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(54)  Aerial cam for forming dies

(57)  An aerial cam for dies for forming sheet metal
having a top half-die and a bottom half-die that are mobile
with respect to one another in a vertical direction between
an open position and a closed position, said cam com-
prising:

- a top guide unit (12), which is to be fixed to the top half-
die and has a first guide (16);

- a bottom guide unit (14), which is to be fixed to the
bottom half-die and has a second guide (20);

- aslide (24), carried by the top guide unit (12) and having
a third guide (26) that co-operates with said first guide
(16) and a fourth guide (34) that co-operates with said
second guide (20) during closing of said half-dies, where-
in the slide (24) is mobile with respect to the top guide
unit (12) between a resting position and a working posi-
tion;

- a pair of side vices (38) for connecting in a mobile way
the slide (24) to the top guide unit (12), said vices (38)
being set laterally and on opposite sides of the slide (24);
and

- elastic means (52), set between the top guide unit (12)
and the slide (24) for pushing the slide (24) elastically
against arrest means (56) provided on said side vices
(38).
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Description

Background of the invention

[0001] The present invention relates to an aerial cam
for dies for forming sheet metal having a top half-die and
a bottom half-die that are mobile with respect to one an-
other in a vertical direction between an open position and
a closed position.

[0002] Indies forcold plastic deformation of sheet met-
al it is frequently necessary to carry out machining oper-
ations, such as for example drilling or shearing in direc-
tions inclined with respect to the direction of movement
of the half-dies. To carry out said machining operations,
so-called aerial cams are used. An aerial cam comprises
a slide that is mobile in a direction inclined with respect
to the direction of movement of the half-dies. The slide
carries at least one tool for machining the sheet metal
and is mobile between a resting position and a working
positionin a direction inclined with respect to the direction
of movement of the half-dies. The slide co-operates with
a top guide unit, which is to be fixed to the top half-die,
and with a bottom guide unit, which is to be fixed to the
bottom half-die. During the movement of closing of the
half-dies, the slide is compressed between opposite
guide surfaces of the top and bottom guide units, said
guide surfaces being inclined with respect to the direction
of movement of the half-dies. As a result of the compres-
sion between the inclined guide surfaces of the top guide
unit and the bottom guide unit, during closing of the half-
dies the slide is displaced from its resting position to its
working position against the action of elastic means that
tend to keep it in the resting position.

[0003] Aerial cams are always equipped with arrest
means that define a contrast surface, against which the
slide is pushed by the aforesaid elastic means into the
resting position. In the known solutions, said arrest
means are provided on the top guide unit and are gen-
erally set for co-operating with a rear surface of the slide.
In the known solutions, to obtain a rigid arrest of the slide
in the resting position it is necessary to make the top
guide unit with a shape that envelops the slide. Conse-
quently, in the known solutions the top guide unit is
formed by a massive body that requires complex machin-
ing operations. A solution of this type is known, for ex-
ample, from the document No. EP 1 197 319.

[0004] Also known are solutions in which an arrest el-
ement is provided, fixed to the top guide unit by means
of screws. In some solutions of this second type, the
stresses caused by arrest of the slide are discharged on
the fixing screws, a fact that renders the aerial cam non-
compliant with the main standards, amongst which the
German standard VDI. In other solutions, the positioning
of the arrest element entails the addition of material to
the top guide unit to obtain an efficient mechanical reac-
tion.
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Summary of the invention

[0005] The object of the present invention is to provide
a more compact aerial cam, which will have a more con-
tained cost as compared to known solutions and in which
the element for arrest of the slide in the resting position
is rigid and has a simple structure and that does not re-
quire complex machining operations.

[0006] According to the present invention, said object
is achieved by an aerial cam having the characteristics
forming the subject of Claim 1.

[0007] According to the present invention, the arrest
means against which the slide is pushed elastically into
the resting position are provided on side vices that con-
nect the slide to the top guide unit in a mobile way.
[0008] This arrangement enables reduction of the di-
mensions and weight of the top guide unit and simplifi-
cation of the operations for machining the top guide unit.
[0009] Thanks to this solution, it is possible to obtain
a simpler aerial cam, which is compact and has a more
contained cost.

Brief description of the drawings

[0010] Further characteristics and advantages of the
present invention will emerge clearly in the course of the
ensuing detailed description, which is provided purely by
way of non-limiting example, with reference to the at-
tached drawings, wherein:

- Figure 1 is a perspective view of an aerial cam ac-
cording to the present invention;

- Figure 2is an exploded perspective view of the aerial
cam of Figure 1;

- Figures 3 and 4 are side views of the aerial cam of
Figure 1 in the resting position and in working posi-
tion, respectively; and

- Figures 5 and 6 are sections according to the lines
V-V and VI-VI of Figure 4, respectively.

Description of a preferred embodiment

[0011] Designated by 10 in the figures is an aerial cam
for dies for forming sheet metal, in particular for cold plas-
tic deformation of sheet metal. The aerial cam 10 is to
be used in a die having a top half-die and a bottom half-
die that are mobile with respect to one anotherin a vertical
direction between an open position and a closed position.
[0012] The aerial cam 10 comprises a top guide unit
12, which is to be fixed to a top half-die (not illustrated),
and a bottom guide unit 14, which is to be fixed to a
bottom half-die (not illustrated either). With particular ref-
erence to Figure 2, the top guide unit 12 has a first guide
16. In the example illustrated, the first guide 16 is a con-
cave V-shaped guide provided with two applied slide
plates 18. The bottom guide unit 14 is provided with a
second guide 20. In the example illustrated, the second
guide 20 is a convex V-shaped guide including two ap-



3 EP 2 241 387 A1 4

plied slide plates 22.

[0013] The aerial cam 10 comprises a slide 24 carried
by the top guide unit 12. The slide 24 has a third guide
26 that co-operates with the first guide 16 of the top guide
unit 12. In the example illustrated, the third guide 26 is a
convex V-shaped guide preferably provided with applied
slide plates 28. The slide 24 has a front surface 28 and
two mutually parallel side surfaces 30. A tool 32 (Figure
2) is to be fixed on the front surface 28 of the slide 24.
[0014] The slide 24 has a fourth guide 34, which co-
operates with the second guide 20 of the bottom guide
unit 14 during the step of closing of the die. In the example
illustrated, the fourth guide 34 is a concave V-shaped
guide and is preferably provided with applied slide plates
36.

[0015] The slide 24 is connected to the top guide unit
12 by means of two side vices 38 set on opposite sides
of the slide 24. Each side vice 38 has on an inner surface
a substantially L-shaped projection 40 that engages with
precise geometrical and dimensional fit a corresponding
L-shaped seat 42 formed in a side wall 44 of the top guide
unit 12. The side vices 38 are fixed to the top guide unit
12 by means of screws 46. The precise geometrical and
dimensional fit between the projections 40 and the cor-
responding seats 42 means that the forces applied to the
vices 38 in directions orthogonal to the axes of the screws
46 have no repercussions on the screws themselves.
[0016] Each side vice 38 is moreover equipped on its
inner surface with a retention projection 48, which slida-
bly engages a corresponding retention groove 50 formed
in the corresponding side wall 30 of the slide 24. The
retention projections 48 and the retention grooves 50 are
parallel to the guides 16 and 26. On the retention projec-
tions 48 there may be applied slide plates fixed by means
of screws and mechanically countered.

[0017] An elastic element 52 is set between the top
guide unit 12 and the slide 24. The elastic element 52
exerts on the slide 24 a force parallel to the guides 16
and 26 and oriented in the direction indicated by the ar-
rows 54 in Figures 3 and 4. The elastic element 52 can
be constituted by a helical spring, by a gas-operated
spring, or by any other member designed to apply an
elastic force.

[0018] Each side vice 38 carries a respective arrest
member 56. Each arrest member 56 is inserted with pre-
cise geometrical and dimensional fit into a housing 58
formed in a bottom wall 60 of the respective side vice 38.
Each arrest member 56 is fixed to the respective side
vice 38 by means of screws 62. The precise geometrical
and dimensional fit between the arrest member 56 and
the housing 58 means that the forces acting on the arrest
member 56 in a direction parallel to the guides 16, 26
have norepercussion on the fixing screws 62. Each arrest
member 56 has a front arrest wall 64 orthogonal to the
direction of the guides 16, 26. Preferably, applied on the
front arrest wall 64 are elastomeric damping elements 66.
[0019] Each arrest member 56 is inserted with clear-
ance in a respective elongated seat 68 formed in the side

10

15

20

25

30

35

40

45

50

55

wall 30 of the slide 24. Each elongated groove 68 has a
respective front wall 70 that is to co-operate in a relation-
ship of arrest with the front surface 64 of the arrest mem-
ber 56.

[0020] The slide 24 is mobile with respect to the top
guide unit 12 between a resting position illustrated in Fig-
ure 3 and a working position illustrated in Figure 4. The
elastic element 52 tends constantly to push the slide 24
towards the resting position, in the direction indicated by
the arrow 54 in Figure 3. In the resting position, the slide
24 is in contact of arrest against the arrest members 56
via the front surfaces 70 and 64, with interposition of the
damping members 66.

[0021] In the position of die open, the slide 24 is in the
resting position. During the movement of closing of the
half-dies, the slide 24 is compressed between the guide
16 of the top guide unit 12 and the guide 20 of the bottom
guide unit 14. The slide 24 moves from the resting posi-
tion illustrated in Figure 3 to the working position illus-
trated in Figure 4 during closing of the half-dies. During
this travel from the resting position to the working posi-
tion, the tool 32 carries out a machining operation on the
sheet metal compressed between the half-dies, for ex-
ample a drilling or a shearing operation.

[0022] During the movement of opening of the half-
dies, the elastic element 52 brings the slide 24 back into
the resting position. The arrest members 56 absorb the
force with which the slide 24 is pushed towards the resting
position. Said force is discharged on the top guide unit
12 through the side vices 38. However, the force with
which the slide 24 impacts against the arrest members
56 does not stress either the fixing screws 62 of the arrest
members 56 or the fixing screws 46 of the side vices 38.
[0023] The fact of providing the arrest members 56 on
the side vices 38 enables simplification and lightening of
the top guide unit 12 as compared to known solutions in
which the arrest element of the slide 24 is provided in the
rear part of the top guide unit. In fact, the arrangement
of the arrest members 56 on the side vices 38 avoids the
need for top guide unit 12 to have a shape that envelops
the slide 24 in the rear part. The present invention more-
over enables simplification of the machining operations
to be carried out both on the top guide unit 12 and on the
slide 24.

[0024] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary widely with respect to what has been
described and illustrated herein, without thereby depart-
ing from the scope of the present invention, as defined
by the ensuing claims.

Claims

1. Anaerial cam for dies for forming sheet metal having
a top half-die and a bottom half-die that are mobile
with respect to one another in a vertical direction
between an open position and a closed position, said
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cam comprising:

- a top guide unit (12), which is to be fixed to the

top half-die and has a first guide (16);

- a bottom guide unit (14), which is to be fixed &
to the bottom half-die and has a second guide
(20);

- a slide (24), carried by the top guide unit (12)

and having a third guide (26) that co-operates
with said first guide (16) and a fourth guide (34) 10
that co-operates with said second guide (20)
during closing of said half-dies, in which the slide

(24) is mobile with respect to the top guide unit

(12) between a resting position and a working
position; 15
- a pair of side vices (38) for connecting in a
mobile way the slide (24) to the top guide unit
(12), said vices (38) being set laterally and on
opposite sides of the slide (24); and

- elastic means (52), set between the top guide 20
unit (12) and the slide (24) for pushing the slide

(24) elastically against arrest means (56) in said
resting position,

characterized in that said arrest means (56) are 256
provided on said side vices (38).

The aerial cam according to Claim 1, characterized
in that said arrest means (56) are integral or fixed
by means of screws (62) to said side vices (38). 30

The aerial cam according to Claim 1, characterized
in that said arrest means comprise an arrest mem-
ber (56) projecting from a bottom wall (60) of each
side vice (38). 35

The aerial cam according to Claim 3, characterized
in that each of said arrest members (56) engages
with clearance a respective elongated seat (68)
formed on arespective side wall (30) of the slide (24). 40

The aerial cam according to Claim 4, characterized

in that each of said arrest members (56) has a front
arrest surface (64) facing a corresponding front sur-
face (70) of the respective elongated seat (68), said 45
front surfaces (64, 70) being orthogonal to said first

and third guides (16, 26).

The aerial cam according to Claim 3, characterized

in that each of said arrest members (56) is fixed in 50
a housing (58) formed in the bottom wall (60) of the
respective vice (38).

The aerial cam according to Claim 1, characterized
inthateach of said side vices (38) has asubstantially 55
L-shaped projection (40) that engages a correspond-

ing L-shaped seat (42) made in a respective side
wall (44) of the top guide unit (12).
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FIG. 4




EP 2 241 387 A1




EP 2 241 387 A1

)

Offi
des

Européisches
Patentamt
European
Patent Office

ce européen
brevets

—_

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 10 15 7721

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A,D |EP 1 197 319 A (WEIGELT HARALD [DE]) 1-7 INV.
17 April 2002 (2002-04-17) B21D5/04
* the whole document * B21D28/32
----- B30B1/40
A DE 10 2005 029140 Al (WEIGELT ELKE [DE]) 1-7
4 January 2007 (2007-01-04)
* the whole document *
A EP 1 136 152 A (SANKYO OILLESS IND INC 1-7
[JP]) 26 September 2001 (2001-09-26)
* the whole document *
A EP 1 097 010 B (LAMINA INC [US]) 1-7
9 April 2003 (2003-04-09)
* the whole document *
A JP 07 290168 A (OILES INDUSTRY CO LTD) 1-7
7 November 1995 (1995-11-07)
* the whole document *
A DE 10 2006 036654 Al (WEIGELT HARALD [DE])|1-7 TECHNICAL FIELDS,
7 February 2008 (2008-62-07) (Pe
* the whole document * B21D
----- B30B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich 31 May 2010

Vinci, Vincenzo

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

10




EPO FORM P0459

EP 2 241 387 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 10 15 7721

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

31-05-2010
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1197319 A 17-04-2002 AT 337165 T 15-09-2006
AU 1592102 A 22-04-2002
BR 0114611 A 23-12-2003
CA 2425642 Al 14-04-2003
WO 0230659 Al 18-04-2002
ES 2265853 T3 01-03-2007
MX  PAD3003056 A 06-12-2004
US 2004025561 Al 12-02-2004
DE 102005029140 Al 04-01-2007 CA 2610279 Al 28-12-2006
CN 101203338 A 18-06-2008
EP 1893365 Al 05-03-2008
WO 2006136404 Al 28-12-2006
JP 2008546538 T 25-12-2008
US 2009173135 Al 09-07-2009
EP 1136152 A 26-09-2001 AT 273089 T 15-08-2004
DE 60012880 D1 16-09-2004
DE 60012880 T2 05-01-2005
ES 2223331 T3 01-03-2005
EP 1097010 B 09-04-2003 AT 236746 T 15-04-2003
AU 4726399 A 01-02-2000
DE 69906746 D1 15-05-2003
DE 69906746 T2 22-04-2004
EP 1097010 Al 09-05-2001
ES 2197650 T3 01-01-2004
WO 0002680 Al 20-01-2000
usS 5884521 A 23-03-1999
JP 7290168 A 07-11-1995 JP 3387207 B2 17-03-2003
DE 102006036654 Al 07-02-2008 CA 2659906 Al 07-02-2008
CN 101500725 A 05-08-2009
EP 2049282 Al 22-04-2009
WO 2008015000 Al 07-02-2008
JP 2009545448 T 24-12-2009
KR 20090034922 A 08-04-2009
US 2010107722 Al 06-05-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

11




EP 2 241 387 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e EP 1197319 A[0003]

12



	bibliography
	description
	claims
	drawings
	search report

