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@ Multiple tool for punch press.

@ In a multiple tool for a punch press, a plurality of FIG. 1
punches (57) are arranged circularly so as to be
movable up and down within a stripper guide (41)

provided also movably up and down in an upper die 39
holding member (15) of the punch press (1); a punch /
driver (87) is disposed so as to be rotatable and 105 107 85 13
movable up and down within the stripper guide (41); 109 89 /

and a circumferential groove (91) is formed in a
lower surface of the punch driver (87) for engage-
ment with head portions (59) of the punches (57) in
such a way that a plurality of punch through-spaces
(93) are formed over the circumferential groove (91)
except a strike portion (95) for striking any selected

one of a plurality of the punches (57). Further, an 4591
indexing device (121) is mounted to rotate the punch 15
driver (87) so that the strike portion (95) can be

indexed over any required punch (57A), for instance.

Since only one required punch of a plurality of the

punches can be struck without moving the striker, _31;0
the multiple tool is simple in structure, high in preci- LIRSS NN

sion, and low in cost. 173 1 75 |

1278 1251 127F
A

125 \ !

21

Rank Xerox (UK) Business Services
(3.10/3.09/3.3.4)



1 EP 0 580 124 A1 2

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a multiple tool
for a punch press, and more specifically to a mul-
tiple tool for a punch press, in which a number of
tools are arranged circularly in such a way that any
one of them can be struck by a striker.

Description of the Prior Art

An example of prior art multiple tool to be
mounted on a turret punch press is disclosed in
U.S. Patent Application No. 5,062,337, for instance.
However, the prior art multiple tool is of such a
duplex structure that there are provided a stripper
guide linked with an indexing device so as to be
rotatable and movable up and down, and a punch
carrier fitted to the stripper guide also so as to be
movable up and down. Further, in this prior art
multiple tool, punches (not used for a punching) of
a plurality of punches of the multiple tool are
moved up and down whenever the punch carrier is
moved up and down.

In other words, in the prior art multiple tool,
since the structure is of duplex type of the stripper
guide and the punch carrier, there exists a problem
in that the multiple tool is complicated in structure,
low in precision, and high in cost. In addition, since
the punches not used for a punching are moved up
and down, another problem arises in that a rather
complicated mechanism is needed to precisely po-
sition the punches.

SUMMARY OF THE INVENTION

With these problem in mind, therefore, it is the
primary object of the present invention to provide a
multiple tool for a punch press, simple in structure,
high in precision, easy to locate the punch, and low
in cost.

To achieve the above-mentioned object, the
present invention provides a multiple tool for a
punch press, wherein: a plurality of punches (57)
are arranged circularly so as to be movable up and
down within a stripper guide (41) provided also
movably up and down in an upper die holding
member (15) of the punch press; a punch driver
(87) is disposed so as to be rotatable and movable
up and down within the stripper guide (41); a
circumferential groove (91) is formed in a lower
surface of the punch driver (87) for engagement
with the head portions of the punches (57); and a
plurality of punch through-spaces (93) are formed
above the circumferential groove (91) except a
strike portion (95) of the punch driver (87) for
striking one of a plurality of the punches (57).
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In the multiple tool according to the present
invention, a workpiece is located above a die to be
mated with any required punch of the multiple tool,
and the punch driver is rotated to index the strike
portion of the punch driver to above a punch.
When the punch driver is struck by a striker of a
punch press, the stripper guide is first moved
downward to sandwich the workpiece between the
stripper guide and the die. When the punch driver
is further moved downward, since the strike portion
strikes the punch located under the strike portion,
the lower end of the punch is projected into the die
to punch the workpiece. In this case, the heads of
the other remaining punches are moved into the
through-spaces of the punch driver, and therefore
the lower ends of the other remaining punches will
not project toward the die and the workpiece.

On the other hand, after punching processing,
the striker is moved upward. Then, the punch driv-
er is moved upward by the restoration force of the
stripping spring. During this upward movement of
the punch driver, the punch is also moved upward
since the circumferential groove formed in the
punch driver catches the head portion of the
punch. When the sitriker is moved upward, the
stripper guide is also moved upward away from the
workpiece by the return spring. Thus, it is possible
to remove the workpiece from the punch press or
to locate another workpiece for the succeeding
punching processing.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view showing a mul-
tiple tool for a punch press according to the
present invention, in which no load is applied;
Fig. 2 is a cross-sectional view showing the
multiple tool for a punch press according to the
present invention, in which a load is applied;

Fig. 3 is a bottom view taken along the lines 300
- 300 in Fig. 1;

Fig. 4 is a top view taken along the lines 400 -
400 in Fig. 1; and

Fig. 5 is a front view showing an overall turret
punch press as an example of the punch press
on which the multiple tools is to be mounted.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the multiple tool according
to the present invention will be described herein-
below with reference to the attached drawings.

Fig. 5 shows a turret punch press 1 as an
example of the punch press. This turret punch
press 1 is composed of a base 3, two column
frames 5 and 7 provided vertically on both sides of
the base 3, and an upper frame 9 provided on the
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upper side of the column frames 5 and 7.

Further, a disk-shaped upper turret (upper die
holding member) 15 is provided on the lower side
of the upper frame 9 so as to be rotatable about an
upper rotary axle 17. In the same way, a lower
disk-shaped turret (lower die holding member) 23
is provided on the upper side of the base 3 so as
to be rotatable about a lower rotary axle 25 in
oppositional positional relationship with respect to
the upper turret 15. Conventional punches 11 and a
punch package (upper multiple tool) 13 including a
plurality of punches arranged circularly according
to the present invention are removably attached to
the upper turret 15, as upper tools. Conventional
dies 19 and a die package (lower multiple tool) 21
including a plurality of dies arranged circularly are
removably attached to the lower turret 23, as lower
tools. The upper conventional punch 11 and the
lower conventional die 19 form a pair of tools, and
the punches of the upper punch package 13 and
the the dies of the lower die package 21 form a
plurality of pairs of tools. Further, a ram 29 having
a striker 27 is provided on the lower side of the
upper frame 9 so as to be movable up and down,
to strike the conventional punches 11 or the punch
package 13.

The upper turret 15 and the lower turret 23 are
both controllably rotated by a turret servomotor
(not shown) mounted on the frame. Thus, a pair of
any required conventional punch 11 and conven-
tional die 19 or a pair of punch package 13 and die
package 21 can be selectively located in the
punching position under the striker 27.

Further, a fixed table (not shown) is provided at
the middle upper portion of the base 3. A pair of
movable tables 31 are supported on both sides of
the fixed table in the direction perpendicular to the
sheet of the drawing in Fig. 5. The pair of movable
tables 31 are movable in the Y-axis direction (in the
front and rear direction or the right and left direc-
tion in Fig. 5). Further, a carriage base 33 is fixed
to the movable table 31 in such a way as fo cross
the fixed table. Further, the carriage base 33 is
provided with a carriage 35 so as to be movable in
the X-axis direction (perpendicular to the sheet of
the drawing of Fig. 5). Further, the carriage 35 is
provided with a work clamp 37 for clamping an end
of a plate-shaped workpiece W.

Therefore, the workpiece W can be located
between the upper turret 15 and the lower turret
23, by moving the movable table 31 in the Y-axis
direction and the carriage 35 in the X-axis direc-
tion.

The workpiece W located as described above
can be punched by a pair of any required conven-
tional punch 11 and die 19, or by a pair of punch
and die packages 13 and 21, which are selectively
located under the striker 27 by rotating the upper
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turret 15 and the lower turret 23 .

With reference to Fig. 1, the multiple tool 39 for
the punch press according to the present invention
will be described in detail hereinbelow. The mul-
tiple tool 39 is composed of the punch package 13
and the die package 21, as already described in
the above. The punch package 13 is provided with
a cylindrical stripper guide 41 supported by the
upper turret 15 so as to be movable only up and
down. Although not shown in the drawings, the
stripper guide 41 is prevented from rotating relative
to the upper turret 15 by a suitable means such as
a key that may be provided on the stripper guide
41 and a key way that may be formed in the upper
turret 15, the key and key way being engaged with
each other. The upper flange portion 43 of the
stripper guide 41 is fitted to the lower flange por-
tion 47 of a cylindrical rotary tube 45. A guide
spring 51 is disposed via a thrust bearing 201
between the lower surface of the flange portion 47
of the rotary tube 45 and the bottom surface of a
stepped bore 49 formed in the upper turret 15, so
that the stripper guide 41 is urged upward.

The stripper guide 41 is formed with an inner
bore 53 opening upward on the upper side thereof.
In a bottom portion 55 of this inner bore 53, a
plurality of punches 57 are arranged circularly at
regular intervals along the inner circumferential sur-
face of this inner bore 53 so as to be movable up
and down. These punches 57 are designated as
57A, 57B, ..., 57J, because the end shapes thereof
are all different from each other, respectively. Each
of these punches 57A, 57B, ...., 57J is formed with
a head portion 59, a large-diameter portion 61
serving as a guide portion, an intermediate diam-
eter portion 63, and a small-diameter punching
portion 65A, 65B, ..., 65J, respectively in order
from the upper side to the lower side. The large-
diameter portion 61 is supported by the bottom
portion 55 so as to be slidable in the vertical
direction. A key 61a provided on the large-diameter
portion 61 is engaged with a key way 55a formed
in the bottom portion 55, so that the punch 57 is
prevented from rotating relative to the bottom por-
tion 55. The cross section of each of these punch
portions 65A, 65B, ..., 65J is different from each
other in diameter size as shown in Fig. 3 or even in
cross section (e.g., square, hexagonal, efc.). There-
fore, it is possible to punch holes of different di-
mensions or shapes in a workpiece W by appro-
priately selecting one of the punches 57A, 578, ...,
57J.

Further, a guide plate 67 is provided at the
lower end of the stripper guide 41, and stepped
holes 69 are formed circularly in the guide plate
67. A hold spring 71 is disposed between the
bottom surface 69 of each of the stepped holes
and the lower end of the large diameter portion 61
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of each of the punches 57 via a washer 203,
respectively, in order to always urge the respective
punches 57A, 57B, ..., 57J upward. Further, a plu-
rality of circular stripper plates 73 are disposed
circularly, at the lower end of the guide plate 67 fo
guide the punching portions 65A, 65B, ..., 65J of
the punches 67 by a plurality of holes formed in
the stripper plates 73, respectively. Specifically, a
retaining plate 75 is fixed to the lower surface of
the guide plate 67, and the stripper plates 73 are
engaged with circular-arc-shaped recesses 75a
(see Fig. 3) formed in the outer circumferential
surface of the retaining plate 75. Lock pins 77 (see
also Fig. 3) are provided on the guide plate 67 fo
fix the stripper plate 73 relative to the guide plate
67.

A ring-shaped rotary plate 79 is fitted to the
upper portion of the stripper guide 41 via a ring 81
so as to be rotatable but not to be movable up and
down relative to the stripper guide 41.

A central hole 83 is formed at the center of the
rotary plate 79 to guide a first punch driver 85 so
as to be movable up and down. A key 99 fixed to
the first punch driver 85 is engaged with a key way
79a formed in the rotary plate 79, so that a rotation
of the first punch driver 85 relative to the rotary
plate 79 is prevented. To the lower end of the first
punch driver 85, a flange-shaped second punch
driver (punch driver) 87 is fixed with a bolt 89. The
second punch driver 87 is formed with a T-shaped
cross-section circumferential groove 91 on the low-
er surface thereof, in such a way that the head
portions 59 of the punches 57 can be caught by
this T-shaped circumferential groove 91. In a sec-
tion of the second punch driver 87 above the
circumferential groove 91, a plurality of punch
through-spaces 93 are formed circularly at the reg-
ular intervals that correspond to the intervals at
which the the plurality of punches 57 is arranged
on the bottom portion 55, except at a position 95 in
Fig. 1. A portion of the second punch driver 87 at
the position 95 will be called a strike portion 95
hereinafter. This strike portion 95 can be indexed
to over any one of a plurality of punches 57, for
instance fo over the punch 57A by rotating the
second punch driver 87 relative to the stripper
guide 41.

A plurality of backup pins 97 are arranged in a
the through-spaces 93 via washer S, respectively
so as to be movable up and down relative to the
second punch driver 87. It is to be noted that the
backup pins 97 are designed such that the lower
end thereof are slightly above the head of the
punch 57B, 57C, ..., 57J so as not to contact those
heads. With this arrangement, the second punch
driver 87 is rotatable relative to the punches 57A,
57B,..., 57J. The rotary plate 79 is formed with a
plurality of inner holes 101 opening downward and

10

15

20

25

30

35

40

45

50

55

arranged so as to face the backup pins 97, respec-
tively. The head of the backup pin 97 is therefore
disposed in each of the inner hole 101. A backup
spring 103 is provided in each of the inner holes
101 to urge backup pin 97 downward. As will be
described in detail in the following, the backup pins
97 and the backup springs 103 serve to suppress
vibrations of the punches 57 not used during a
punching, and further to allow the punches 57 to
move upward for relief where necessary.

A head plate 105 is fixed to the upper end
surface of the first punch driver 85 with a plurality
of bolts 107. A stripping spring 109 formed of an
elastic material such as urethane rubber, for in-
stance is interposed between the lower surface of
the head plate 105 and the upper surface of the
rotary driver 79.

The rotary plate 79 and the afore-mentioned
rotary tube 45 are coupled to each other by a key
111 fixed to the rotary tube 45 and a key way 79b
formed in the rotary plate 79. Thus, the rotary plate
79 is movable up and down, but is prevented from
rotating relative to the rotary plate 45. Further, a
gear tube 115 is rotatably supported by a bearing
113 on the upper side of the upper turret 15 so as
fo enclose the outer circumferential surface of the
rotary tube 45. This gear tube 115 is formed with a
gear 117 on the outer circumferential surface there-
of and with a key groove 119 on the inner circum-
ferential surface thereof. A head portion of the key
111 of the rotary tube 45 is engaged with this key
groove 119. A gear 123 rotated by a suitable servo
motor through a suitable gear transmission mecha-
nism (indexing device) 121 is in mesh with the gear
117.

On the other hand, on the lower turret 23, a die
package 21 is disposed in oppositional positional
relationship with respect to the punch package 13.
A plurality of dies 125 are arranged on the die
package 21. In more detail, a plurality of dies 125A,
125B, ..., 125J are arranged so as to face the
punches 57A, 57B, ..., 57J, as shown in Fig. 4. The
dies 125A, 125B, ..., 125J are formed with die
holes 127A, 127B, ..., 127J, respectively; the die
holes 127A, 127B, ...127J are adapted to be fitted
to the to-be-mated punching portions 65A, 65B, ...,
65J of the punches 57, respectively.

The operation of the multiple tool 39 for the
punch press according to the present invention will
be described hereinbelow with reference to further
Figs. 1 and 2.

First, the upper and lower turrets 15 and 23 are
rotated to index any required punch package 13
and the die package 21 to under the striker 27.
Further, the movable table 31 and the carriage 35
are moved to locate the workpiece W to above the
required die 125A, for instance. When the indexing
device 121 is actuated, the gear tube 115 is rotated
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so that the rotation thereof is transmitted from the
rotary tube 45 to the rotary plate 79 and further to
the first punch driver 85. Therefore, it is possible to
index the strike portion 95 of the second punch
driver 87 to over the required punch 57A cor-
responding to required die 125A, for instance.

After the strike portion 95 has been indexed,
the ram 29 of the punch press is actuated to move
down the striker 27 for striking the head plate 105.
Under these conditions, the rotary plate 79, the
stripper guide 41, the rotary tube 45, and the first
and second punch drivers 85 and 87 are moved
down together against the urging force of the guide
spring 51, without compressing the stripping spring
109. Accordingly, the stripper plates 73 are brought
into contact with the workpiece W, and the work-
piece W is sandwiched between the die 125 and
the stripper guide 41. Thereafter, when the striker
27 is further moved downward, only the first and
second punch drivers 85 and 87 are further moved
downward by compressing the stripping spring
109.

Under these conditions, the strike portion 95
strikes the head portion 59 of the punch 57A. Thus,
the punch 57A is moved downward by compress-
ing the hold spring 71, so that the punching portion
65A of the punch 57A projects from the lower
surface of the stripper plate 73 to punch out the
workpiece W and further into the die hole 127A of
the die 125A, and punching processing being com-
pleted as shown in Fig. 2.

Here, when the second punch driver 87 is
moved downward after the stripper plate 73 comes
into contact with the workpiece W, the punches
57B, 57C,..., 57J not used for the punching are
moved upward relative to the second punch driver
87. Thus, the backup pins 97 urged by the backup
springs 103, respectively are brought into contact
with the head portions 59 of the punches 57B, ...,
57J, so that these punches 57B, ..., 57J are not
jumped upward due to a shock of the punching
processing. Further, the elastic force of the hold
spring 71 is determined stronger than that of the
backup spring 103; thus, the other remaining

punches 57B, ..., 57J not used are not projected
downward out of the lower surface of the stripper
plates 73.

Successively, when the ram 29 is actuated to
move the striker 27 upward, the first and second
punch drivers 85 and 87 are first moved upward by
a restoration force of the stripping spring 109.
Then, the punch 57A whose punching portion 65A
was inserted into the die hole 127A is moved
upward to the position flush with the other remain-
ing punches 57B, .., 57J because the head portion
59 of the punch 57A is caught by the circumferen-
tial groove 91 formed in the second punch driver
87.
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When the striker 27 and the first and second
punch drivers 85 and 87 are further moved upward,
the stripper guide 41, the rotary tube 45 and the
rotary plate 79 all move upward by the restoration
force of the guide spring 51; thus, the stripper plate
73 is also moved away from the workpiece W.

Thereafter, when the striker 27 is further
moved upward to an upper dead point, the striker
27 is moved away from the head plate 105.

Here, the upper surface of the second punch
driver 87 is in contact with the lower surface of the
rotary plate 79 by the restoration force of the
stripping spring 109. Under these conditions, the
punches 57B, 57C,..., 57J is located in the original
positions in the vertical direction relative to the
second punch driver 87, and the backup pins 97
are in contact with the washers S located at the
upper surface of the second punch driver 87, re-
spectively; therefore the lower ends of the backup
pins 97 are away from the head portions 59 of the
punches 57B, 57C,...., 57J, respectively, as shown
in Fig. 1. Therefore, it is possible to rotate the
second punch driver 87 to further index the strike
portion 95 o any required one of the punches 57A,
57B, ..., 57J, without any interference. Here, it is
also to be noted that since the circumferential
groove 91 engaged with the head portions 59 of
the punches 57 is of circular shape, the second
punch driver 87 can rotate relative to the punches
57.

Further, since the final gear 123 of the indexing
device 121 is in mesh with the gear 117 of the gear
tube 115, it is possible to index the strike portion
95 to over any required punch 57A, for instance by
rotating the second punch driver 87.

As described above, in the multiple tool ac-
cording to the present invention, since a plurality of
punches 57 are housed in the punch package
(upper multiple tool) 13 and further arranged cir-
cularly within the stripper guide 41 fitted to the
upper turret (upper die holding member) 15 so as
to be movable up and down, the multiple tool is
simple in structure and easy to secure the process-
ing precision, thus improving the punching quality.
Further, since the structure is simple, the manufac-
turing cost can be reduced.

In addition, since the punching processing can
be made by indexing only the strike portion 95 of
the second punch driver 87 to any required punch
(e.g., 57A) by use of the indexing device 121, to
strike only the required punch, without moving the
other remaining punches up and down within the
stripper guide 41, it is possible to locate the work-
piece W accurately at only the required punch
position accurately, irrespective of the positions of
the other remaining punches, thus improving the
working efficiency of the punching processing.
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Further, since the punching processing can be

made by indexing the strike portion 95 of the
second punch driver 87 to any required punch
(e.g., 57A), by use of the indexing device 121,
without moving the striker and the die package 21,
the structure is further simplified for further reduc-
tion of manufacturing cost.

Claims

1.

A multiple tool for a punch press, the punch
press including a upper tool holding member
(15), comprising:

a stripper guide (41) adapted to be moun-
ted on the upper tool holding member (15) so
as to be movable up and down;

a plurality of punches (57) arranged cir-
cularly on the stripper guide (41, 55) so as to
be movable up and down; and

a punch driver (87) disposed above the
punches (57) for selectively striking one (57A)
of the plurality of punches (57), the punch
driver (87) being rotatable and movable up and
down in the stripper guide (41), and the punch
driver (87) being formed with a plurality of
punch through-spaces (93) that allows heads
(59) of the punches (57) except the one punch
(57A) selected to pass therethrough.

The multiple tool for a punch press of claim 1,
wherein the punch driver (87) is further formed
with a circumferential groove (91) engageable
with the head (59) of the one punch (57A)
selected.

The multiple tool for a punch press of claim 2,
further comprising:

a plurality of backup pins (93) each pro-
vided in the punch through space (93) via a
washer (S), such that the lower end of each
backup pin (93) is located just above the head
of the punches (57);

a rotary plate (79) engaged with the punch
driver (87) in such a way as to rotate together
with the punch driver (87) and move up and
down independently of the punch driver (87);
and

a plurality of backup spring (103) provided
on the rotary plate (79) for urging the backup
pins (93) downward.

The multiple tool for a punch press of claim 3,
wherein the rotary plate (79) is engaged with
the stripper guide (41) in such a way as fo
move up and down together with the stripper
guide (41) and rotate independently of the
stripper guide (41).
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10

The multiple tool for a punch press of claim 4,
further comprising a plurality of hold springs
(71) provided in the stripper guide (41, 67) for
urging the punches (57) upward, wherein the
spring constant of the hold spring (71) is larger
than that of the backup spring (103).

The multiple tool for a punch press of claim 4,
further comprising the guide spring (51) pro-
vided operationally between the the upper tool
holding member (15) and the stripper guide
(51), for urging the stripper guide (41) upward,
and the stripping spring (109) provided be-
tween the rotary plate (79) and the punch
driver (87), for urging the punch driver (87)
upward relative fo the stripper guide (41).
wherein the elastic constant of the stripping
spring (109) is larger than that of the guide
spring (51).

The multiple tool for a punch press of claim 6,
further comprising a rotary tube (45) engaged
with the rotary plate (79) in such a way as to
rotate together with the rotary plate (79), the
rotary tube (45) being engaged with the strip-
per guide (41) so as to be prevented from
moving upward to a height above a predeter-
mined height relative to the stripper guide (41),
and the guide spring (51) being provided be-
tween the upper tool holding member (15) and
the rotary tube (45).

The multiple tool for a punch press of claim 7,
further comprising a gear tube (119) rotatably
mounted on the upper tool holding member
(15) and engaged with the rotary tube (45) for
causing the rotary tube (45) to rotate relative to
the upper tool holding member (15).

The multiple tool for a punch press of claim 6,
wherein the rotary tube (45) is movable up and
down relative to the rotary plate (79).

The multiple tool for a punch press of claim 6,
wherein the stripping spring (109) is made of
urethane.
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