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TITLE OF THE INVENTION

Press Working Machine
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a press working
machine, and more specifically, it relates to the
structure of a press working machine which can efficiently
carry out press working.
Description of the Background Art

Press working is a working method of providing
plastic deformation to a partial or overall area of a
material such as a metal with a press working machine
mainly carrying out reciprocating compression, for
performing molding, joining, separation or straightening.

Among press working machines having various
applications, a flywheeled presé working machine has a
mechanical mechanism. This flywheeled press working
machine places a workpiece on a fixed lower mold and
vertically moves an upper mold'through large moment of
inertia of the flywheel, thereby press-working the
workpiece.

When the workpiece is introduced into and discharged
from the aforementioned press working machine by a
workpiece carrier, however, the upper mold which is

downwardly moved at a stroke through the moment of inertia
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of the flywheel cannot be abruptly stopped upon
misregistration of the workpiece. Further, horizontal and
vertical movements are required for the workpiece carrier
since the lower mold is in a fixed state. Therefore, the

5 structure of the workpiece carrier is extremely
complicated, leading to increase in cost for the press
working machine and frequent failures of the workpiece
carrier.

Due to the horizontal and vertical movements of the

10 workpiece carrier, in addition, confirmation apparatuses
for registration of the workpiece on the lower mold and
retraction of the workpiece carrier in pressing of the
workpiece are also extremely complicated when mechanical
structures are employed. While the respective

15 confirmation apparatusés can be provided in electric
structures with optical sensors or the like, such electric
apparatuses are inferior in reliability due to
disturbances such as noises caused in the press working
machine, a factory or the like.

20 SUMMARY OF THE INVENTION

An object of the present invention is to provide a
press working machine which can extremely simplify
- structures of mechanisms'such as that for feeding a

workpiece, by vertically moving a lower mold.

25 The press working machine according to the present
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invention comprises a lower mold base for fixing a lower
mold, an eccentric cam having a pivot portion for
pivotally supporting the lower mold base and a driving
shaft portion serving as a rotation center, a servo motor
5 which is connected with the driving shaft portion for
rotating the eccentric cam to provide the lower mold with
a first position for exchanging the lower mold, a second
position for exchanging the workpiece, a third position
for placing and displacing the workpiece on and from the
10 lower mold, and a fourth position for pressing the
workpiece with an upper mold and the lower mold, a
workpiece carrier which is horizontally movable between a
first state for placing and displacing the workpiece on
and from the lower mold and a second state non-interfering
15 with the upper and lower molds in pressing of the
workpiece, a safety pin which is provided to upwardly
extend along the direction of movement of the lower mold,
a safety plate, which is provided on the workpiece |
carrier, having a hole capable of receiving the safety pin
20 when the workpiece carrier ié in the first state and the
lower mold is at the third position, and a backup block,
which is provided on the upper mold, having a hole for
receiving the forward end portion of the safety pin upon
insertion of the safety pin in the safety plate.

25 In the press working machine according to the present
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invention, the servo motor and the eccentric cam are
employed to vertically move the lower mold between the
first position for exchanging the lower mold, the second
position for exchanging the workpiece, the third position
5 for placing and displacing the workpiece on and from the

lower mold, and the fourth position for pressing the
workpiece with the upper and lower molds.

Thus, the workpiece carrier is only horizontally
moved between the first state for placing and displacing

10 the workpiece on and from the lower mold and the second
state non-interfering with the upper and lower molds for
pressing the workpiece wifh no requirement for a vertical
movement, whereby its structure can be extremely
simplified.

15 Further, the lower mold is vertically moved as
hereinabove described, whereby registration of the
workpiece and safety can be confirmed with an extremely
simple structure by providing the upwardly extending
safety pin on the lower mold while providing the safety

20 plate and the backup plate having the holes for receiving
the safety pin on the ﬁorkpiece carrier and the upper mold
respectively.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more

25 apparent from the following detailed description of the
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present invention when taken in conjunction with the

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a front elevational view showing a press
5 working machine according to an embodiment of the present
invention;

Fig. 2 illustrates a bottom dead center state of the
press working machine according to the embodiment of the
present invention;

10 Fig. 3 illustrateé an initial state of the press
working machine according to the embodiment of the present
invention;

Fig. 4 illustrates a workpiece holding/safety
confirmation state of the press working machine according

15 to the embodiment of the present invention;

Fig. 5 illustrates a pressing state of the press
working machine according to the embodiment of the present
invention;

Fig. 6 illustrates the relation between the angle of

20 rotation of a press rotary shaft and the stroke of a lower
mold in the press working machine according to the
embodiment of the present invention;

Fig. 7 is a chart showing positions of the lower mold
in press working s£eps of the press working machine

25 according to the embodiment of the present invention;
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Figs. 8 to 30 are first to 23rd step diagrams showing

the press working steps of the press working machine
according to the embodiment of the present invention;

Fig. 31 illustrates the outer shape of a workpiece
which is worked with a press working machine P;;

Fig. 32 illustrates the outer shape of a workpiece
which is worked with a press working machine Py;

Fig. 33 illustrates the outer shape of a workpiece
which is worked with a press working machine P;; and

Fig. 34 illustrates the outer shape of a workpiece
which is worked with a press working machine P,.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of a press working machine according to
the present invention is now described with reference to
Figs. 1 and 2.

As shown in Figs. 1 and 2, the frame body of this
press working machine 1. is formed by vertical frames 2,
transverse frames 3 and base frames 4. A driving shaft 5
is rotatably arranged on the base frames 4 through ball
bearings 22. An ac servo motor (not shown) is connected
to an end of the driving shaft 5.

Eccentric cams 8 are mounted on the driving shaft 5.
Each eccentric cam 8 has a turntable 8a which is rotated
with the driving shaft 5, and a cam plate 8c which is

provided through a ball'bearing 8b.

-6-.
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A support shaft 9 passes through a support hole 8d
which is provided in an upper portion of the cam plate 8c
through a ball bearing 10. This support shaft 9 pivotally
supports a lower mold base 11. This lower mold base 11 is

5 adapted to fix a lower mold 12. Rods 14 which are
provided on the lower mold base 11 are inserted in
cylinders 13, to vertically restrict the operational
direction of the lower mold base 11.

Above the lower mold 12, an upper mold 15 is fixed to

10 a head frame 3 at a prescribed distance. A feed bar 16
for placing and displacing a workpiece on and from the
lower mold 12 is provided between the lower mold 12 and
the upper mold 15, and a plurality of absorption plates 17
are mounted on the feed bar 16 for supporting the

15 workpiece. Further, a feed bar horizontal mover 18 is
provided on the vertical frames 2, in oxder to
horizontally move the feed bar 16.

This feed bar horizontal mover 18 has a rotary shaft

18a which is rotatably provided to bridge the right and
20 left vertical frames 2 with each other, a gear 18g for
transmitting the torque of a motor (not shown) to the
rotary shaft 18a, pinions 18b for moving the feed bar 16,
and racks 18c, which are engaged with the pinions 18b,
provided on the feed bar 16. Further, the frames 2 are

25 provided with guide rails 18e for horizontally slidably
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guiding the feed bar 16, which in turn is provided with
guides 184 and 18f for supporting the guide rails 18e by
vertically holding the same. Upon rotation of the rotary
shaft 18a, therefore, the feed bar 16 can be horizontally
moved along the guide rails 18e.

As shown in Fig. 2, the lower mold base 11 has a
safety pin 19 which is provided to extend in the upward
direction. On the other hand, the upper mold 15 has a
safety block 20 comprising a location hole 20a which can
receive the safety pin 19, while the feed bar 16 also has
a safety plate 21 comprising a location hole 21 which can
receive the safety pin 19.

The states of typical working positions of the lower
mold 12 in the press working machine 1 having the
aforementioned structure are now described with reference
to Figs. 2 to 5. The lower mold 12 of this press working
machine 1 has a stroke of 200 mm and pressing ability of
35000 kg.

In the state shown in Fig. 2, the lower mold 12 is
located at the lowermost position, so that the lower mold
12 and the upper mold 15 are exchanged in this state. For
convenience of illustration,; the state shown in Fig. 2 is
hereinafter referred to as "bottom dead center state".

In the state shown in Fig. 3, the rotary shaft 5 is

rotated by about 70° from the "bottom dead center state",
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to upwardly move the lower mold 12 by 50 mm. In this
state, the feed bar 16 is moved toward and retracted from
the lower mold 12. For convenience of illustration, the
state shown in Fig. 3 is hereinafter referred to as

5 *initial state". Also when the rotary shaft 5 is rotated
by about 290°, the lower mold 12 is at the same position
as the above. Therefore, this state is also called
"initial state".

In the state shown in Fig. 4, the rotary shaft 5 is

10 rotated by 90° from the "bottom dead center state" to
upwardly move the lower mold 12 by 10 mm. In this state,
the feed bar 16 is positioned on the lower mold 12.for
placing and displacing a workpiece 30 on and from the
lower mold 12, and the safety pin 19 is inserted in the

15 location holes 2la and 20a of the safety plate 21 and the
backup block 20 respectively for confirming the position
of the workpiece 30.

Thus, registration of the workﬁiece 30 on the lower

mold 12 is confirmed. If the safety pin 19 comes into

20 contact with the safety plate 21 at this time, this
abnormal state is detected by a detector which is provided
on the safety pin 19 or the safety plate 21 to emergently
stop the ac servo motor while informing the driver of this
state. At this time, the force for upwardly moving the

25 lower mold 12 is extremely weak as compared with the
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pressing force for the workpiece 30 since this force is
merely adapted to bring the lower mold 12 into the state
shown in Fig. 4 from the initial state, and hence the feed
bar 16 and the safety plate 21 are not broken by this
force.

Thus, the feed bar 16, the lower mold 12 and the
upper mold 15 can be preyented from breaking through an
extremely simple structure. For convenience of
illustration, the state shown in Fig. 4 is hereinafter
referred to as "workpiece holding/safety confirmation
state". Also when the rotary shaft 5 is rotated by about
270°, the lower mold 12 is at the same position as the
above. Therefore, this state is also called "work
holding/safety confirmation state".

In the state shown in Fig. 5, the rotary shaft 5 is
rotated by 180° from the "bottom dead center state", to
upwardly move the lower mold 12 by 200 mm. In this state,
the workpiece 30 is pressed with the lower moid 12 and the
upper mold 15. For convenience of illustration, the state
shown in Fig. 5 is hereinafter réferred to as "pressing
state".

Fig. 6 illustrates the relation between the angle (6)
of rotation of the rotary shaft 5 and the stroke of the
lower mold 12. The angle (0) of rotation of the rotary

shaft 5 is 0° or 360° in the "bottom dead center state"

-10--

- as



10

15

20

25

> The *press wor ki ng nachi ne according to the pres] THIS. SHEET H

T REPLACED

AS BEEN

. This Sheet H

Wi

where the stroke of the lower mold 12 is zero, while the
same is 70° or 290° in the "initial sate", 90° of 270° in
the "workpiece holding/safety confirmation state", and
180° in the "pressing state" respectively.

With reference to Figs. 7 to 32, description is now
made on steps, consisting of four pressing steps, of
pressing the outer frame of a washing machine with four
press working machines P; to P,.

The press working machines P,, P,, P; and P, are
adapted to carry out cutting and perforation, Z-bending of
four sides, hemming and 90°-bending, and R-bending and
90°~-bending of both ends respectively.

In the state shown in Fig. 8, the press working
machines P, to P, are in the "initial states", and only a
feed bar 16A holds a workpiece 30A, which is unworked.
This state corresponds to a state S, shown in Fig. 7.

Referring to Fig. 9, feed bars 16A to 16E are
leftwardly moved along guide rails 18e, to be located
above lower molds 12. At this time, the press working
machines P, to P, are in the'"initiai states".

Referring to Fig. 10, the press working machines P, to
P, are then brought into "workpiece holding/safety
confirmation states" from the "initial states". At this
time, the safety pin 19 of the press working machines P, to

P, confirms location of the workpiece 30A. Thereafter the

-11-
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workpiece 30A is placed on the lower mold 12 of the press

working machine P;,. At this time, each of the press
working machines P, to P, are in a state S, shown in Fig.
7.

5 Referring to Fig. 11, the press working machines P, to
P, are brought into "initial states" from the “"workpiece
holding/safety confirmation states". This state
corresponds to a state S, shown in Fig. 7. Thereafter the
feed bars 16A to 16E are rightwardly moved/retracted, as

10 shown in Fig. 12.
Referring to Fig. 13, the press working machinés P, to
P, are brought into "pressing states" from the "initial
states", to press the workpiece 30A with the lower mold 12
and the upper mold 15 of the press working machine P, for
15 forming a workpiece 30B by cutting and perforating the
workpiece 30A, as shown in Fig. 29. This state
corresponds to a state S; shown in Fig. 7.
Referring to Fig. 14, the press working machines P, to
P, are brought into "initial states" from the "pressing
20 states". This state corresponds to a state S, shown in
Fig. 7. The steps shown in Figs. 13 and 14 are not
stopped in the "pressing states", but carried out as a
series of operations. Thereafter the feed bars 16A to 16E
are rightwardly moved as shown in Fig. 15.
25 Referring to Fig. 16, the press working machines P, to

~12-
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P, are brought into "workpiece holding/safety confirmation
states" from the "initial states". Thereafter the feed
bar 16A holds a new workpiece 30A, while the feed bar 16B
holds the workpiece 30B which is worked by the press

5 working machine P,. This state corresponds to a state S;
shown in Fig. 7.

Referring to Fig. 17, the press working machines P, to
P, are brought into "initial states" from the "workpiece
holding/safety confirmation states". This state

10 corresponds to a state S; shown in Fig. 7.

Referring to Fig. 18, the feed bars 16A to 16E are
leftwardly moved. Thereafter the press working machines P,
to P, are brought into "workpiece holding/safety
confirmation states" from the "initial states", for

15 placing the workpieces 30A and 30B on the lower molds 12
of the press working machines P, and P, respectively. At

this time, the safety pins 19 of these press working

machines P, and P, confirm location of the workpieces 30A
and 30B. This state corresponds to a state S; shown in

20 Fig. 7.

Referring to Fig. 20, the press working machines P, to
P, are brought into “initial states" from the "workpiece

holding/safety confirmation states". This state

corresponds to a state S; shown in Fig. 7. Thereafter the

-13-



- T

wor kpi ece carri er which is horizontally novabl e between |aTHIS SHEETTHASEEE
state for placing and di spl aci ng the workpi ece on and kEﬂﬂkﬁ%ﬁ ?34 r
nold and a second state non-interfering—25 wth the uppé

nol ds in pressing of thﬁBi wor kpi ece, a.safety pin which is provided

to upwardly ext e smiﬂmi‘mm rlli“éétion of novenment of the | ower

nol d,
feed bars 16A to 16E are rightwardly moved and retracted

as shown in Fig. 21.
Referring to Fig. 22, the press working machines P, to
P, are brought into “"pressing states" from the "initial
5 states". Thus, the workpieces 30A and 30B are press-
worked by the press working machines P, and P,, to be
worked into the workpiece 30B shown in Fig. 29 and a
workpiece 30C shown in Fig. 30 respectively.
Referring to Fig. 23, the press working machines P; to
10 P, are brought into "initial states" from the "pressing
states”". This state corresponds to a state S;, shown in
Fig. 7. The steps shown in Figs. 22 and 23 are not
stopped in the "pressing states", but carried out as a
series of operations. Thereafter the feed bars 16A to 16E

15 are rightwardly moved as shown in Fig. 24.

Referring to Fig. 25, the press working machines P, to
P, are brought into "workpiece holding/safety confirmation
states" from the "initial states". Thereafter the feed
bar 16A holds a new workpiece 30A, while the feed bars 16B
20 and 16C hold the workpieces 30B and 30C respectively.
This state corresponds to a state S,;; shown in Fig. 7.
Referring to fig. 26, the press working machines P, to
P, are brought into "initial states" from the "woxkpiece
holding/safety confirmation states". This state
25 corresponds to a state S;; shown in Fig. 7. Thereafter the

F=14-
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feed bars 16A to 16E are leftwardly moved as shown in Fig.
27.

Referring to Fig. 28, the press working machines P; to
P, are brought into "workpiece holding/safety confirmation

5 states” from the "initial states", so that the workpieces

30A, 30B and 30C are placed on the lower molds 12 of the

press working machines P,, P, and P; respectively. At this
time, the safety pins 19 of these press working machines P,
to P, confirm positions of the workpieces 30A, 30B and 30C.

10 This state corresponds to a state S;; shown in Fig. 7.

Referring to Fig. 29, the press working machines P, to
P, are brought into "initial states" from the "workpieée
holding/safety confirmation states". This state
corresponds to a state S,, shown in Fig. 7. Thereafter the

15 feed bars 16A to 1l6E are rightwardly moved and retracted
as shown in Fig. 30.

Thereafter a step which is similar to that shown in
Fig. 13 is carried out, so that the workpieces 30B to 30D
are press-worked in the press working machines P; to P,

20 ‘respectively. Thereafter steps which are similar to those
shown in Figs. 14 to 29 are carried out, so that
workpieces 30B to 30E are successively press-worked by the
press working machines P; to P,.

Accoxrding to the present invention, as hereinabove

25 described, an under drive press working machine is so

-15-



¥

insertiorr of tthe safety pin in the safety plate. 25 THIS SHEET HAS (REENS

wor ki ng machi ne according to the present REPLACED
- 4- This Sheet Has Been Replaced

AT

formed that the lower mold 12 is vertically moved through

the servo motor and the eccentric cams 8. Thus, the feed
bar 16 is only horizontally moved, whereby the structure
of the feed bar horizontal mover 18 therefor can be

5 extremely simplified. Furthef, regisfration of the
workpiece 30 on the lower mold 12 can be confirmed also in
an extremely simple structure by providing the feed bar 16
and the upper mold 15 with the safety plate 21 and the
backup block 20 having the location holes 2la and 20a for

10 receiving the safety pin 19 which is provided on the lower
mold base 11 respectively. |

According to the inventive press working machine, the
lower mold is vertically moved between the first position
for exchanging the lower mold, the second position for

15 exchénging the workpiece, the third position for placing
and displacing the workpiece on and from the lower mold,
and the fourth position for pressing the workpiece with
the upper and lower molds, through the servo motor and the
eccentric cams.

20 Thus, the workpiece carrier is only horizontally
moved between the first state for placing and displacing
the workpiece on and from the lower mold, and the second
state non-interfering with the upper and lower molds for
pressing the workpiece with no requirement for a vertical

25 movement dissimilarly to the prior art, whereby its

~16-
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structure can be extremely simplified.

The lower mold is vertically moved as hereinabove
described, whereby registration of the workpiece and
safety can be confirmed through an extremely simple
structure by providing the safety plate and the backup
plate having the holes for receiving the safety pin on the
workpiece carrier and the upper mold respectively.

Consequently, the press working machine ié extremely
simplified in structure, and improved in safety and
reliability.

Although the present invention has been described and
illustrated in defail, it is cléarly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of
the present invention being limited only by the terms of

the appended claims.
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1. A press working machine for providing plastic
deformation to a workpiece consisting of a material such
as a metal by pressing the same with an upper mold (15)
and a lower mold (12) thereby forming said workpiece into
a prescribed shape, said press working machine comprising:

a lower mold base (11) for fixing said lower mold
(12);

an eccentric cam (8) having a pivot portion for
pivotally supporting said lower mold base (11) and a
driving shaft portion serving as a ;otation center;

a servo motor being connected with said driving shaft
portion for rotating said eccentric cam (8) to provide
said lower mold (12) with a first position for exchanging
said lower mold (12), a second position for exchanging
said workpiece, a third position for placing and
displacing said workpiece 6n and from said lower mold
(12), and a fourth positioh for pressing said workpiece
with said upper mold (15) and said lower mold (12);

a workpiece carrier (18) being horizontally movable
between a first state of placing and displacing said
workpiece on and from said lower mold (12) and a second
state non-interfering with said upper mold (15) and said

lower mold (12) in pressing of said workpiece;

-18-
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a safety pin (19) being provided on a prescribed
position of said lower mold (12) to extend in the upward
direction;

a safety plate (21), being provided on said workpiece
carrier (18), having a hole capable of receiving said
safety pin (19) when said workpiece carrier (18) is in
said first state and said lower mold (12) is at said third
position; and

a backup block (20), being provided on said upper
mold (15), having a hole for further receiving a forward
end portion of said safety pin (19) in a state being

inserted in said safety plate (21).

2. The press working machine in accordance with
claim 1, wherein

said pivot portion of said eccentric cam is provided
with: |

a support shaft (9) pi#otally supporting said lower
mold base (11), and

a ball bearing (10) for rotatably receiving said
support shaft (9),

said driving shaft portion of said eccentric cam (8)
being provided with:

a rotary shaft (5) being directly connected with said

e

sexrvo motor, T

n Replaced
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a turntable (8a) being rotated with said rotary shaft
(5),-and |
15 a ball bearing (8b) for receiving said turntable

(8a).

3. The press working machine in accordance with
claim 2, wherein
two said eccentric cams (8) are provided at a
prescribed distance with respect to said rotary shaft (5),
5 said lower mold base (11) being supported by said two

eccentric cams (8).

4. The press working machine in accordance with
claim 1, wherein
a plurality of said press working machines are
arranged along the direction of movement of said workpiece -
5 carrier (18), said workpiece carrier being arranged above
said press working machines for successively carrying said

workpiece toward said plurality of press working machines.
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The foregoi ngtand ot her objects, features, aspects TH'G A 5
the present invention wll becorre__nnpe__%———z%ppar ent from t&%&vﬁ lﬁo%ﬁﬂg

detail ed description of the

10

This Sheet Has Been Replaced

N

ABSTRACT OF THE DISCLOSURE

A press working machine vertically moves a lower mold
(12) between a first position for exchanging the lower
mold (12), a second position for exchanging a workpiece, a
third position for placing and displacing the workpiece on
and from the lower mold (12), and a fourth position for
pressing the workpiece with an upper mold (15) and the
lower mold (12), by a servo motor and an eccentric cam
(8). Thus, a feed bar (16) is moved only in the
horizontal direction, whereby-the structure of a feed bar
horizontal mover (18) is extremely simplified and the
overall press working machine is also simplified in

structure.
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Fig. 1 is a friont el evational view show ng a press 5 —werid
according to an enbodi ment of the present i nvent i|oFHIS “SHEET TR BaER
Fig. 2 illustrates a bottom dead center state of the pREBLACED: i ag
machi ne according to the enbodi nrent of the present invention;
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10 *Figs 3 illustrates an initial
machi ne according to the enbodi nent of the present
Fig. 4 illustrates a workpi ece hol di ng/ safety

the press working nmachi ne according 15
i nvention;

state of the pre

con

wor ki ng
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Fig. 5 ildustrates a pressing state of the press ﬂ%ﬁ%?ﬁgﬁﬁﬁéﬁ@ﬁ@”
according to the enbodi nent of the present i nvenliqn; REPLACED
Fig. 6 illustrates the relation between the angle of 20 rotation of a
press rotary shaft and the stroke of a | ower nold in the press

wor ki ng machi ne according to the
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enbodi ment of st he present invention;
positions of the |ower nold

Fig. 71is

I n press working steps o
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wor ki ng machi ne 25 according to the enbodi nent of the present invention;
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- 6- v ! Figs. 8 to 30 are first to 23rd step diagrans show ng

the press working steps of the press Worki ng rachi ne THIS SHEET HAS BEE
: N
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accordi ng to tshe enbodi nent of the present invention; %s AEET HAS BERS
Illustrates the outer shape of a workpiece 5 which ik r@u&@;@ a

press working nmachine Plerr]; Fig. 32 illust otrteT
shape of a workpiece which is worked with a press working nmachi ne
Plerr]; Fig. 33 illustrates the outer shape of _a workpi-ece

is Sheet Has Been Replaced ;
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which is workeéd with a press working machine Plerr]; and t(ﬁﬂSSHEErHES@EEN

34 illustrates the outer shape of a workpiece whi ch] i s WRBRBACERth a
press working machine Plerr]. DESCRI PTI ON OF THE PR

EMBODI MENTS An enbodi ment of a press working ne accordlng-
to the present invention is now described with refevq Replaceq
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15 Figs. 13%nd 2. As shown in Figs. 1 and |2THISISEEET dins BRIGN,
of this press working machine 1 is fornmed by vertijcal fREFRACED
transverse franes 3 and base franmes 4. A driving shaft 5 -— ____15s.
rotatably arranged on the base franmes 4 through ball 20 bearlngs 22. An
ac servo notor (not shown) is connected This Sheet Has Been R,
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‘ o _ THIS, SH
to an end of tshe driving shaft 5. Eccentric cans % EE&E@@%%@H

on the driving shaft 5. Each eccentric cam 8 has -a=ttfhtabic—sa
which is rotated with the driving shaft 5, and a cam pl ate 8cwhich.
is 25 provided through a ball bearing 8b. | ThlsSheetHs:,BeenR
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which is provided in an upper portion of the camplate 8c THIS SHEES HAS BEEN

bal | bearing 10. This support shaft 9 pivotally suppdrts._gRERWGED
nmol d base 11. This lower nmold base 11 is 5 adapted to fix a |l ower nold

12.  Rods 14 which ar @i Sheet Has BécPRiéplReél on the | ower nold base 11 are

i nserted in cyl |lr‘“m m“ﬂ I"ﬂmert ically restrict the oper at I onal
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direction of the | ower nold base 11. Above the qy TIHAS BEEN

an upper nold 15 is fixed to ~a head frane 3 at a presgrib REBHCE.
A feed bar 16 for pIaC|n§H?nd dlspIaC|ng a morkplece of—ae—+-omte
| ower nmold 12 is provided be

i sBeerr Raplabed 12 and t he upper

ol d 15, and a plurality of absom lﬂ”ﬂmmw
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are mounted on*the feed bar 16 for supporting the 15 morkohﬁﬁg
Further, a feed bar horizontal nover-18 f’ provi ded on v fnggBEEN

frames 2, in order to horlzont he feed bar 16
This feed bar horizontal nover® shaft 18a which is
rotatably provided to bridge th n

304 16A
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20 | eft’ vertical frames 2 with each ?{teqecred a gear 18g for | THIS SHEET HAS BEEN

engaged with the pinions 18b d on the feed bar 16. Furt her,

transmtting the torque of Tisibiepas own) to the [ ot ar \RephACED
18a, pinions 18b for noving B m and racksI8T, WhtTth are
the frames 2 are 25 provided wth guide rails 18e for horizontally

slidably
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gui di ng t'he fded bar 16, whic ed with THIS SHEBT H3§ BEEN
and 18f for supporting the guﬁﬂ?Slﬁeé%hlasSB 18e vertically hoREALAGEPhe

same. Upon rotation of the rot cen Qd 18a, therefore, the fTeed bar
16 can be horizontally - ””‘Mﬂﬂ gw de rails 18e.
As shown in Fig. 2, thelovver _
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safety pim 19 *which is provided tn the upward di rection.

On the other hand, the upper m)l d’ 15 has .a safety bl I
conprising a |ocation hoigs fd 10 receive theﬁbe%%‘lgﬁqq H%?BEEN

while the feed bar 16 als \ ﬁ'safety pl ate 21 conprt+stre—a
| ocation hole 21 which carc'“ e the safety pin 19.
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The states of *typical working positions of the | ower
press working machine 1 having the 15 af orenenti oned structjure

described with reference - to Figs. 2 to 5. The | ower nol D
ress workin nachis SiectHabiBeen Repdcedke of 200 nm and pressing ability

p g
of | - 35000 kg. I
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In the state shown in_Fig. 2, the lower nold 12 is 20 Ioc’aTﬁfS SHEET 14 g BEEN

| ower nbst posi tion, st 12 and the upper"nml&wlx‘s 7

are exchanged in thi sTh$He§ i; conveni ence of illustration, the
referred to as "bottom dead

state shown in Fig. 2 if folicqdaf t er
center state". ”!/’H’”jﬁ/ lmiite shown in Fig. 3, the rotary shaft 5
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1'THIS SHEET HAS BEEN

25 rotated by .about 70[err] fromthe "bottom dead center
o REPLACED
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to upwardly meve the lower nmold 12 by 50 mm In this

bar 16 is noved toward and retracted from the | ower npl

conveni ence of illustration, t"hENA_aLe_iLvm

hereinafter referred to as 5"11 St "initial state".
shaft 5 is rotated is Sheet Has Been R

3T

iy Fisl éﬁg'gg,kf BEEN

in Fig. B-s EP]

Al so when the rotary
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by about 290[dérr], the lower nold 12 is at the sane position as..the

above. Therefore, this state is also called "initial B{TE8ISSHEET HAS BEEN
In the state shown in Fig. 4, the ; ft 5is 10 rofated REPLSCED

fromthe "bottom dead cefhigRhesdf Lg " to ~ upwardly nove the | ower nold
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the feed bar 26 is positioned on the lower nold 12 for

SHEET HAS BEEN
p?ﬂﬁ Eé,
mol d 12 _and Eht &? -

di spl acing a workpi ece 30 on and fromthe | ower
safety pin 19 is inserted in the 15 | ocation holes 2l1a and 20a of the
safety plate 21 and the backup bl ock 20 respectively for confirmng

t he posit+{uL\\\‘\\\gi;iEE\r?fkpiece 30.
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Thus, registration of the workpiece 30 on the |ower mold 12 1S
confirmed. If the safety pin 19 comes into 20 contact witH THIS SHEEETHAS BEEN
plate 21 this tinme, this abnornmal state is detected by a GEPIACEY

whi ch is. provi on the safety pin 19 or the safety plate 21 T0
errergentl?uss ac servo notor while informng the driver of this
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state. At:this tine,

the force for

upwardly noving the 25 | GHSrSHEEKFASBEEN

Is extrenely weak as conpared with the
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Fig.

: g pre55|Qg,LQLee—for’TﬁE’GB?kplece 30 since

merely adapted to bring the Iomer."
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bar 16 and the safety plate 21 are not broken by this 5
Thus, the feed bar 16, -the lower mold 12 and the upper

be prevented from breaking through an extrenely sinpl

For conveni ence of This Sheet Hs Bech iRepl <xdhe state shown in Fig
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10 reférred to as "workpi ece hol ding/safety confirmation pr—tadll
Al so when the rotary shaft 5—T§_F6Tared—by—about _ 270[ ef THIS $HEET A% BEEN
t hiREPLAGER:

above. Therefor

mold 12 is at the sanme posh&
is also called "work edkonfirmati on state". 15
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rot at ed By 180[err] fromthe "bottom dead center state", to

_upwar di y -

mové t he [ower m)ld 12 By 200 nm - In this state, .. the Htsm;m-,ﬂgb
pressed Wit h 12 and the upper nold 15.] For REPLACEp

: conveni enc—lte1 > ee h% “Re lace , the state 20  shown in Fig. 5713

. herei nafter m "pre55| ng - state".
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'Flg‘ 6 |Hustrates the rel atlon bet ween the angle ([err])

‘ rotation of the rotary shaft 5 and the stroke—of the - . | pWEFS $HRET HeS BEE

[ er r REBEACED

q

eplaced

i~

* The .angle ([er]) of rotation Ofrp;t )¢ eﬁitary 25 shaft 5 is

360[err] inthe ' bottom dead ce ”ﬂ”

FIG. 31

. FIG. 32




. where the'stroKke of the | over nold 12 is “while the
¢ 70[err] or 290[err] ir]‘ the "initial sate", '

FIG. 33

FIG. 34
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the "workpiece holdlng/safety confirmation state", and 180[err] in
t he "pressing state" respectively. 5 VVth re_gLenge—Lefngs~ 7 to

3%, description’is now made on steps, consi‘sting of four pressing
st eps, of . pressing the outer frapp_of a mashlng nmachi ne W
press wor ki ng machines Plerr] to Plerr]. C

TITLE OF THE INVENTION
Press Working Machine

BACKGROUND OF THE INVENTION
Field of the Invention

5 The present.invention relates to aﬁpress working

" machine, and more specifiéally, it relates to the

structure of a press working machine which can efficiently
carry out press working.
Description of the Background Art

10 Press working is a-working method of providing
plastic deformation to a partial or overall area of a
material such as a metal with a press Qorking machine
mainly carrying out reciprocating compression, for
performing molding, joining, separation or straightening.

15 Among press working machines having various

| applications, a flywheeled press working machine has a
mecp;nical mechanism. This flywhee;ederess working
machfgé‘places a workpié;e og_aifiiédiioﬁer mold and
vertically moves an upper mold ﬁhrough large moment of

20 inertia of the'f;ywheel, thereby press-working the

workpiece. - -+

~ SR
SIS

When the workplece is lntroduced into and discharged
from the aforementloned press worklng machlne by a

workpiece carrler, hbwever, the upper mold whlch is

25 downwardly moved at a stroke through the moment of inertia

REPLACEMENT SHEET

2 0 NOV 1996
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The brgss wor ki ng machines P[err], Plerr], Plerr] and Plerr] are 10 \
adapted to carry out cutting and perforation, Z- bend|ﬁ?:gf:::::Z::ngr’fﬂz
i ' bendi ng, and R-bendi ng and

si‘des, hemm ng and 90[err] -

90[ err]-bending of both ends respectivel In the state- shomn.
in Fig. 8, the press working machi‘hes P[err] to P[erttﬂﬁﬂﬁnhpﬂﬂﬂn

"initial states", and only a |

of the flywheel cannot be abruptly stopped upon
misregistration of the workpiece; Further, horizontal and
vertical movements are required for the workpiece carrier
since the lower mold is in a fixed state. Therefore, the

5 structure of the workpiece carrier 1s extremely
‘complicated, leading to increase in cost for the press
working machine and frequent failures of thc workpiece
carrier. T

Due to the horizontal and vertical movements of the

10 workpiece carrier, in addition, confirmation apparatuses
for registration of the workpiece on the lower mold and
retraction of the workpiece carrier in pressing of the
workpiece are also éxtremely complicated when mechanical
structures are employed. While the respective

15 confirmation apparatuses can be provided in electric
structures with optical sensors or the like, such electric
apparatuses are inferior in reliability due to
disturbances such as noises caused in the presq:wcrking
machine, a factory or the like.

20 SUMMARY OF THE INVENTION

An object of the present invention is to provide a

press working machine which can extremely simplify
structures of mechanisms such as that‘for ffedlng a
workpiece, ~b§ vertlcally mov;ngsa lcwér%mcﬁc

25 ' The press working machine according to the present

REPLACEMENT SHEET
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15 feea bar 16A hol ds a workpi ece 30A, which is unworked. Thi s
state ‘corresponds to a state S err] shown in Fig. 7. f“‘f‘*--~ReLgrr|ng

to Fig. 9,
rails 18e,

feed bars 16A to 16E are leftwardly: al’'ong gui de
to be | ocated above | ower molds 12.. At this tinme, ~

press working 20 machi nes P[err] to ﬁrerr] are |n the "initial states"

10

15

20

25

invention comprises a lower mold base for fixing a lower
mold, an eccentric cam having a pivot portion for
pivotally supporting the lower mold base and a driving
shaft portion serving as a rotation center, a servo motor
which is connected with the driving shaft portion for
rotating the eccentric cam to provide the lower mold with
a first position for exchanging the lower mold, a second
position for exchanging the workpiece, a third position
for placing and displacing the workpiece on and from the
lower mold, and a fourth position for pressing the
workpiece with an upper mold and the lower mold, a
workpiece carrier which is horizontally movable between a
first state for placing and displacing the workpiece on
and from the lower mold and a second state non-interfering
with the upper and lower molds in pressing of the
workpiece, a safety pin which is provided to upwardly
extend along the direction of movement of the lower mold,
a safety plate, which is provided on the workpiece
carrier, héving a hole capable éf receiving the safety pin
when the workpiece carrier is in the first state and the
lower mold is at the third position, and a backup block,
which is provided on the upper mold, having a hole for
receiving the forward end portion of the safety pin upon
insertion of the safety pin in the safety plate.

In the press working machine according to the present

REPLACEMENT SHEET
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Ref;rring to Fig. 10, the press working nmachines Plerr] to P4 are

then brought into "workpi ece holding/safety ;CgQLL;EELLQD_§L§LBsL___
fromthe "initial states". At this time, the y pin 19 of the .

press working nmachines Plerr] to 25 _B4 confirns {ocation of the
wor kpi ece 30A. Thereafter the

invention, the servo motor and the eccentric cam are
employed to vertically move the lower mold between- the
.first position for exchanging the lower mold, the second
position for exchanging the workpiece, the third position
5 for placing and displacing the workpiece on and from the
lower mold, and the fourth position for pressing the
workpiece with the upper and lower molds.
Thus, the workpiece carrier is only horizontally
moved between the first state for placing and displacing

10 the workpiece on and from the lower mold and the second
state non-interfering with the upper and lower molds for
pressing the workpiece with no requirement for a vertical
movement, whereby its structure can be extremely
simplified.

15 Further, the lower mold is vertically moved as
hereinabove described, whereby registratiop of the
workpiece and safety can be confirmed with an extremely
simple structure by providing the upwardly extending
safety pin on the lower mold while providing the safety

20 plate and the backup plate having the holes for receiving
the safety pin on the workpiece carrier and the upper mold
respectively.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more

25 apparent from the following detailed description of the
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wor kpi ece 30A is placed on the lower nold 12 of the press

Id

-5-

present invention when taken in conjunction with the
accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front elevational view showing a press
working machine according to an embodiment of the present
invention;

Fig. 2 illusﬁrates a bottom dead center state of the
press working machine according to the embodiment of the
present invention;

Fig. 3 illustrates an initial state of the press
working machine according to the embodiment of the present
invention;

Fig. 4 illustrates a workpiece holding/safety
confirmation state of the press working machine according
to the embodiment of the present invention;

Fig. 5 illustrates a pressing state of the press
working machine according to the embodiment of the'present
invention; _

Fig. 6 illustrates the relation between the aﬁgle of
rotation of a press rotary shaft and the stroke of a lower
mold in the press working machine according to the
embodiment of the present invention;

Fig. 7 is a chart showing positions of the lower mold
in press working sfeps of the press working machine

according to the embodiment of the present invention;
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wor ki ng machine P[err]. At this tine, each of t&ﬁ/ggggg,////”/////fhg
machines Pl[err] to P4 are in a state S[err] showm—n Fig. , 7. 5
Referring to Fig. 11, the press worki ng machi nes P[ to : P4 are
brought into "initial states"”™ fromthe "gorkplece\ hol di ng/ saf ety

confirmation states". This state .

Figs. 8 to 30 are first to 23rd step diagrams showing
the press working steps of the press working machine
according to the embodiment of the present invention;

Fig. 31 illustrates the outer shape of a workpiece

5 which is worked with a press working machine P;;

Fig. 32 illustrates the outer shape of a workpiece
which is worked with a press working machine P,;

Fig. 33 illustiates the outer shape of a workpiece
which is worked with a press working machine P;; and

10 Fig. 34 illustrates the outer shape of a workpiece
which is worked with a press working machine P,.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embbdiment of a press working machine according to

the present invention is now described with reference to
15 Figs. 1 and 2.

As shown in Figs. 1 and 2, the frame body of this
press working machine 1 is formed by vertical frames 2,
transverse frames 3 and baée frames 4. A driving shaft 5
is rotatably arranged on the base frames 4 through ball

20 bearings 22. An ac servo motor (not shown) is connected
to an end of the driving shaft 5. |

Eccentric cams 8 are mounted on the driving shaft 5.
Each eccentric cam 8 has a turntable 8a which is rotated
with the driving shaft 5, and a cam plate 8c which is

25 provided through a ball bearing 8b.
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corresponds to a state S2 shown in Fig. 7. Thereafter the feed bars

16A to 16E are rightwardly noved/retracted, as 1Q shown in Fig 12.
Referring to Fig. 13, the press wor ki ng machi nes P[ecr]“tcn\ P4 are
brought into "pressing states” fromthe_.sinitial states™, 10 press

t he wor kpi ece 30A with the | ower nold 12 !

= .
-

A support shaft 9 passes through a support hole 8d
which is provided in an upper portlon of the cam plate 8c
through a ball bearing 10. This support shaft 9 pivotally
supports a lower mold base 11. This lower mold base 11 is

5 adapted to fix a lower mold 12. Rods 14 which are
provided on the lower mold base 11 are inserted in
cylinders 13, to vertically restrict the operational
direction of the lower mold base 11.

Above the lower mold 12, an upper msld 15 is fixed to

10 a head frame 3 at a ptescribed distance. A feed bar 16
for placing and displacing a workpiece on and from the
lower mold 12 is provided between the lower mold 12 and -
the upper mold 15, and a plurality of absorption plates 17
are mounted on the feed bar 16 for supporting the
is workpiece. Further, a feed bar horizontal mover 18 is
provided on the vertical frames 2, in order to
horizontally move the feed bar 16.
This feed bar horizontal mover 18 has a rotary shaft
. 18a which is.rotatably provided to bridge the right and
20 left vertical frames 2 with each other, a gear 18g for
transmitting the torque of a motor (not shown) to the
rotary shaft 18a, pinions 18b for moving the feed bar 16,
and racks 18c, which are engaged with the pinions 18b,
provided on the feed bar 16. Further, the frames 2 are

25 provided with guide rails 18e for horizontally slidably

REPLACEMENT SHEET

2 0 NOV 1996




and the upper nold 15 of the press working machine P[err] for 15

form ng a workpi ece 30B by cutting and perforatan~ghg“__-_‘$gL§piece
30A, as shown in Fig. 29. This state correspoyds. to a s ~S3 shown
inFig. 7. Referring to Fig..14, theé press ' chi nes

Plerr]- to P4 are brought into "inftial states" fromthe "pressing
. e .
il ' '

AR >
1 . A

guiding the feed bar 16, which in turn is provided with

guides 18d and 18f for supporting the guide rails 18e by

vertically holding the same. Upon rotation of the rotary

shaft 18a, therefore, the feed bar 16 can be horizontally
5 moved along the guide rails 18e.

As éhown'in Fig. 2, the lower mold base 11 has a
safety pin 19 which is provided to extend in the upward
direction. On the other hand, the upper mold 15 has a
safety block 20 comprising a locatidn hole 20a which can

10 receive the safety pin 19, while the feéd bar 16 also has
a safety plate 21 comprising a location hole 21 which can
receive the safety pin 19.

The states of typical working positions of the lower

mold 12 in the press working machine 1 having the

15 aforementioned strucfure are now described with reference
to Figs. 2 to 5. The lower mold 12 of this preés working
machine 1 has a stroke of 200 mm and pressing ability of
35000 kg.

In the state shown in Fig. 2, the lower mold 12 is

20 loéated at the lowermost position, so that the lower mold
12 and the upper mold 15 are exchanged in this state. For
convenience of illuétration, the state shown in Fig. 2 is
hereinafter referred to as "bottom dead center state".

In the state shown in Fig. 3, the rotary shaft 5 is

25 rotated by about 70° from the "bottom dead center state",
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20 states". This state corresponds to a state S4 shown in Fig.

7. The steps shown in Figs. 13 and 14 are not : stopped in the —
"pressing states", but carried out as a Sjrfes—of—ﬁpefa%+eﬂsff
Thereafter the feed bars 16A to 16E _g- are rijghtwardly noved as shown
in Fig. 15. 25 Referring to Fig. 16, theé press working nachines
Plerr] to o T

to upwardly move the lower mold 12 by 50 mm. In this
state, the feed bar 16 is moved toward and retracted from
the lower mold 12. For convenience of illustration, the
state shown in Fig. 3 is hereinafter referred to as

5 "initial state". Also when the rotary shaft 5 is rotated
by about 290°, the lower mold 12 is at the same position
as the above. Therefore, this state is also called
"initial state".

In the state shown in Fig. 4, the rotary shaft 5 is

10 rotated by 90° from the "bottom dead center state" to
upwardly move the lower mold 12 by 10 mm. In this state,
the feed bar 16 is positioned on the lower mold 12 for
placing and displacing a workpiece 30 on and from the
lower mold 12, and the safety pin 19 is inserted in the

15 location holes 2la and 20a of the safety plate 21 and the
backup block 20 respectively for confirming the position
of the workpiece 30.

Thus, registration of the workpiece 30 on the lower

mold 12 is confirmed. If the safety pin 19 comes into

20 contact with the safety plate 21 at this time, this
abnormal state is detected by a detector which is provided
on the safety pin 19 or the safety plate 21 to emergently
stop the ac servo motor while informing the driver of this
state. At this time, the force for upwardly moving the

25 lower mold 12 is extremely weak as compared with the
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pressing force for the workpiece 30 since this force is
merely adapted to bring the lower mold 12 into the state
shown in Fig. 4 from the initial state, and hence the feed
bar 16 and the safety plate 21 are not broken by this
force.

Thus, the feed bar 16, the lower mold 12 and the

upper mold 15 can be prevented from breaking through an

 extremely simple structure. For convenience of

illustration, the state shown in Fig. 4 is hereinafter_
referred to as "workpiece holding/safety confirmation
state". Also when the rotary shaft 5 is rotated by about
270°, the lower mold 12 is at.the same position as the

above. Therefore, this state is also called "work

holding/safety confirmation state".

In the state shown in Fig. 5, the rofary shaft 5 is
rotated by 180° from the "bottom dead center state", to
upwardly move the lower mold 12 by.200 mm. In this state,
the workpiece 30 is pressed with the lower mold 12 and the
upper mold 15. For convenience of illustration, the state
shown in PFig. 5 is hereinafter referred to as "pressing
state".

Fig. 6 illustrates the relation between the angle (8)
of rotation of the rotary shaft 5 and the stroke of the
lower mold 12. The angle (9) of rotation of the rotary

shaft 5 is 0° or 360° in the "bottom dead center state"
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Plerr] are brought into "workpiece hol ding/safety confirmation

states" fromthe "initial states". Thereafter the LeEd-—-~——9§%_£§é hol ds
a new wor kpi ece 30A, while the feed bar 16B hWSOB
which is worked by the press 5 worki,ng machine Plerr]. Thi's
corresponds to a state S5 -shown i g. 7. _

' 'I.'." Innm,, ...

where the stroke of the lower mold 12 is zeré, while the
same is 70° or 290° in the "initial sate", 90° of 270° in
the "workpiece holding/safety éonfirmation state", and
180° in the "pressing state" respectively.

5 With reference to Figs. 7 to 32, description is now
made on steps, consisting of four pressing steps, of
pressing the outer frame of a washing machine with four
press working machines P, to P,.

The press working machines P,, P,, P; and P, are
10 adapted to carry out cutting and perforation, Z-~-bending of
four sides, hemming and 90°-bending, and R-bending and
90°~bending of both ends respectively.
In the state shown in Fig. 8, the press working
machines P, to P, are in the "initial states", and only a
15 feed bar 16A holds a workpiece 30A, which is unworked.
This state corresponds to a state S, shown in Fig. 7.
Referring to Fig. 9, feed bars 16A to 16E are
leftwardly moved along guide rails 18e, to be located
above lower molds 12. At this time, the press working
'20 machines P, to P, are in the "initial states".
Referring to Fig. 10, fhe press working machines P; to
P, are then brought into "workpiece holding/safety
confirmation states" from the "initial states". At this
time, the safety pin 19 of the press working machines P, to

25 P, confirms location of the workpiece 30A. Thereafter the_
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Referring to Fig. 17, the press working machines Plerr] to P4 are
brought into "initial states" fromthe "workpiece  holdingfsafety

confirmati on states". This state 10 corresponds toa—state_S6_shown in
Fig. 7. Referring to Fig. 18;,the feed bars 16A to 16E*hre

| eftwardly noved. Thereafter the press working machines P[err]

workpiece 30A is placed on the lower mold 12 of the press
working machine P;. At this time, each of the press
working machines P, to P, are in a state S, shown in Fig.
7. |
5 Referring to Fig. 11, the press working machines P, to
P, are brought into "initial states" from the "workpiece
holding/safety confirmation states". This state
corresponds to a state S, shown in Fig. 7. Thereafter the
feed bars 16A to 16E are rightwardly moved/retracted, as
10 shown in Fig. 12.
Referring to Fig. 13, the press working machines P, to
P, are brought into "pressing states" from the "initial
states", to press the workpiece 30A with the lower mold 12
and the upper mold 15 of the press working machine P, for
15 forming a workpiece 30B by cutting and perforating the
workpiece 30A, as shown in Fig. 29. This state
corresponds to a state S; shown in Fig. 7.
Referring to Fig. 14, the press working machines P, to
P, are brought into "initial states" from the "pressing
'20 states". This state corresponds to a state S, shown in
Fig. 7. The steps shown in Figs. 13 and 14 are not
stopped in the "pressing states", but carried out as a
series of operations. Thereafter the feed bars 16A to 16E
are rightwardly moved as shown in Fig. 15.

25 Referring to Fig. 16, the press working machines P, to
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to P4 are brought into "workpi ece hol di ng/safety confirmation
states" fromthe "initial states", for 15 pIa?ngklbg_ﬂngpLeeeS’SOA
and 30B on the |ower nolds 12 of the press ing machines Plerr]

and Plerr]

press wor ki ng
wor kpi eces 30A

10

15

20

respectively. At this &Ege, the safety pins 19 of these
[e

machi nes P[err] and rr] confirmlocation of the

(R] 1 LLURL L .

P, are brought into "workpiece holding/safety confirmation
states" from the "initial states". Thereafter the feed
bar 16A holds a new workpiece 30A, while the feed bar 16B
holds the workpiece 30B which is worked by the press
working machine P,. This state corresponds to a state S;
shown in Fig. 7.

Referring to Fig. 17, the press working machines P, to
P, are brought into "initial states" from the "workpiece
holding/safety confirmation states". This state
corresponds to a state S shown in Fig. 7.

Referring to Fig. 18, the feed bars 16A to 16E are
leftwardly moved. Thereafter the press working machines P,
to P, are brought into "workpiece holding/safety
confirmation states* from the "initial states", for
placing the workpieces 30A and 30B on the lower molds 12
of the press working machines P, and P, respectively. At
this time, the safety pins 19 of these press working
machines P, énd P, confirm location of the workpieces 30A
and 30B. This state corresponds to a state S; shown in
Fig. 7.

Referring to Fig. 20, the press working machines P, to

P, are brought into "initial states" from the "workpiece

holding/safety confirmation states". This state

corresponds to a state S; shown in Fig. 7. Thereafter the
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and 30B. This state corresponds to a state S[err] shown in 20—-~7+g: 7.

Referring to Fig. 20, the press working machi nes Plerr]—to . P4_are
brought .into "initial states" fromthe "workpi ece B hol di ng/ saf ety
confirmation states”". This state qQrresponds to a state S[err] shown

in Fig. 7. Thereafter the

feed bars 16A to 16E are rightwardly moved and retracted
as shown in Fig. 21.
Referring to Fig. 22, the press working machines P, to
P, are brought into "pressing states" from the "initial
5 states". Thus, the workpieces 30A and 30B are press-
worked by the press working machines P, and P,, to be
worked into the workpiece 30B shown in Fig. 29 and a
workpiece 30C shown in Fig. 30 respectively.
Referring to Fig. 23, the press working machines P, to
10 P, are brought into "initial stafes“ from the "pressing
states". This state corresponds to a state S,, shown in
Fig. 7. The steps shown in Figs. 22 and 23 are not
stopped in the "pressing states", but carried out as a
series of operations. Thereafter the feed bars 16A to 16E
15 are rightwardly moved as shown in Fig. 24.
Referring to Fig. 25} the press working machines P, to
P, are brought into "workpiece holding/safety confirmation
states” from the "initial states". Thereafter the feed
bar 16A holds a new workpiece 30A, while the feed bars 16B
20 and 16C hold the workpieceé 30B and 30C respectively.
This state corresponds to a state S,, shown in Fig. 7.
Referring to Fig. 26, the press working machines P, to
P, are brought into "initial states" from the "workpiece
holding/safety confirmation states". This state

25 corresponds to a state S,, shown in Fig. 7. Thereafter the
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feed bars 16A to 16E are leftwardly moved as shown in Fig.
27.

Referring to Fig. 28, the press working machines P, to
P, are brought.into "workpiece holding/safety cohfirmation

states" from the "initial states", so that the workpieces

30A, 30B and 30C are placed on the lower molds 12 of the
press working machines P,, P, and P, respectively. At this
time, the safety pins 19 of these press working machines P,
to P; confirm positions of the workpieces 30A, 30B and 30C.
This state corresponds to a state S,; shown in Fig. 7.

Referring to Fig. 29, the press working machines P, to
P, are brought into "initial states" from the "workpiece
holding/safety confirmation states". This state
corresponds to a state S;, shown in Fig. 7. Thereafter the
feed bars 16A to 16E are rightwardly moved and retracted
as shown in Fig. 30. |

Thereafter a step which is similar to that shown in
Fig. 13 is carried out, so that the workpieces 30B to 30D

are press-worked in the press working machines P; to P,

‘respectively. Thereafter steps which are similar to those

shown in Figs. 14 to 29 are carried out, so that
workpieces 30B to 30E are successively press-worked by the
press working machines P, to P,.

According to the present invention, as hereinabove

described, an under drive press working machine is so
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feed bars 16A to 16E are rightwardly noved and retracted as shown

in Fig. 21. Referring to Fig. 22, the press working machines
Plerr] to P4 are brought into "pressing states—fromthe "initial
5 states". Thus, the workpieces 30A and 30B are-press- wor ked by

the press working machines Plerr] and Plerr], to be

formed that the lower mold 12 is vertically moved through
the servo motor and the eccentric cams 8. Thus, the feed
bar 16 is only horizontally moved, whereby the structure
of the feed bar horizontal mover 18 therefor can be

5 extremely simplified. Further, registration of the
workpiece 30 on the lower mold 12 can be confirmed also in
an extremely simple structure by providing the feed bar 16
and the upper mold 15 with the safety plate 21 and the
backup block 20 having the location holes 2la and 20a for

10 receiving the safety pin 19 which is provided on the lower
mold base 11 respectively.

According to the inventive press working machine, the
lower mold is vertically moved between the first position
for exchanging the lower mold, the second position for

15 exchanging the workpiece, the third position for placing
and displacing the workpiece on and from the lower mold,
.and the fourth posifion for pressing the workpiece with
the upper and lower molds, through the servo motor and the
eccentric cams. . |

20 Thus, the workpiece carrier is only horizontally
moved between the first.state for placing and displacing
the workpiece on and from the lower mold, and the second
state non-interfering with the upper and lower molds for

pressing the workpiece with no requirement for a vertical

25 movement dissimilarly to the prior art, whereby its
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worked into the wor kpi ece 30B shown in Fig. 29 and a wor kpi ece 30C

shown in Fig. 30 respectively. Ref erring-toFig—23-the press
wor ki ng machines P[err] to 10 Plerr] are brought—into "“initial states"”
fromthe "pressing states”. This ihate corresponds to a state S[err]
showh in . Fig. 7. The steps shown i Figs. 22 and 23-afe not

structure can be extremely simplified.

The lower mold is vertically moved as hereinabove
described, whereby registration of the workpiece and
safety can be confirmed through an extremely simple

5 structure by providing the safety plate and the backup
plate having the holes for receiving the safety pin on the
workpiece carrier and the upper mold respectively.

Consequently, the press working machine is extremely
simplified in structure, and improved in safety and

10 reliability.

Although the present invention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of

15 the present invention being limited only by the terms of

the appended claims.
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stopped in thé "pressing states", but carried out as a series of
operations. Thereafter the feed bars 16A to 16E 15-——-are ++ghtwardhy-

noved as shown in Fig. 24. Referring to Eig. e pre
wor ki ng machines P[err] to . P4 arz brought into m’i&”}g ﬂ ﬂ"””m
hol.di ng/ safety confirmation staté®™ fromthe "ini Wil
Thereafter the feed

WHAT IS CLAIMED IS:

1. A press working machine for providing plastic
deformation to a workpiece consisting of a material such
as a metal by pressing the same with an upper mold (15)
and a lower mold (12) thereby forming said workpiece into

5 a prescribed shape, said press working machine comprising:

a lower mold base (11) for fixing said lower mold
(12);

an eccentric cam (8) having a pivot portion for
pivotally supporting said lower mold base (11) and a

10 driving shaft portion serving as a rotation center;

a servo motor being connected with said driving shaft
portion for rotating said eccentric cam (8) to provide
said lower mold (12) with a first position for exchanging

Yoo said lower mold (12), a second position for exchanging
15 said workpiece, a third position for placing and
displacing said workpiece on and from said lower mold
(12), and a fourth position for pressing said workpiece
with said upper mold (15) and said lower mold (12);
a workpiece carrier (18) being horizontally movable
20 | between a first state of placing and displacing said
workpiece on and from said lower mold (12) and a second
state non-interfering with said upper mold (15) and said

lower mold (12) in pressing of said workpiece;
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bar 16A hol ds a new workpi ece 30A, while the feed bars 16B 20 and 16C
hol d t he wor kpi eces 30B and 30C respectively. $h#s—s%age_caLLesponds
to a state S err] shown in Fig. 7. Ref erTimng—to—F

i RN E e T T )
This state

a safety pin (19) being provided on a prescribed
25 position of said lower mold (12) to extend in the upward
direction; |
a safety plate (21), being provided on said workpiece
carrier (18), having a hole capable of receiving said
safety pin (19) when said workpiece carrier (18) is in
30 said first state and said lower mold (12) is at said third
position; and
a backup block (20), being provided on said upper
mold (15), having a hole for further receiving a forward
end portion of said safety pin (19) in a state being

35 inserted in said safety plate (21).

2. The press working machine in accordance with
claim 1, wherein
said pivot portion of said eccentric cam is provided
with:
5 a support shaft (9) pivotaily supporting said lower
mold base (11), and
a ball bearing (10) for rotatably receiving said
support shaft (9),
said driving shaft portion of said eccentric cam (8)
10 being provided with:
a rotary shaft (5) being directly connected with said

servo motor,
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25 corresponds to a state S12 shown in Fig. 7. Thereafter the
-15- e

e

a turntable (8a) being rotated with said rotary shaft
(5), and
15 a ball bearing (8b) for receiving said turntable

(8a).

3. The press working machine in accordance with
claim 2, wherein
two said eccentric cams (8) are provided at a
prescribed distance with respect to said rotary shaft (5),
5 said lower mold base (11) being supported by said two

eccentric cams (8).

4. The press working machine in accordance with
claim 1, wherein
a plurality of said press working machines are
arranged ;long the direction of movement of said workpiece
5 carrier (18), said workpiece carrier being arranged above
said press working machines for successively carrying said

workpiece toward said plurality of press working machines.
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1

feed bars 16A to 16E are |leftwardly noved as- shown:in Fig. 27.
Referring to Fig. 28, the press working machines Pferr] to Plerr]
are brought into "workpi ece hol ding/safety confirmation 5 states" from
the "initial states", so that the workpigges

PRESS WORKING MACHINE

ABSTRACT OF THE DISCLOSURE
A press working machine Vértically moves a lower mold

(12) between a first position for exchanging the lower
mold (12),'a second position for exchanging a workpiece, a

5 third position for plécing and displacing the workpiece on
and from the lower mold (12), and a fourth position for
pressing the workpiece with an upper mold (15) and the
lower ﬁold (12), by a servo motor and an eccentric cam
(8). Thus, a feed bar (16) is moved only in the

10 horizontal direction, whereby the structure of a feed bar

horizoﬁtal mover (18) is extremely simplified and the
6verall press working machine is also simplified in

structure.

FIG. 1

ey
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30A, 30B and 30C are pl aced on the |lower nolds 12 of the press
wor king machines P[err], Plerr] and P[err] respectively. At this

time, the safety pins 19 of these press working machines P[err] to
P[err] confirmpositions of the workpi eqes 30A, 30B and 30C. 10 Thi s
state corresponds to a state S13 shown i'n Fig. 7. Referring to

Fig. 29, the press working nmachines Plerr] to
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Plerr] are brought into "initial states"” fromithe "workpiece

hol di ng/ safety confirmation states". This state corresponds to a
state S[err] shown in Fig. 7. Thereafter the 15 feed bars 16A to 16E
are rightwardly noved and retracted -2- as shown in Fig. 30.
Thereafter a step which is simlar to that shown in

FIG. 2
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Fig. 13 is carried out, so that the workpieces 30B to 30D are

press-worked in the press working machines P1 to P3 20 respectively.
Thereafter steps which are simlar to those shown in Figs. 14 to 29
are carried out, so that wor kpi ecgs 30B to 30E are successively
press-worked by the press working machines Plerr] to Plerr].

FIG. 3
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as her ei nabove

i nventi on,

According to the present

under drive press working machine is so

FIG. 4
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formed that the lower nold 12 is vertically noved through

the servo notor and the eccentric cans 8. Thus, the feed
only horizontally noved, whereby the structure

hori zont al

nover

bar

16 is

of the feed bar

18 therefor can be -5-
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5 extrenely sinmplified. Further, registration of the wor kpi ece 30

on the lower nold 12 can be confirmed also in an extrenely sinple
structure by providing the feed bar 16 and the upper nold 15 with
the safety plate 21 and the backyp bl ock 20 having the | ocation

hol és 21a and 20a for 10 receiving the safety pin 19 which is provided
on the | ower
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nol d base 11 respectively.

wor ki ng machi ne, the
first position

| ower

for exchanging the | ower nold,

for 15 exchangi ng the workpi ece, th

and di spl acing the workpiece on and fromthe | ower nold,

FIG. 7

According to the inventive press.
nold is vertically noved between the

third position for placing
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and the fourth position for pressing the workpiece with . the upper

and l'ower nolds, through the servo notor and the eccentric cans. 20
Thus, the workpiece carrier is only horizontally noved between the
first state for placing and displ aci ng 8- t he workpi ece on and fromthe

| ower nold, and the second
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state.non-interfering with the upper and | ower nolds for

wor kpi ece with no requirenent for a vertical 25

the prior art, whereby its

FIG. 9
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18e
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nold is vertically noved as herei nabove

regi stration of the workpiece and
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structure can be extrenely sinplified.

The | ower

descri bed, whereby
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safety can be confirmed through an extrenely sinple 5 structure by

providing the safety plate and the backup. pl ate having the holes for
receiving the safety pin on the _ wor kpi ece carrier and the upper nold
respectively. Cbnsequently,_{ﬂe press working machine is
extrenely simplified in structure, and inproved in safety and
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10 reliability. Al t hough the present invention has been

descri bed and illustrated in detail, it is clearly understood that

t he sanme is by way of illustration and exanple only and is not

to be taken by way of limtation, the smsiit and scope of 15 t he present
i nvention being linited only by the terns of
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t he q_ppeﬁded cl ai ns.
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VWHAT | S CLAI MED | S: 1. A press working machine for providing
plastic deformation to a workpi ece consisting of a material such

-14-
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as a netal by pressing the sane with an upper nold (15) and a | ower

nold (12) thereby form ng said workpiece into
sai d press working nmachi ne conpri sing:

for fixing said | ower nold (12); 15.
havi ng a pivot portion for

16A

5

a prescribed shape,
a lower nold base (11)
an eccentric cam (8)

"T30A
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=15
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S

inotaIIf supporting said lower nold base (11) and a 10 driving shaft

portion serving as a rotation center; a servo notor being
connected with said driving shaft portion for rotating said eccentric
cam (8) to provide said lower nold,£12) with a first position for
exchangi ng said lower nold (12), a Ssecond position for exchanging
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15 éaid wor kpi ece, a third position for placing and di spl aci ng said
wor kpi ece on and fromsaid | ower nold (12), and a fourth position for

pressing said workpiece with said upper nmold (15) and said | ower nold
(12); a wor kpi ece carrier (15% being horizontally novable 20
between a first state of placing and dis Yacing sai d
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wor kpi ece on and fromsaid |lower nold (12) and a second state
non-interfering with said upper nold (15) and said | ower nold (12) in

pressi ng of said workpiece;
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/-EF' ~ : . . )
~a safety pin (19) being provided on a prescribed 25 position of said

| ower nold (12) to extend in the upward di recti on;
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a safety plate (21), being provided on said workpiece carrier (18),

havi ng a hol e capabl e of receiving said safety pin (19) when said
wor kpi ece carrier (18) is in 30 said first state and said | ower nold
(12) is at said third posi tion; %ﬂﬂ a backup bl ock (20),

bei ng provi ded on said upper
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nmold (15), having a hole for further receiving a forward
of said safety pin (19)

plate (21).
claim11l, wherein

FIG. 21

in a state being 35

end portion

inserted in said safety

2. The press working machine in accordance with
21-
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i

said pivot portion of said eccentric camis provided W t h: 5

a support shaft (9) pivotally supporting said | ower nol d base (11),
and a ball bearing (10) for rotatably receiving said
support shaft (9), 2.
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3

said driving shaft portion of said eccentric cam(8) 10 bei ng provided
W t h: a rotary shaft (5) being directly connected with said

servo notor,
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a turntable (8a) being rotated with said rotary shaft
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(5), and 15 ~a ball bearing (8b) for receiving said turntable
(8a). - 3. The press working machine in accordance wth

claim?2, wherein
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two said eccentric cans (8) are provided at a prescri bed di stance
Wth respect to said rotary shaft (5), 5 said | ower nold base (11)
bei ng supported by said two eccentric cans (8). 4. The
press wor ki ng machi ne in accordance vvitt]26_ : _
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claim1l1, wherein a plurality of said press working nmachines are

arranged al ong the direction of novenent of said workpiece 5 carrier
(18), said workpiece carrier being arranged above sai d press working
machi nes for successively carrying Said-ZT- wor kpi ece toward said

plurality of press working nmachines.
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FIG. 31

FIG. 32
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FIG. 33
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