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(54) ECCENTRIC DRIVE MECHANISM FOR A FOLDING MACHINE

(57) The invention relates to an eccentric drive mech-
anism (D") for a folding machine, comprising an driven
wheel (9") driven by a drive means (8"), the driven wheel
( 9") being connected to a clamping beam (1"), which
clamping beam (1") is provided with an upper clamping
tool (3") arranged to cooperate with a lower clamping tool
(5") so as to clamp a work piece there between when the

clamping beam (1") performs a movement towards the
lower clamping tool (5"). A connection between the driven
wheel (9") and the clamping beam (1") is made by an in
the longitudinal direction adjustable device (20"), and a
second end (6b") of said in the longitudinal direction ad-
justable device is eccentrically and pivotably connected
to the driven wheel (9").
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Description

Field of the invention

[0001] The present invention relates to an eccentric
drive mechanism for a folding machine of the type defined
in the preamble of claim 1, preferably for folding sheet
material.

Background of the invention

[0002] At known folding machines, one way of achiev-
ing the clamping force necessary for clamping a work
piece to be folded is to move the clamping beam by an
eccentric drive mechanism.
[0003] By such a mechanism a number of advantages
is obtained such as gives a very high clamping pressure,
moves the clamping beam at best possible opening and
closing speeds, has almost no wear and thereby low
maintenance costs, requires no oil, and has low noise.
[0004] However, one problem with an eccentric drive
mechanism is that the force obtained is strongly depend-
ent upon an angle α formed between a vertical line
through a bearing axis of the eccentric unit and a line
drawn through both said bearing axis of the eccentric unit
and a bearing axis of a pull down rod arranged to achieve
the opening and closing movements of the clamping
beam. See Fig. 1.
[0005] At an angle α of 0° the clamping force achieved
by the eccentric drive is at its largest and at 90° the clamp-
ing force is at its weakest, but at about 0° it is difficult to
control the clamping force. Therefore, the optimal angle
is at about 15°.
[0006] This means that clamping force obtained by the
eccentric drive mechanism will be optimal only for a par-
ticular thickness of material of the work piece in combi-
nation with a clamping beam tooling of a particular di-
mension/height.
[0007] Therefore, a problem will arise particularly when
the thickness of material of the work piece is increased
or decreased, whereby with increased thickness of ma-
terial the above-mentioned angle will be larger than 15°
with reduced clamping force as a result, and with de-
creased thickness of material the above-mentioned an-
gle will be smaller than 15° and the clamping force ob-
tained will possibly be too large which may result in dam-
ages to the eccentric unit and/or the drive mechanism.
[0008] The same problem will arise if the height of the
clamping tooling is changed from a standard height.
[0009] Accordingly, an object of the present invention
is to provide a new eccentric drive mechanism for a fold-
ing machine by which the above-mentioned drawbacks
are eliminated.

Summary of the invention

[0010] This object is achieved according to the inven-
tion by an eccentric drive mechanism for a folding ma-

chine, comprising an eccentric wheel driven by a drive
means, the eccentric unit being connected to a clamping
beam, which clamping beam is provided with an upper
clamping tool arranged to cooperate with a lower beam
tool so as to clamp a work piece there between when the
upper clamping beam performs a movement towards the
lower clamping tool, characterized in that a connection
between the eccentric unit and the upper clamping beam
is made by at least one, in the longitudinal direction, ad-
justable device, and that a second end of said in the lon-
gitudinal direction adjustable device is eccentrically and
pivotably connected to the driven wheel.
[0011] Other embodiments of the invention will be ap-
parent from the accompanying dependent claims.

Brief description of the drawings

[0012] The invention will now be described by way of
non-limiting examples with reference to the accompany-
ing drawing, in which

- Fig. 1 shows a schematic end view of a prior art ec-
centric drive mechanism for a folding machine for
sheet material,

- Fig. 2 shows a schematic end view of an adjustable
eccentric drive mechanism according to a first em-
bodiment of the present invention for a folding ma-
chine for sheet material,

- Fig. 3 shows a broken end view obliquely from above
of an adjustable eccentric drive mechanism accord-
ing to a second embodiment of the present invention
for a folding machine for sheet material,

- Fig. 4 shows an end view of the eccentric drive mech-
anism according to the second embodiment of the
present invention in which the upper clamping tool
of the folding machine has a large height,

- Fig. 5 shows an end view of the eccentric drive mech-
anism according to the second embodiment of the
present invention in which the upper clamping tool
of the folding machine has an average/standard
height, and

- Fig. 6 shows an end view of the eccentric drive mech-
anism according to the second embodiment of the
present invention in which the upper clamping tool
of the folding machine has a low height.

Description of preferred embodiments

[0013] Fig. 1 shows a schematic end view of a prior art
eccentric drive mechanism for a folding machine for fold-
ing preferably sheet material. The eccentric drive mech-
anism D comprises a driven wheel 9 mounted in bearings
at its center, bearing axis, and has preferably the form
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of a driven gear wheel 9. A drive means 8, preferably an
electrical motor provided with a driving gear wheal, is in
mesh with said driven gear wheel 9. A second end 6b of
a pull down rod 6 is eccentric mounted in bearings to said
driven gear wheel 9. A first end 6a of said pull down rod
6 is connected through schematically shown suitable
means to a clamping beam 1 of a folding machine so as
to achieve an opening and closing movement of said
clamping beam 1. The clamping beam 1 is provided with
an upper clamping tool 3 of a particular height and adapt-
ed to cooperate with a lower clamping tool 5. Said pull
down rod 6 has a fixed length.
[0014] An angle α formed between a vertical line
through the bearing axis of the driven gear wheel 9 and
a line drawn through both said bearing axis of the driven
gear wheel 9 and a bearing axis of the second end 6b of
the pull down rod is about 15° when folding a work piece
having a particular thickness of material and with an up-
per clamping tool 3 having a particular height.
[0015] However, this angle α will vary depending upon
the thickness of material of the work piece processed
and with the height of the upper clamping tool 3 and/or
lower clamping tool 5 used.
[0016] In the prior art, the operation of the clamping
beam 1 is made by only one drive means 8. Preferably,
to enable such operation, a shaft 11 is rigidly connecting
the driven gear wheel 9 with a wheel having a corre-
spondingly pull down rod arranged at the opposite side
(not shown) of the folding machine so as to simultane-
ously and synchronously move both sides of the clamp-
ing beam 1 downwardly and upwardly, respectively.
[0017] Fig. 2 shows an eccentric drive mechanism D’
according to a first embodiment of the invention for a
folding machine for sheet material. Said eccentric drive
mechanism is similar to the one shown in Fig. 1, but the
pull down rod 6 in Fig. 1 is formed as an in the longitudinal
direction adjustable device 20’, the length of which can
be adjusted accordingly to the dimension of the work
piece processed and the height of an upper clamping
tool 3’ and/or lower clamping tool 5’ used. As in Fig.1,
the clamping beam 1’ is provided with the clamping tool
3’ which is adapted to cooperate with the lower clamping
tool 5’. A second end 6b’ of said in the longitudinal direc-
tion adjustable device 20’ is eccentrically connected to a
driven gear wheel 9’. Also, in this embodiment, the op-
eration of the clamping beam 1’ is preferably made by
only one drive means 8 operatively connected to the driv-
en gear wheel 9’, and a shaft 11’ is rigidly connecting the
driven gear wheel 9’ with a wheel having a correspond-
ingly in the longitudinal direction adjustable device ar-
ranged at the opposite side (not shown) of the folding
machine so as to simultaneously and synchronously
move both sides of the clamping beam 1’ downwardly
and upwardly, respectively
[0018] Fig. 3 shows an eccentric drive mechanism
D" according to a second embodiment of the invention
for a folding machine for preferably sheet material. In
said embodiment an in the longitudinal direction adjust-

able device 20" comprises a pivotable arm 12", a first
end 12a" of which is pivotably connected to a first end
6a" of a pull down rod 6" and a second end 12b" of which
is pivotably connected to an active end 18" of a spindle
gear means 16" which is adjustable in the longitudinal
direction. The spindle gear means 16" is preferably driven
by a servo motor 17". A passive end 16a" of spindle gear
means 16" is connected to a clamping beam 1" via one
hand a jacket bracket 15" and on the other hand a bracket
13 ". A second 6b" end of said pull down rod 6" is pivot-
ably and eccentrically mounted in bearings to a driven
gear wheel 9" which is driven by a drive means 8". The
clamping beam 1" is provided with an upper clamping
tool 3" adapted to cooperate with a lower clamping tool 5".
[0019] The length of the spindle gear means 16" is ad-
justed so that the angle α formed between a vertical line
through the bearing axis of the driven gear wheel 9" and
a line drawn through both said bearing axis of the driven
gear wheel 9" and a bearing axis of the second end 6b"
of the pull down rod 6", which bearing axis is eccentrically
and pivotally connected to the driven gear wheel 9", is
between 0 to 30°, preferably between 5 to 25°, and more
preferably between 10 to 20°, and most preferably is
about 15°, when the clamping beam 1" has obtained its
optimal clamping force.
[0020] To increase the clamping force obtained by the
clamping beam 1" and/or reduce the dimensions of the
spindle gear means 16" and/or the drive means 8" so as
to be able to use less expensive ones, the arm 12" is
pivotably arranged about a shaft 14a" arranged in a hous-
ing 14" so as to form a transmission ratio between the
second end 12b" and the first end 12a" of the arm 12" of
between 1:1 to 1:10, preferably 1:1 to 1:5, more prefer-
ably 1:1 to 1:3, and most preferably 1:2.4.
[0021] At a joint 19" pivotally connecting the second
end 12b" of the arm 12" to the active end 18" of the spindle
gear means 16" a pressure sensor and/or angle sensor
(not shown) is arranged. This enables measuring the
force exerted by the second end 12b" of the arm 12" on
the active end 18" of the spindle gear means 16" and/or
the angle between said the second end 12b" and said
active end 18" and sending a signal to a control device
(not shown) when the required force and/or angle is ob-
tained so as to stop the movement of the clamping beam
1".
[0022] In a preferred embodiment a corresponding ec-
centric drive mechanism D" with said in the longitudinal
direction adjustable device 20" is arranged on the oppo-
site side (not shown) of the folding machine. By such an
arrangement a more accurate and uniform clamping
force can be obtained by the clamping beam 1 ", and said
eccentric drive mechanisms D" with said in the longitu-
dinal direction adjustable device 20" can be driven inde-
pendently of each other.
[0023] Figs. 4 to 6 show different length of a spindle
21" of the spindle gear means 16" dependent upon the
thickness of material of the work piece and/or the
height/dimension of the upper clamping tool 3" and/or
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the lower clamping tool 5".
[0024] In Fig. 4 the length of the spindle 21" of the spin-
dle gear means 16" is shown to be 17 mm at an upper
clamping tool height of 254 mm and a thickness of ma-
terial of the work piece being 2.5 mm.
[0025] In Fig. 5 the length of the spindle 21" of the spin-
dle gear means 16" is shown to be 140 mm at an upper
clamping tool height of 203 mm and a thickness of ma-
terial of the work piece being 2.5 mm.
[0026] In Fig. 6 the length of the spindle 21" of the spin-
dle gear means 16" is shown to be 263 mm at an upper
clamping tool height of 152 mm and a thickness of ma-
terial of the work piece being 2.5 mm.
[0027] It should be noted that the in the longitudinal
direction adjustable device 20’ in the first embodiment
can in itself be continuously variably adjustable, and the
in the longitudinal direction adjustable device 20" via the
spindle gear means 16" can be continuously variably ad-
justable.

Claims

1. An eccentric drive mechanism (D’, D") for a folding
machine, comprising a driven wheel (9’; 9") driven
by a drive means (8’; 8"), the driven wheel (9’; 9")
being connected to a clamping beam (1’; 1"), which
clamping beam (1’; 1") is provided with an upper
clamping tool (3’; 3") arranged to cooperate with a
lower clamping tool (5’; 5") so as to clamp a work
piece there between when the clamping beam (1’;
1") performs a movement towards the lower clamp-
ing tool (5’; 5"), characterized in that a connection
between the driven wheel (9’; 9") and the clamping
beam (1’; 1") is made by an, in the longitudinal di-
rection, adjustable device (20’; 20"), and that a sec-
ond end (6b’; 6b") of said in the longitudinal direction
adjustable device is eccentrically and pivotably con-
nected to the driven wheel (9’; 9").

2. The eccentric drive mechanism (D’; D") according to
claim 1, characterized in that the length of said in
the longitudinal direction adjustable device (20’; 20")
is adjusted so that an angle (α) formed between a
vertical line through a first bearing axis of the driven
wheel (9’; 9") and a line drawn through both said first
bearing axis of the driven wheel (9’; 9") and a second
bearing axis of said second end (6b’; 6b") of the in
the longitudinal direction adjustable device (20’; 20")
is between 0 to 30°, preferably between 5 to 25°,
and more preferably between 10 to 20°, and most
preferably is about 15°, when the clamping beam (1’;
1") has obtained its optimal clamping force.

3. The eccentric drive mechanism (D’; D") according to
claim 1 or 2, characterized in that the height of the
upper clamping tool (3’; 3") and/or the lower clamping
tool (5’; 5") is changeable.

4. The eccentric drive mechanism (D’; D") according to
one of claims 1 to 3, characterized in that the in the
longitudinal direction adjustable device (20’; 20") is
continuously variably adjustable.

5. The eccentric drive mechanism (D") according to any
one of claims 1 to 4, characterized in that said in
the longitudinal direction adjustable device (20")
comprises a pivotable arm (12") , a first end (12"a)
of which is pivotably connected to a first end (6a") of
a pull down rod (6") and a second end (12"b) of which
is pivotably connected to an active end (18") of a
spindle gear means (16"), a passive end (16a") of
which being connected to the clamping beam (1"),
and that a second (6b") end of said pull down rod
(6") is pivotably and eccentrically connected to the
driven wheel (9").

6. The eccentric drive mechanism (D") according to
claim 5, characterized in that the arm (12") is piv-
otably arranged around a shaft (14a") so as to form
a transmission ratio between the first end (6a") and
the second end (6b") of the pull down rod (6") of 1:1
to 1:10, preferably 1:1 to 1:5, and more preferably
1:1 to 1:3, and most preferably 1:2.4.

7. The eccentric drive mechanism (D") according to
claim 5 or 6, characterized in that at a joint (19")
pivotally connecting the second end (12b") of the
arm (12") to the active end (18") of the spindle gear
means (16") a pressure sensor and/or angle sensor
is provided.

8. The eccentric drive mechanism (D") according to
claim 7, characterized in that said pressure sensor
and/or angle sensor enables measuring the force
exerted by the second end (12b") of the arm (12")
on the active end 18" of the spindle gear means
16" and/or the angle between said the second end
(12b") and said active end (18") and sending a signal
to a control device when the required force and/or
angle is obtained so as to stop the movement of the
clamping beam (1").

9. The eccentric drive mechanism (D") according to any
one of claims 4 to 8, characterized in that said ec-
centric drive mechanism (D") is arranged at both
sides of a folding machine.

10. The eccentric drive mechanism (D’; D") according to
any one of claims 1 to 9, characterized in that ec-
centric drive mechanism (D’; D") is intended for a
folding machine for folding sheet material.
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