mounting element 9 onto which also the
mounting elements 8 and 10 are mounted. The cutting
device further has a driving motor 12 which in thin em-
bodiment is a linear electric drive. In an embodiment, the
Tecnotion TB 30 N linear motor is used. It uses two TB288
and one TB192 magnet plates. Furthermore, a position
determining device is used. This may be an encoder In
the above embodiment, an analog Hall sensor, also ob-
tainable via Technotion, was used. The linear electric
drive has one part fixedly mounted on the vertical frame
7 and a driven part which is mounted to support elements
8 and 9 for driving the blade and support elements 8, 10
and 9 up and down in the vertical direction, in a recipro-
cating way.
[0034] The cutting device further has stops 13, 13’, 14
and 14’ which provide a stop for the blade and supporting
elements.
[0035] Figure 3 shows the view of figure 2 with some
parts of the cutting device 5 removed in order to have a
better view of its interior.
[0036] Both ends of the support member 8 and 10 have
rail elements 19 which are slidingly mounted on rails 18.
Furthermore, in this view clearly the driven part 17 of the
driving linear motor 12 is visible. In mounted condition,
this driven part 17 is fixedly mounted to the central sup-
port part 9 which supports the blade 11. In this view, stops
13, 13’, 14, 14’ are clearly visible. The vertical position
of the stops can be adjusted easily. Furthermore, in this
view, the rail 15 is visible and guides 16 which run on the
rails 15. In mounted condition, the guides 16 are fixedly
amounted to the central support part 9 (fig. 2) which sup-
ports the blade 11.
[0037] In figure 4, a cross section of figure 2 is shown.
In this cross section, the an upper bar 20 can been seen
which, when the blade 11 moves upwards, holds the end-
less band of the honeycomb material from moving up-
wards. The transport direction of the honeycomb material
is indicated with an arrow A and the cutting direction of
blade 11 is indicated with an arrow B.
[0038] In operation, unexpanded honeycomb material
in an endless band enters the expanding assembly of
figure 1 at the position of the arrow, in the direction of the
arrow. Next, in the unfolding line 2, the honeycomb ma-
terial is expanded in a way which is known to the man
skilled in the art. Also, if necessary, a small amount of
moisture is sprayed on the expanded honeycomb mate-
rial and the honeycomb material is subsequently trans-
ported, via transport rolls 21 which are indicated before
and between the drying ovens 3, through the drying ov-
ens 3. In the drying ovens 3, the moisturized and expand-
ed honeycomb material is dried again in order to make
the expanded shape permanent. After leaving the drying
ovens 3, transported by means of the transport rolls 21,
the endless band of honeycomb material now encounters
a longitudinal cutting device 4.
[0039] In this shown embodiment, the longitudinal cut-
ting device 4 has two circle saw cutting blade 4 which

rotate and are fixedly mounted but can be mounted at
different transfers positions. These blades provides cuts
in longitudinal direction the honeycomb material in end-
less smaller bands of honeycomb material.
[0040] Next, the endless band of honeycomb material
passes a final transport roll 22 and from this transport roll
22 it encounters the cutting device 5 of the current inven-
tion. This cutting device 5 has a blade 11 which recipro-
cates in with respect to the band of honeycomb material,
in vertical direction in order to make a cut in the transfers
direction of the band of material. Coupled to the cutting
device is a control unit 23 which also controls the speed
of the transport rolls 22, dependent on the position of the
blade 11.. As the endless band of honeycomb material
is relatively flexible in its longitudinal direction, a slowing
down of the transport speed of the transport rolls 22 re-
sults in a small flexing together of the honeycomb mate-
rial. The controller is coupled to the movement of the
blade. When the blade 11 moves upwards in order to cut
the honeycomb material, the controller 23 slows down
the transport speed of the transport roll 22, and in this
way provides that the endless band of honeycomb ma-
terial has a speed which is, with respect to the speed of
the blade 11, almost zero. In this way, it is possible to
provide a clean, transfers cut through the honeycomb
material. Furthermore, the honeycomb material is not
damaged.
[0041] It will also be clear that the above description
and drawings are included to illustrate some embodi-
ments of the invention, and not to limit the scope of pro-
tection. Starting from this disclosure, many more embod-
iments will be evident to a skilled person which are within
the scope of protection and the essence of this invention
and which are obvious combinations of prior art tech-
niques and the disclosure of this patent.

Claims

1. A cutting device for cutting a segment of honeycomb
material from a substantially endless band of hon-
eycomb material, comprising a transport device for
transporting the band honeycomb material in a trans-
port direction, a blade mounted downstream of the
transport device on a frame below a transport plane
of the band of honeycomb material, and positioned
for cutting the segment from the band honeycomb
material, and an actuator for driving the cutting blade
in an upward direction.

2. The cutting device of claim 1, wherein said blade is
positioned for cutting the band of honeycomb mate-
rial in substantially transverse direction, and wherein
said actuator drives said blade up and down, to re-
ciprocate.

3. The cutting device of claim 1 or 2, wherein said trans-
port device comprises rollers and a driving device
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for driving the rollers.

4. The cutting device according to any one of the pre-
ceding claims, wherein said cutting device further
comprises a control device, operationally coupled to
the actuator and the driving device for mutually tun-
ing the transport speed of the transport device and
the reciprocating movement of the blade.

5. The cutting device according to claim 4, wherein said
control device is operationally coupled for slowing
down the speed of the transport device when the
blade cuts through the honeycomb material.

6. The cutting device according to any one of the pre-
ceding claims, wherein said actuator comprises a
linear motor.

7. The cutting device according to claim 6, wherein said
linear motor is mounted with its direction of motion
substantially perpendicular to the plane of the hon-
eycomb material.

8. The cutting device of claim 1, wherein said frame
mounts said blade at its ends and along the edge
away from the cutting edge.

9. The cutting device of claim 1, further comprising a
transport device mounted downstream of the first
transport device and the blade.

10. The cutting device according to any one of the pre-
ceding claims, wherein said blade is mounted for cut-
ting in longitudinal direction of the cells.

11. A method for cutting a segment of honeycomb ma-
terial from a substantially endless band of honey-
comb material, comprising the steps of:

- feeding the band of honeycomb material in a
transport direction to a cutting device having a
blade;
- driving said blade to reciprocate substantially
perpendicular to the transport direction in a
plane normal to the transport direction, and
- controlling the speed of feeding of the honey-
comb material depending on the position of the
blade.

12. A cutting device for cutting a segment of honeycomb
material from a substantially endless band of hon-
eycomb material, comprising:

- a blade mounted on a frame and positioned for
cutting the segment from the band of honey-
comb material;
- a linear motor operationally coupled to the
blade for driving the cutting blade up and down,

transverse with respect to the band of honey-
comb material, and
- dampers for biasing motion of the cutting blade
between two end positions.

13. The cutting device of claim 16, wherein the blade is
a thin cutting blade.

7 8 



EP 2 161 112 A1

6



EP 2 161 112 A1

7



EP 2 161 112 A1

8



EP 2 161 112 A1

9



EP 2 161 112 A1

10



EP 2 161 112 A1

11



EP 2 161 112 A1

12

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6858109 B [0002]
• US 3257253 A [0002]

• US 4133712 A [0002]


	bibliography
	description
	claims
	drawings
	search report

