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@ Press machine.

@ A press machine including an upper die (11), a lower die
(4) and a plurality of working members (5, 6, 12, 13, 13A, 14,
31) associated with the upper die and the lower die for
performing predetermined press operations. The working
members are capable of relative movement separately from
and independently of other working members. The press
machine further includes cushion means (21} applying a
predetermined working pressure to a predetermined one of
the working members. The cushion means has cushion
pressures adjustable as the operation steps are followed in
performing press operations, whereby a plurality of dissimi-
lar press operations can be performed in chronological
sequence in a single stroke of a press slide. The press
machine is compact in size, high in versatility and low in cost.
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PRESS MACHINE

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
This invention relates to press machines suitable
for performing operations on a flat sheet steel to form
same into a desired shape by performing cutting, punching,
bending, drawing and other operations, and more particu-
larly it is concerned with a press machine of the type
capable of performing, in a single stroke of the press
slide, a plurality of operations including a plurality
of similar operations or dissimilar operations.
DESCRIPTION OF THE PRIOR ART
When a blank in flat sheet steel form is worked
to produce parts of a hat shape formed with a mounting
opening in the flange, it 1is necessary that cutting,
drawing and punching process steps be followed one after
another. Drawing inevitably causes shifting (including
expansion and contraction) of the material, so that
punching need be performed after drawing is performed.
Heretofore, it has been usual practiée to
perform punching after drawing is carried out and to
use separate presses to perform these two operations.
Thus it has been necessary in the past to use a plurality
of presses for performing operations including a plurality
of process steps to be followed. Therefore, to this end,

it has been necessary for operation administrators to
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ensure that a space large enough to ipstall a plurality
of presses and necessary attachments therein is set aside
for this purpose and at the same time to pay attention to
providing means for tarnsferring workpieces between the
plurality of pressesp The transfer means generally
comprises automatic transfer machines which rely on
robots. However, in the event that it is impossible to
use robots for some reason, transfer of the workpleces
should be carried odt manually. No matfer what transfer
means may be used, the time spent in transferring the
workpieces is essentially wasted in terms of press
operations and gives rise to the problem that the total
operation time is prolonged. To obviate this problem,

a proposal hés been made to use what is generally
referred to as a transfer press comprising a single

press of a large size for simultaneously and synchronously
performing a plurality of operations, and means for
transferring wérkpieces to the next following station in
synchronism with the oprations performed on the workpieces
by the press. The transfer press offers an advantage in
that the operation time can be greatly - shortened because
the workpiece transfer time can.be greatly decreased.
However, some disadvantages are associated with this
proposal. The press should be capable of performing
operations that require a total of press capacities
necessary for performing a variety of operations and such
press is inevitably very expensive. Since such press

should be a special machine, difficulties are faced with



10

15

20

25

0059432
_3_

in readily replacing the dies with different types of
die to meet the requirements of altering the shape to be
produced by press working.

The two types of press referred to hereinabove
have disadvantages which appear to be attributed to the
arrangement whereby workpleces are moved in a direction
at right angles (generally horizontally) to the press
slide.

In view of the foregoing, the present invention
contemplates performing the aforesald plurality of opera-

tions in a single stroke of the press slide.

SUMMARY OF THE INVENTION
(1) Object of the Invention

A principal object of the invention is to provide
a press machine capable of performing a plurality of
operations one after another in a single stroke of the
press slide, to thereby greatly decrease the working
time necessary for performing the operations.

Another object is to provide a press machine
of high versatility and low press pressure capable of
satisfying the needs of performing a variety of types
of operation.

Still another object is to provide a structural
arrangement and control means having effect in enabling
the aforesaid objects to be accomplished.

(2) Statement of the Invention

The outstanding characteristic of the invention
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enabling the aforesald objects to be accomplished is that
a plurality of dies each intended to perform a specific
eperation are combined to form an assembly, and such
assembly of dies is made to operate in such a manner

that at the time an initial operation has been completed
in one slide stroke, the die used in the initial operation
and now becoming useless has 1ts pressure instantaneously
reduced and the operétion of the next process step is
performed in the same slide stroke by using the die of
the next process step in series or in parallel, whereby

a plurality of operations can be performed by the single
press in a single press slide stroke without requiring

to increase the press capacity (press pressure).

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(A) -~ 1(D) show the press machine
according to the invention engaged in the production of a
part of a hat shape by performing a plurality of operations
on a sheet steel, Fig. 1(A) showing the press machine
performing blanking, Fig. 1(B) showing same performing
drawing, Fig. 1(C) showing same performing preliminary
punching for burring, and Fig. 1(D) showing same as it
has completed burring, flange punching and outer peri-
phery trimming;

Fig. 2 is a diagrém showing the timing of
various operations shown in relation to the stroke of the
press and the process steps;

Fig. 3 is a circuit diagram for providing
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cushion pressures;

Fig. 4 shows an example of application of the
invention in redrawing;

Fig. 5 shows an example of application of the
invention in rounding the flaﬁge;

Fig. 6 shows an example of application-of
the invention in performing trimming followed by flaring;

and

Fig. 7 shows an example of application of the

invention in performing bending twice.

DESCRIPTION OF THE PREFERRED EMBODIMENT
A preferred embodiment of the invention suitable
for accomplishing the aforesald objects will now be
described by referring to the accompanying drawings.
Figs. 1(A) - 1(D) show an embodiment of the
press machine in conformity with the invention for
producing a hat shape from a flat sheet steel by.perform—
ing press operations. In the drawings, W is a workpiece.
The press machine comprises a frame 1, a lower die plate
2 formed with a vertically oriented opening 3 fixedly
supported and extending horizontally in an intermediate
portion of the frame 1, a lower dle U of an inverted
cup shape fixedly placed on the lower die plate 2, a
female cutter 5 secured to the surface of the lower die
Y on the outer side, and a male drawint member 6 secured
S0 the surface of the lower die U4 on the inner side.

+ The numeral 11 designates an upper die capable
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of moving vertically which has a press pressure of -
20 ~ 500 tons applied thereto by an electric motor or
hydraulic cylinder means, not shown, ,through the frame 1.
The upper die 11 has secured to its undersurface and
extending downwardly a male cutter 12 disposed 6n the
outer side, a burring member 13 disposed in the central
portion and a punch 14 interposed between the male cutter
12 and the burring member 13. The numeral 13A designates
a punch attached to a lower end of the burring member

13 for performing preliminary punching for burriﬁg.
Located on the outer periphery of the burring member

13 and between the male drawing ﬁember 6 aﬁd the upper
die 11 is a knockout 15 which is connected to lower ends
of cushion pins 16 of cushion means, such as cylinder
means, not shown. Interposed between the knockout 15 and
the male cutter 12 is a female drawing member 18 capable
of moving vertically which is connected, like the knockout
15, to a lower end of a cushion pin 17 of cushion means,
such as cylinder means, not shown. The female cutter 5,
male drawing member 6, male cutter 12, burring member 13,
punches 13A and 14, and a die and a blank holder sub-
sequently to be described can be commonly termed working
members.

The numeral 21 designates cushion means compris-
ing three cylinder means capable of operating independently
of one another or a center cushion 23 having a cushion
pin 22, an intermediate cushion 25 having a plurality of

cushion pins 24 and an outer cushion 27 having a
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plurality of cushion pins 26. The working pressures of
the cushions each comprising a hydraulic or pneumatic
cylinder can be adjusted in accordance with the require-
ments of various operations subsequently to be described.
The cushion pin 22 is connected to a die 28 positioned
against the burring member 13 and located within the
male drawing member 6. The cushion pins 24 are connected
respectively to a scrap stripper 29 positioned against
the punch 14 and a scrap stripper 30 positioned against
the male cutter 12. The cushion pins 26 are connected
to a blank holder 31 positioned against the female
drawing member 18. The connections of the cushion pins
are as shown in the drawings. The vertically oriented
opening 3 has a diameter greater than that of the cushion
27 to allow the latter to move therethrough in its upward
movement. The numeral 32 designates a stripper for
guiding scrap following blanking to move same to outside
which is automatically shifted horizontally by a steel
plate hoop to remove the scrap after one slide stroke
is completed. This operation is performed for each cycle
of slide stroke for performing operations bty the press
machine. The numeral 33 schematically indicates hydraulic
fluid or air supplied from a hydraulic fluid circuit or air
circuit providing the cushions with cushion pressures,
such as the one shown in Fig. 3.

In the aforesaid construction, downward movement
of a press slide produces the workpliece W by blanking

from a flat sheet steel (step 1, Fig. 2) as shown in



10

15

20

25

8 0059432

Fig. 1(A) by means of the female cutter 5 cooperating
with the male cutter 12. At this time, the knockout

15 and female drawing member 18 on the upper die 11

side and the die 28, scrap strippers 29 and 30 and blank
holder 31 on the lower die 4 side have predetermined
pressures applied thereto by the respective cushions
while being disposed in the illustrated positions, to be
ready for the next following operation step.

Further downward movement of the press slide
causes the female drawing member 18, male drawing member
6 and blank holder 31 to perform drawing as shown in Fig.
1(B). At this time, the female drawing member 18 is
connected to the cushion pin 17 associated with a cushion
of a pressure higher than the drwing load applied, and
the hlank holder 31 performs a normal cushion operation.
Stated differently, the blank holder 31 is urged to mvoe
upwardly by the cushion 27 with a force that suits the
drawing operation, so that the blank holder 31 can absorb
the shock while being maintained at the upwardly biasing
pressure set by the cushion 27 although it tends to be
moved downwardly by the female drawing member 18 urged
downwardly with a force higher than the drawing load.

The aforesaid cushion operations are performed by a
hydraulic fluid circuit shown iﬁ Fig. 3 subsequently to
be described. The downwardly moving blank holder 31
finally abuts against the surface of the lower die 4
and its further downward movement is prevented, thereby

completing the drawing operation.
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Upon the blank holder 31 abutting against the
lower die 4, the female drawlng memer 18 is also kept
from moving downwardly and at the same time the cushion
that has applied the drawing load to the female drawing
member 18 has its pressure reduced by the same means as

described hereinabove. The reduction in pressure is

. effected by detecting the position of the stroke of the

press slide or the rotational angle of power means or a
press ram.

As the press slide further moves downwardly,
preliminary punching is effected by the punch 13A of the
burring member 13 cooperating with the die 28 as shown
in Fig. 3(C) (step 3 in Fig. 2). The steps shown in
Fig. 1(D) (steps U4, 5 and 6 in Fig. 2) are performed as
follows. Upon completion of the preliminary punching,
the cushion 23 has its pressure reduced to allow the die
28 to move downwardly. Further downward movement of the
press slide allows burring to be effected by the burring
member 13,

As the burring operation néars completion,
punching of the flange and trimming of the outer peri-
phery are performed by the punch 14 and male cutter 12

attached to the upper side 11 cooperating with the blank

holder 31. At this point in time, all the press operations

are completed, so that the press slide is disposed in

the bottom dead center.

The stroke chart shown in Fig. 2 shows the

multiple-state press operations performed in a single
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stroke of the press slide. Multiple-step operations
similar to the operations shown in Fig. 2 may be performed

by using multiple cushion means capable of adjusting the

pressures. Thus the invention enables a plurality of
steps to be followed in one stroke of the press slide to
produce a desired shape from a workpiece. This is made
possible according to the invention by providing cushion
means comprising cylinder means for selectively driving
working members located on the press slide side (upper
die side) and the bolster side (lower die side).

In Fig. 2, the vertical axis indicates the stroke
of the press, having a top dead center U at 1ts upper
end and a bottom dead center D at its lower end. In the
diagram shown in Fig. 2, (a), (b), (e), (d), (e) and (f)
indicate a blanking initiating point, a drawing initiat-
ing point, a preliminary punching for burring initiating
point, a preliminary punching for burring terminating
point, a burring initiating point and a trimming (flange
punching and outer periphery trimming) initiating'point,
respectively, and (g) indicates a trimming terminating
point at which all the operations terminate.

To perform the aforesaid operations continuously
in a smooth fashion, it is necessary that specific cushion
means for enabling a predetermined operétion of all the
opeations to be performed by provided. Typical of such
cushion means is generally cylihder means relying on
hydraulic pressure or air pressure. Fig. 3 shows a

hydraulic fluid circuit as an example. The hydraulic
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fluid circuit comprises a pump 41 having a cushion
cylinder U3 connected to.its outlet side through a check
valve 42. The cushion cylinder 43 has inserted therein

a cushion pin U43A for applying cushion pressures to male
and female drawing ﬁembers, dies, a blank holder and other
working members required for performing the variety of
operations described hereinabove. The cushion cylinder

43 hascconnected thereto the following three circuits:

the first circuit including a pilot valve 44, a check
valve 45 and a relief valve 46;-the second circuit includ-
ing a booster 47; and the third circuit including a
solenoid-operated valve U8 connected to the relief valve
6. The booster 47 has connected thereto an assembly

of a pressure regulator, a water separator and a pressure
gauge 50 for hydraulic pressure or air pressure, and
pressure gauges 51 and 52.

In the hydraulic fluid circuit shown in Fig. 3,
the cushion cylinder 43 perform a cushion operation as
set by the relief valve 46 upon the solenoid-operated
valve U8 being energized. When the cushion pin 43a
is made to function as a draw pin for effecting drawing
as shown in Fig. 1(B), the solenoid-operated valve U8
is de-energized to enable the cushion pressure to be kept
at a high level by the booster U7. Depending on the
position in which setting is carried out, the cushion 43
has the high pressure decreased as the pilot valve 4l
is actuated, to perform a normal cushion operation (in

the case of Fig. 1(B), it has a stripper pressure for
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punching).

When the press machine 1s a crank press or the
like, the actuation position of the pllot valve 4l is
indicated by a rotary cam direclty connected to the crank
shaft. However, 1In a power press, the press slide
poslition in motlon 1s indicate both electrically and
mechanically.

In the embodiment of the invention shown and
described hereinabove, press operations including seven
operation steps to be followed can be continuously per-
formed in a single stroke of the press slide. This is
conductive to a great reduction in cost. Additionally
the invention offers the advantages that the eipenses for
preparing the dies can be reduced and the time for
fabricating them can be shortened and the precision of the
products can be greatly improved (particularlyrconcentricity
and flattenability of inner aﬁd outer peripheries can
be improved and deflection thereof can be eliminated).

Figs. 4-7 show examples of application of the
invention in which basic technical elements are the
same as those shown by referring to the embodiment shown
in Figs. 1(A) - 1(D), except that the actuation positions
of the cushions and their pressures are different from
those of the embodiment shown in Figs.’l(A) - 1(D).

Fig. U4 shows an example in which an article to
be processed through drawing operation in two steps
because of the drawing rate can be erked in é single

step. In the figure, the numerals 61, 62, 63 and 64
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designate a female drawing member, a male side, a male
member and cushion pins connected to the male member 63,
respectively. The numeral 65 designates a blank holder,
and the numeral 66 cushion pins connected to the blank
holder 65.

Initially the male member 65 has applied thereto
a cushion pressure in such a manner that it is unitary
with the male die 62 to enable the workpiece to be shaped
as shown in the left half of the figure. Then the cushion
pressure applied to the male member 63 is remvoed together
with the cushion pressure applied to the blank holder 65,
so that the workpiece W can be shaped as shown in the
right half of the figure.

Fig. 5 shows an example of an article shaped
by means of the press machine according to the invention
in which the flange i1s required to have a small rounding
after being formed by drawing. Such article can be shaped
in a single operation step. More specifically, as shown
in the figure, a fémale drawing member is split into two
members. The female drawing members 71 and 72 are
connected to cushion pins 73. The numerals 74 and 75 are
a male drawing member and a blank holder respectively,
and the numeral 76 designates cushion pins for the blank
holder 75. 1In operation, preliminary shaping is carried
out with the female drawing member 72 being located at
a lower level than the female member 71 as shown in a left
half of the figure, and then the cushion pressure applied

fo the female drawing member 72 1s released before the
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female drawing member 71l i1s mvoed downwardly, so as to
form the workpilece into the desired shape.

Fig. 6 shows an example in which the workpiece
is formed into a cylindrical shape by flanging after the
outer periphery disturbed by the shifting of the material
by drawing is trimmed. In the figure, the numerals 81,
82, 83, 84, 85, 86, 87 and 88 designate a female drawing
member, a female drawling member, cushion pins for the
female drawing member 82, a male drawing member, a blank
holder, cushion pins for the blank holder 85, a blank 7
holder and cushion pins for the blank hoider 87, respec-
tively. The workpilece is operated on first by moving
downwardly the female drawing members 81 and 82 arranged
unitarily and the blank holders 85 and 87 also arranged
unitarily and positioned against the female drawing
members 81 and 82 to form the workpiece into a hét shape
with a flange by drawing as shown in a left half of'the
figure, and then by allowing the blank holder 85 to
perform a cushion operation and escape downwardly after
the blank holder 87 abuts against the lower die 4 to
thereby form a cylindrical shape as shown in a right
half of the figure.

Fig. 7 shows an example in which a plurality
of bending operations are performed. In the figure, an
upwardly bending die 91 is connected to a cushion pin 92,
and a stripper 93 is connected to cushion pins 94. An
upwardly bending member 95 is secured to the upper die 11,

and another stripper 96 is connected to a cushion pin 97.
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The lower die U4 has a downwardly bending die 98 fixedly
placed thereon. Still another stripper 99 is connected
to cushion pins 100. In operation, the stripper 99
escapes downwardly as shown in a right half of the figure
as soon as the stripper 96 abuts against the lower.die

4, to thereby finishing bending of the peripheral portion
of the workpiece.

From the foregoing description, it will be
appreciated that the present invention can achieve the
excellent effects of completing a series of press opera-
tions in a single stroke of the press slide. This feature
has been made possible by virtue of the provision of the
cushion means which enbales cushion pressures to be
applied to dies, punches, burring member, drawing members,
strippers, trimming members and other press working
members. The cushion means comprises a pluraliry of
cushions that can have thelir actuation positions and the
pressures applied thereby controlled as desired. By
combining.the cushion means organically with a press,
it is possible to obtain a press machine of high versati-
l1ity that can perform a plurality of operation steps in
a single stroke of the press slide. It is to be under-
stood that the invention is not limited to the specific
form of the enbodiment and the examples of application
shown and described hereinabove, and that many changes
and modifications may be made to the applications within
the scope of the invention. The results achieved by

the invention are summarized as follows:
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(1) Articles produced by means of a press can have
their cost greatly reduced because a plurality of operation
steps can be performed in a single stroke of the press
slide.
(2) The expenses for preparing the dies can be
greatly reduced because the die can be adapted to use for
different purposes to perform a plurality of operation
steps in a single stroke of the press slide. Thus many
parts can be shared by different operation steps.
(3) The need to use a plurality of preses for per-
forming a plurality of operation steps is eliminated,
thereby allowing a great reduction to be achieved in the
operation space.
(W) Since the shaping of an article is performed
in a multiplicity of stages in a single stroke of the
press side, the precision with which the shaping is
effected can be greatly improved. Particularly excellent
results can be obtained in achieving concentricity
and eliminating deflection of the inner and outer
peripheries.
(5) The press load can be greatly reduced as compared
with that of a transfer press in which a plurality of
operation steps are simultaneously performed, because
the press capacity is determined by the operation step
requiring the highest load to be applied since the
operations requiring a plurality of steps to be followed
are performed in chronological sequence.

Thus the invention makes a valuable contribution

to the progress of indstrial production.
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WHAT IS CLAIMED IS:
1. ' A press machine comprising:

a frame (1); and

an upper die (1ll) and a lower (4) supported by
said frame for repeated relative movement towrad and
away from each other, sald upper die énd lower die having
a wdrkpiece comprising a sheet steel material positioned
therebetween for performing press operations thereon by
the interaction of the upper die and the lower die to
form the workpiece into a predetermined shape; wherein the
improvement comprises:

a plurality of wofking members (5, 6, 12, 13,
13A, 14, 31) assoclated with said upper die and lower die
for performing predetermined press operations on the work-
piece, said working members being able to move relative to
one another separately from and independently of other
working members; and

cushion means (21) applying a predetermined
working pressure to a predetermined working member of
said working members, said cushion means having cushion
pressures being adjusted in accordance with the pfogress
of the press operations through different operation steps.
2. A press machine as claimed in claim 1, wherein
adjustments of the cushion pressures of said cushion
means are effected in conformity with the stroke of a
press slide.

3. A press machine as claimed in claim 2, wherein

said cushion means have the cushion pressures reduced in
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conformity with the stroke of the press slide.

y, A press machine as claimed in claim 1, wherein
said cushion means comprises cylinder means.

5. A press machine as claimed in claim 1, wherein
the cushion pressure for applying a predetermined pressure
to a predetermined working member split into a plurality
of members 1s successively adjusted in accordance with
the operation steps, whereby a plurality of press
operations can be performed in chronological sequence in
a single stroke of a press slide.

6. A press machine as claimed in claim 5, wherein
press operations distinctrfrom one another at least in
kind are performed in chronological sequence.

7. A press machine as claimed in claim 4, wherein
said cylinder means is connected to a circuit including a
pump, a pilat valve, a solenoid-operated valve, a relief
valve and a booster.

8. A press machine as claimed in claim 7, wherein
said cushion means has a predetermined pressure applied
thereto through the reliéf valve and has the pfessures
reduced through the pilot valve actuated in response to

rotation of a crank shaft.
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