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A punch press machine.

A punch press machine (1) comprises a
plurality of punch units (11) having at least one
punch (12); a first transfer device (2) for the
punch units (11); a plurality of die units (118)
having at least one die (119); a second transfer
device (3) for the die units (118) ; and a working
station (5) provided with a striker device (66)
comprising a movable striker member (82) mov-
able along a striking axis (68) and having a
coaxial central body (83) operable to strike a
punch disposed coaxially of the striking axis,
and a radially projecting rib (101) operable to
strike a punch (12) the axis of which is parallel
to the striking axis.

The principal characteristic of the machine
lies in the fact that the rib is orientable angularly
about the striking axis.

10

(1)) Publication number : 0 560 333 A1

Jouve, 18, rue Saint-Denis, 75001 PARIS



EP 0 560 333 A1

AT l
“ BNENT ¢ b1
//%, N AN,

oLl

NN\

_—99




1 EP 0 560 333 A1 2

The present invention relates to a punch press
machine of the type having both punch units with sin-
gle punches and punch units with several punches.

Machines of this type are progressively replacing
normal punching machines. In fact, machines provid-
ed with punch units having several punches, which in
the art are called "multitool" presses are particularly
advantageous in having a significantly greater pro-
ductivity than normal machines having punch units
with single punches.

Multitool presses comprise a cassette carried by
the upper turret of the machine and housing a punch-
carrier body which carries a plurality of punches
around its periphery with its centre disposed on a
point of a circle concentric with the turret. Around the
periphery of the turret there are also distributed
punch units having single punches. In a working sta-
tion of the machine, a striker member is translated
along a striking axis to press on a punch of the multi-
tool machine transferred into the station by rotation of
the turret. When the multitool machine is in the work-
ing station the striking axis is coaxial with the longi-
tudinal axis of the cassette and eccentric with respect
to the longitudinal axis of the punch to be struck. Be-
cause of this the striker member is not able to strike
directly onto the pre-selected punch. To achieve strik-
ing of a punch by means of a striker member moving
along an axis parallel to but offset with respect to the
longitudinal axis of the punch, various arrangements
have been tried, the principal examples of which are
discussed below.

A first arrangement provides an intermediate
body between the punch-carrier body and the striker
member, housed in the cassette and translatable ax-
ially under the action of the striker member. On its
lower face this intermediate body is provided with en-
gagement means to which the preselected punch is
transferred by rotating the punch-carrier body. These
means engage the pre-selected punch to transmit the
force of the striker member only to this punch. In a
second arrangement the intermediate body has ara-
dially extending longitudinal projection beneath which
the pre-selected punch is transferred by means of a
rotation of the punch-carrier body to transmit the
force of the striker member only to the pre-selected
punch. Finally, a third arrangement provides a striker
member having a central part with which it strikes a
punch a single punch unit, and a longitudinal projec-
tion with which it strikes either directly on the upper
end of a pre-selected punch of a multitool, if the punch
has a length such as to project from the cassette, or
on the upper end of a pin axially fixed to the pre-se-
lected punch.

Punch press machines as described above have
several disadvantages.

In particular, the multitool machine with an inter-
mediate body is of complex construction in that it ef-
fects rotation of the punch-carrier body, translations
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of the intermediate body and of the individual prese-
lected punch, blocking of the other punches, and, in
turn, translation of this punch-carrier body.

Moreover, in almost all the described arrange-
ments it is not possible to utilise commercial punches
in that the punches must have a great length to pro-
ject from the cassette, or must have a particular con-
figuration to engage the intermediate body or to be
fixed to the force-transmission pin. Finally, in all the
machines it is necessary to rotate the punch-carrier
body to transfer the pre-selected punch to a striking
point at which the pre-selected punch is engaged by
the striker member directly or indirectly via the inter-
mediate body depending on which of the above de-
scribed arrangements is used. The position of the
striking point cannot be varied; consequently the
punches of the multitool machine can be utilised only
at the angle of orientation of cut which they have
when they are positioned in the striking point.

The object of the present invention is that of pro-
viding a punch press machine which will be free from
the above stated disadvantages.

According to the present invention there is pro-
vided a punch press machine comprising:

a plurality of punch units having at least one
punch;

a first transfer device for the said punch units;

a plurality of die units having at least one die;

a second transfer device for the said die units;

a work station provided with a striker device
comprising a striker member movable along a striking
axis and having a central coaxial body for striking on
a said punch disposed coaxially of the said striking
axis, and a radially extending rib for striking a said
punch with its axis parallel to the said striking axis;

characterised in that the said rib is angularly
orientable about the said striking axis.

For a better understanding of the present inven-
tion a preferred embodiment will now be described
purely by way of non-limitative example, with refer-
ence to the attached drawings, in which:

Figure 1 is a side view of a punch press machine;

Figure 2 is a plan view, with parts removed for

clarity, of a detail of the machine of Figure 1;

Figure 3 is a sectional view, partially in block di-

agram form, taken on the line llI-1ll of Figure 2;

Figures 4 and 5 illustrate on an enlarged scale re-

spective parts of Figure 3;

Figure 6 is a section on an enlarged scale, taken

on the line VI-VI of Figure 5;

Figure 7 is a section, on an enlarge scale, taken

on the line VII-VII of Figure 4; and

Figure 8 is a section on an enlarged scale of a de-

tail of Figure 4.

As illustrated in Figure 1, a punch press machine,
generally indicated with the reference numeral 1,
comprises first and second cylindrical turret 2, 3 dis-
posed coaxially of one another along a vertical axis
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4 and rotatable about this axis 4; a work station 5; a
carriage 6 for gripping and moving a metal sheet (not
illustrated) to be punched, disposed between the tur-
rets 2 and 3; a support frame 7 for the turrets 2 and
3, the station 5 and the carriage 6; and a central elec-
tronic control unit 8. A support frame 7 comprises a
base 9 which carries the turret 3 mounted rotatably
thereon and an arm 10 connected to the base 9 by
means of a column 10a, and which rotatably carries
the turret 2. The arm 10 supports the station 5 dis-
posed peripherally of the turrets 2 and 3.

With reference to Figure 2, the turret 2 carries
the punch units 11, each of which can be selectively
transferred to the station 5 by rotation of the turret 2.
The machine 1 is provided with a drive device (not il-
lustrated and of known type), controlled by the central
control unit 8, for rotation of the turret 2. The units 11
include punch units 13, 14, 15 and 16 of different type
having one or more punches 12 disposed parallel to
the axis 4. The units 13 have single punches and an-
gularly fixed punch-carrier cassettes, and are distrib-
uted around a circle A concentric with the turret 2;
each unit 14 is provided with a plurality of punches 12
spaced around a circle B centred on a point of the cir-
cle A; and movable around the circle B; the units 15,
which are spaced around a circle C centred on a point
of the circle A, have single punches and respective
angularly fixed punch-carrier cassettes; finally the
units 16, which are spaced along a pair of arcs D’ and
D” of a circle concentric with and respectively radially
inside and outside the circle A, are of the single punch
type and have respective angularly fixed punch-
carrier cassettes. The units 13, 15 and 16 are of
known type, therefore will not be described herein;
the units 14, on the other hand, have innovative char-
acteristics and will be described below. Units 13 and
15 can have modifications, which will be described
hereinbelow, of which that relating to the unit 13 is il-
lustrated in Figure 2 with reference numeral 13a. This
modification consists in providing a system for rota-
tion of the punch 12 about its longitudinal axis.

With reference to Figures 3 and 5 the unit 14
comprises a punch-carrier cassette 18 constituted by
a circular plate 19 housed within a through hole 20
formed in the turret 2 and having its axis 21 parallel
to the axis 4, and a tubular body 22 which extends up-
wardly from the plate 19. The cassette 18 is axially
movable within the hole 20 and, as illustrated in Fig-
ure 6, has eight through holes 23 in the plate 19, equi-
distant from one another around the circle B and hav-
ing axes 24 parallel to the axis 21; each hole 23 hous-
es a punch 12 of commercial type. The unit 14 further
includes a sheet holder device 30 having a circular
plate 31 disposed beneath the plate 19 and of diam-
eter substantially equal to the diameter of this plate
19. In the plate 31 are formed eight holes 32 coaxial
to the holes 23. The holes 32 are closed at the bottom
by associated sheet holders 33 which are mounted in
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associated openings 34 formed on the lower face of
the plate 31 and project downwardly beyond this face.
Each sheet holder 33 is provided with a through hole
35 coaxial with the respective hole 23 and traversed
in an axially slidable manner by the lower end of the
associated punch 12. The device 30 further includes
a rod 36 of greater length than the thickness of the
plate 19, extending axially upwardly from the plate 31
along a central through hole 37 formed in the plate
19. The rod 36 is axially slidable along the hole 37 and
its free end is threaded so as to be engaged by a nut
38 adapted to prevent the rod 36 from coming out of
the plate 19.

The device 30 is axially movable between a first
end position, in which the plate 31 is disposed at a dis-
tance from the lower face of the plate 19 and the nut
38 is in abutment against the upper face of the plate
19, and a second end position in which the plate 31
is disposed in contact with the lower face of the plate
19. The central part of the plate 19 in contact with the
nut 38 is constituted by a cylindrical body 39 having
an axis 21, housed in a cylindrical seat 40 formed on
the upper surface of the plate 19. The lateral surface
of the body 39 has eight axial grooves 41 each of
which is engaged by an associated key 42 projecting
radially from the shank of an associated punch 12.
The keys 42 prevent rotation of the punches 12 about
their longitudinaly axes during the punching opera-
tion, in this way preventing the angle or orientation of
the cut from varying.

With reference to Figures 5 and 6 the plate 19 has
a first and second plurality of holes 43 parallel to the
axis 21 and disposed, with constant pitch, respective-
ly round an outer and an inner circle with respect to
the circle B. Like the plate 19, the plate 31 has a first
and second plurality of holes 44 coaxial to and facing
the holes 43, and disposed with the same constant
pitch as the holes 43 around outer and inner circles
with respect to the circle B. Each hole 43 houses one
end of an associated spring 43 the other end of which
is fitted into a respective hole 44. The springs 45 are
mounted under compression between the plates 19
and 31 to maintain the device 30 in the first end pos-
ition.

With reference to Figures 3 and 5, the cassette
18 comprises internally and coaxially a cup shape
body 47 having a wall 48 which closes the top of the
cassette 18. The body 47 is provided with eight holes
50 passing through the wall 48 and the side wall 49
of the body 47. Each hole 50 is coaxial with an asso-
ciated hole 23 and houses an associated pin 51 the
lower end of which is in contact with the head of an
associated punch 12 and the upper end of which pro-
jects from the body 47 by a given amount which will
be referred to below.

Along the outer periphery of the wall 48 the body
47 has a groove 50a which defines a flange in the walll
48 itself. The groove 50a has a depth substantially
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equal to the thickness of the wall 49 in such a way
that the sections 52 of the pins 51 are exposed so as
to be provided with springs 53 and abutment collars
54 fitted around the associated pin 51. Each spring 53
is disposed between an associated collar 54 and the
flange 48a, and is held under compression to press
the associated pin 51 against the head of the asso-
ciated punch 12.

Each unit 14 is provided with a biasing 55 for the
cassette 18 which is axially movable within the hole
20 between a rest position (illustrated in Figure 5) in
which the cassette 18, the plate 19 and the device 30
are within the hole 20, and an operative position in
which the cassette 18 projects below the turret 2, the
sheet holder 33 presses the metal sheet and the de-
vice 30 is disposed in the second end position. The
device 55 includes a tubular body 56 a lower portion
of which lies within a blind hole 57 the axis of which
is parallel to the axis 21 and formed externally of the
unit 14 on the upper face of the turret 2. The body 56
is movable axially within the hole 57 and is urged up-
wardly by a spring 58 disposed between the bottom
of the hole 57 and the lower portion of the body 56.
The stroke of the body 56 is upwardly limited by a stop
58a constituted by a nut and lock nut screwed to the
threaded end of a shaft 59 which extends coaxially
from the bottom of the hole 57 upwardly through the
body 56 to project from the body 56. The upper end
of the body 56 has a flange 60 which is contacted from
above by an annular flange 61 formed on the outer
face of the body 22; in this way the action of the
spring 58 is transmitted, which tends to bias the cas-
sette 18 from the operative position to the rest posi-
tion. The cassette 18 carries aradial pin 152 engaging
an axial groove 153 of the body 47 for the purpose of
preventing relative rotation between the body 47 and
the cassette 18.

With reference to Figures 3 and 4 the station 5 in-
cludes a striker device 66 disposed above the turret
2 and comprising a tubular body 67 having an axis 68
housed in a through hole 69 of a support beam 70.
The beam 70 is fixed to the arm 10 and extends par-
allel to and above the turret 2. The axis 68 is perpen-
dicular to the turret 2 and intersects the circle Aalong
which are located the units 11, which, when in the
working station 5, are disposed beneath the body 68.
In particular, when in the station 5, the axis 21 of a unit
14 is coaxial with the axis 68. The body 67 is rotatably
mounted on the beam 70 so as to turn about the axis
68 driven by a reversible motor 71 controlled from the
central control unit 8. Between the body 67 and the
motor 71 there is formed a worm gear coupling com-
prising a toothed wheel 72 and worm gear 73. The
body 67 houses a tubular body 74 coaxial with the
axis 68 and movable towards and away from the tur-
ret 2. The body 74 has on its outer lateral surface a
longitudinal groove 74 engaged by a radial key car-
ried by the body 67 to tie the body 74 angularly to the
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body 67 and allow axial movement of the body 74 be-
tween an upper end position and a lower end position.

Atits free end, the body 74 has a pair of teeth 76a
extending axially downwardly at diametrically oppo-
site positions with respect to one another. The teeth
76a are able to engage a pair of recesses 76b formed
at the free end of the body 22, to couple the body 74
and the cassette 18 for rotation together. The body 74
is traversed axially by a rod 77 movable axially to-
wards and away from the turret 2 under the action of
a linear actuator 78 disposed above the body 67 and
controlled by the central control unit 8. The rod 77 car-
ries a piston 79 disposed within the body 67 above an
upper portion 74a of the body 74, of greater thick-
ness. The piston 79 sealingly closes the body 67 to
create an annular chamber 80 defined by the body
67, the portion 74a and the piston 79. The chamber
80 can be occupied by fluid under pressure conveyed
via afirst channel 81 within the rod 77. In use, this flu-
id, in use, causes the body 74 to descend towards the
turret 2. The rod 77 carries at its lower end a striker
mass (hammer) 82 comprising an axially symmetric
body 83 coaxial with the axis 68, and an annular body
84 disposed around the body 83. The body 83 has an
upper portion 85, an intermediate portion 86 and a
lower portion 87, all cylindrical and of progressively
decreasing diameter in order. The portion 85 is con-
nected to the lower end of the rod 77 by a screw 88
and has a diameter substantially equal to the internal
diameter to the body 74. The portion 85 transversely
sealingly closes the body 74 to create an annular
chamber 89 defined by the body 74, the rod 77, the
portion 85 and the portion 74a. The chamber 89 can
be filled with fluid under pressure conveyed through
a second channel 90 within the rod 77. This fluid
causes upward translation of the body 74.

With reference to Figure 8, the portions 86 and
87 are disposed coaxially within the body 84, which
is axially fixed to the body 83 by a retaining ring 91
disposed between the portion 86 and the body 84.
The ring 91 has its radially inner point crown housed
in an annular groove 92 formed on the outer surface
of the body 83, and a radially outer part housed in an
annular groove 93 formed on the internal surface of
the body 84. The body 84 can be coupled angularly
for rotation with the body 83 by a frontal coupling 94.
The coupling 94 comprises a first flange 95 disposed
coaxially about the portion 86 and fixedly mounted to
the body 84 by screws 96 (only one of which is illu-
strated in Figure 8) and a second flange 97 disposed
coaxially about the portion 86 and mounted so as to
be angularly fixed and axially slidable on the portion
85 by means of axial guides defined by pins 96a fitted
in the flange 97 and in the portion 85. The flange 97
is movable between an engagement position and a
disengagement position (illustrated in Figure 8). In
the engagement position the flange 97 is pressed
against the flange 95 by a plurality of springs 98 (only
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one of which is illustrated in Figure 8) disposed be-
tween the flange 97 and the portion 85 within asso-
ciated holes 99, and in the disengagement position
the flange 97 is held spaced from the flange 95 by a
key 100 against the action of the springs 98. The key
100 is carried by the body 74 and extends radially to-
wards the axis 68. When the flange 97 is in the dis-
engagement position the key 100 is disposed in con-
tact against the flange 97 and engages a longitudinal
slot 100a formed on the flange 95 to connectthe body
74 for rotation with the body 84. In the disengagement
position, therefore, the body 84 is uncoupled from the
body 83 and coupled to the body 74. The flange 95 is
in contact with an annular flange 84a defined at the
upper end of the body 84 and having an axial slot 84b
coaxial to the slot 100a.

The body 84 has on its lateral surface a longitu-
dinal rib 101 which extends downwardly parallel to the
axis 68 and has a radial dimension lying between the
outer lateral surface of the body 84 and the inner lat-
eral surface of the body 22. The thickness of the rib
101 (Figure 7) is less than the distance between two
adjacent pins 51 so that it can lie over a single punch
12. The rib 101 extends downwardly less than the
downward extent of the body 83. In particular a lower
surface 102 of the body 83 is spaced from a lower sur-
face 103 of the rib 101 by an amount equal to that by
which the pins 51 project from the upper end of the
cassette 18. In this way when, in use, the hammer 82
is displaced downwardly, the body 83 and the rib 101
are simultaneously disposed in contact with the upper
face of the wall 48 and the upper end of the pin 51 re-
spectively.

The station 5 includes a locking device 105 oper-
able to limit the downward stroke of the body 74 so
as to dispose this in an intermediate position lying be-
tween the upper and lower end of stroke positions.
The device 105 includes a slide 106 slidable on a
guide mounted beneath the beam 70 by the action of
a linear actuator 107 controlled by the central control
unit 8. The slide 106 translates along a radial direction
104 towards and away from the axis 68 between an
operative position and a rest position. In the operative
position of the slide 106 its end 108 is so positioned
that, during the downward stroke of the body 74 an
outer annular flange 109 formed on the lower end of
this body 74 comes into contact with it.

Each unit 14 is provided with a key 111 mounted
movably on the turret 2 outside and radially of the
cassette 18. The key 111 is displaceable between a
position (illustrated in Figure 5) in engagement with a
longitudinal groove 112, with which the cassette 18 is
provided on its outer surface, and a position of disen-
gagement from the groove 112. In the engagement
position the key 111 locks the cassette 18 in an an-
gular reference position in which the recesses 76b are
disposed parallel to the direction 104. The key 111
has a projection 117 which extends upwardly beyond
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the upper face of the turret 2.

The station 5 includes a release device 110 oper-
able to displace the key 111 by the action of a linear
actuator 113 (Figure 4) controlled by the central con-
trol unit 8 and carried by the beam 70. The actuator
113 controls the translation towards and away from
the axis 68 of its rod 114 which, by means of a lever
mechanism 115, controls translation of the key 111.
The mechanism 115 has a lever 151 in the lower end
of which is formed a slot 116. During rotation of the
turret 2 the key 111 is always in the engagement pos-
ition in the groove 112 and the projection 117 is in a
position such as to allow traversing of the slot 116.
When the unit 14 is stopped in the station 5 the pro-
jection 117 engages the slot 116 so that the move-
ment of the rod 114 causes, via the mechanism 115,
movement of the key 111 and therefore unlocking of
the cassette 18.

With reference to Figure 1, the turret 3 is of
known type and can turn about the axis 4 under the
action of a motor not illustrated. The turret 3 carries
die units 118 provided with dies 119 each of which
corresponds to an associated punch 12 of the units
13, 14, 15 and 16. The units 118 are disposed on the
turret 3 in an arrangement identical to that in which
the punch units 11 are disposed on the turret 2 so as
to position, in use, a unit 118 beneath an associated
unit 11 transferred to the station 5. In use the metal
sheet to be punched is disposed between the turrets
2 and 3, mounted on the carriage 6 of known type
which, under the control of the central control unit 8,
can move the said metal sheet to transfer different
portions of the metal sheet in succession under the
station 5. The central control unit 8 is of known type
and allows selective actuation of the turrets 2 and 3,
the motor 71, the actuator 78, the carriage 6 and the
devices 105 and 110 by means of programmes of
known type.

In use, to punch the metal sheet, this is mounted
on the carriage 6 and disposed between the turrets
2 and 3. In the machine 1 the body 74 is in its upper
end position with the teeth 76a disposed along the di-
rection 104, the device 105 is in the rest position, the
flange 97 of the coupling 94 in the disengaged posi-
tion, and the rib 101 disposed in its reference position
inwhich itis parallel to the direction 104. After the car-
riage 6 has brought a portion of the metal sheet into
the station 5 the turrets 2 and 3 are both rotated re-
spectively to transfer a punch unit 11 and an associ-
ated die unit 118 into the station 5.

If the pre-selected punch 12 forms part of a unit
14 this is transferred and stopped at the station 5, and
the projection 117 of the key 111 is inserted into the
slot 116. The device 110 is actuated to display the key
111 into its disengaged position so as to unlock the
cassette 18 for turning movement. Then the body 74
is turned to rotate the rib 101, via the key 100, to a
pre-selected working position. Now the device 105 is
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actuated to translate the slide 106 towards the oper-
ative position, and the body 74 is lowered until it is
locked in the said intermediate position. The locking
of the body 74 causes engagement of the flange 97
against the flange 95 by the actions of the springs 98;
the rib 101 is thus fixedly secured to the body 83 and
prevented from rotating.

Then, the body 74 is turned to return it to the ini-
tial position in which the teeth 76a are disposed
above the recesses 76b; this rotation does not involve
rotation of the rib 101 in that the key 100 remains out-
side the slot 100a. After the device 105 has been re-
turned to the rest position the body 74 is completely
lowered. This lowering carries the body 74 into the
lower end position in which the teeth 76a engage the
recesses 76b so that the body 74 and the cassette 18
are coupled for rotation together. Following this the
body 74 is turned to rotate the cassette 18 and carry
the punch 12 to be struck beneath the rib 101. The
body 74 is maintained in its lower end position to de-
fine a precise reference for the angular position of the
cassette 18 during punching. Now downward transla-
tion of the rod 77 is commanded and therefore trans-
lation of the hammer 82. The body 83 and the rib 101
respectively strike the upper face of the wall 48 and
the upper end of the pin 51 so that the cassette 18
moves downwardly carrying the sheet holder 33 into
contact with the metal sheet. The cassette 18 trans-
lates from the rest position to the operative position
against the action of the device 55 and consequently
the device 30 is displaced from the first to the second
end position against the action of the springs 45, al-
lowing the punch 12, pressed by the rib 101 via the
pin 51, to project from the associated sheet holder 33
to punch the metal sheet.

Once the metal sheet is pierced the rod 77 is
raised. During this displacement the cassette 18 is
held up by the device 55 and the springs 45 progres-
sively return the device 30 into the first end position,
allowing the punch 12 to be withdrawn from the metal
sheet. Then the body 74 is rotated to return the cas-
sette 18 into the reference position and allow the de-
vice 110 to lock the cassette 18 by displacement of
the key 111. Following this the body 74 is raised to
bring the key 100 into contact with the flange 84a, the
device 105 is actuated to translate the slide 106 to-
wards the axis 68, the body 74 is translated down-
wardly to engage on the end 108 of the slide 106, and
finally the body 74 is turned to bring the key 100 into
alignment with the slots 84b and 100a. Now the body
7 is caused to translate upwardly and subsequently
rotate to bring the rib 101 into its reference position.
At this point the carriage 6 moves the metal sheet to
bring another portion thereof into the station 5 in cor-
respondence with which the turrets 2 and 3, by rotat-
ing, carry another unit 11 into the station 5.

If the punch 12 to be struck belongs to a unit 13,
after having transferred and stopped this unit 13 in
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the station 5 the rod 77 is translated downwardly in
such a way that the body 83 strikes the punch 12. If
the punch 12 to be struck belongs to a unit 15, after
having transferred the corresponding unit 11 and
stopped it in the station 5, in the same way as descri-
bed for the unit 14, rotation of the rib 101 is controlled
to bring this into alignment with the punch 12 to be
struck and the rod 77 is made to translate downwardly
in such a way that the rib 101 strikes the punch 12. If
the punch 12 to be struck belongs to a unit 16 the pair
of units 16 of which the pre-selected unit 16 forms
part is transferred and stopped in the station 5. Now
rotation of the rib 101 is controlled to bring this into
alignment with the punch 12 to be struck and the rod
77 is caused to translate downwardly in such a way
thatthe rib 101 strikes the punch 12. The units 13, 15,
and 16 as already indicated are units of known type
and in particular are also provided with sheet holder
devices and biasing devices.

From what has been described above the numer-
ous advantages achieved by the realisation of the
present invention will be evident.

In particular, the machine 1 is provided with a
working station in which the striking device, because
of the possibility of varying at will the angular position
of the rib 101 with respect to the striking axis, can
work on punches disposed around the circle Aand on
punches disposed to one side of this circle A as, for
example, the punches disposed around the circles B
and C and along the arcs D’ and D”. The possibility
of angularly orientating the rib 101 allows the ma-
chine 1 to carry punches of different dimensions and
above all to be provided with a greater number of
punches of greater length than the number of such
punches with which current punch presses machines
are provided; because of this the machine 1 has a
high productive capacity. Moreover, because of the
unit 14, the striking device is able to vary the position
along the circle B of the punch to be struck and there-
fore it is not only possible to prearrange the punch in
a given sfriking position in the machine 1, but also to
vary its angle of cutting orientation. The high number
of punches and the possibility of varying for some of
these the striking point and the angle of cutting orien-
tation involves a significant reduction in punching
costs in that a single machine 1 can perform the func-
tions of two current machines. It is further to be un-
derlined that the unit 14 is of relatively simpler con-
struction than those units provided with intermediate
bodies disposed between the hammer and punch in
that an element rotatable with respect to the cassette
is not present. Moreover, commercial punches are
utilised in the unit 14 described above, thanks to the
presence of the pins 51 and the particular configura-
tion of the hammer 82.

Finally it is clear that the machine 1 described
and illustrated here can have modifications and vari-
ations introduced thereto without by this departing
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from the protective ambit of the present invention.

In particular, in Figure 2 there is shown a variant
of the unit 13, indicated 13a. The unit 13a is a single
punch and includes a punch-carrier cassette 120
within which the punch 12 is mounted coaxially. Like
the cassette 18, the cassette 120 has slots 121 which
can be engaged by teeth 76a to be rotated by the
body 74 about the axis 68 when the unit 13a is stop-
ped in the station 5. Rotation of the cassette 120
causes rotation of the punch 12 to cause punching at
a pre-selected angle of cutting orientation. With refer-
ence to Figure 2, the unit 16 disposed along the arc
D’ could be chosen to be offset or in phase with the
units 16 disposed along the arc D”. In a variant, not
illustrated, the unit 11 constituted by the units 15
could be provided with an external rotatable cassette
having recesses similar to the recesses 76b for cou-
pling with the body 74 so as to be rotated. The exter-
nal cassette could then have, along its inner lateral
surface, a toothed annular portion meshing with re-
spective toothed annular portions formed in the
punch-carrier cassette of each unit 15. Rotation of the
outer cassette would involve rotation along its longi-
tudinal axis of each punch-carrier cassette and there-
fore rotation about its longitudinal axis of each punch.
In this way even if the units 15 could not rotate around
the circle C the rotation of the punches about their re-
spective longitudinal axes makes it possible for each
punch to be orientable to any angle of cutting orienta-
tion. In a second version the outer cassette could be
rotated by a drive device via, for example, a worm
gear coupling. Finally, in another variant, not illustrat-
ed, in place of the turret 2 and 3 the punch press ma-
chine could be provided with a chain transfer device
as described in ltalian Patent application No
3350A/89 by the same applicant. The chain could car-
ry a plurality of punch units 11 constituted by a unit 13
or 13a, a unit 14 or by several units 15 disposed
around the circle C, and at least one pair of units 16.

Claims

1. A punch press machine comprising:

a plurality of punch units (11) having at
least one punch (12);

afirst transfer device (2) for the said punch
units (11);

a plurality of die units (118) having at least
one die (119);

a second transfer device (3) for the said
die units (118);

a working station (5) provided with a strik-
ing device (68) comprising a striker member (82)
movable along a striking axis (68) and having a
coaxial central body (83) for striking on a said
punch (12) disposed coaxially of the said striking
axis (68), and a rib (101) extending radially for
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striking on a said punch (12) with its axis parallel
to the said striking axis (68);

characterised in that the said rib (101) is
angularly orientable about the said striking axis
(68).

A machine according to Claim 1, characterised in
that the said rib (101) is movably mounted on the
said central body (83) to rotate with respect to the
said central body (83).

A machine according to any preceding claim,
characterised in that the said striker device (66)
includes a hollow body (74) within which the said
striker member (82) is housed; the said hollow
body (74) being rotatable about the said striking
axis (68) and movable along the said striking axis
(68) between first and second end positions.

A machine according to Claim 3, characterised in
that the said hollow body (74) is coupled for rota-
tion, in the said first end position, with the said rib
(101), whereby to rotate the said rib (101) about
the said striking axis (68).

A machine according to Claim 3 or Claim 4, char-
acterised in that the said striker member (82) in-
cludes coupling means (94) operable to couple
the said rib (101) for rotation with the said central
body (83).

A machine according to Claim 5, characterised in
that the said coupling means (94) are actuated by
the said hollow body (74).

A machine according to Claim 6, characterised in
that said coupling means (94) include a first
flange (95) fixed to the said rib (101) and a sec-
ond flange (97), facing the said first flange (95)
and mounted on the said central body (83) in a
angularly fixed and axially slidable manner; the
said first and second flanges (95, 97) being
pressed against one another by spring means to
connect the said rib (101) to the said central body
(83) when the said hollow body (74) is remote
from the said first end position, and the said sec-
ond flange (97) being maintained spaced from
the said first flange (95) when the hollow body
(74) is in the said first end position.

A machine according to any of claims from 3 to 7,
characterised in that at least one of the said
punch units (11) comprises a first punch unit
(13a) or (14) having at least one punch (12) and
a punch-carrier cassette (120, 18) turnable about
its axis coaxial to the said striking axis (68) and
characterised in that the said hollow body (74)
has connection means (76a) which, when the
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said hollow body (74) is in the said second end
position, couple the said hollow body (74) for ro-
tation with the said cassette (120, 18) to rotate
this about the said striking axis (68).

A machine according to Claim 8, characterised in
that at least one said first punch unit (14) com-
prises a plurality of said punches (12) disposed
around a first circle (B) coaxial to the said striking
axis (68) when the said first unit (14) is stopped
in the said working station (5); the said first circle
(B) having a diameter less than the radial extent
of the said rib (101).

A machine according to Claims 8 and 9, charac-
terised in that at least one said first punch unit
(13a) comprises a single said punch (12) dis-
posed coaxially of the said striking axis (68) when
the said first unit (13a) is stopped in the said
working station (5).

A machine according to any of Claims from 8 to
10, characterised in that the said connection
means are constituted by a pair of teeth (76a)
each operable to engage a recess (76b) in the
said cassette (120, 18).

A machine according to any of Claims from 8 to
11, characterised in that the said cassette (120,
18) has locking means (111, 112) for locking it in
an angular reference position.

A machine according to Claim 12, characterised
in that the said working station (5) includes a de-
vice (110) for unlocking the said cassette (120,
18) from the said angular reference position.

A machine according to any of Claims from 8 to
13, characterised in that the said working station
(5) further includes a device (105) for limiting the
stroke of the said hollow body (74) from the said
first end position to the said second end position,
to determine an intermediate position in which
the said hollow body (74) is angularly uncoupled
from the said cassette (128) and from the said rib
(101).

A machine according to any preceding claim,
characterised in that the said punch units (11)
comprise at least one second punch unit (13) of
the type having single punches and having an an-
gularly fixed punch-carrier cassette; the said
second punch unit (13) being coaxial with the
said striking axis (68) when it is stopped in the
said working station (5).

A machine according to any preceding claim,
characterised in that one of the said punch units

10

15

20

25

30

35

40

45

50

55

17.

18.

19.

20.

21,

22,

14

(11) comprises a plurality of third punch units (15)
distributed around a second circle (C) having its
centre passing through the said striking axis (68)
when the said corresponding unit (11) is stopped
in the said working station (5): the said second
circle (C) having a diameter less than the radial
extent of the rib (101) and the said punch units
(15) being of single punch type.

A machine according to Claim 16, characterised
in that the said third punch units (15) have a
punch-carrier cassette rotatable about its longitu-
dinal axis and characterised in that it includes a
device for rotating the said punch-carrier cas-
settes.

A machine according to any preceding claim,
characterised in that one of the said punch units
(11) includes at least one pair of fourth punch
units (16) which, when the said corresponding
unit (11) is stopped in the said working station (5),
are disposed on opposite sides of the said strik-
ing axis (68); the said fourth punch units (16) be-
ing of single punch type and having an angularly
fixed punch carrier cassette.

A machine according to any preceding claim,
characterised in that the said transfer devices in-
clude a respective movable chain.

Amachine according to any of claims from 1to 18,
characterised in that the said transfer devices in-
clude respective turrets (2) and (3) rotatable
about the same axis (4).

Amachine according to claim 20 when dependant
on Claim 18, characterised in that the said fourth
punch units (16) are spaced along a pair of con-
centric arcs (D’, D”) respectively inside and out-
side a third circle (A) concentric with the said tur-
ret (2).

A machine according to Claim 9, characterised in
that the said first punch unit (14) comprises:

the said axially movable cassette (18) hav-
ing a circular plate (19) in which are formed seats
(23) for housing the said punches (12) and a tub-
ular body (22) which extends upwardly from the
said plate (19);

a cup shape body (47) within the said cas-
sette (18) and in which are formed seats for hous-
ing pins (51) each of which is in alignment with a
corresponding punch (12);

a sheet-holder device (30) having a circu-
lar wall (31) disposed beneath the said plate (19)
and in which there are formed a plurality of holes
(32) each of which is traversed by a correspond-
ing punch (12) and housing a corresponding
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sheet-holder member (33); and

spring means (45) mounted under com-
pression between the said plate (19) and the said
wall (31).
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