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(54) Turret punch press

(57)  Aturret punch press (1) wherein the upper and
lower turrets (21,27) are rotated, and the upper die
(17,19) positioned in the processing position is struck by
a piston rod (13)(striker element) of a striker device (15)
mounted on the lower end of a ram (11) when the ram is
lowered by means of a crank shaft (10)(mechanical ver-
tically moving means). The piston rod can be freely
moved vertically by a hydraulic cylinder (65) so that the
amount of the stroke of the striker element with respect
to the upper die is the sum of the amount of the stroke
of the ram and the amount of the stroke of the piston rod
in the hydraulic cylinder itself. Accordingly, the upper die
and the lower die (23,25) come into contact and the
processing occurs only when the ram and the piston rod
are both at bottom dead center.
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Description

Background of the Invention

Field of the Invention

The presentinvention relates to a turretpunch press,
and, in particular, to a mechanical turret punch press in
which an upper tool is actuated jointly by both a mechan-
ical striker and a hydraulic striker.

Description of the Prior Art

Conventionally, a commonly known turret punch
press comprises a freely rotatable upper turret equipped
with a plurality of freely detachable upper tools, a freely
rotatable lower turret in opposition to the upper turret,
and a freely vertically mobile striker which strikes the
upper tool in the working area. A disk support which sup-
ports the lower turret is provided on the lower side of the
lower turret in the working area for resisting the impact
from a striker.

During a forming process, the upper turret and the
lower turret are rotated in synchronism and a pair of dies
for specific forming is positioned in the working area, a
workpiece is positioned between the two dies, and the
forming process is performed by pressing the upper and
lower dies together using a mechanical or a hydraulic
device.

However, in the above-mentioned mechanical type
of punch press, because the forming die is not formed
with a through hole, a forming punch (the upper die)
which is moved downward, impacts a forming die (the
lower die) and an excess force acts on the die, or a die
holder or on the lower turret, or the like, so that there is
concern about damage or breakage thereof. For this rea-
son, a difficult height adjustment must be scrupulously
performed from time to time to change the height of the
die.

In the case of a punch press using a hydraulic
device, it is possible to prevent any excess force from
acting on the die or the die holder, or on the lower turret,
or the like, but frequent use of the hydraulic device short-
ens the life span of a large number of parts. In addition,
the hydraulic device is expensive which is a disadvan-
tage from the aspect of operating costs.

Summary of the invention

An object of the present invention is to provide, with
due consideration to the drawbacks of such conventional
devices, a turret punch press wherein, even when the
height of the die is not adjusted with scrupulous care,
there is no damage to the die or the turret.

Another object of the present invention is to provide
a turret punch press which can selectively perform both
a punching process and an upward-forming process.

WO 90/05601 discloses a turret punch press com-
prising:
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a frame;

upper and lower dies mounted on the frame in
such a way to oppose each other and to perform process-
ing on a workpiece provided therebetween;

a striker mounted on the frame so as to move in
the vertical direction and adapted to be in contact with
the head of the upper die; and

upper drive means mounted on the frame for
causing the striker to move in the vertical direction, the
upper drive means including a vertically movable ram.

According to the present invention, in order to
achieve the above mentioned object, a lower drive
means is mounted on the frame is adapted to cause the
lower die to move downward and upward and is also
adapted to be, in its retracted downward position, hori-
zontally movable so that the lower drive means can be
positioned horizontally away from the processing posi-
tion under the ram.

Preferably, the upper drive means is adapted to stop
the striker at a selectable vertical position.

In a turret punch press of the invention, the upper
and lower turrets are rotated, and an upper die of a plu-
rality of dies, positioned in the working area, is struck by
a striker element of the striker device mounted on the
lower end of the ram when the ram descends. The sub-
upper-drive means, which vertically moves the striker
element with respect to the ram, is preferably a hydraulic
cylinder and is mounted on the striker device. The
amount of stroke of the striker element with respect to
the upper die is the sum of the amount of stroke of the
ram and the amount of stroke of the striker element itself,
which is moved vertically by the hydraulic cylinder.
Accordingly, the upper dies and the lower dies come into
contact and the processing occurs only when the ram
and the piston rod are both at bottom dead center.

During a punching process, the striker element of
the striker device is normally positioned at bottom dead
center, the ram is lowered by the mechanical vertically
moving means, and the punching operation is effectively
performed. In addition, during a forming process, the
striker element of the striker device is first at its upper
most position with respect to the ram, and after the ram
is lowered by the mechanical vertically moving means,
the striker element is lowered by the hydraulic cylinder
and the forming operation is effectively performed.

In addition, the freely movable slider is provided in
the disk support which supports the lower turret; pro-
vided in the slider is the hydraulic cylinder, which pushes
up an upward-forming lower die, and the residue receiv-
ing hole into which the residue from the punching oper-
ation drops. Accordingly, when the slider is moved, the
hydraulic cylinder or the residue receiving hole is selec-
tively positioned at the working area to cope with an
upward-forming operation or a punching operation.
Then, the processing is carried out.
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Brief Description of the Drawings

These and other objects, features, and advantages
of the present invention will become more apparent from
the following description of the preferred embodiment
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a sectional view of the main parts of a first
embodiment of a turret punch press of the present
invention taken along the line I-1in FIG. 2.

FIG. 2 is a side elevation viewed in the direction of
the arrow Il in FIG. 1.

FIG. 3 is a sectional view taken along the line IlI-11I
in FIG. 2.

FIG. 4 is an enlarged sectional view taken along the
line IV-IV in FIG. 3.

FIG. 5is an enlarged bottom view with one part omit-
ted. viewed in the direction of the arrow V in FIG. 1.
FIG. 6 is a detailed sectional view of a manual valve.
FIG. 7 is a detailed sectional view of a switching
valve.

FIG. 8 is a perspective view showing the hydraulic
mechanism of a hydraulic cylinder used for striking.
FIG. 9 is a plan view showing a disk support.

FIG. 10 is a sectional view taken along the line X-X
in FIG. 9.

FIG. 11 is an elevation showing the entire turret
punch press.

FIG. 12 is a sectional view taken along the line XI-
Xlin FIG. 11.

FIGS. 13-18 are schematic drawings showing the
operation of the punch press during upward-forming
process.

FIG. 19 is a plan view showing a disc support pro-
vided in a second embodiment of the punch press
of the present invention.

FIG. 20 is a section taken along the line XX-XX of
FIG. 19.

FIG. 21 is a plan view showing the disc support.
FIG. 22 is a section taken along the line XXII-XXII of
FIG. 21.

FIG. 23 is an enlarged section showing the upper
and lower tools prior to the forming operation.

FIG. 24 is an enlarged section showing the upper
and lower tools during the forming operation.

FIG. 25 is a front elevation of the punch press.

FIG. 26 is a plan view taken along the line XXVI-
XXVl of FIG. 25.

Detailed Description of the Preferred Embodiments

Other features of this invention will become apparent
in the course of the following description of exemplary
embodiments which are given for illustration of the inven-
tion and are not intended to be limiting thereof.

As shownin FIG. 11 and FIG. 12, a side frame 5 and
a side frame 7 are erected, one on each side of a base
3 of a turret punch press 1. An upper frame 9 is provided
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on the upper sides of the side frame 5 and the side frame
7. A vertically movable ram 11 mounted on the upper
frame 9 is moved by a mechanical vertically moving
means such as a crank shaft 10. On the lower end of the
ram 11, a striker device 15 having a piston rod 13 is pro-
vided as a striker element, freely movable vertically by a
hydraulic mechanism which will be described in detail
hereinafter.

In addition, on the lower surface of the upper frame
9, a disk-shaped upper turret 21 is rotatably supported
by an upper rotary shaft 21a. Detachably mounted on
the upper turret are a plurality of upper punching dies 17
and a plurality of upward-forming upper dies 19 as the
upper dies. In FIG. 1, a plurality of punching upper dies
17a is mounted in the radial direction of the upper turret
21 (the A direction in the drawing). Although not shown
in the drawing, a plurality of upward-forming upper dies
can also be mounted in the radial direction of the upper
turret 21 (the A direction in the drawing) in place of the
normal upper dies 19, in exactly the same manner as for
the punching dies 17a. Each of the dies 17a is vertically
movable independently of each other. The dies 17a are
adapted to be positioned in the operating position under
theram 11.

Againreferring to FIG. 11 and FIG. 12, a lower turret
27 is rotatably supported by a lower rotary shaft 27a on
the upper surface of the base 3 opposing the upper turret
21. Detachably mounted on the lower turret are a plurality
of lower punching dies 23 and lower upward-forming dies
25 respectively as the lower dies opposing the upper
punching dies 17 and the upper upward-forming dies 19,
Although not shown on the drawings, when a plurality of
upper dies 17a are provided in the radial direction of the
upper turret 21. A plurality of lower dies (not shown) each
corresponding to the upper dies 17a are provided on the
lower turret 27 in the radial direction of the lower turret 27.

The upper turret 21 and the lower turret 27 are syn-
chronized and rotatably controlled by means of, for
example, a turret servo motor (omitted from the draw-
ings) mounted on the side frame 5. As a result, during
the punching process, the desired upper punching dies
17 and the lower punching dies 23, and, in addition, dur-
ing the upward forming process, the upper upward-form-
ing dies 19 and the lower upward-forming dies 25, are
selectively positioned at the working area immediately
under the ram 11.

On the upper surface of the base 3, a pair of guide
rails 29 each extending in the Y-axis direction are juxta-
posed in the direction perpendicular to the plane of the
drawing in Fig. 11 (only one of the rails 29 is shown in
Fig. 11). A pair of movable tables 33, positioned one on
each of the front and back sides of a fixed table 31
secured on the base 3, are movably supported on the
guide rails 29. The movable tables 33 are integrally
mounted on a carriage base 35 extending in the X-axis
direction over the fixed table 31. In addition, a carriage
37 which moves in the longitudinal direction (the X-axis
direction) crossing the direction of motion of the movable
table 33 (the Y-axis direction in the drawings) is mounted
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on the carriage base 35. A clamp 39 which clamps one
end of a plate-shaped workpiece W is movably mounted
in the X-axis direction on the carriage 37.

Accordingly, to position the workpiece W, the move-
ment of the carriage 37, on which is mounted the clamp
39 for clamping one end of a plate-shaped workpiece W,
is performed in the X-axis direction along the carriage
base 35, and the movement of the carriage 35 is per-
formed in the Y-axis direction along the guide rails 29.

As shown in FIG. 1 to FIG. 3, a ram guide 41 is pro-
vided on the upper frame 9 for moving the ram 11 verti-
cally. Furthermore, a channel-shaped guide 43 opened
downward is installed on the bottom surface of the ram
11 by means of a bolt 45, extending in the radial direction
of the upper turret 21 (the A direction in the drawings). A
cylinder bracket 47 (Fig. 3) is installed by means of a bolt
49 on the upper end of the guide 43 in FIG. 3. A fixed
hydraulic cylinder 51 is securely installed on both the cyl-
inder bracket 47 and the guide 43 on the upper end sec-
tion of the guide 43 in Fig. 3. Accordingly, the guide 43,
the cylinder bracket 47, and the fixed hydraulic cylinder
51 do not move with respect to the ram 11. In addition,
a movable hydraulic cylinder 53 opposing the fixed
hydraulic cylinder 51 is provided in a manner allowing
free movement along the guide 43. The tip of a piston
rod 51a of the fixed hydraulic cylinder 51 and the tip of a
piston rod 53a of the movable hydraulic cylinder 53 are
linked by a joint 55. The bottom surface of the movable
hydraulic cylinder 53 is secured to a connecting member
59, fastened by a bolt 57 to the left end of the striker
device 15.

Accordingly, by feeding an operating fluid from a
tube 61 of the fixed and movable hydraulic cylinders 51,
53 into the cylinder chamber and discharging it from a
tube 63, the piston rod 51a of the fixed hydraulic cylinder
51 is projected to the left and the piston rod 53a of the
movable hydraulic cylinder 53 is projected to the right in
Fig. 3. As a result, the movable cylinder 53 pulls the
striker device 15 to the left in FIG. 3 through the connect-
ing member 59. Conversely, by feeding the operating
fluid from the tube 63 into the cylinder chamber and dis-
charging it from the tube 61, the piston rod 51a of the
fixed hydraulic cylinder 51 is moved to the right and the
piston rod 53a of the movable hydraulic cylinder 53 to
the left in Fig. 3. Then, the movable cylinder 53 moves
the striker device 15 to the right in FIG. 3 through the
connecting member 59.

Referring to Figs. 1-3, a hydraulic cylinder 65 is pro-
vided in the striker device 15 as a hydraulic striker cylin-
der with a piston rod 67 projecting freely downward. As
described above, the piston rod 67 is selectively posi-
tioned above the normal upper dies 17, 19 or above a
specific upper die 17a provided in the radial direction of
the upper turret 21 by moving and positioning the striker
device 15. Here, because the piston rod 67 strikes the
upper surface of the upper dies 17, 17a, 19 while pro-
jectingdownward, the stroke length for the vertical move-
ment of the tip of the pistonrod 67 is the sum of the stroke
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length of the ram 11 itself and the stroke length of the
piston rod 67 of the hydraulic striker cylinder 65.

An air blower 69 is provided at the center of the bot-
tom surface of the piston rod 67. Thus, compressed air
supplied from a tube d1 (see FIG. 4 and FIG. 5) is fed
from the side surface of the cylinder chamber to the
inside of the piston rod 67. This compressed air is blown
out of discharge ports (not shown) in the lower surfaces
ofthe upperdies 17, 19, so that the workpiece W is easily
separated from the upper dies 17. 19 and the scrap is
easily removed from the upper dies 17, 19.

A proximity switch 71 for detecting the vertical move-
ment of the piston rod 67 is provided on the punching
device 15 in the vicinity of the piston rod 67. The switch
71 detects the vertical position of the piston rod 67, and
detects whether the piston rod 67 has reached the top
and bottom dead center in the conventional manner.

Next, the hydraulic mechanism of the punching
hydraulic cylinder 65 will be explained, referring to FIG.
4 to FIG. 7. A tube by is provided to feed operating fluid
to an upper cylinder chamber 73 of the punching hydrau-
lic cylinder 65 to move the piston rod 67 downward. One
end of the tube b is open to the upper cylinder chamber
73 and the other end is open to the right side end surface
of the striker device 15. In addition, when the operating
fluid from the tube b is fed into the upper cylinder cham-
ber 73, the operating fluid in a lower cylinder chamber
75 is discharged by the upward movement of the piston
rod 67. A tube b, is provided parallel to the tube b4 to
feed operating fluid to the lower cylinder chamber 75 to
elevate the piston rod 67. One end of the tube b, is open
to the lower cylinder chamber 75 and the other end is
open to the right end surface of the striker device 15. A
tube ¢, connected to a manual valve 77 is provided on
the tube b1 in a position close to the punching hydraulic
cylinder 65, extending in the direction perpendicular to
the extension of the tube b4. Further, a tube a; connected
to a switching valve 79 is provided on the tube b1 in a
position close to the vicinity of the right end surface of
the device 15, extending in the direction perpendicular
to the extension of the tube b,. The switching valve 79 is
for controlling the flow of the operating fluid. An end of
the valve 79 is mounted on the right end surface of the
striker device 15 as a port b,. A tube a4 connected to the
switching valve 79 is provided in a position close to the
punching hydraulic cylinder 65 on the tube b2. A tube b3
is coupled to a tube ¢4 which is connected to the switch-
ing valve 79. One end of the tube b3 opens to the right
end surface of the striker device 15.

Control of the punching hydraulic cylinder 65 will
now be explained with reference to the above-mentioned
figures and FIG. 8. In the case where the piston rod 67
is lowered, as shown by the white arrows in FIG. 8, when
operating fluid is fed from the b3 port this operating fluid
flows into the switching valve 79 through the tube ¢4, and
a pressure is applied to a chamber D (Fig. 7) to open a
valve B (Fig. 7). As a result, the operating fluid flows from
the tube a, into the tube b4 and into the upper cylinder
chamber 73, and the piston rod 67 is lowered. At this
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time, the operating fluid in the lower cylinder chamber 75
passes through the tube b, and is discharged from the
b, port.

Conversely, in the case where the piston rod 67 is
elevated, when operating fluid is fed from the b, port, as
shown by the black arrows in FIG. 8, this operating fluid
flows into the lower cylinder chamber 75 and the piston
rod 67 is elevated. Because the operating fluid also flows
into the tube a4 at the same time, a spool A (Fig. 7) of
the switching valve 79 is moved to the right and the valve
B (Fig. 7) is opened. As a result, along with the elevation
of the piston rod 67, the operating fluid in the upper cyl-
inder chamber 73 is pushed out into the tube b4 by back
pressure, flows from the tube a, through the valve B into
the tube ¢4, passes through the tube bs, and is dis-
charged from the bj port.

In addition, where the operating fluid is fed to neither
the b, port or the b3 port, when an upward external force
(areaction force which strikes the upper dies 17, 19, dur-
ing processing) is applied to the piston rod 67, the oper-
ating fluid in the upper cylinder chamber 73 tends to pass
through the tube b4 and flow into the tube a,. However,
no such flow will take place because the valve B of the
switching valve 79 is closed. Accordingly, because the
piston rod 67 is not moved vertically, the upper dies 17,
19 can be struck.

As shown in FIG. 9 and FIG. 10, a disk support 81
is secured to a section of the upper surface of the base
3 under the lower turret 27 in the working area beneath
the ram 11, to prevent the lower turret 27 from vibrating
during processing. This disk support 81 has a pair of sup-
port members 83 as reinforcing members and a slider
85 which moves horizontally between the support mem-
bers 83.

The leading end of a piston rod 89 of a shift cylinder
87 is attached to the right end surface of the slider 85 in
the Figs. 9 and 10. The slider 85 is provided on the upper
surface of a guide 91 which is in turn provided on the
upper surface of the base 3. The slider 85 is moved along
a path between the support members 83 by the horizon-
tal movement of the piston rod 89. A residue hole 93
through which a residue produced by the punching proc-
ess is discarded, is formed at a position corresponding
to the working area under the ram 11. A residue disposal
guide 95 with a suitable hole for discarding the residue
is provided in the left half section of the slider 85. A fluid
cylinder 97 is provided as a forming cylinder in the right
half section of the slider 85 for pressing the lower
upward-forming die 25 upward.

The lower upward-forming die 25 includes a verti-
cally movable die holder 99, a die tip 101 integrally pro-
vided in the die holder 99, and a workpiece ejector 103
vertically movable with respect to the die tip 101. The
upper end of the die tip 102 is adapted to engage the
upper upward-forming die 19 (FIG. 11). The workpiece
ejector 103 is urged upward with respect to the die tip
101 by a spring 105. Thus, when the forming process
has been completed and the die tip 101 is moved down-
ward, the workpiece W is easily separated from the die
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tip 101 by the upward movement of the work ejector 103
relative to the die tip 101.

In addition, a piston rod 107 of the forming cylinder
97 is freely movable in the vertical direction. Therefore,
by feeding operating fluid from a tube e to an upper
chamber 97a of the forming cylinder 97, the piston rod
107 is retracted into the cylinder 97 so that the upper end
of the die tip 101 does not project above a pass-line L of
the workpiece. On the other hand, by feeding the oper-
ating fluid from a tube e2 to a lower chamber 97b of the
forming cylinder 97, the piston rod 107 is moved upward
so thatthe die holder 99 is pressed upward and the upper
end of the die tip 101 is projected above the pass-line L.
Thus, a forming processing is performed. After the
processing, the workpiece W which may be engaged by
the die tip 101, can be removed from the die tip 101 by
the upward movement of the workpiece ejector 103.

During periods other than the upward-forming proc-
ess periods, the piston rod 107 is retracted into the form-
ing cylinder 97. Therefore the piston rod 107 does not
project upward from the upper surface of the slider 85.
Specifically, the rotary positioning of the lower turret 27
and the movement of the slider 85 are performed while
the piston rod 107 is retracted into the forming cylinder
97. Thus, there is no obstacle to the movement of the
slider 85.

Now, the operations of the turret punch press will be
described in detail.

Punching process:

First, as shown in FIG. 11 and FIG. 12, a workpiece
W to be processed is clamped by the clamps 39 on the
carriage 37. Then, the part of the workpiece W is posi-
tioned in the working area between the upper turret 21
and the lower turret 27 by controlling the movement of
the carriage 37 in the X-axis direction along the carriage
base 35, and by controlling the movement of the carriage
base 35 in the Y-axis direction along the guide rails 29.

The upper turret 21 and the lower turret 27 are
rotated in synchronism by a turret servo motor and the
specified upper and lower punching dies 17, 23 are posi-
tioned in the working area. As shown in FIG. 1, in the
case where the plurality of the upper punching dies 17a
provided in the radial direction of the upper turret 21 is
to be used, the punching device 15 is positioned above
the desired die 17a by means of the fixed hydraulic cyl-
inder 51 and the movable hydraulic cylinder 53. The pis-
ton rod 67 of the hydraulic striker cylinder 65 is projected
downward and halted at bottom dead center. The piston
rod 89 of the shift cylinder 87 provided in the disk support
81 is drawn back, and the residue disposal guide 95 of
the slider 85 is positioned in the working area.

Then, the ram 11 is moved downward by the action
of the crank shaft 10 acting as the mechanical type of
vertically moving means, and the piston rod 67 of the
hydraulic striker cylinder 65 strikes the upper punching
dies 17, 17a to carry out a punching process. The
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punched residue drops downward through the residue
disposal guide 95 and the residue hole 93.

Thereafter, the workpiece W is once again posi-
tioned, the above-mentioned process is repeated, so
that a required series of punching operations are per-
formed in the workpiece. During the turrets 21, 27 being
rotated for the upper punching dies 17, 17a to be used
being changed, the piston rod 67 of the hydraulic striker
cylinder 65 is preferably retracted; with this retraction, the
piston rod 67 is prevented from being collide with by the
head of an upper punching die.

The above embodiment is advantageous in that it is
unnecessary to operate the hydraulic striker cylinder 65
during the punching process since the piston rod 67 of
the hydraulic striker cylinder 65 is fixed at bottom dead
center during the punching process. Therefore the fre-
quency of use is reduced and the life span is increased.

Furthermore, the striker device 15 provided on the
lower end of the ram 11 is freely moved and positioned
in the radial direction of upper turret 21, so that a plurality
of upper dies can be mounted in the radial direction on
the upper turret 21. For this reason, the number of dies
which can be installed is increased and the effectiveness
of the operation is improved.

Upward-forming process:

When an upward-forming process is performed in
the workpiece W, a part of the workpiece W to be proc-
essed is positioned in the working area between the
upper turret 21 and the lower turret 27 in the same man-
ner as for the above-described punching process. Then,
by controlling the rotation of the upper turret 21 and the
lower turret 27, the desired upper upward-forming die 19
and lower upward-forming die 25 are positioned in the
working area. Here, if a plurality of upper upward-forming
dies provided in the radial direction of the upper turret 21
are to be used, the striker device 15 is positioned directly
above the desired die by the fixed hydraulic cylinder 51
and the movable hydraulic cylinder 53.

The piston rod 89 of the shift cylinder 87 is extended,
and the forming cylinder 97 of the slider 85 is positioned
in the working area. In this way, the workpiece W is posi-
tioned and the upper and lower dies 19, 25 are set.

As shown in FIGS. 13 and 14, the crank shaft 10 is
then rotated so that the piston rod (striker element) 67
and the upper die 19 are moved downward until the lower
end of the upper die 19 is positioned just above the sur-
face of the workpiece W. Here, it is to be noted that in
the press shown in FIGS. 13-18, an elastic member 201
is provided under the die holder 99 for a purpose men-
tioned hereinafter.

As shown in FIG. 15, subsequently, the striker cylin-
der 65 is energized so that the upper die 19 is further
moved downward until the lower end of the upper die is
in contact with the surface of the workpiece W.

As shown in FIG. 16, the lower cylinder (forming cyl-
inder) 97 is then energized so that the lower die 25 is
moved upward. As a result, an upward forming is per-
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formed in the workpiece W by the die tip 101 of the lower
die 25. Here, it is to be noted that the impulse force from
die tip 102 on the workpiece W is buffered by the elastic
member 201.

As shown in FIG. 17, the lower cylinder 97 is then
de-energized, and the lower die 25 is moved downward
by the restoring force of the elastic member 201 and the
spring 105 (FIG. 10).

As shown in FIG. 18, the upper die 19 is subse-
quently moved upward to return its original position by
the rotation of the crank shaft 10 and the upward move-
ment of the upper cylinder 65.

It is now understood that in this embodiment, the
workpiece W is maintained in its original height during
forming. Thus, the workpiece is prevented from being
damaged during the processing.

Furthermore, in the above embodiment, since the
height of the upper die 19 can be adjusted within the
stroke length of the striker cylinder 65, the forming in the
workpieces W with different thickness can be easily per-
formed; this is because, the workpieces W with different
workpieces can be maintained in their respective original
height during forming by adjusting the height of the lower
end of the upper die 19.

In the above embodiments, the forming cylinder 97
is built into the right half of the slider 85 of the above-
mentioned embodiment and the residue disposal guide
95 is provided on the left half. In addition, the shift cylin-
der 87 is provided on the right side surface of the slider
85. However, the present invention is not limited to this
positional relationship. Further, although the hydraulic
shift cylinder 87 is used for moving the slider 85, the
present invention is not limited to this configuration. For
example, a combination of a drive motor and a geared
device may be used.

Because the turret punch press of the present
embodiment has a configuration as explained above,
and the striker device with a hydraulic cylinder equipped
with a vertically movable striker element on the lower end
of the ram is provided, the amount of stroke of the striker
element with respect to the upper die is the sum of the
amount of stroke of the ram and the amount of stroke of
the hydraulic cylinder. Accordingly, the upper die con-
tacts the lower die and processing can occur only when
the ram and the striker element of the striker device are
both at bottom dead center. Accordingly, during the
punching process, the striker element of the striker
device is normally positioned at bottom dead center, and,
if the ram is lowered by the mechanical vertically moving
means, the action of the hydraulic cylinder is unneces-
sary. Therefore the frequency of use is reduced, and the
life spanis increased. In addition, after the ram is lowered
by the mechanical vertically moving means during the
forming process. if the striker element of the hydraulic
cylinder is lowered and the forming operation is per-
formed, even if the ram Is lowered rapidly by the mechan-
ical vertically moving means, the upper die does not
reach bottom dead center, therefore there is no impact
on the lower die so no breakage or damage occurs. In
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addition, the adjustment of the height of the upper and
lower dies need not be scrupulously performed as is
required conventionally so operability is improved. In
addition, because the disk support is secured below the
lower turret, it is possible to support the lower turret
againstthe striking force in the conventional manner. The
movably positioned slider is provided in the disk support,
and because the hydraulic cylinder which presses the
lower upward-forming die upward and the residue hole
through which the residue from the punching operation
isdropped are provided, the hydraulic cylinder during the
upward-forming process, or the residue hole during the
punching process, can be selectively positioned at the
process position. As aresult, it is possible to handle both
the upward-forming process and the punching process.
Here, the lower upward-forming die is normally below the
pass line so that there is no obstacle when the lower tur-
ret rotates or when the workpiece is intfroduced. Because
the hydraulic cylinder projects the lower upward-forming
die upward to a position of a specified height during
processing, a proper upward-forming process can be
performed.

FIGS. 19-26 shows the second embodiment of the
present invention.

As shown in FIGS. 25 and 26, a turret punch press
201 of the second embodiment is generally similar to that
of the first embodiment. That is to say, the press 201
comprises a base 203, side frames 205, 207 provided
on both sides of the base 203, and an upper frame 209
provided on the side frames 205, 207. A disk-like upper
turret 211 is rotatably supported by an upper rotation axis
215a under the upper frame 209. A plurality of upper
tools 211 for punching a workpiece W and upper tools
213 for forming of the workpiece W are removably
installed on the upper turret 211. A disk-like lower turret
221 is rotatably supported by an lower rotation axis 221a
in a way opposing the upper turret 211 and above the
base 203. A plurality of lower tools 217 for punching the
workpiece W and lower tools 219 for forming of the work-
piece W are removably installed on the lower turret 221.
Adisc support 223 is secured on the base 203 under the
lower turret 221. A ram 227 having a striker 225 for strik-
ing the upper tools 211, 213 is provided on the upper
frame 209.

The upper and lower turrets 215, 217 are synchro-
nously rotated by a servo motor (not shown) installed on
the frames. Thus, during a punching operation, the
desired upper and lower tools 211, 217 for punching are
positioned in a working area where the workpiece W is
processed. During a forming operation, the desired
upper and lower tools 213, 219 for forming are positioned
in the working area.

A pair of guide rails 229 extending in the Y direction
(FIG. 25) are provided on the base 203. A pair of movable
tables 233 are positioned, one on each side of a fixed
table 231, and supported on the guide rails 229. The
movable tables 233 are attached to a carriage base 235
extending in the X direction (FIG. 26) bridging the fixed
table 231. A carriage 237 movable in the X direction per-

10

15

20

25

30

35

40

45

50

55

pendicular to the moving direction of the movable table
233 (Y direction) is provided on the carriage base 235.
The carriage 237 is provided with a clamp device 239 for
clamping an edge of the workpiece W.

Thus, positioning of the workpiece W is controlled
by moving the carriage 237 in the X direction and by mov-
ing the carriage 237 on the guide rail 229 in the Y direc-
tion.

As shown in FIGS. 23 through 26, a plurality of upper
tools 211 for punching are removably installed on the
upper turret 215, and a plurality of upper tools 213 for
forming are removably installed in tool installation holes
241 in the upper turret 215. The configuration of the
upper tool 211 for punching is well known in the art, and
therefore will not be described in detail. The upper tool
213 for forming is provided with a punch body 243 with
a recess 245 at its lower end. The punch body 243 has
a flange 247 at its upper end. A spring 249 which nor-
mally presses the flange 247 upward is provided
between the flange 247 and the upper turret 215. The
punch body 243 is slidably installed in a punch guide 251
mounted on the upper turret 215. The punch body 243
is supported by a spring 253 at the upper end of the
punch guide 251. The spring constant of the spring 253
is larger than that of the spring 249. A flange 255 is
formed in a way projecting outward from the upper end
of the punch guide 251 to keep the punch guide 251 from
dropping through the hole 241.

Aplurality of lower tools 217 for punching are remov-
ably installed on the lower turret 221; a plurality of lower
tools 219 for forming are removably installed in tool
installation holes 257 in the lower turret 221. The config-
uration of the lower tool 217 for punching is well known
in the art, and therefore will not be described in detail.
The lower tool 219 for forming comprises a die holder
259, a die chip 261 integrally formed on the die holder
and adapted to be inserted into the recess 245 of the
punch body 243, and a work ejector 263 vertically mov-
able with respect to the die chip 261. A spring 267 is pro-
vided between the work ejector 263 and the die holder
259 to push up the ejector 263. A spring 269 is provided
between the die holder 259 and a flange 265 formed in
the tool installation hole 257, to push down the die holder
259. Thus, the lower tool 219 in a normal state is below
the pass line PL (the feed line for the workpiece W).

As shown in FIGS. 19 through 22, the disc support
223 includes a hollow rectangular parallelepiped block
with apertures on the right side and on the upper and
lower sides. Both side walls 223a and 223b mainly sup-
port the lower turret 221 from the underside. The thick-
ness of the side walls 223a and 223b is determined so
that the cross-sectional area thereof is larger than a pre-
determined area subject to pressure.

The disc support 223 contains a freely reciprocating
movable block271. The left end of the movable block 271
is connected to a piston rod 275 of a slide cylinder 273.
The movable block 271 is formed as a rectangular par-
allelepiped to fit the inside configuration of the disc sup-
port 223. A through hole 277, through which punched
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scraps are dropped, is provided on the right half of the
movable block 271. A press cylinder 279 with a piston
rod 281 is embedded in the left half of the movable block
271 as means for pushing up the lower tool 219 for form-
ing. A top 281a of the piston rod 281 pushes up the die
holder 259, causing the lower tool 219 to project above
the pass line PL (FIG. 24). During the punching opera-
tion, the piston rod 281 is retracted into the press cylinder
279, so that the lower tool 219 does not project above
the pass line PL (FIG. 23).

In operation, as shown in FIGS. 25 and 26, the car-
riage 237 clamping the workpiece W moves in the X
direction on the carriage base 235. In addition, the car-
riage base 235 moves on the guide rails 229 in the Y
direction, so that the part of the workpiece W to be proc-
essed is positioned in the working area between the
upper and lower turrets 215 and 221.

In the punching operation, as shown in FIGS. 19 and
20, the desired upper and lower tools 211, 217 are posi-
tioned in the working area by synchronously rotating the
upper and lower turrets 215, 221 by means of servo
motors (not shown). The piston rod 275 of the slide cyl-
inder 273 is then retracted to move the movable block to
position the through hole 277 in the working area, after
which the striker 225 (FIG. 25) strikes the upper tool 211
to perform the punching in a workpiece. The punched
scraps drop down through the through hole 277.

In the forming operation, as shown in FIGS. 21 and
22, the part of the workpiece W to be processed is posi-
tioned in the working area between the upper and lower
turrets 215, 221 in the same manner as for the punching.
The desired upper and lower tools are positioned in the
working area by rotating the upper and lower turrets 215,
221 by means of the servo motors.

The piston rod 275 of the slide cylinder 273 is
extended to move the movable block 271 to position the
press cylinder 279 in the working area.

The right end of the movable block 271 projects from the
aperture at the right side of the disc support 223 (FIGS.
21 and 22).

At this stage, the piston rod 281 of the press cylinder 279
is retracted so that the lower tool 219 does not project
above the pass line PL, as shown in FIG. 23. The piston
rod 281 is then extended to push up the die holder 259,
as shown in FIG. 24, so that the lower tool 219 projects
above the pass line PL. The striker 225 strikes the upper
end of the punch body 243 which descends accordingly
together with the punch guide 251. The spring 253 also
descends and is not compressed until the flange 255 of
the punch guide 251 comes into contact with the upper
face of the upper turret 215. When the striker 225 further
descends, the punch body 243 descends compressing
the spring 253, and a forming is performed in the work-
piece.

After completion of the forming process, the striker
225 is elevated and the spring 253 extends by its restor-
ing force to press up the punch body 243. The striker 225
further ascends and then the spring 249 extends to raise
the punch body 243 with the punch guide 251. On the
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other hand, the piston rod 281 of the press cylinder 279
is retracted and the die holder 259 with the die chip 261
is pressed down by the restoring force of the spring 269.
Consequently, the work gjector 263 is raised with respect
to the die holder 259 by the restoring force of the spring
267, thereby pushing up the workpiece W and releasing
it from the die chip 261.

Alternatively, it is to be understood that after posi-
tioning the upper and lower tools 213, 219, the striker
225 can descend to the original bottom dead point so
that the upper tool 213 abuts the upper surface of the
upper turret 215. Thereafter the piston rod 281 of the
press cylinder 279 can be extended to push up the die
holder 259 to perform forming of the workpiece W. That
is, pushing up the lower tool 219 for forming is equivalent
to lowering the striker 225 with respect to the lower tool
219. The striker 225 is vertically actuated by a hydraulic
cylinder.

According to the above embodiment, the disc sup-
port 223 is secured to the base 203 in the working area
and the thickness of the side walls 223a, 223b is deter-
mined so that the cross-sectional area is greater than the
predetermined area subject to pressure. Accordingly, the
upper turret 221 is reliably supported during striking. Fur-
ther, since the position of the lower tool is not changed
with respect to the upper turret 215 and the upper tools
211, 213, high-precision processing can be achieved.

The upper and lower turrets 215, 221 are provided
with tools for punching and forming, thus the tools can
be readily changed only by rotating the turrets 215, 221.
Further, the disc support 223 contains the movable block
271 having the press cylinder 279 to push up the lower
tool 219, and the through hole 277 through which
punched scraps are discharged. This means that the
disc support 223 functions as both a support for the lower
turret and a push-up means for the lower tool. If a support
for the lower turret and a push-up means for the lower
tool were provided separately, a changing operation
would be required. According to the invention, however,
punching and forming can be performed without such a
changing operation.

The workpiece W can be processed without damage
since the lower tool 219 for the forming, is normally below
the path line PL and therefore does not interfere with the
positioning operation of the workpiece W. When the tur-
rets rotate after positioning the workpiece W in the work-
ing area, the workpiece W does not interfere with the
lower tool for forming. Accordingly, the workpiece
remains level, thus the workpiece W is properly proc-
essed.

While the above embodiment has been described
with the movable block 271 with the through hole 277 on
its right and the press cylinder on its left, and with the
slide cylinder 273 at the left side, it should be understood
that any other arrangement can be employed. Further,
while the slide cylinder 273 is used to move the movable
block 271, any other suitable means to control the posi-
tioning of the movable block 271, for example, a drive
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motor combined with a gear assembly could be
employed.

Claims

1.

A press comprising:

a frame (3, 5, 7, 9) having a base frame (3),
side frames (5, 7) and an upper frame (9);

upper (17, 19) and lower (23, 25) dies
mounted respectively on the upper frame (9) and the
base frame (3) in such a way to oppose to each
other, the upper and lower dies being adapted to be
slidable in the vertical direction so as to cooperate
with each other to perform a processing in a work-
piece (W) provided therebetween;

a striker (67) mounted on the upper frame (9)
s0 as to move in the vertical direction and adapted
to be in contact with the head of the upper die (17,
19);and,

upper drive means (10, 11, 65) mounted on
the upper frame (9) for causing the striker (67) to
move in the vertical direction, the upper drive means
including a vertically movable ram (11), character-
ized in that

a lower drive means (97) is mounted on the
base frame (3), is adapted to cause the lower die
(23, 25) to move downward and upward and is also
adapted to be, in its retracted downward position,
horizontally movable so that the lower drive means
(97) can be positioned horizontally away from the
processing position under the ram (11) .

The press of claim 1, wherein the upper drive means
(10, 11, 65) is adapted to stop the striker (67) at a
selectable vertical position.

The press of claim 1 or 2, wherein the upper drive
means (10, 11, 65) includes:

a mechanical vertically moving means (10)
mounted on the upper frame (9), the ram (11) being
coupled to the mechanical vertically moving means
(10) so as to be driven by the mechanical vertically
moving means (10); and a sub-upper-drive means
(65) mounted on the ram (11) for moving the striker
(67) relative to the ram (11).

The press of claim 3, wherein at last one of the lower
drive means (97) and the sub-upper-drive means
(65) includes a hydraulic cylinder.

The press of any of the preceding claims, wherein
upper drive means (10, 11, 65) is adapted to fix the
striker (67) in the vertical direction at a height corre-
sponding to the height of the upper die (17, 19)
where the lower end of the upper die (17, 19) is on
the pass-line (PL) of the work piece (W).

The press according to claim 1, wherein lower drive
means (97) of the lower die (23, 25) are contained
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10.

in a freely movable slider (85) which moves horizon-
tally on the upper surface of a guide (91) provided
on the base frame (3).

The press according to claim 6, wherein the slider
(85) includes:

a first half section with a residue disposal
guide (95) containing a hole for discarding the resi-
due; and,

a second half section which comprises the
lower drive means (97), thefirst and second half sec-
tions being positioned at the processing position
under the ram (11), respectively to perform a punch-
ing or an upward-forming operation.

The press according to claim 6 or 7, wherein the
lower drive means (97) comprises an hydraulic fluid
cylinder (97) with a vertically movable piston rod
(107) adapted to cause the lower die (23, 25) to
move up and down.

The press according to claim 6, wherein the slider
(85) is attached to the leading end of a horizontal
piston rod (89) of a shift cylinder (87).

The press according to claim 1, 4, 6 or 8, wherein
the lower die (23, 25) includes a die tip (101) inte-
grally provided in a die holder (99) and a workpiece
gjector (103) vertically movable with respect to the
die tip (101).
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