WO 03/013787 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

20 February 2003 (20.02.2003) PCT WO 03/013787 A1l
(51) International Patent Classification”: B24B 9/00 (74) Agent: HOFMAN-BANG ZACCO A/S; Hans
Bekkevolds Allé 7, DK-2900 Hellerup (DK).
(21) International Application Number: PCT/DK02/00523
(22) International Filing Date: 5 August 2002 (05.08.2002) (81) Designated States (national): AE, AG, AL, AM, AT (util-

(25) Filing Language: Danish

(26) Publication Language: English
(30) Priority Data:

PA 2001 01180 6 August 2001 (06.08.2001) DK

(71) Applicant (for all designated States except US): HIM-
MER, Nina [DK/RU]; Tverskaya 12, Korpus 8,, Apart-
ment 183, 103009 Moscow (RU).

(72) Inventor; and

(75) Inventor/Applicant (for US only): PEDERSEN, Steffen,
Bastrup [DK/DK]; Hostrupvej 83, 1. Floor, 5, DK-9500
Hobro (DK).

34

ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util-
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE
(utility model), EE, ES, FI (utility model), FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN,
MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD,
SE, SG, SI, SK (utility model), SK, SL, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,

[Continued on next page]

(54) Title: WORKING DEVICE AND METHOD FOR WORKING A STACK OF PLATE-SHAPED ELEMENTS

(57) Abstract: A working station for
working vertical edges of a stack (9) of
plate-shaped elements (10). The working
station comprises a support (11) for
supporting the stack (9) and a number
of working devices (1, 2, 3, 4) that are
each configured for being able to slide
towards and away from the stack (9).
The support (11) is configured for being
able to rotate the stack (9) about a vertical
axis (13), and the working devices (1,
2, 3, 4) are configured for being, in
a fixed path, able to slide between an
outermost position away from the stack
(9) and an innermost position towards
or in proximity away from the stack (9)
and an innermost position towards or
in proximity of the vertical edges of the
stack (9), irrespective of the angulation
of the stack (9). Furthermore, a method
is disclosed for working vertical edges of
a stack (9) of plate-shaped elements (10)
by means of such working station.




w0 03/013787 A1 NI 000 000

TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,  For two-letter codes and other abbreviations, refer to the "Guid-
GW, ML, MR, NE, SN, TD, TG). ance Notes on Codes and Abbreviations" appearing at the begin-

ning of each regular issue of the PCT Gazette.
Published:

—  with international search report



WO 03/013787 PCT/DKO02/00523

10

15

20

25

30

1

Working device and method for working a stack of plate-shaped elements.

The invention relates to a working station for working vertical edges of a
stack of plate-shaped elements, which working station comprises a support
for supporting the stack and a number of working devices that are each
configured to be brought towards and away from the stack.

The invention also relates to a method of working vertical edges of a stack of
plate-shaped elements by means of a number of working devices that are
successively brought towards the vertical edges of the stack and work them
along their entire circumference.

Such working station is used eg for grinding or intermediate grinding of edges
of tabletops, shelves or other furniture elements that can be stacked for
forming a stack, wherein, in this case, the working station comprises a
number of grinding cylinders that can be caused to abut on the vertical edges
of the stack. EP-A2-1,034,882 teaches one such grinding device, wherein the
stack of plate-shaped elements is secured on a roller belt, while the grinding
device with two grinding cylinders can be conveyed around the stack with
one of the grinding cylinders in contact with the peripheral edges of the stack.
The grinding cylinders are mounted in a common holder devicé that is
turnably suspended in a travelling trolley that can be caused to slide in a first
direction along a transverse beam that can further be caused to slide in a
second direction perpendicular thereto. This construction means that the
grinding cylinders can be conveyed around the stack while one of them abuts
on the vertical edges of the stack and grinds them. When the grinding with
the first grinding cylinder is finished, the holder device of the grinding
cylinders is turned 180°, whereby the second cylinder is caused to abut on
the periphery of the stack. Then this second grinding cylinder is conveyed
around the stack, preferably with an oppositely oriented direction of rotation.
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It is a drawback of this grinding device that the entire grinding device with two
grinding cylinders is to be conveyed around the stack of plate-shaped
elements, which for one thing requires excessive energy and for another
requires complex guiding of the grinding device. Besides, the grinding
process is time-consuming, since the entire grinding device must be
conveyed twice around the stack.

A further working station is also known in the form of a grinding device that is
automated. By this grinding device the stack of plate-shaped elements is also
secured, while the working devices rotate about the stack. In this device the
peripheral geometry of the stack is measured by a measuring wheel that
rotates about the stack in order to subsequently revert to its starting point.
Then a grinding cylinder with double-coated flexible grinding cloth is
conveyed around the stack while it rotates in one direction. Upon return the
grinding cylinder rotates in the opposite direction. Finally a blow cleaner is
conveyed around the stack to remove grinding dust and it also reverts to its
starting point. Thus the stack is caused to run around six times during this
grinding process, of which the two involve no kind of working.

It is the object of the invention to provide a working station that can be used
eg as a grinding device for grinding the vertical edges of a stack of plate-
shaped elements without being in possession of the above-described
drawbacks of the prior art.

This is achieved by configuring the working station described above such that
the support is configured for being able to rotate the stack about a vertical
axis, and that the working devices are configured for being, in a fixed track,
displaceable between an outermost position away from the stack and an
innermost position towards or in proximity of the vertical edges of the stack,
irrespective of the angulation of the stack. It is also obtained by the method
described above being configured such that the stack is rotated about a
vertical axis, and that the working devices are displaced in a fixed track for
working of the vertical edges of the stack.
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Hereby a working station is achieved for working the vertical edges of a stack
of plate-shaped elements, said working station having firstly a more simple
construction that the prior art grinding device described above, the number of
degrees of freedom for the individual working devices being considerably
reduced. Furthermore this construction of a working station, where the stack
is the rotating element as opposed to the prior art where it is the working
devices that are conveyed around a fixed stack, means that the working time
can be reduced since return of the working devices no longer takes place.

According to the preferred embodiment, each of the working stations is
mounted on a sliding carriage that can be caused to slide radially towards
and away from the stack. Such mounting of the working devices is
particularly simple and gives rise to a comparatively simple monitoring of the
management of the working station.

As mentioned, a working station according to the invention is particularly
suitable as grinding device for grinding vertical edges of a stack of plate-
shaped elements. In this embodiment the working devices comprise at least
one grinding cylinder that is configured to be turnable about a vertical axis.
The grinding cylinder is preferably provided with a flexible grinding material,
which causes the grinding effect of the grinding cylinder to be maintained
over time.

According to a particularly preferred embodiment, the working station
comprises precisely two grinding cylinders that are configured for rotation in
opposite directions, whereby uniform working is performed on the edges of
plate-shaped elements.

The working station according to the invention is preferably provided with
measuring means for detecting the peripheral geometry of the stack, since
guide means are also provided for automatically moving the working devices
towards the and away from the stack in response to the detected geometry
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and the rotation of the stack. By configuring the working station in this
manner, fully automated control of the working is obtained.

The measuring means may comprise a measuring wheel that is mounted on
a carriage that can be caused to slide radially towards and away from the
stack. The measuring wheel is thus mounted in the same manner as the
working devices, thereby simplifying the construction.

When the working station is configured with grinding cylinders, means may
be provided for removing grinding dust from the vertical edges of the stack.
These means may be in the form of a blower device that is mounted on a
carriage that can be displaced radially towards and away from the stack, or
they may be in the form of a brush that rotates about a vertical axis and is
mounted on a carriage that can be caused to slide radially towards and away
from the stack.

The working station according to the invention may, as mentioned, be a
grinding device, but it may also be configured as a painting or varnishing
device, whereby the working devices are configured with a paint or varnish
applicator device, and optionally a working device provided with hardening
means, such as UV lamps, for the paint or the varnish. These paint or vanish
applicator devices and a hardening device, if any, may be arranged in the
same working station as the grinding device, but preferably, however, they
are separate, as they may be arranged eg within each their dustproof
enclosure.

By the preferred embodiment of the method of working vertical edges on a
stack of plate-shaped elements, the latter are subjected to grinding in the
following steps:

- a measuring wheel is displaced radially for abutment on the periphery
of the stack, the stack is rotated one full revolution while
simultaneously its peripheral geometry is registered, the measuring
wheel is displaced radially away from the stack;
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- afirst grinding cylinder that rotates in a first direction about a vertical
axis is displaced radially for abutment on the vertical edges of the
stack, while the stack rotates one full revolution, the first grinding
cylinder is displaced radially way from the stack;

- a second grinding cylinder that rotates in a second direction about a
vertical axis is displaced radially for abutment on the vertical edges of
the stack, while the stack rotates one full revolution, the second
grinding cylinder is caused to slide radially away from the stack;

- a blower device or a rotating brush is caused to slide radially towards
the vertical edges of the stack, while the stack rotates one full
revolution, the blower device or the brush is caused to slide radially
away from the stack.

The invention will now be explained in further detail with reference to the
drawing, wherein

Figure 1 schematically shows a working station according to the invention in
accordance with a preferred embodiment;

Figures 2a-2d schematically show the operation of the working station shown
in Figure 1, seen from the top when the vertical edges of a stack of plate-
shaped elements are subjected to grinding; and

Figure 3 schematically shows an alternative embodiment of a working station
according to the invention.

Figure 1 schematically shows a working station according to the invention in
a preferred embodiment, wherein the working station is configured as a
grinding device, wherein the grinding devices are configured with a
measuring wheel 1, two grinding cylinders 2,3 and a blower device 4.

Each of the working devices 1-4 is mounted on a carriage 5 that is configured
to be slidable on a radially protruding bracket 6, as is outlined by the double
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arrows A at each carriage 5. For causing the carriage 5 to slide, suitable
means are provided, eg in the form of pneumatic cylinders, hydraulic
cylinders, servomotors or other purely mechanical constructions. A person
skilled in the art will be able to readily point to such means and they will not
be subject to further discussion herein.

The brackets 6 are secured on a central unit 7, from where they project
radially. The central unit 7 and/or the brackets 6 is/are attached to a machine
frame, not shown in further detail, that imparts to the working station the
requisite strength and rigidity. Such machine frame can be of any given type
and a person skilled in the art will be able to readily point to such frame.

Underneath the working station a roller path 8 is provided on which a stack 9
of plate-shaped elements 10, such as tabletops, shelves or other plate-
shaped elements, are transported into the working station. In figure 1 one
such stack 9 has already been arranged on a support 11 and is ready for
working. The stack 9 is located centrally in the working station and rests on a
support 11 that is configured as a rotary table that is, in a controlled manner,
able to rotate the stack 9 continuously about a vertical axis 13, as will be
described below. Also the means for rotating the stack 9 can readily be
pointed to by the person skilled in the art and they will not be subject to
further discussion herein. For securing the stack 9 on the support 11 a
clamping device 12 is provided in the form of a scissor mechanism that
clamps in the stack 9 between the support 11 and the central unit 7 of the
working station. Of course, the clamping device 12 can be configured in other
ways than the shown scissor mechanism, as it is possible to use eg a
hydraulic or pneumatic cylinder or some other kind of mechanical securing
means.

The operational steps undertaken when the vertical edges of the stack 9 are
to be worked will be described in the following with reference to Figures 2a-
2d that schematically show the working station shown in Figure 1, seen from
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above, when the vertical edges of a stack 9 of plate-shaped elements 10 are
subjected to grinding.

First, a stack 9 of plate-shaped elements 10 are conveyed into the support 11
underneath the central unit 7 of the working station and the clamping device
12 is activated to achieve the position shown in Figure 1. Then the measuring
wheel 1 is taken for abutment on the vertical edges of the stack 9, its
associated carriage 5 being caused to slide radially inwards from the position
shown in Figure 1. Hereby the position shown in Figure 2a is obtained. The
support 11 and hence the stack 9 is now caused to rotate one full revolution,
while the measuring wheel 1 maintains its abutment on the periphery of the
stack 9 during further displacements towards or away from the centre of the
working station. A registration unit not described more specifically herein,
such as a computer, registers and stores the detected data concerning the
peripheral geometry of the stack 9, and this information is used for
subsequent control of the remaining working devices of the working station.
Here it shall be mentioned that the working device for measuring the
peripheral geometry of the stack 9 may comprise two measufing wheels 1
located vertically above each other, whereby any deviations from the vertical
plane of the vertical edges of the stack 9 can be registered.

When the peripheral geometry of the entire stack 9 has been detected, the
measuring wheel 1 is taken radially away from the stack 9 again. Now the
stack 9 is caused to rotate yet one full revolution, while simultaneously a
rotating first grinding cylinder 2 is caused into abutment on the vertical edges
of the stack 9 as shown in Figure 2b. The grinding cylinder 2 is preferably of
the type that is provided with protruding, flexible grinding cloths or
sandpaper, whereby a high grinding effect is ensured even after protracted
periods of use. Sliding of the grinding cylinder 2 towards or away from the
centre of the working station is, in the preferred embodiment, controlled by a
(not shown) computer, since data concerning the peripheral geometry of the
stack just detected is used to ensure that there is at all times an optimal
grinding abutment on the vertical edges of the stack 9, irrespective of the
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angulation of the stack 9. As it is, these data are used in the same way for all
subsequent working devices in the working station.

When the stack 9 has rotated one full revolution and has been subjected to
grinding in a first direction, the first grinding cylinder 2 is caused to slide away
from the stack 9. The stack 9 is now once again caused to rotate one full
revolution while simultaneously a second grinding cylinder 3 is caused to
abut on the vertical edges of the stack 9. This second grinding cylinder 3
rotates in the opposite direction of the first grinding cylinder 2, as shown in
Figure 2c.

When this second grinding operation is completed, the stack 9 is caused to
rotate one final revolution while simultaneously a blower unit 4 for the
removal of grinding dust from the vertical edges of the stack 9 is caused to
slide towards the stack 9 as shown in Figure 2d.

The blower device 4 may comprise a number of blow nozzles 14 as shown in
Figure 1, or it may optionally be configured as a narrow air gap. According to
an alternative embodiment, the device for the removal of grinding dust may
be configured as a brush that rotates about a vertical axis that is caused to
abut on the vertical edges of the stack 9.

When the stack 9 has rotated this final full revolution and has been cleaned
of grinding dust, the stack 9 of plate-shaped elements 10 may continue along
the roller path 8 for further processing.

This further processing may consist eg of varnishing or painting of the edges
of the plate-shaped elements 10. This process may take place in a working
station of the same type as just described, wherein the working devices in the
form of grinding cylinders and blower device are replaced by paint or varnish
applicator devices and hardening devices, eg in the form of UV lamps. Such
working station is shown in Figure 3 and operates in accordance with the
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same functional principles as the working station shown in Figures 1 and 2a-
2d.

Likewise, the working station shown in Figure 3 comprises a central unit 7,
from where brackets 6 project radially. On two of the brackets there are, via
carriages 5, slidably arranged a varnish applicator 15 with spray nozzles 16
and a hardening device 17 with UV lamps 18.

The stack 9 of plate-shaped elements 10 are again conveyed towards the
working station via a roller path 8 and is located on a support 11 in the form
of a rotary table that enables the stack 9 to be rotated continuously about a
vertical axis 13. The working station shown in Figure 3 is configured for being
located immediately in extension of the working station shown in Figures 1
and 2a-2d and data concerning the peripheral geometry of the stack can
therefore be reused in this working station. This is why no measuring device
is provided for detecting the peripheral geometry of the stack 9.

When the vertical edges of the stack 9 are varnished, the varnish applicator
device 15 is first caused to slide inwards until a suitable distance from the
stack 9 has been reached, following which the stack 9 is caused to rotate one
full revolution while the varnish is applied by spraying via the spray nozzles
16 on the varnish applicator device 15. Now the hardening device 17 with UV
lamps is caused to slide inwards until a suitable distance from the stack 9
has been reached, and the stack 9 rotates yet a full revolution. The
varnishing procedure is now completed and the stack 9 may be removed for
further processing, if any, of the plate-shaped elements 10.

In the work stations shown in Figures 1-3, the working devices (measuring
wheel 1, grinding cylinders 3,4, blower device 5, varnish applicator device 15
and hardening device 17) are suspended in brackets 6 that are secured to a
central unit 7, which is in turn secured to a machine frame in a not shown
manner. The working devices may, however, advantageously be controlled
by means of brackets 6, both at the top and at the bottom of the working
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station in order to obtain improved control thereof. Furthermore, the entire
working station will in practice often be built into a closed enclosure to ensure
that grinding dust and paint or varnish residue are not spread in the
production premises.

Finally, there will usually be provided automatic control of both the rotation of
the stack 9 and the sliding of the working devices towards or away from the
stack. However, such control could easily be recommended and for the sake
of overview Figures 1-3 show only the technical measures necessary for
understanding the present invention.
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Claims

1. A working station for working vertical edges of a stack (9) of plate-shaped
elements (10), which working station comprises a support (11) for supporting
the stack (9) and a number of working devices (1, 2, 3, 4; 15, 17) that are
each configured to be able to slide towards and away from the stack (9),
characterised in that the support (11) is configured for being able to rotate
the stack about a vertical axis (13); and that the working devices (1, 2, 3, 4,
15, 17) are configured for being, in a fixed path, able to slide between an
outermost position away from the stack (9) and an innermost position
towards or in proximity of the vertical edges of the stack (9), irrespective of
the angulation of the stack (9).

2. A working station according to claim 1, characterised in that each of the
working devices (1, 2, 3, 4; 15, 17) is mounted on a carriage (5) that can be
caused to slide radially towards and away from the stack (9) along a bracket

(6).

3. A working station according to claim 1 or 2, characterised in that the
working devices comprise at least one grinding cylinder (2, 3) that is
configured to be turnable about a vertical axis.

4. A working station according to claim 3, characterised in that the grinding
cylinder (2, 3) is provided with a flexible grinding material.

5. A working station according to claim 3 or 4, characterised in that
precisely two grinding cylinders (2, 3) are provided that are configured for
rotation in opposite directions.

6. A working station according to any one of claims 3-5, characterised in
that measuring means are provided for detecting the peripheral geometry of
the stack (9); and that control means are provided for automatically moving
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the working devices (1, 2, 3, 4; 15, 17) towards and away from the stack (9)
in response to the detected geometry and the rotation of the stack (9).

7. A working station according to claim 6, characterised in that the
measuring means comprise a measuring wheel (1) mounted on a carriage (5)
that can be caused to slide radially towards and away from the stack (9).

8. A working station according to any one of claims 3-7, characterised in
further comprising means for removing grinding dust from the vertical edges
of the stack (9).

9. A working station according to claim 8, characterised in that the means
for removing grinding dust comprise a blower device (4) mounted on a
carriage (5) that can be caused to slide radially towards and away from the
stack (9).

10. A working station according to claim 8, characterised in that the means
for removing grinding dust comprise a brush that rotates about a vertical axis
and is mounted on a carriage that can be caused to slide radially towards
and away from the stack.

11. A working station according to any one of claims 2-10, characterised in
that the working devices comprise a paint or varnish applicator device (15).

12. A working station according to claim 11, characterised in further
comprising a hardening device (17) provided with hardening means for the
paint or the varnish.

13. A working station according to claim 12, characterised in that the
hardening means are UV lamps (18).

14. A method of working vertical edges of a stack (9) of plate-shaped
elements (10) by means of a number of working devices (1, 2, 3, 4; 15, 17)
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that are caused to successively move towards the vertical edges of the stack
(9) and to work same along their entire circumference, characterised in that
the stack (9) is rotated about a vertical axis (13); and that the working
devices (1, 2, 3, 4,; 15, 17) are caused to slide in a fixed path for working of
the vertical edges of the stack (9).

15. A method according to claim 14, characterised in that the working
devices (1, 2, 3, 4; 15, 17) are displaced radially towards the stack (9).

16. A method according to claim 15, characterised in that the vertical edges
of the stack (9) are subjected to grinding in the following steps:

a measuring wheel (1) is displaced radially for abutment on the
periphery of the stack (9), the stack (9) is rotated one full revolution
while simultaneously its peripheral geometry is registered, the
measuring wheel (1) is displaced radially away from the stack (9);

a first grinding cylinder (2) that rotates in a first direction about a
vertical axis is displaced radially for abutment on the vertical edges of
the stack (9), while the stack (9) rotates one full revolution, the first
grinding cylinder (2) is displaced radially way from the stack (9);

a second grinding cylinder (3) that rotates in a second direction about
a vertical axis is displaced radially for abutment on the vertical edges
of the stack (9), while the stack (9) rotates one full revolution, the
second grinding cylinder (3) is caused to slide radially away from the
stack (9);

a blower device (4) or a rotating brush is caused to slide radially
towards the vertical edges of the stack (9), while the stack (9) rotates
one full revolution, the blower device (4) or the brush is caused to slide
radially away from the stack (9).
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