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(57) ABSTRACT 

The present invention provides a rotary cam moving appa 
ratus of a negative angle Shaping mold which can avoid an 
interference of rotary cams, require no canceling proceSS in 
rotary cam end portions with a high accuracy, and maintain 
a strength in the rotary cam end portion. 

There is provided a rotary cam moving apparatus of a 
negative angle shaping mold comprising: a lower mold 
which mounts a metal thin plate work on a Supporting 
portion; an upper mold which descends in a linear direction 
with respect to the lower mold and comes into contact with 
the work to shape the work; a rotary cam which forms an 
intrusion Shaping portion intruded from a locus of the upper 
mold in an edge portion close to the Supporting portion, and 
is rotatably provided in the lower mold; a slide cam which 
has an intrusion shaping portion, and is slidably provided So 
as to oppose to the rotary cam; and an automatic resetting 
device which rotates and moves backward the rotary cam to 
a backward moved State capable of taking out the work from 
the lower mold after Shaping, and is provided in the lower 
mold, in which the work mounted on the Supporting portion 
of the lower mold is shaped by the intrusion shaping portion 
of the rotary cam and the intrusion shaping portion of the 
Slide cam by Sliding the Slide cam, and the Shaped work is 
taken out from the lower mold by rotating and moving 
backward the rotary cam by means of the automatic resetting 
device after Shaping, and a plurality of rotary cams are 
continuously arranged in an oblique shape, wherein one 
rotary cam of the adjacent rotary cams is moved So as to be 
apart from another rotary cam at a time of being rotated to 
a backward moved State. 
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NEGATIVE ANGLE FORMING TYPE ROTARY 
CAM MOVING APPARATUS 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

0001. The present invention relates to a negative angle 
forming type rotary cam moving apparatus which forms a 
thin plate made of metal, and more particularly to a negative 
angle forming type rotary cam moving apparatus in which a 
plurality of rotary cams are continuously arranged in an 
oblique shape. In this case, the negative angle forming type 
means a formation intruding into an inner portion of a lower 
mold from a descending locus of an upper mold in a linear 
direction. 

0002 The negative angle formation in which the metal 
thin plate work is intruded into the inner portion of the lower 
mold from the descending locus of the upper mold in the 
linear direction is normally executed by using a slide cam. 

0003. The conventional formation in which the metal thin 
plate work intrudes into is executed by mounting the work 
on the lower mold, descending the upper mold to a vertical 
lower Side So as to drive a passive cam in the lower mold by 
an activating cam in the upper mold, working the work from 
a lateral direction and moving the activating cam backward 
by a Spring after the working is completed and the upper 
mold is ascended. 

0004. In this case, a shaping portion of the activating cam 
which is Slid from a lateral direction in an external portion 
of the work and shapes the work is formed in an integral 
shape which is the same as a shape of the shaping portion of 
the work, however, Since it is necessary to take out the work 
from the lower mold after the proceSS is completed, it is 
necessary that the Shaping portion of the lower mold on 
which the work is mounted is structured Such as to be 
capable of taking out the work by Separating the intruding 
portion in the lower mold So as to move backward or 
canceling the rear portion of the intruding portion So as to 
move the work forward. In the case that a level of intrusion 
is a little, no great problem is generated, however, in the case 
that the level of intrusion is large or in the case that the work 
is a part having a narrow frame shape and a groove-shaped 
croSS Section, for example, a front pillar Outer made of the 
metal thin plate in a motor vehicle, not only it is impossible 
to clearly form the shape by the Shaping portion of the 
passive cam, but also a strength of the lower mold comes 
Short, if the intruded lower mold portion is Separated or 
canceled due to a narrow-groove width of the work. Accord 
ingly, it is impossible to execute the intrusion shaping 
proceSS. 

0005 Further, there is a case that a torsion or a strain is 
generated in a product and it is necessary to fix the product, 
however, the parts constituting an outer panel portion of the 
motor vehicle Such as a Side panel, a fender, a roof, a hood, 
a trunk lid, a door panel and a front pillar outer have 
three-dimensional curved Surface and curved lines, So that it 
is hardly possible to fix the product in fact. In the case of 
assembling the metal thin plates of the motor Vehicle, if the 
torsion or the Strain is generated in the products, it is hard to 
connect to the other parts, it is impossible to provide a metal 
thin plate Structure for the motor vehicle having a high 
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quality, and it is impossible to maintain a predetermined 
product accuracy in the metal thin plate shaped product. 

0006. In order to solve the problem mentioned above, the 
following Structure is proposed for the purpose of rotating 
the rotary cam to a shaping attitude by an automatic resetting 
device, Shaping the Shaping portion which is intruded within 
the lower mold from the descending locus of the upper mold 
in the linear direction and rotating and moving backward the 
rotary cam to the State in which the shaped work can be 
taken out from the lower mold by the automatic resetting 
device after being shaped. 

0007 That is, as shown in FIGS. 15 to 20, a negative 
angle shaping mold is structured by a lower mold 102 which 
mounts a metal thin plate work W on a Supporting portion 
101, and an upper mold 103 which descends in a linear 
direction with respect to the lower mold 102 and comes into 
contact with the work W so as to shape the work W. The 
negative angle shaping mold is constituted by a rotary cam 
106 which is open to an outer peripheral Surface, has a 
groove 104 formed in a axial direction, forms an intrusion 
shaping portion 105 intruded from a locus of the upper mold 
103 in an edge portion of the groove 104 close to the 
Supporting portion 101, and is rotatably provided in the 
lower mold 102, a slide cam 108 which has an intrusion 
shaping portion 107, and is slidably provided in the upper 
mold 103 so as to oppose to the rotary cam 106, and an air 
cylinder 109 for an automatic resetting device which rotates 
and moves backward the rotary cam 106 to a state capable 
of taking out the work W from the lower mold 102 after 
shaping, and is provided in the lower mold 102. The work 
W mounted on the supporting portion 101 of the lower mold 
102 is shaped by the intrusion shaping portion 105 of the 
rotary cam 106 and the intrusion shaping portion 107 of the 
slide cam 108 by sliding the slide cam 108, and the shaped 
work W can be taken out from the lower mold 102 by 
rotating and moving backward the rotary cam 106 by means 
of the air cylinder 109 after shaping. 

0008. A description will be given of an operation of the 
negative angle shaping mold. 

0009. At first, as shown in FIG. 15, the upper mold 103 
is positioned at a top dead center, and at this time, the work 
W is mounted on the Supporting portion 101 of the lower 
mold 102. At this time, the rotary cam 106 is in a backward 
moving attitude by the air cylinder 109. 

0010 Next, as shown in FIG. 16, the rotary cam 106 is 
in a shaping attitude by the air cylinder 109. The upper mold 
103 starts descending, and the pad 110 presses the work W 
mounted on the supporting portion 101 of the lower mold 
102. 

0011 Subsequently, the upper mold 103 is descended, 
and as shown in FIG. 17, a lower Surface of the slide cam 
108 is brought into contact with a rotary plate 111 without 
the slide cam 108 being interfered with the intrusion shaping 
portion 105 of the rotary cam 106. 

0012. When the upper mold 103 goes on further descend 
ing, the Slide cam 108 which is energized in an outer 
direction of the mold moves to a left side in a lateral 
direction due to an operation of the cam against an energiz 
ing force of a coil Spring 112, and becomes in a State shown 
in FIG. 18, whereby an intrusion shaping of the work W is 
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executed by the intrusion shaping portion 105 of the rotary 
cam 106 and the intrusion shaping portion 107 of the slide 
cam 108. 

0013. After the intrusion shaping, the upper mold 103 
starts ascending as shown in FIG. 19. 
0.014. The slide cam 108 is energized in the outer direc 
tion of the mold by the coil spring 112, is moved to a right 
side in FIG. 20 and is ascended without being interfered 
with the intrusion shaped work W. 
0.015. On the contrary, the slide cam 108 is ascended, and 
the rotary cam 106 is rotated to a right side in FIG. 16 by 
the air cylinder 108. Accordingly, at a time of taking out the 
intrusion shaped work W from the lower mold 102, the work 
W can be taken out without being interfered with the 
intrusion shaped portion 105 of the rotary cam 106. 
0016. In this case, in recent days, a high accuracy is going 
to be required particularly for the metal thin plate Structure 
of the motor vehicle, and a plurality of metal thin plate 
shaped products tend to be integrally formed. Accordingly, 
it is impossible to work the negative angle shaping portion 
in the large-sized work by one rotary cam, and a plurality of 
rotary cams are continuously arranged So as to execute the 
Shaping process. 

0.017. As mentioned above, the rotary cam 106 takes the 
Shaping attitude in accordance with a compressing operation 
of a piston rod 113 in the air cylinder 109, and takes the 
backward moving attitude in accordance with an expanding 
operation of the piston rod 113 in the air cylinder 109. 
0.018. In the case that the adjacent rotary cams are 
arranged in the other oblique shapes than the linear shape, 
the adjacent rotary cams are interfered with each other at a 
time when the rotary cams are rotated. In order to avoid this 
interference, it is necessary to execute the canceling proceSS 
of canceling the interfered portion at a high accuracy, and a 
Strength in the cancelled portion is lowered. 

SUMMARY OF THE INVENTION 

0.019 Accordingly, the present invention is made by 
taking the matters mentioned above into consideration, and 
an object of the present invention is to avoid an interference 
of rotary cams, require no canceling proceSS in rotary cam 
end portions with a high accuracy, and maintain a Strength 
in the rotary cam end portion. In order to achieve the object, 
in accordance with the present invention, there is provided 
a rotary cam moving apparatus of a negative angle shaping 
mold comprising: 

0020 a lower mold which mounts a metal thin plate 
work on a Supporting portion; 

0021 an upper mold which descends in a linear 
direction with respect to the lower mold and comes 
into contact with the work So as to shape the work; 

0022 a rotary cam which forms an intrusion shaping 
portion intruded from a locus of the upper mold in an 
edge portion close to the Supporting portion, and is 
rotatably provided in the lower mold; 

0023 a slide cam which has an intrusion shaping 
portion, and is slidably provided So as to oppose to 
the rotary cam; and 
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0024 an automatic resetting device which rotates 
and moves backward the rotary cam to a backward 
moved State capable of taking out the work from the 
lower mold after Shaping, and is provided in the 
lower mold, 

0.025 in which the work mounted on the support 
ing portion of the lower mold is shaped by the 
intrusion Shaping portion of the rotary cam and the 
intrusion Shaping portion of the Slide cam by 
sliding the Slide cam, and the shaped work is taken 
out from the lower mold by rotating and moving 
backward the rotary cam by means of the auto 
matic resetting device after Shaping, and a plural 
ity of rotary cams are continuously arranged in an 
oblique shape, 

0.026 wherein one rotary cam of the adjacent 
rotary cams is moved So as to be apart from 
another rotary cam at a time of being rotated to a 
backward moving attitude. 

0027) Further, in accordance with the present invention, 
in particular, there is provided with a rotary cam moving 
apparatus of a negative angle shaping mold, wherein a 
moving rail and a roller for guiding the moving rail are 
provided as moving means for moving the rotary cam from 
another rotary cam. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is a plan view which shows a shaping 
attitude of rotary cams in accordance with one particular 
embodiment of the present invention; 

29 FIG. 2 is a view as seen along a line II-II in FIG. 

pool FIG. 3 is a view as seen along a line III-III in FIG. 

posi) FIG. 4 is a view as seen along a line IV-IV in FIG. 

o: FIG. 5 is a view as seen along a line V-V in FIG. 

roos FIG. 6 is a plan view of a state in which one rotary 
cam in the particular embodiment in accordance with the 
present invention is moved backward and rotated at 30; 
0034 FIG. 7 is a view as seen along a line VI-VI in FIG. 
6; 
0035 FIG. 8 is a view as seen along a line VIII-VIII in 
FIG. 6; 
0036 FIG. 9 is a plan view of a state in which one rotary 
cam in the particular embodiment in accordance with the 
present invention is moved backward and rotated at 30, and 
is moved at a desired distance with respect to another rotary 
Cam, 

0037 FIG. 10 is a view as seen along a line X-X in FIG. 
9; 

0038 
FIG. 9; 

0039 FIG. 12 is a plan view of a state in which one 
rotary cam in the particular embodiment in accordance with 
the present invention is moved backward and rotated at 30, 

FIG. 11 is a view as seen along a line XI-XI in 
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and is moved at a desired distance with respect to another 
rotary cam, and another rotary cam is backward moved and 
rotated at 20; 
0040 
FIG. 12; 
0041) 
FIG. 12; 
0.042 FIG. 15 is a vertical cross sectional view-of a state 
in which an upper mold of a negative angle shaping mold 
executing an intrusion shaping is at a top dead center; 
0.043 FIG. 16 is a vertical cross sectional view of a state 
in which the rotary cam becomes in a shaping attitude by an 
air cylinder, and the upper mold descends So as to press the 
work by a pad, in the negative angle shaping mold; 

0044 FIG. 17 is a vertical cross sectional view of a state 
in which the upper mold of the negative angle Shaping mold 
descends So as to be brought into contact with a lower mold 
and Start coming into contact with the work; 

FIG. 13 is a view as seen along a line XIII-XIII in 

FIG. 14 is a view as seen along a line XIV-XIV in 

004.5 FIG. 18 is a vertical cross sectional view of a state 
in which the upper mold of the negative angle forming mold 
is at a bottom dead center; 
0.046 FIG. 19 is a vertical cross sectional view of a state 
in which an intrusion Shaping process is completed and the 
upper mold Starts ascending, in the negative angle shaping 
mold; and 
0047 FIG. 20 is a vertical cross sectional view of a state 
in which the negative angle shaping mold executes the 
intrusion Shaping, and the upper mold further ascends and is 
at the top dead center. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0.048. A description will be in detail given below of a 
particular embodiment in accordance with the present inven 
tion with reference to the accompanying drawings. 
0049 FIGS. 1 to 3 show a shaping attitude of rotary cams 
1 and 2. FIGS. 6 to 8 show a state in which the rotary cam 
1 is stopped and the rotary cam 2 is moved backward and 
rotated at 30, whereby end portions are interfered with each 
other. FIGS. 9 to 11 show a state in which the rotary cam 2 
is moved so as to be apart from the rotary cam 1 (about 10 
mm) for the purpose of avoiding the interference between 
the end portions shown in FIGS. 6 to 8. FIGS. 12 to 14 show 
a state in which the rotary cam 1 is further moved backward 
and rotated at 20 after the rotary cam 2 is moved backward 
and rotated at 30. 

0050 FIGS. 1 to 3 shows the shaping attitude of the 
rotary cams 1 and 2. 
0051 FIG. 2 is a view as seen along a line II-II in FIG. 
1 and FIG. 3 is a view as seen along a line III-III in FIG. 
1. In FIGS. 1, 4 and 5, there is provided a moving apparatus 
which moves the rotary cam2 in a direction of moving apart 
from the rotary cam 1 at a time of moving backward and 
rotating the rotary cam 2. 
0.052 Reference numerals 3-3 and 4-4 respectively 
denote axes of rotation of the rotary cams 1 and 2, and 
reference numerals 5 and 6 denote corner ridge lines of the 
rotary cams 1 and 2 which form base ends of intrusion 
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portions for a work. The corner ridge line 5 and the corner 
ridge line 6 are Smoothly connected in the Shaping attitude, 
and the intrusion portions are respectively formed from the 
corner ridge lines 5 and 6. 

0053 As an apparatus by which the rotary cam 2 is 
moved in a direction of moving apart from the rotary cam 1 
at a time of being backward moved and rotated, a moving 
rail 8 is firmly fixed to the rotary cam 2 via a bracket 7, as 
shown in FIGS. 1, 4 and 5. The moving rail 8 extends in a 
direction orthogonal to the rotational axis 4 of the rotary cam 
2, and is shifted in an axial direction as illustrated between 
a start of the backward movement and rotation and an end 
of the backward movement and rotation. 

0054 Rollers 10 which are rotatably provided in a lower 
mold 9 are brought into contact with both sides of the 
moving rail 8, whereby the moving rail 8 is guided. When 
backward moving and rotating the rotary cam 2, the moving 
rail 8 is guided by the roller 10, and the rotary cam 2 is 
moved at a preset distance L in an axial direction. The 
moving rail 8 is constituted by a Start Straight portion 81, an 
end Straight portion 82 and an intermediate oblique portion 
83, and when the start straight portion 81 and the end straight 
portion 82 are positioned between the rollers 10, the rotary 
cam 2 is not moved in the axial direction. 

0055. In this case, when rotating the rotary cam 2 by the 
air cylinder, a connection portion between a front end of a 
piston rod in the air cylinder and the rotary cam 2 is 
Structured Such as to allow the rotary cam 2 to move in the 
axial direction. 

0056 FIGS. 6 to 8 show a state in which the rotary cam 
1 is stopped and the rotary cam 2 is moved backward and 
rotated at 30. 

0057. As shown in FIG. 6, when the rotary cam 1 is 
Stopped and the rotary cam2 is backward moved and rotated 
at 30, the end portion of the rotary cam 1 is interfered with 
the end portion of the rotary cam 1. 

0058. In FIG. 1, in the case that an end surface angle 0. 
of the rotary cam 2 is 90, the rotary cam 2 is not interfered 
with the end surface of the rotary cam 1 even when the rotary 
cam 2 is backward moved and rotated. However, in the case 
that the end Surface angle 0 is an acute angle as illustrated, 
the end Surface is interfered with the end Surface of the 
rotary cam 1. In the case that the end Surface angle 0 is an 
obtuse angle, the end Surface is not interfered with the end 
Surface of the rotary cam 1. 

0059 FIGS. 9 to 11 show a state in which the rotary cam 
1 is stopped, the rotary cam2 is backward moved and rotated 
at 30, and at the same time the rotary cam 2 is moved apart 
from the rotary cam 1 at 10 mm. The end portion of the 
rotary cam 2 is going not to be interfered with the end 
portion of the rotary cam 1. The movement of 10 mm is 
achieved by the moving apparatus shown in FIGS. 1, 4 and 
5. In this case, L=10 mm is established. 

0060 FIGS. 12 to 14 show a state in which the rotary cam 
1 is backward moved and rotated at 20, and the rotary cam 
2 is backward moved and rotated at 30 and moved at 10 
mm. In this case, an end Surface angle 0 of the rotary cam 
1 is an obtuse angle, and the end Surfaces in both elements 
are not interfered with each other. 
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0061. In the embodiment mentioned above, as moving 
means for moving the rotary cam So as to be apart from 
another rotary cam, the moving rail and the roller for guiding 
the moving rail are provided, however, the present invention 
is not limited to this structure, and can employ a Screw type 
movement, an air cylinder, a hydraulic preSSure, a lever and 
the like. 

0062) The rotary cam 2 is moved so that a gap is formed 
between the rotary cam 2 and the rotary cam 1, however, the 
rotary cam 1 may be moved together with the rotary cam 2 
in a direction of moving apart from each other. The rotary 
cam 1 may be moved at a time when the rotary cam 2 Starts 
a little rotating. The rotary cam 1 may be set to Start moving 
after the rotary cam 2 finishes rotation. AS mentioned above, 
by moving the rotary cam 2 and the rotary cam 1 in the 
direction of moving apart from each other, it is not necessary 
to execute an escaping process for avoiding the interference 
between the end portions of the rotary cam 1 and the rotary 
cam 2, and it is possible to maintain the Strength of the end 
portions of the rotary cam 1 and the rotary cam 2. 
0.063. In the embodiment, the description is given of the 
case that two rotary cams are provided, however, the present 
invention is not limited to this, and can be applied to three 
or more rotary cams. 

0064. Further, the description is given of the embodiment 
in which the rotational axes 3 and 4 of the rotary cams 1 and 
2 exist on the same plane, however, the present invention is 
not limited to this, and includes the case that the respective 
rotational axes are positioned on the different planes or 
inclined Surface. 

0065. As mentioned above, in accordance with the 
present invention, Since there is provided the rotary cam 
moving apparatus of the negative angle shaping mold com 
prising: a lower mold which mounts a metal thin plate work 
on a Supporting portion; an upper mold which descends in a 
linear direction with respect to the lower mold and comes 
into contact with the work to shape the work; a rotary cam 
which forms an intrusion Shaping portion intruded from a 
locus of the upper mold in an edge portion close to the 
Supporting portion, and is rotatably provided in the lower 
mold; a Slide cam which has an intrusion shaping portion, 
and is slidably provided So as to oppose to the rotary cam; 
and an automatic resetting device which rotates and moves 
backward the rotary cam to a backward moved State capable 
of taking out the work from the lower mold after shaping, 
and is provided in the lower mold, in which the work 
mounted on the Supporting portion of the lower mold is 
shaped by the intrusion shaping portion of the rotary cam 
and the intrusion shaping portion of the Slide cam by Sliding 
the Slide cam, and the shaped work is taken out from the 
lower mold by rotating and moving backward the rotary cam 
by means of the automatic resetting device after shaping, 
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and a plurality of rotary cams are continuously arranged in 
an oblique shape, wherein one rotary cam of the adjacent 
rotary cams is moved So as to be apart from another rotary 
cam at a time of being rotated to a backward moved State, 
it is possible to avoid the interference of the rotary cams, 
require no canceling process in the rotary cam end portions 
with a high accuracy, and maintain the Strength in the rotary 
cam end portion. 
0066 Further, in accordance with the present invention, 
in particular, the moving rail and the roller for guiding the 
moving rail are provided as moving means for being apart 
from another rotary cam. 
What is claimed is: 

1. A rotary cam moving apparatus of a negative angle 
Shaping mold comprising: 

a lower mold which mounts a metal thin plate work on a 
Supporting portion; 

an upper mold which descends in a linear direction with 
respect to Said lower mold and comes into contact with 
the work to shape the work; 

a rotary cam which forms an intrusion shaping portion 
intruded from a locus of the upper mold in an edge 
portion close to the Supporting portion, and is rotatably 
provided in the lower mold; 

a slide cam which has an intrusion Shaping portion, and is 
slidably provided So as to oppose to Said rotary cam; 
and 

an automatic resetting device which rotates and moves 
backward the rotary cam to a backward moved State 
capable of taking out the work from the lower mold 
after shaping, and is provided in the lower mold, 
in which the work mounted on the Supporting portion 

of the lower mold is shaped by the intrusion Shaping 
portion of the rotary cam and the intrusion Shaping 
portion of the Slide cam by Sliding the Slide cam, and 
the shaped work is taken out from the lower mold by 
rotating and moving backward the rotary cam by 
means of the automatic resetting device after shap 
ing, and a plurality of rotary cams are continuously 
arranged in an oblique shape, 

wherein one rotary cam of the adjacent rotary cams is 
moved So as to be apart from another rotary cam at 
a time of being rotated to a backward moved State. 

2. A rotary cam moving apparatus of a negative angle 
Shaping mold as claimed in claim 1, wherein a moving rail 
and a roller for guiding the moving rail are provided as 
moving means for being apart from another rotary cam. 


