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Description

[0001] The present invention refers to a seaming mod-
ule of the type to be used for seaming sheet elements,
in particular for assembling two sheet elements by draw-
ing a fin of the edge of an element up to the edge of the
other element.
[0002] These workings are widely used in the field of
the automotive manufacturing, in order to seam movable
portions of a body, such as doors, hatchback doors, bon-
nets and mudguards.
[0003] The seaming module according to the invention
has been conceived in order to carry out the known seam-
ing method according to which an edge to be seamed,
which is already approximately folded at 90° with respect
to the plane of the sheet, is partially folded during a first
step of pre-seaming, at an angle of the order of 45°, in
the direction of the other sheet; in a second step, properly
of seaming, the already partially folded edge, is com-
pletely folded, until it is applied onto the edge of the other
sheet.
[0004] A seaming module according to the preamble
of claim 1 is known from EP-A-0 724 922, in which the
kinematic chain which mechanically connects the rotary
shaft of the source of motion respectively to the first fold-
ing blade and to the second folding blade, comprises
cams supported by the rotary shaft and respective tracing
members.
[0005] This solution is mechanically effective, but its
main disadvantage lies in the relatively high cost required
for working the cams.
[0006] The object of the invention is to make a seaming
module of the type set forth above, whose kinematic
chain can be made more economically, which is reliable
and allows high production rates.
[0007] According to the invention, this object is
reached by a seaming module for sheets according to
claim 1.
[0008] By virtue of the idea of solution claimed, it is
possible to make a seaming module in which the cyclical
movements of the two pre-seaming and seaming blades
are controlled positively and with a perfect synchroniza-
tion, from a common source of motion, such as an elec-
trical ratio-motor, by control means which comprise trans-
mission members, in particular gear wheels, connecting
rods and levers, which do not require expensive workings
to be manufactured.
[0009] The invention will turn out to be more clear from
reading the following detailed description, which has
been provided as a non-limitative example and has been
made with reference to the appended drawings which
represent a preferred embodiment, and in which:

- figure 1 is a schematic side sectional elevational view
showing the seaming module of the invention in a
condition preceding the beginning of a seaming cy-
cle,

- figure 2 is a view similar to figure 1, showing the

seaming module in a condition in which the seaming
cycle is started,

- figures 3 to 5 are schematic views similar to figures
1 and 2 but in a reduced scale, in which the seaming
module is shown during successive steps of the
seaming cycle,

- figure 6 is a front elevational view sectioned along
line VI-VI of figure 5,

- figure 7 is an elevational view from arrow VII of figure
6,

- figures 8 and 9 are schematic views similar to figures
3 to 5, which represent the seaming module during
further steps of the seaming cycle, and

- figure 10 is a side elevational view showing the
seaming module in a rest condition in which a seam-
ing blade thereof can undergo a setting up or final
adjustment operation before actuating the module.

[0010] With reference to the figures, a seaming module
10 according to the invention performs the seaming of
two sheet elements W1, W2 arranged on an upper hor-
izontal supporting surface 11 of a bed 12, which is asso-
ciated or can be associated to the seaming module, by
means of a first folding blade 14, or pre-seaming blade,
and of a second folding blade 16, or seaming blade, which
operate from above. Hovever, this arrangement is not
limitativa, and a seaming module according to the inven-
tion could operate on sheet members whose attitude can
be different from horizontal.
[0011] The seaming module 10 comprises a sturdy
frame, indicated 18 as a whole, which is formed besides
by a base 20 and a pair of flanks 22, which enclose and
support the most of its components.
[0012] The seaming module 10 comprises control
means supported by the frame 18, which are adapted to
apply to the first folding blade 14 and to the second folding
blade 16 respective synchronized cyclical movements,
described in the following, between their rest and working
positions.
[0013] Such control means comprise a source of com-
mon rotary motion, in the shape of an electrical ratio-
motor 24 (figures 6 and 7), and a double kinematic chain,
indicated 26 as a whole.
[0014] The double kinematic chain 26 mechanically
connects an output rotary shaft 28 of the ratio-motor 24
respectively to the first folding blade 14 and to the second
folding blade 16.
[0015] In particular, the control means comprise a driv-
ing gear wheel 30 fast to the shaft 28, with which a driven
gear wheel 32 meshes, which is fast to a driven shaft 34.
[0016] Preferably, the driving wheel 30 controls the
driven wheel 32 according to a 1:1 ratio, so that the driven
shaft 34 rotates at the same speed of the output shaft 28
of the ratio-motor 24.
[0017] A first linkage, indicated 36 as a whole, which
receives the motion from the driven shaft 34, is associ-
ated with the first folding blade 14.
[0018] A second linkage, indicated 38 as a whole,
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which receives the motion directly from the output shaft
34 of the ratio-motor 24, is associated with the second
folding blade 16.
[0019] The first linkage 36 comprises, in succession,
a first crank 40 fast to the driven shaft 34, a first connect-
ing rod 42 and a first rocking lever 44 pivoted about a
first axis of oscillation A1.
[0020] An arm 46 of the lever 44 supports the first fold-
ing blade 14 through a blade holder 48, and the connect-
ing rod 42 interconnects the first crank 40 and the other
arm 50 of the lever 44.
[0021] The second linkage 38 comprises, in succes-
sion, a second crank 52 directly fast to the output shaft
28 of the ratio-motor 24, a second connecting rod 54
whose end opposite to the second crank 52 is articulated
at 53 to a support member 53a fixed to an arm 60 of a
second rocking lever 56. The support member 53 sup-
ports a movable counter lock 55 provided with two op-
posite faces 55a and 55b having an arched surface. The
second folding blade 16 is articulably supported at the
end of another arm of the second rocking lever 56, indi-
cated with the reference numeral 58 and opposite to the
arm 60.
[0022] The second rocking lever 56 is part of an as-
sembly, indicated 62 as a whole, which comprises an
oscillating head 64 pivoted about a second axis of oscil-
lation A2, which is fixed and parallel to the first axis A1.
[0023] The second rocking lever 56 is also pivoted on
the oscillating head 64, about a third axis A3 which is
parallel to the second axis A2 and is off from the second
folding blade 16 of an amount smaller than the distance
of the second folding blade 16 from the second axis A2.
[0024] The oscillating head 64 and the frame 18 are
provided with limit stops, respectively movable 66 and
fixed 68, which can mutually engage in frontal bearing.
[0025] As it will be made more clear in the following,
when the second rocking lever 56 reaches a predeter-
mined angular position, which corresponds to the con-
figuration of figures 4 to 8, the movable limit stop 66,
which is supported by the oscillating head 64, frontally
engages the fixed limit stop 68 and prevents a further
rotation of the oscillating head 64 about the second axis
A2 during its angular movement towards the working po-
sition of the second blade 16.
[0026] Elastically yieldable means are interposed be-
tween the second rocking lever 56 and the oscillating
head 64, which, as it can be better understood in the
following, are adapted to allow the aforesaid further ro-
tation of the lever 56, but this time about the third axis
A3, to the working position of the second blade 16, shown
in figure 5, while the oscillating head 64 is kept locked
owing to the aforesaid engagement of the limit stops 66,
68.
[0027] Preferably, as shown, these elastically yielda-
ble means consist of a sturdy compression coil spring
70, schematically indicated by dashed lines in the figures.
[0028] A first formation 65 having an arched surface
65a concentric with the third axis A3 and complementary

to the arched surface 55b of the movable counter lock
55, is fixed to the oscillating head 64, while a second
formation 67 having an arched surface 67a, which is also
concentric to the axis A3 and is complementary to the
arched surface 55a of the movable counter lock 55, is
connected to the frame 18, in a position facing the oscil-
lating head 64.
[0029] The assembly 62, to which the second rocking
lever 56 belongs, comprises also a body 72 which sup-
ports the second folding blade 16 through a blade holder
74.
[0030] The support body 72 is articulated to the arm
58 of the second rocking lever 56 about a fourth axis A4
parallel to the third axis A3.
[0031] One portion of a link rod 76, parallel to the arm
58, is articulated to the oscillating head 64, the other por-
tion thereof being articulated to the support body 72, re-
spectively about a fifth axis A5 and about a sixth axis A6,
both parallel to the third axis A3 and to the fourth axis A4.
[0032] The oscillating head 64, the support body 72,
the aforesaid arm 58 and the link rod 76 form therefore
a four-bar linkage, indicated 78 as a whole, which is ar-
ranged in such a manner that, when the oscillating head
64 is kept locked by the engagement of the limit stops
66, 68, a rotation of the second rocking lever 56 about
the third axis A3 towards the working position of the sec-
ond folding blade 16 causes a movement of the second
folding blade 16 which is substantially rectilinear and per-
pendicular to the support surface 11 of the sheet ele-
ments W1, W2. The advantage of this arrangement will
be clarified in the following.
[0033] In figure 1, a removable pin defining the axis A4
and connecting the support body 72 to the arm 58 of the
second rocking lever 56, has been indicated 80. A spe-
cific function of the removable pin 80 will be described in
the following with reference to figure 10, in which the seat
from which the pin 80 has been removed, has been in-
dicated 80a.
[0034] It will be now referred in succession to figures
1 to 9 in order to describe a seaming cycle.
[0035] Figure 1 corresponds to the initial condition in
which the sheet elements W1, W2 to be seamed have
been correctly arranged and positioned on the support
surface 11 in view of the seaming.
[0036] In this figure, the sheet element W1 has an end
fin L already square folded, which is arranged on the side
facing the seaming module 10.
[0037] Both the pre-seaming blade 14, or first folding
blade, and the seaming blade 16, or second folding blade,
are raised and withdrawn to respective rest positions in
which they do not interfere with the laying of the sheet
elements W1, W2 to be seamed on the support surface
11, and with the removal thereof from the surface 11 after
seaming (from above, in the example of the figures).
[0038] In the figures, the direction of rotation of the
shaft 28 which controls the second linkage 38 is indicated
R, the direction of rotation of the shaft 34 which controls
the first linkage 36 being opposite to R as a result of the
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meshing of the gear wheels 30 and 32.
[0039] As previously stated, the shaft 34 rotates with
the same speed of the shaft 28, so that the first linkage
36, associated to the first blade 14, performs a number
of cycles of movement wich is equal to that of the second
linkage 38.
[0040] The first folding blade 14 has a working or press
face 14a adapted to engage the square fin L and to fold
it substantially at 45°.
[0041] In a first step (which corresponds to the pas-
sage from the condition of figure 1 to that of figure 2), the
first folding blade 14 moves forward with an arched move-
ment about the first axis A1, and its working face 14a, in
its final portion of movement, approaches the fin L along
a direction substantially at 45° with respect to the support
surface 11 of the bed 12 (arrow F1, figure 2), in order to
carry out the bending of the fin L approximately at 45°
with respect to the surface 11.
[0042] In the meantime, the second linkage 38 has
caused the forward movement of the second folding
blade 16, as a single piece with all the assembly 62, along
a portion of arched path about the second axis A2 (arrow
F2), approaching the second blade 16 to the working
position. In this step, owing to the upward thrust carried
out by the connecting rod 54 on the support member 53a,
and therefore on the counter lock 55, the arched surface
55b of the counter lock 55, in sliding engagement with
the arched surface 65a of the formation 65, slides along
a portion of the surface 65a, causing the counter lock 55
to approach the formation 67.
[0043] In a second step (figure 3), the first folding blade
14 withdraw from the zone of the fin L, which has been
folded at 45°, in order to make room to the second folding
blade 16 which goes down towards the fin L with an active
front face 16a thereof, according to the arched path still
indicated by arrow F2. In this second step, the arched
surface 55b of the counter lock 55 continues to slide along
the surface 65a, raising to the space interposed between
the arched surfaces 65a and 67a which go away to each
other.
[0044] At the beginning of a third step (figure 4), the
second folding blade 16, still following the arched path
about the axis A2, indicated yet by arrow F2, has reached
a position in which it perpendicularly stands above the
fin L. In this condition, the movable limit stop 66 which is
supported by the oscillating head 64 abuts on the fixed
limit stop 68, so that the movement of the head 64 ac-
cording to the arrow F2 cannot continue anymore.
[0045] Owing to the thrust of second connecting rod
54, the second rocking lever 56 continues instead its ro-
tation in the direction of arrow F3 (figure 5), this time
about the third axis A3 which is now become fixed. This
rotation causes also a further movement of the counter
lock 55 until it is carried, as a result of the sliding of its
arched surfaces 55a and 55b, respectively along the cor-
responding arched surfaces 67a and 65a of the forma-
tions 67 and 65, in a position in which it fully covers the
space interposed between the formations 65 and 67. In

this position, the counter lock 55 effectively prevents the
pressure effort carried out by the second folding blade
16 on the fin L to cause a counter-rotation of the oscillating
head 64 about the axis A2.
[0046] The movement of the fulcrum of the second
rocking lever 56 from the second axis A2 to the third axis
A3 corresponds to an increase of the mechanical advan-
tage of the lever 56, that is to an intensification of the
bending force carried out by the second blade 16 on the
fin L.
[0047] The rotation according to arrow F3 is allowed
by the elastic yielding of the spring 70, which is now com-
pressed, while during the previous steps, from figure 1
to figure 4, the spring 70 substantially acted as a rigid
element.
[0048] By virtue of the presence of the four-bar linkage
78, the final working movement, that is of seaming, of
the second folding blade 16, represented in the position
of figure 5, is substantially rectilinear and perpendicular
to the support surface 11, as indicated by arrow F4 in
such a figure.
[0049] In this final seaming step, the second folding
blade 16 acts on the fin L by its active front face 16a fully
pressing the fin L, that is folding it completely on the edge
of the sheet element W2.
[0050] The characteristics of increment of the mechan-
ical advantage of the lever 56, caused by the aforesaid
change of fulcrum from A2 to A3, and of the rectilinear
working movement of the second folding blade 16,
caused by the four-bar linkage 78, represent an advan-
tage with respect to the solution known from EP-A-0 724
922, in which no means of intensification of the bending
force carried out by the second blade on the fin to be
seamed were provided, and in which the second blade
followed an arched path also during the working step,
with the consequence that a component of side force,
detrimental to the precision of the seaming, was applied
on the fin.
[0051] After the completion of the seaming, as shown
in figure 5, the second linkage 38 brings the whole as-
sembly 62 of the second blade 16 back, in a raised po-
sition with respect to the sheet elements W1, W2, passing
through the positions shown in figures 8 and 9. In order
to make possible the attainment of such a position by the
assembly 62, and therefore the rotation of the oscillating
head 64 about the axis A2, the counter lock 55 is removed
from the space interposed between the formations 65
and 67, by sliding its arched surfaces 55a and 55b on
the corresponding arched surfaces 67a and 65a of the
formations 67 and 65, as a result of a traction carried out
by the second connecting rod 54 of the linkage 38 on the
support member 53a.
[0052] In the meantime, the first linkage 36 has caused
the first blade 14 to perform a cycle of movement which
has brought it back in a position corresponding to that of
figure 1, in which it is ready for a new working cycle.
[0053] With reference to figure 10, the four-bar linkage
78 arrangement allows to take advantage of a favourable
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opportunity. As already pointed out above, the pin 80,
which defines the axis A4, can be removed for leaving
its seat, indicated 80a, free. In this manner, the support
body 72 can be overturned about to the axis A6, in the
direction of arrow F5 of figure 10, until it reaches the
position in solid lines of the same figure 10. In this posi-
tion, the active front face 16a of the seaming blade 16 is
directed upwardly and is therefore easily approachable
by an operator who, by means of a tool such as a grinder,
can easy perform any correction or maintenance opera-
tion of the face 16a of the blade 16 which is needed before
actuating the seaming module 10.

Claims

1. Seaming module for sheets, comprising:

- a frame (18) to which a support surface (11)
for supporting sheet elements (W1, W2) to be
seamed is associated or can be associated,
- a first folding blade (14), or pre-seaming blade,
adaped to perform a first bending, of an angle
of the order of 45° with respect to the support
surface (11), of a fin (L) already square folded
of one of said sheet elements (W1), said first
folding blade (14) being supported by the frame
(18) so as to be able to oscillate about a first axis
(A1) and being movable between a rest position
and a working position along a path that, in prox-
imity of the working position, is substantially par-
allel to the support surface (11),
- a second folding blade (16), or seaming blade,
adapted to perform a second bending of the fin
(L) already substantially folded at 45°, in such a
manner that it is parallel to the support surface
(11) and superimposed to an edge of the other
(W2) of said sheet elements, said second folding
blade (16) being supported by the frame (18) so
as to be able to oscillate about a second axis
(A2) parallel to the first axis (A1) and being mov-
able between a rest position and a working po-
sition along a path that, in proximity of the work-
ing position, is substantially perpendicular to the
support surface (11), and
- control means carried by the frame (18) for
moving the first folding blade (14) and the sec-
ond folding blade (16) according to respective
synchronized cyclical movements between their
rest and working positions, said control means
comprising a source of common rotary motion
(24) and a kinematic chain (26) mechanically
connecting a rotary shaft (28) of the source of
motion (24) respectively to the first folding blade
(14) and to the second folding blade (16),

characterized in that:

- said control means comprise a first linkage (36)
associated to the first folding blade (14) and a
second linkage (38) associated to the second
folding blade (16), both the linkages receiving
the motion from the rotary shaft (28) of the
source of motion (24),
- said first linkage (36) comprises a first crank
(40), a first rocking lever (44) pivoted about said
first axis (A1) and an arm (46) of which carries
the first folding blade (14), and a first connecting
rod (42) interconnecting the first crank (40) and
the other arm (50) of the first rocking lever (44),
and
- said second linkage (38) comprises a second
rocking lever (56) pivoted about said second ax-
is (A2) and an arm (58) of which carries the sec-
ond folding blade (16), and a second connecting
rod (54) interconnecting the second crank (52)
and the other arm (60) of the second rocking
lever (56).

2. Seaming module for sheets according to claim 1,
characterized in that:

- the second rocking lever (56) is part of an as-
sembly (62) which comprises an oscillating head
(64) pivoted about said second axis (A2) and to
which the second rocking lever (56) is pivoted
about a third axis (A3) parallel to the second axis
(A2) and which is off from the second folding
blade (16) of an amount smaller than the dis-
tance of the second folding blade (16) from the
second axis (A2),
- the oscillating head (64) and the frame (18) are
provided with respective limit stops (66, 68)
which can mutually engage in order to prevent
a further rotation of the oscillating head (64)
about said second axis (A2) when the second
rocking lever (56) has reached a predetermined
angular position along its angular movement to-
wards the working position, and
- elastically yieldable means (70) are interposed
between the second rocking lever (56) and the
oscillating head (64), in order to allow a further
rotation of the second rocking lever (56) about
said third axis (A3), towards the working position
of the second blade (16), while the oscillating
head (64) is kept locked owing to the engage-
ment of the aforesaid limit stops (66, 68).

3. Seaming module for sheets according to claim 2,
characterized in that a movable counter lock (55)
is associated to the second rocking lever (56), which
is intended to cover a space interposed between the
frame (18) and the oscillating head (64) during said
further rotation of the second rocking lever (56) about
the third axis (A3) and towards the working position
of second blade (16), in order to prevent a counter-
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rotation of the oscillating head (64) about the second
axis (A2) as a result of the effort of pressure carried
out by the second folding blade (16) on said fin (L).

4. Seaming module for sheets according to claim 3,
characterized in that the movable counter lock (55)
is supported by a support member (53a) fixed to said
other arm (60) of the second rocking lever (56), the
second connecting rod (54) of the second linkage
(38) being articulated to the support member (53a).

5. Seaming module for sheets according to claim 4,
characterized in that the movable counter lock (55)
has two opposite faces (55a, 55b) having an arched
surface, which are adapted to slidably engage cor-
responding arched surfaces (67a, 65a) fast to the
frame (18) and to the oscillating head (64), both of
which are concentric with said third axis (A3).

6. Seaming module for sheets according to claim 5,
characterized in that the arched surfaces (67a,
65a) fast to the frame (18) and to the oscillating head
(64) are respectively formed on formations (65, 67)
which are fixed to the oscillating head (64) and to
the frame (18).

7. Seaming module for sheets according to anyone of
claims 2 to 6, characterized in that it comprises a
body (72) for supporting the second folding blade
(16), which is articulated to a corresponding arm (58)
of the second rocking lever (56) about a fourth axis
(A4) parallel to the third axis (A3), a link rod (76)
parallel to such an arm (58) and articulated at one
side to the oscillating head (64) and at the other side
to the support body (72), respectively about a fifth
axis (A5) and about a sixth axis (A6), which are par-
allel to the third axis (A3) and to the fourth axis (A4),
and in that the oscillating head (64), the support
body (72), the aforesaid arm (58) and the link rod
(76) form a four-bar linkage (78) arranged in such a
manner that when the oscillating head (64) is kept
locked by the engagement of the limit stop surfaces
(66, 68), a rotation of the second rocking lever (56)
about the third axis (A3) towards the working position
of the second folding blade (16) causes a movement
of the second folding blade (16) substantially recti-
linear and perpendicular to the support surface (11)
of the sheet elements (W1, W2).

8. Seaming module for sheets according to anyone of
the preceeding claims, characterized in that the
second crank (52) and a driving gear wheel (30) are
fast to the aforesaid rotary shaft (28) of the source
of motion (24), and the first crank (42) is fast to a
driven shaft (34) to which a driven gear wheel (32)
is also fast, which meshes with the driving gear wheel
(30).

9. Seaming module for sheets according to claim 8,
characterized in that the ratio of transmission be-
tween said driving gear wheel (30) and said driven
gear wheel (32) is 1:1, thereby the first folding blade
(14) performs a cycle of movement for each cycle of
movement of the second folding blade (16).

10. Seaming module for sheets according to claim 7,
characterized in that the support body (72) is ar-
ticulated to the correspondent arm (58) of the second
rocking lever (56) by means of a removable pin (80),
in order to allow to overturn the body (72) about an
axis (A6) of articulation of the body (72) to the afore-
said link rod (76) of the four-bar linkage (78), until
the body (72) reaches a position in which an active
front face (16a) of the seaming blade (16) is directed
upwardly and is easily approachable in order to per-
form corrections of such an active front face (16a)
by means of a tool.

Patentansprüche

1. Falzeinheit für Bleche, umfassend:

- ein Gehäuse (18), dem eine Auflagefläche (11)
für zu falzende Bleche (W1, W2) zugeordnet ist
oder zugeordnet werden kann,
- eine erste Abkantklinge (14) oder ein Vorfalz-
blatt, das so ausgebildet ist, dass es einen er-
sten Biegeschritt in der Größenordnung von 45°
zu der Auflagefläche (11) an einem bereits ab-
gewinkelten Schenkel (L) eines der Bleche (W1)
durchführt, wobei die erste Abkantklinge (14) in
dem Gehäuse (18) so gelagert ist, dass sie um
eine erste Achse (A1) schwenkbar und zwi-
schen einer Ruhestellung und einer Arbeitsstel-
lung auf einer Bahn beweglich ist, die in der Nä-
he der Arbeitsstellung im wesentlichen parallel
zu der Auflagefläche (11) verläuft,
- eine zweite Abkantklinge (16) oder ein Falz-
blatt, das so ausgebildet ist, dass es einen zwei-
ten Biegeschritt an dem bereits im wesentlichen
um 45° abgewinkelten Schenkel (L) durchführt,
derart, dass dieser parallel zu der Auflagefläche
(11) verläuft und eine Kante des anderen Ble-
ches (W2) der beiden Bleche übergreift, wobei
die zweite Abkantklinge (16) so in dem Gehäuse
(18) gelagert ist, dass sie um eine parallel zu
der ersten Achse (A1) verlaufende zweite Achse
(A2) schwenkbar und zwischen einer Ruhestel-
lung und einer Arbeitsstellung auf einer Bahn
beweglich ist, die in der Nähe der Arbeitsstellung
im wesentlichen rechtwinklig zu der Auflageflä-
che (11) verläuft,
- in dem Gehäuse (18) gelagerte Antriebsmittel
für die synchronisierte, zyklische Bewegung der
ersten Abkantklinge (14) und der zweiten Ab-
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kantklinge (16) zwischen ihren Ruhestellungen
und Arbeitsstellungen, wobei diese Antriebsmit-
tel ein gemeinsames Drehantriebsorgan (24)
und eine kinematische Kette (26) aufweisen, die
eine Ausgangswelle (28) des Drehantriebsor-
gans (24) mit der ersten Abkantklinge (14) bzw.
der zweiten Abkantklinge (16) mechanisch ver-
bindet, dadurch gekennzeichnet, dass:
- die Antriebsmittel ein erstes Getriebe (36), das
der ersten Abkantklinge (14) zugeordnet ist, und
ein zweites Getriebe (38), das der zweiten Ab-
kantklinge (16) zugeordnet ist, aufweisen, wobei
beide Getriebe von der Ausgangswelle (28) des
Drehantriebsorgans (24) in Bewegung versetzt
werden,
- das erste Getriebe (36) zusammengesetzt ist
aus einer ersten Kurbel (40), aus einem ersten
Schwinghebel (44), der um die erste Achse (A1)
schwenkbar ist und einen Arm (46) aufweist, der
die erste Abkantklinge (14) trägt, sowie aus ei-
ner ersten Pleuelstange (42), die die erste Kur-
bel (40) und den anderen Arm (50) des ersten
Schwinghebels (44) miteinander verbindet,
- das zweite Getriebe (38) zusammengesetzt ist
aus einem zweiten Schwinghebel (56), der um
die zweite Achse (A2) schwenkbar ist und einen
Arm (58) aufweist, der die zweite Abkantklinge
(16) trägt, sowie aus einer zweiten Pleuelstange
(54), die die zweite Kurbel (52) mit dem anderen
Arm (60) des zweiten Schwinghebels (56) ver-
bindet.

2. Falzeinheit für Bleche nach Anspruch 1, gekenn-
zeichnet durch die folgenden Merkmale:

- der zweite Schwinghebel (56) ist Teil einer Ein-
heit (62), die einen Schwingkopf (64) aufweist,
der um die zweite Achse (A2) schwenkbar ist
und an dem der zweite Schwinghebel (56) um
eine dritte Achse (A3) schwenkbar angelenkt ist,
die parallel zur zweiten Achse (A2) verläuft und
die von der zweiten Abkantklinge (16) einen Ab-
stand hat, der kleiner als der Abstand der zwei-
ten Abkantklinge (16) von der zweiten Achse
(A2) ist,
- der Schwingkopf (64) und das Gehäuse (18)
sind mit entsprechenden Anschlägen (66, 68)
ausgerüstet, die in gegenseitigen Eingriff kom-
men, um eine weitere Drehung des Schwing-
kopfes (64) um die zweite Achse (A2) zu unter-
binden, wenn der zweite Schwinghebel (56) auf
seiner Winkelbewegung in Richtung auf die Ar-
beitsstellung eine vorbestimmte Winkelposition
erreicht hat,
- zwischen dem zweiten Schwinghebel (56) und
dem Schwingkopf (64) sind elastisch nachgie-
bige Mittel (70) eingesetzt, um eine weitere Dre-
hung des zweiten Schwinghebels (56) um die

dritte Achse (A3) in Richtung auf die Arbeitsstel-
lung der zweiten Abkantklinge (16) zu ermögli-
chen, während der Schwingkopf (64) durch den
gegenseitigen Eingriff der Anschläge (66, 68)
festgehalten wird.

3. Falzeinheit für Bleche nach Anspruch 2, dadurch
gekennzeichnet, dass dem zweiten Schwinghebel
(56) ein bewegliches Schloss (55) zugeordnet ist,
das dazu dient, einen Raum zwischen dem Gehäuse
(18) und dem Schwingkopf (64) während der weite-
ren Drehung des zweiten Schwinghebels (56) um
die dritte Achse (A3) und in Richtung auf die Arbeits-
stellung der zweiten Abkantklinge (16) zu besetzen,
um eine Gegendrehung des Schwingkopfes (64) um
die zweite Achse (A2) zu verhindern, die durch die
auf den Schenkel (L) durch die zweite Abkantklinge
(16) ausgeübte Druckkraft verursacht wird.

4. Falzeinheit für Bleche nach Anspruch 3, dadurch
gekennzeichnet, dass das bewegliche Schloss
(55) an einem Stützelement (53a) gehalten ist, das
an dem anderen Arm (60) des zweiten Schwinghe-
bels (56) befestigt ist, wobei die zweite Pleuelstange
(54) des zweiten Getriebes (38) an dem Stützele-
ment (53a) angelenkt ist.

5. Falzeinheit für Bleche nach Anspruch 4, dadurch
gekennzeichnet, dass das bewegliche Schloss
(55) zwei einander gegenüberliegende Flächen
(55a, 55b) mit bogenförmiger Oberfläche hat, die so
ausgebildet sind, dass sie in Gleiteingriff mit entspre-
chenden bogenförmigen Oberflächen (67a, 65a)
kommen, welche an dem Gehäuse (18) bzw. an dem
Schwingkopf (64) ausgebildet sind und beide kon-
zentrisch zu der dritten Achse (A3) verlaufen.

6. Falzeinheit für Bleche nach Anspruch 5, dadurch
gekennzeichnet, dass die bogenförmigen Oberflä-
chen (67a, 65a) des Gehäuses (18) bzw. des
Schwingkopfes (64) an Formstücken (65, 67) aus-
gebildet sind, die an dem Schwingkopf (64) bzw. an
dem Gehäuse (18) befestigt sind.

7. Falzeinheit für Bleche nach einem der Ansprüche 2
bis 6, dadurch gekennzeichnet, dass die zweite
Abkantklinge (16) von einem Körper (72) getragen
ist, der an einem entsprechenden Arm (58) des zwei-
ten Schwinghebels (56) um eine parallel zu der drit-
ten Achse (A3) verlaufende vierte Achse (A4)
schwenkbar angelenkt ist, wobei ein Nebenpleuel
(76) vorgesehen ist, das parallel zu dem Arm (58)
verläuft und auf einer Seite an dem Schwingkopf (64)
und auf der anderen Seite an dem Körper (72) um
eine fünfte Achse (A5) bzw. eine sechste Achse (A6)
angelenkt ist, welche parallel zu der dritten Achse
(A3) und der vierten Achse (A4) verlaufen, und dass
der Schwingkopf (64), der Körper (72), der Arm (58)

11 12 



EP 1 574 268 B1

8

5

10

15

20

25

30

35

40

45

50

55

und das Nebenpleuel (76) ein Gelenkviereck (78)
bilden, das so angeordnet ist, dass dann, wenn der
Schwingkopf (64) durch den gegenseitigen Eingriff
der Anschläge (66, 68) festgehalten wird, eine Dre-
hung des zweiten Schwinghebels (56) um die dritte
Achse (A3) in Richtung auf die Arbeitsstellung der
zweiten Abkantklinge (16) eine Bewegung der zwei-
ten Abkantklinge (16) erzeugt, die im wesentlichen
geradlinig und rechtwinklig zur Auflagefläche (11) für
die Bleche (W1, W2) verläuft.

8. Falzeinheit für Bleche nach einem der vorhergehen-
den Ansprüche, dadurch gekennzeichnet, dass
die zweite Kurbel (52) und ein Antriebszahnrad (30)
auf die Ausgangswelle (28) des Drehantriebsorgans
(24) aufgezogen sind, und dass die erste Pleuelstan-
ge (42) auf eine Abtriebswelle (34) aufgezogen ist,
auf welche auch ein Abtriebszahnrad (32) aufgezo-
gen ist, das mit dem Antriebszahnrad (30) kämmt.

9. Falzeinheit für Bleche nach Anspruch 8, dadurch
gekennzeichnet, dass das Übersetzungsverhält-
nis zwischen dem Antriebszahnrad (30) und dem Ab-
triebszahnrad (32) 1:1 beträgt, so dass die erste Ab-
kantklinge (14) einen Bewegungszyklus bei jedem
Bewegungszyklus der zweiten Abkantklinge (16)
durchführt.

10. Falzeinheit für Bleche nach Anspruch 7, dadurch
gekennzeichnet, dass der Körper (72) über einen
herausnehmbaren Bolzen (80) an dem entsprechen-
den Arm (58) des zweiten Schwinghebels (56) an-
gelenkt ist, um eine Kippbewegung des Körpers (72)
um die Anlenkachse (A6) des Körpers (72) an dem
Nebenpleuel (76) des Gelenkvierecks (78) zu er-
möglichen, wodurch der Körper (72) eine Stellung
erreicht, in der eine aktive Vorderseite (16a) der Ab-
kantklinge (16) nach oben gerichtet und leicht zu-
gänglich ist, um Korrekturen an dieser aktiven Vor-
derseite (16a) mittels eines Werkzeugs durchführen
zu können.

Revendications

1. Dispositif de sertissage pour tôles, comprenant:

- un bâti (18), auquel est reliée ou peut être reliée
une surface de support (11) pour le support
d’éléments sous forme de tôles (W1, W2) des-
tinés à être sertis,
- une première lame de pliage (14), ou lame de
pré-sertissage, agencée pour réaliser un pre-
mier pliage, d’un angle de l’ordre de 45° par rap-
port à la surface de support (11), d’une aile (L)
de l’un desdits éléments en forme de tôles (W1),
préalablement pliée à angle droit, ladite premiè-
re lame de pliage (14) étant supportée par le

bâti (18) afin de pouvoir osciller autour d’un pre-
mier axe (A1) et étant mobile entre une position
de repos et une position de travail le long d’une
trajectoire qui, à proximité de la position de tra-
vail, est substantiellement parallèle à la surface
de support (11),
- une deuxième lame de pliage (16), ou lame de
sertissage, agencée pour réaliser un deuxième
pliage de l’aile (L) préalablement pliée substan-
tiellement à 45°, de telle sorte qu’elle soit paral-
lèle à la surface de support (11) et superposée
à un bord de l’autre (W2) desdits éléments en
forme de tôles, ladite deuxième lame de pliage
(16) étant supportée par le bâti (18) afin de pou-
voir osciller autour d’un deuxième axe (A2) pa-
rallèle au premier axe (A1) et étant mobile entre
une position de repos et une position de travail
le long d’une trajectoire qui, à proximité de la
position de travail, est substantiellement per-
pendiculaire à la surface de support (11), et
- des moyens de commande supportés par le
bâti (18) pour déplacer la première lame de plia-
ge (14) et la deuxième lame de pliage (16) selon
des mouvements cycliques synchronisés res-
pectifs entre leurs positions de repos et de tra-
vail, lesdits moyens de commande comprenant
une source de mouvement rotatoire commun
(24) et une chaîne cinématique (26) permettant
de relier mécaniquement un arbre rotatif (28) de
la source de mouvement (24) respectivement à
la première lame de pliage (14) et à la deuxième
lame de pliage (16), caractérisé en ce que:
- lesdits moyens de commande comprennent
une première transmission (36) reliée à la pre-
mière lame de pliage (14) et une deuxième
transmission (38) reliée à la deuxième lame de
pliage (16), les deux transmissions développant
le mouvement de l’arbre rotatif (28) de la source
de mouvement (24),
- ladite première transmission (36) comprenant
un premier vilebrequin (40), un premier balan-
cier (44) tournant autour dudit premier axe (A1)
et un bras (46) supportant la première lame de
pliage (14), et une première bielle (42) permet-
tant de relier l’un à l’autre le premier vilebrequin
(40) et l’autre bras (50) du premier balancier
(44), et
- ladite deuxième transmission (38) comprend
un deuxième balancier (56) tournant autour du-
dit deuxième axe (A2) et un bras (58) supportant
la deuxième lame de pliage (16), et une deuxiè-
me bielle (54) permettant de relier l’un à l’autre
le deuxième vilebrequin (52) et l’autre bras (60)
du deuxième balancier (56).

2. Dispositif de sertissage pour tôles selon la revendi-
cation 1, caractérisé en ce que:
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- le deuxième balancier (56) fait partie d’un en-
semble (62) qui comprend une tête oscillante
(64) tournant autour dudit deuxième axe (A2),
et par rapport auquel le deuxième balancier (56)
est monté pivotant autour d’un troisième axe
(A3) parallèle au deuxième axe (A2), et qui est
éloigné de la deuxième lame de pliage (16)
d’une distance plus petite que la distance de la
deuxième lame de pliage (16) au deuxième axe
(A2),
- la tête oscillante (64) et le bâti (18) sont équipés
de butées de fin de course respectives (66, 68)
qui peuvent venir en engagement mutuel avec
afin d’empêcher une rotation supplémentaire de
la tête oscillante (64) autour dudit deuxième axe
(A2) lorsque le deuxième balancier (56) a atteint
une position angulaire prédéterminée le long de
son mouvement angulaire en direction de la po-
sition de travail, et
- des moyens élastiques déformables (70) sont
interposés entre le deuxième balancier (56) et
la tête oscillante (64), afin de permettre une ro-
tation supplémentaire du deuxième balancier
(56) autour dudit troisième axe (A3), en direction
de la position de travail de la deuxième lame
(16), alors que la tête oscillante (64) est main-
tenue verrouillée en raison de la venue en en-
gagement des butées de fin de course (66, 68)
mentionnées ci-dessus.

3. Dispositif de sertissage pour tôles selon la revendi-
cation 2, caractérisé en ce qu’un organe de bloca-
ge mobile (55) est associé au deuxième balancier
(56), et est destiné à recouvrir un espace interposé
entre le bâti (18) et la tête oscillante (64) pendant la
rotation supplémentaire du deuxième balancier (56)
autour du troisième axe (A3) et en direction de la
position de travail de la deuxième lame (16), afin
d’empêcher une contre-rotation de la tête oscillante
(64) autour du deuxième axe (A2) en raison de l’effort
de pression produit par la deuxième lame de pliage
(16) sur ladite aile (L).

4. Dispositif de sertissage pour tôles selon la revendi-
cation 3, caractérisé en ce que l’organe de blocage
mobile (55) est supporté par un organe de support
(53a) fixé audit autre bras (60) du deuxième balan-
cier (56), la deuxième bielle (54) du deuxième orga-
ne de transmission (38) étant articulée à l’organe de
support (53a).

5. Dispositif de sertissage pour tôles selon la revendi-
cation 4, caractérisé en ce que l’organe de blocage
mobile (55) comprend deux surfaces opposées
(55a, 55b) ayant une surface arquée, qui sont adap-
tées pour venir en prise, de façon coulissante, avec
des surfaces arquées correspondantes (67a, 65a)
fixées au bâti (18) et à la tête oscillante (64), ces

deux surfaces étant concentriques avec ledit troisiè-
me axe (A3).

6. Dispositif de sertissage pour tôles selon la revendi-
cation 5, caractérisé en ce que les surfaces ar-
quées (67a, 65a) fixées au bâti (18) et à la tête os-
cillante (64) sont respectivement agencées sur des
parties de base (65, 67) qui sont fixées à la tête os-
cillante (64) et au bâti (18).

7. Dispositif de sertissage pour tôles selon l’une quel-
conque des revendications 2 à 6, caractérisé en ce
qu’il comprend un corps (72) pour le support de la
deuxième lame de pliage (16), qui est articulé à un
bras correspondant (58) du deuxième balancier (56)
autour d’un quatrième axe (A4) parallèle au troisiè-
me axe (A3), une bielle de liaison (76), parallèle à
ce même bras (58) et articulée sur un côté à la tête
oscillante (64) et sur l’autre côté au corps de support
(72), respectivement autour d’un cinquième axe (A5)
et autour d’un sixième axe (A6), qui sont parallèles
au troisième axe (A3) et au quatrième axe (A4), et
en ce que la tête oscillante (64), le corps de support
(72), le bras mentionné (58) ci-dessus et la bielle de
liaison (76) forment une transmission (78) composée
de quatre barres, agencée de telle sorte que, lorsque
la tête oscillante (64) est maintenue en position ver-
rouillée par la venue en engagement des surfaces
des butées de fin de course (66, 68), une rotation du
deuxième balancier (56) autour du troisième axe
(A3) en direction de la position de travail de la deuxiè-
me lame de pliage (16) génère un mouvement de la
deuxième lame de pliage (16) substantiellement rec-
tiligne et perpendiculaire à la surface de support (11)
des éléments (W1, W2) sous forme de tôles.

8. Dispositif de sertissage pour tôles selon l’une quel-
conque des revendications précédentes, caractéri-
sé en ce que le deuxième vilebrequin (52) et une
roue d’engrenage d’entraînement (30) sont fixés à
l’arbre rotatif (28) précité de la source de mouvement
(24), et en ce que lé premier vilebrequin (42) est fixé
à un arbre d’entraînement (34), auquel une roue
d’engrenage d’entraînement (32) est également
fixée, qui engrène avec la roue d’engrenage d’en-
traînement (30).

9. Dispositif de sertissage pour tôles selon la revendi-
cation 8, caractérisé en ce que le rapport de la
transmission entre ladite roue d’engrenage d’entraî-
nement (30) et ladite roue d’engrenage d’entraîne-
ment (32) est de 1:1, de telle sorte que la première
lame de pliage (14) accomplit un cycle de mouve-
ment pour chaque cycle de mouvement de la deuxiè-
me lame de pliage (16).

10. Dispositif de sertissage pour tôles selon la revendi-
cation 7, caractérisé en ce que le corps de support
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(72) est articulé au bras correspondant (58) du
deuxième balancier (56) au moyen d’une clavette
démontable (80), afin d’autoriser le corps (72) à se
renverser autour d’un axe (A6) d’articulation du
corps (72) à la bielle de liaison (76) mentionnée ci-
dessus de la transmission (78) composée de quatre
barres, jusqu’à ce que le corps (72) atteigne une
position dans laquelle une face antérieure active
(16a) de la lame de sertissage (16) soit orientée vers
le haut et soit facilement accessible afin d’effectuer
des modifications de cette face antérieure active
(16a) au moyen d’un outil.
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