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(54) Metal sheet clinching unit

(57) A unit (8) for clinching metal sheets (4) has a
preclinching tool (48) and a clinching tool (49), which
are fitted to a frame (16) which is slid by a pneumatically
powered guide and slide device (17) between a forward
work position and a withdrawn rest position; the frame
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(16) supports a shaft (10) operating three cam and tap-
pet devices (32, 60, 61), which lock the frame (16) in the
forward work position, and move the tools (48, 49) along
respective work paths to perform a first and second
bending operation successively on a tab (6) on a metal
sheet (4).
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Description

[0001] The present invention relates to a metal sheet
clinching unit, in particular for clinching vehicle body
panels, to which the following description refers purely
by way of example.

[0002] As is known, vehicle body panels, e.g. door
panels, comprise an inner frame; and a sheet metal out-
er panel defining the outer contour of the body, and hav-
ing a peripheral edge defined by a number of tabs, which
are bent 180° onto the peripheral edge of the inner
frame. More specifically, the tabs are formed when
pressing the outer panel so as to form an angle of about
90° with the rest of the panel, and are clinched to the
edge of the inner frame by performing two successive
roughly 45° bending operations.

[0003] Clinching is known to be performed by moving
the clinching tools synchronously by means of levers op-
erated by hydraulic actuators.

[0004] Known solutions of the above type, however,
are fairly complex and require hydraulic systems which
are relatively difficult to control to achieve the desired
deformation characteristics, are expensive to maintain,
and fail to provide for exerting consistent force on the
clinching tools, due to alterations in the characteristics
of the oil circulating in the system and/or oil leakage from
the system.

[0005] To eliminate the above drawbacks, units have
been devised in which the clinching tools are supported
by oscillating members operated by cam actuating as-
semblies. In actual use, however, known units of this
sort obstruct loading and unloading of the clinched
sheets, on account of the inevitable size of the unit as
a whole close to the sheet supporting area.

[0006] It is an object of the present invention to pro-
vide a metal sheet clinching unit designed to provide a
straightforward, low-cost solution to the above prob-
lems, and which, at the same time, is extremely strong
and accurate.

[0007] According to the present invention, there is
provided a unit for clinching metal sheets, comprising:

- asupporting frame;

- firstand second pressing means fitted to said frame
to move along respective work paths;

- operating means carried by said frame;

- cam means operated by said operating means to
move said first and second pressing means syn-
chronously along said work paths, and perform a
first and, respectively, second bending operation
successively on a tab on a said metal sheet;

characterized by also comprising guide and slide
means enabling said frame to move between a with-
drawn rest position and a forward work position.
[0008] A non-limiting embodiment of the invention will
be described by way of example with reference to he
accompanying drawings, in which:
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Figure 1 shows a view in perspective, with parts re-
moved for clarity, of a preferred embodiment of a
metal sheet clinching unit in accordance with the
present invention;

Figures 2 to 4 show schematic side views, with parts
removed for clarity, of the Figure 1 unit in three dif-
ferent operating positions;

Figures 5 to 7 show larger-scale views of three
cams of the unit in the above drawings;

Figure 8 shows a smaller-scale side view, with parts
removed for clarity, of the Figure 1 unit.

[0009] Number 1 in the accompanying drawings indi-
cates as a whole an assembly for clinching metal
sheets, and in particular for finishing the edges of vehi-
cle body panels 2 comprising an inner frame 3 and a
sheet metal outer panel 4. The outer panel 4 for clinch-
ing is formed, for example, on a press, and comprises
an intermediate portion 5 facing inner frame 3, and, on
each side of its outer perimeter, a projecting tab 6
(shown by a dash line in Figure 2) forming an angle of
about 90° with portion 5.

[0010] Clinching is performed, for example, at a sta-
tion comprising a central region 7 for supporting panel
2; and a number of assemblies 1 arranged about region
7 and controlled to clinch all the sides of the outer pe-
rimeter of outer panel 4 simultaneously.

[0011] The assembly 1 shown partly in Figure 1 com-
prises two side by side units 8, 9 comprising respective
propeller shafts 10, which are coaxial, are connected to
one another by a constant-velocity universal joint 11,
and are rotated about an axis 12 by a single motor re-
ducer 13 preferably comprising an electric motor with
an electromagnetic brake.

[0012] Forthe sake of simplicity, the following descrip-
tion relates to unit 8, which only differs from unit 9 by
supporting motor reducer 13, and may therefore be
used on its own for clinching relatively short tabs 6.
[0013] Unit 8 comprises a base 15 connected, e.g.
screwed, in a fixed position at said station; and a frame
16, which is defined by a number of electrowelded steel
plates, supports motor reducer 13 in a manner not
shown in detail, and supports shaft 10 hinged by means
of bearings capable of withstanding relatively severe ra-
dial loads.

[0014] Frame 16 is connected to base 15 by a prefer-
ably recirculating-ball-type guide and slide device 17
comprising two parallel, transversely spaced guides 18,
and which enables frame 16 to move, in a horizontal di-
rection 19 substantially perpendicular to tab 6 for clinch-
ing, between a forward limit position adjacent to region
7 (Figures 2 and 3), and a withdrawn limit position away
from region 7 (Figure 4).

[0015] With reference to Figure 8, frame 16 is moved
between said positions by an actuator 20 located in an
intermediate position between motor reducer 13 and
base 15, and defined by a pneumatic cylinder compris-
ing a jacket 21a fixed to a lateral portion 22 of base 15,
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and a rod 21b fixed at one end to frame 16 and sliding
along an axis 23 parallel to direction 19. More specifi-
cally, portion 22 and frame 16 support respective pro-
jecting stop members 24a, 24b which are brought into
contact with each other to define a stop for the with-
drawn position of frame 16.

[0016] With reference to Figures 2 to 4, frame 16 is
kept in the forward limit position by a stop device 25
comprising a seat 26 formed in a retaining member 27
fixed to base 15, and a pin 28 which has a vertical axis
30 perpendicular to axis 12, is interposed between shaft
10 and base 15, and is fitted in axially sliding manner to
a guide 29 fixed to frame 16. Pin 28 is operated by a
cam and tappet device 32 to move axially between a
lowered engaged position and a raised release position
respectively engaging and releasing seat 26. Device 32
comprises a disk 33 fitted in a fixed position to shaft 10
and bounded radially by a shaped outer surface defining
a cam 34 (Figure 5) on which rolls a tappet roller or cam
follower 35 hinged to the top end of pin 28.

[0017] Roller 35 is forced radially upwards onto cam
34 by a lever 38 comprising an intermediate portion
hinged to frame 16 about an axis parallel to axis 12. Le-
ver 38 also comprises two opposite arms 40, 41; arm
40 is hinged to the top end of pin 28; and arm 41 is
pushed downwards by a preloaded spiral spring 42 in-
terposed between arm 41 and a shoulder 43 fixed to
frame 16.

[0018] At the opposite end to roller 35, pin 28 termi-
nates with a catch 44 bounded at the rear (i.e. on the
opposite side to region 7) by a surface 45 which coop-
erates, in direction 19, with a complementary surface 46
of seat 26 when pin 28 is in the lowered position, and is
tapered axially and preferably conical to assist insertion
and withdrawal of pin 28.

[0019] When frame 16 is locked in the forward posi-
tion, tab 6 is subjected to two successive bending, or
so-called "preclinching" and "clinching", operations by
respective known tools 48, 49 to deform tab 6 with re-
spect to portion 5 by a first and second angle of about
45° along a bend line parallel to axis 12.

[0020] Tools 48,49 comprise respective blades 50, 51
projecting towards region 7, and are connected releas-
ably to respective supporting carriages 52, 53, of which
carriage 52 is housed in frame 16, is interposed between
region 7 and shaft 10 in direction 19, and is interposed
vertically between carriage 53 and base 15.

[0021] Carriages 52, 53 are hinged to frame 16 by re-
spective transmissions 54, 55 in the form of articulated
quadrilaterals, in particular articulated parallelograms,
comprising a front and rear connecting rod 56a, 56b and
a top and bottom connecting 57a, 57b respectively, and
which enable blades 50, 51 to move, parallel to them-
selves in a plane perpendicular to axis 12, back and forth
along respective paths under the control of respective
cam and tappet actuating devices 60, 61.

[0022] Devices 60, 61 comprise respective disks 62,
63, which are fitted to shaft 10 in fixed positions, are
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spaced axially apart from each other and from disk 33,
and are bounded radially by shaped outer surfaces de-
fining two cams 64 (Figure 6) and 65 (Figure 7) on which
roll respective tappet rollers or cam followers 66, 67.
[0023] Roller 66 is hinged to a rear end of carriage 52,
contacts cam 64 at a point substantially aligned with axis
12 and blade 50, and is forced radially onto cam 64 by
a preloaded spiral spring 68 fitted to a horizontal rod 69.
More specifically, rod 69 is perpendicular to axis 12, and
has a front end 70 hinged to carriage 52; and spring 68
is interposed between a stop nut 71 fixed to the rear end
of rod 69, and an appendix 73 fixed to frame 16 and
through which rod 69 is fitted.

[0024] Roller 67, on the other hand, contacts cam 65
at an opposite point to rollers 35, 66, and is hinged to
the rear arm 75 of a lever 76, the front arm of which is
defined by connecting rod 57a. Roller 67 is forced radi-
ally onto cam 65 by a preloaded spiral spring 78, which
is fitted to a vertical rod 79 and interposed between a
stop 83 fixed to the bottom end of rod 79, and an appen-
dix 85 fixed to frame 16 and through which rod 79 is
fitted. The top end 80 of rod 79 is hinged to the rear arm
81 of a lever 82, the front arm of which is defined by
connecting rod 57b.

[0025] An operating cycle of unit 8 will now be de-
scribed as of a rest position, in which frame 16 is set to
the withdrawn position to enable panel 2 to be loaded
and fixed at region 7, and rollers 35, 66, 67 are posi-
tioned resting on cams 34, 64, 65 along respective con-
stant-radius sectors 90a, 90b, 90c (Figures 5 to 7) to
keep blades 50, 51 in the withdrawn limit position. After
operating actuator 20 to move frame 16 into the forward
position, motor reducer 13 is operated to rotate shaft 10
(anticlockwise in Figures 2 to 7) and so operate cams
34, 64, 65 synchronously.

[0026] Firstly, roller 35 rolls up along cam 34 onto a
sector 91a, which has a larger constant radius than sec-
tor 90a and forces pin 28 to engage seat 26 and so lock
frame 16 with respect to base 15 (Figures 2 and 5).
[0027] With reference to Figures 2 and 6, roller 66
then rolls along an increasing-radius sector 91b of cam
64 to move blade 50 towards tab 6, and then along a
sector 92b which increases in radius less sharply than
sector 91b to move blade 50 into contact with tab 6 and
perform the first 45° bending ("preclinching") operation.
Roller 66 then rolls along a constant-radius sector 93b
to keep blade 50 in the forward limit position, and then
back to sector 90b along a decreasing-radius sector 94b
to withdraw carriage 52.

[0028] With reference to Figures 3 and 7, once the
"preclinching" operation is completed, roller 67 rolls suc-
cessively along a series of sectors 91c, 92c, 93¢, 94c,
which have the same functions as respective sectors
91b, 92b, 93b, 94c, to move blade 51 and perform the
second 45° bending ("clinching") operation.

[0029] As shown in Figures 4 and 5, at the end of the
cycle, roller 35 rolls back to sector 90a to release pin 28
from seat 26 and so release frame 16. And, once motor
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reducer 13 is stopped, actuator 20 is operated to move
frame 16 into the withdrawn rest position to remove pan-
el 2 from region 7.

[0030] Device 17 therefore provides for obtaining fair-
ly considerable space at the clinching station to load,
lock and remove panel 2, while at the same time ensur-
ing solidity, strength, and, therefore, a relatively high de-
gree of operating precision of unit 8.

[0031] Infact, moving frame 16, shaft 10, devices 32,
60, 61 and carriages 52, 53 together provides for defin-
ing a precise forward work position of frame 16 with re-
spect to base 15, for minimizing the number of cams
activating carriages 52, 53, and so reducing errors in the
positioning of blades 50, 51 caused by slack and wear.
[0032] In addition to arresting frame 16 in a precise
predetermined work position, device 25 also supports
the loads generated during the "preclinching" and
"clinching" operations.

[0033] Unit 8 is extremely straightforward by compris-
ing a relatively small number of component parts, and
by activating device 25 by a means of a device 32 similar
to devices 60, 61.

[0034] Unit 8 is highly reliable, by blades 50, 51 and
pin 28 being controlled fully mechanically, with no com-
plex electronic or other controls, by a single operating
shaft 10 rotated directly by a single motor reducer 13.
[0035] Using a single shaft 10 supporting all of cams
34, 64, 65 also greatly reduces slack between the com-
ponent parts of unit 8.

[0036] Unit 8 is also extremely compact, by virtue of
the relative angular position of rollers 35, 66, 67, and is
highly versatile, by tools 48, 49 and cams 34, 64, 65 be-
ing interchangeable and selectable according to the size
and resistance of the material for bending.

[0037] Assembly 1 provides for bending relatively
long tabs using a single motor reducer 13, and main-
taining perfect timing of the rotation of shafts 10 of units
8 and 9.

[0038] Clearly, changes may be made to assembly 1
and units 8, 9 as described herein without, however, de-
parting from the scope of the present invention.

[0039] In particular, the cams may differ from those
illustrated, e.g. be defined by shaped grooves, as op-
posed to the outer surfaces of disks 33, 62, 63, and/or
may be operated synchronously by other than shaft 10
described.

[0040] Moreover, frame 16 may be moved between
the forward and withdrawn positions by other than ac-
tuator 20, and/or carriages 52, 53 may be fitted to frame
16 otherwise than as described, e.g. by means of guide
devices.

Claims
1. Aunit (8) for clinching metal sheets (4), comprising:

- asupporting frame (16);
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- first and second pressing means (48, 49) fitted
to said frame (16) to move along respective
work paths;

- operating means (10) carried by said frame
(16);

- cammeans (60, 61) operated by said operating
means (10) to move said first and second
pressing means (48, 49) synchronously along
said work paths, and perform a first and, re-
spectively, second bending operation succes-
sively on a tab (6) on a said metal sheet (4);

characterized by also comprising guide and
slide means (17) enabling said frame (16) to move
between a withdrawn rest position and a forward
work position.

A unit as claimed in Claim 1, characterized in that
said frame (16) moves between said forward posi-
tion and said withdrawn position in a straight direc-
tion (19).

A unit as claimed in Claim 1 or 2, characterized by
comprising actuating means (20) for moving said
frame (16) between said forward position and said
withdrawn position.

Aunitas claimed in any one of the foregoing Claims,
characterized in that said guide and slide means
(17) are recirculating-ball type.

A unitas claimed in any one of the foregoing Claims,
characterized by comprising stop means (25)
which are activated to lock said frame (16) in said
forward position during said first and said second
bending operation.

Aunitas claimed in Claim 5, characterized by com-
prising further cam means (32) operated to activate
said stop means (25) synchronously with said first
and second pressing means (48, 49).

A unit as claimed in Claim 6, characterized in that
said operating means (10) comprise a powered
shaft (10) hinged to said frame (16); said cam
means (60, 61) and said further cam means (32)
comprising respective cams (64, 65, 34) operated
by said powered shaft (10) and connected to re-
spective cam follower members (66, 67, 35).

A unit as claimed in Claim 7, characterized in that
said cam follower members (66, 67, 35) are spaced
angularly apart about the axis (12) of said powered
shaft (10).

A unit as claimed in Claim 7 or 8, characterized by
also comprising elastic forcing means (42, 68, 78)
fitted to said frame (16) and preloaded to keep at
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least one of said cam follower members (66, 67, 35)
in contact with the relative cam (64, 65, 34) during
rotation of said powered shaft (10).

A unit as claimed in any one of Claims 5 to 9, char-
acterized by comprising a fixed base (15); said
stop means (25) comprising a retaining seat (26)
carried by said fixed base (15), and a stop member
(28) carried by said frame (16) and movable be-
tween an engaged position and a release position
respectively engaging and releasing said retaining
seat (26).

Aunitas claimed in Claim 10, characterized in that
said stop member (28) slides, inside a guide (29)
connected to said frame (16), along an axis (30)
perpendicular to the travelling direction (19) of the
frame (16) between said forward position and said
withdrawn position.

Aunitas claimedin Claim 11, characterized in that
said stop member (28) comprises an end portion
(44) tapering axially at least partly, and which coop-
erates with a complementary surface (46) of said
retaining seat (26).

Aunit as claimed in any one of the foregoing Claims,
characterized by comprising at least one transmis-
sion in the form of an articulated quadrilateral (54,
55) for connecting at least one of said first and sec-
ond pressing means (48, 49) to said frame (16).

A clinching assembly (1) comprising two clinching
units (8, 9) as claimed in any one of the foregoing
Claims and arranged side by side; said operating
means comprising a single motor (13), and a trans-
mission joint (11) for transmitting motion between
said units (8, 9).
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