
7 February 2006 . _ I MACHINING APPARATUS AND EQUIPMENT  OF THIN SECTION
LONG WORKPIECE BACKGROUND OF THE INVENTION 5 Technical Field of the
Invention The present invention relates to a machining  apparatus and
equipment of a thin section long.workpiece  which machines the workpiece
without using an exclusive-use 10 jig. The thin section long workpiece has
a constant thin  section shape or has the same thin section shape at spaced
positions in a longitudinal direction. Description of the Related Art 15
Various thin workpieces of continuous lengths, which  have constant section
shapes as shown in FIG. 1, have been  used as general building materials
such as an aluminum sash. In this application such thin workpieces of
continuous  lengths are refered as "thin section long workpieces". 20 These
thin section long workpieces are usually  formed of metal materials such as
an aluminum alloy,  continuously manufactured by molding means such as
extrusion  molding, cut in predetermined lengths, and marketed.  Moreover,
when the thin section long workpiece is used as the 25 aluminum sash, the
workpiece is held by an exclusive-use jig  adapted to the section shape,
and an attachment hole of a key  or the like or a threaded hole is
machined. Also in the hole  machining or the threaded hole machining, a
tool for 



7 February 2006 2 exclusive use adapted to the section shape of the thin
section long  .workpiece is used. FIG. 2 shows some examples in which a
portion to be fixed in  machining is different from a portion to be
machined. That is, FIG.  2j and 2k show that rectangular or cylindrical
members or pipes are  connected (fastened) to opposite ends, and FIG. 21
shows a member as  a machining object with diagonal lines, which has the
same section  shape in spaced positions in a longitudinal direction. As
described above, in a conventional art, when a hole or a  threaded hole is
machined in the thin section long workpiece having  a constant section
shape and when the workpiece shown in FIG. 2 is  machined, an exclusive-use
jig or tool adapted to the section shape  of the workpiece is necessary.
Therefore, especially when variety  of products are produced in small
quantities, costs of the jig or  the tool piles up, resulting in cost
increase. Moreover, the jig or the tool requires long manufacturing times,
and there is a  problem that a total number of manufacturing period is
increased.  Furthermore, particularly when a small quantity of products are
manufactured, a skilled worker manually machines these workpiece,
therefore a dispersion of quality increases, and efficiency is
disadvantageously deteriorated. SUMMARY OF THE INVENTION Embodiments of the
present 7 February 2006 - 3  invention may provide a machining apparatus
and equipment of a thin  



.section long workpiece, in which a side portion of the thin section  long
workpiece having a constant section shape or having the same  section shape
in spaced positions in a longitudinal direction is  efficiently machined in
an arbitrary shape in a short time without  any exclusive-use jig or tool.
According to a first aspect of the invention, there is  provided a
machining apparatus of a thin section long workpiece,  comprising a
workpiece clamp device for horizontally holding the  thin section long
workpiece having a constant section shape or  having the same section shape
in spaced positions in a longitudinal  direction in two positions of the
same section shape, wherein the  workpiece clamp device is constituted of a
driving clamp device and  a driven clamp device having the same holding
device, the driving  clamp device rotates the thin section long workpiece
centering on a  horizontal axis 0 extending in the longitudinal direction
of the  thin section long workpiece; the driven clamp device follows
movement of the thin section long workpiece and idles centering on  said
horizontal axis, wherein said holding device comprises a hollow  ring
supported so as to be rotatable centering on said horizontal  axis 0 and
which inner portion has a cylindrical shape; an  intersecting flat. member
attached to an inner portion of the hollow  ring and which has two flat
portions extending in parallel with said  horizontal axis and crossing at
some angles to each other; and a  holding head disposed in the hollow ring
in a position opposite to  the intersecting flat member, directly moved in
a diametrical  direction toward the intersecting flat member, and freely
tilted  centering on an axis parallel to the horizontal axis 0. According
to a second aspect of the invention, there is  



provided a machining equipment of a thin section long workpiece,
comprising: a conveying apparatus for horizontally conveying the 7 February
2006 - 3a  thin section long workpiece in a width direction of the
workpiece; a  plurality of workpiece machining apparatuses as described
above  arranged at spaces in the width direction of the workpiece; and an
carrying apparatus for carrying in the thin section long workpiece  into
each machining apparatus and carrying out the workpiece from  the
apparatus, wherein the thin section long workpiece is  continuously
subjected to different machinings. According to a third aspect of the
invention, there is  provided a machining equipment of a thin section long
workpiece  comprising: a conveying apparatus for horizontally conveying the
thin section long workpiece in a width direction of the workpiece; a
plurality of workpiece machining apparatuses as described above  arranged
at an space in the width direction of the workpiece; and a  reciprocating
apparatus for reciprocating the machining apparatus in  a longitudinal
direction of the thin section long workpiece, wherein  the thin section
long workpiece is continuously subjected to  different machinings. Also
disclosed is machining apparatus of a thin section  long workpiece,
comprising a workpiece clamp device (10) for  horizontally holding the thin
section long workpiece (1) having a  constant section shape or having the
same section shape in spaced  positions in a longitudinal direction in two
positions of the same  section shape, wherein the. workpiece clamp device
(10) is  constituted of a driving clamp device (10A) and a driven clamp  



device (10B) having the same holding device (12), the driving clamp  device
(10A) rotates the thin section long workpiece centering on a  horizontal
axis 0 extending in the longitudinal direction of the  thin section long
workpiece, and the driven clamp device (10B)  follows the thin section long
workpiece and idles centering on the horizontal axis. 7 February 2006 - 3b
In another embodiment, the same holding device (12) disposed  .in both the
driving clamp device (10A) and the driven clamp device (10B) can
horizontally hold the thin section long workpiece (1)  having the. same
section shape in two positions of the same section  shape. Moreover, since
the driving clamp device 7 February 2006 -- 4  (10A) rotates the thin
section long workplace (1) centering on the  horizontal axis 0 extending in
the longitudinal direction of the  thin section long workpiece (1), an
arbitrary portion to be machined  of the rotated thin section long
workpiece can be directed in a  direction for easy machining (e.g., upward
direction). Furthermore,  the driven clamp device (10B) follows the thin
section long  workpiece (1) and idles centering on the horizontal axis 0 so
that  the whole workpiece can be held constantly horizontally. Therefore,
while the thin section long workpiece may be held  constantly horizontally,
the portion to be machined of the workpiece  may be directed in the
direction for easy machining (e.g., upward  direction), and the side
portion of the workpiece can be machined  efficiently by an appropriate
machining tool (e.g., a drill and an  



end mill). In another embodiment , the holding device (12) includes: a
hollow ring (13) supported so as to be rotatable centering on the
horizontal axis 0 and which inner portion has a cylindrical  shape; an
intersecting flat member (14) attached to an inner  portion of the hollow
ring and which has two flat portions extending  in parallel with the
horizontal axis and crossing at some angles to  each other; and a holding
head (15) directly moved in a diametrical  direction toward the
intersecting flat member. and freely tilted  centering on an axis parallel
to the horizontal axis 0. In another embodiment, the thin section long
workpiece (1)  is horizontally held through the hollow rings 7 February
2006 - 5  (13) of both the driving clamp device (10A) and the driven clamp
device (10B), and the respective holding heads (15) are directly  moved
toward the intersecting flat member (14), so that the thin  section long
workpiece (1) can be held between the holding head (15)  and the
intersecting flat member (14). Moreover, in this case the intersecting flat
member (14) may  have two flat portions extending in parallel to the
horizontal axis  0 and crossing at some angles to each other, and the
holding head  (15) tilts centering on the axis parallel to the horizontal
axis 0.  Therefore, even when the thin section long workpiece (1) has a
complicated odd-shaped section, at least three points including  contact
points of two flat portions and a contact point of the  holding head (15)
contact the thin section long workpiece. 



Therefore the thin section long workpiece (1) may be securely be  fixed in
order to bear machining resistance during machining.  Furthermore, the
machining apparatus may include: a machining head (21) having a machining
tool (2) and a machining liquid supply device and driven centering on a
vertical  axis Z; and a NC driving device (22) for driving the machining
head  in a Z-axis direction, and X-axis direction and Y-axis direction
crossing at right angles to the Z-axis direction with respect to the  thin
section long workpiece (1) by numerical control. In another embodiment, the
thin section long workpiece (1)  remains to be horizontally held, the
portion to be machined is  directed in a direction in which the workpiece
is easily machined  (e.g., upward direction), and a machining 7 February
2006 - 6  liquid is supplied by the machining liquid supply device. The
machining tool (2) attached to the machining head (21) is  numerically
controlled in three axis directions, and the portion to  be machined can
accurately be machined. Furthermore, the NC driving device (22) may
include: a Z- axis driving device (24) for driving the machining head (21)
in the  Z-axis direction by numerical control; an X-axis driving device
(26)  for driving the Z-axis driving device in the horizontal X-axis
direction crossing at right angles to the horizontal axis 0 by  numerical
control; and a Y-axis driving device (28) for driving the  X-axis driving
device in the Y-axis direction parallel to the  horizontal axis 0 by the
numerical control. In another embodiment, the Z-axis driving device (24)
drives  



the machining head (21) in the Z-axis direction by the numerical  control,
the X-axis driving device (26) drives the Z-axis driving  device and
machining head in the horizontal X direction crossing at  right angles to
the horizontal axis 0 by the numerical control, and  the Y-axis driving
device (28) can drive the X-axis driving device,  Z-axis driving device,
and machining head in the Y-axis direction  parallel to the horizontal axis
0 by the numerical control.  Therefore, these driving devices (24, 26, 28)
numerically control  the machining tool (2) attached to the machining head
(21) in three  axis directions, and the portion to be machined can
accurately be  machined. Moreover, the machining head (21) may be an
ultrasonic  device which generates a straight vibration of the Z-axis 7
February 2006 - 7  direction, or a torsional vibration around the Z-axis
direction.  According to the workpiece, burrs may be reduced, and the
apparatus can be applied to hard materials. The machining tool may be a
cutting tool having an  intermittently cutting blade, a grinding tool
having a continuously  cutting blade, or a polishing tool having much
elasticity. These  tools can process a broad range of materials other than
metals, such  as glass, ceramic, carbide alloy, and semiconductor
(ceramic). The cutting tool may have an end mill shape for machining the
side  portion in an upper portion of the Z-axis direction, and also has a
drill shape for making a hole or machining an end portion in a lower
portion of the Z-axis direction. According to this composite cutting  tool,
hole making and hole-expanding (shape) machining as a 



transverse feeding of the workpiece may effectively be realized by  one
tool. The grinding tool may preferably formed of a conductive  grindstone,
and includes an electrolytic dressing device. The  embodiments enable a
high-quality hole machining (hole making, and  shape machining) of the hard
material. The driving clamp device (10A) may include a worm driving  device
having a worm and worm wheel, or a belt driving device having  a belt,
pulley, and brake. According to the embodiments, the thin  section long
workpiece (1).can smoothly be driven centering on the  horizontal axis 0,
and positioned. 7 February 2006 - 8  Moreover, also disclosed is a
machining equipment of a thin  section long workpiece, comprising: a
conveying apparatus (34) for  horizontally conveying the thin section long
workpiece (1) in a  width direction of the workpiece; a plurality of
workpiece machining  apparatuses arranged at spaces in the width direction
of the  workpiece; and an carrying apparatus (36) for carrying in the thin
section long workpiece into each machining apparatus and carrying  out the
workpiece from the machining apparatus, wherein the thin  section long
workpiece is continuously subjected to different  machinings. According to
the embodiments, the conveying apparatus (34)  horizontally conveys the
thin section long workpiece (1) in the  width direction of the workpiece,
and the carrying apparatus (36)  carry in the thin section long workpiece
into each machining  apparatus and carry out the workpiece from the
apparatus.  



Therefore, the plurality of workpiece machining apparatuses (20)  arranged
at the space in the width direction of the workpiece may  continuously
perform different machinings on the thin section long  workpiece at the
same time. The odd-shaped workpieces such as an  aluminum sash can
continuously be machined, a machining time per  workpiece is shortened, and
productivity can be enhanced. Also disclosed is provided a machining
equipment of a thin  section long workpiece, comprising: a conveying
apparatus (34) for  horizontally conveying the thin section long workpiece
(1) in a  width direction of the workpiece; a plurality of workpiece 7
February 2006 - 9  machining apparatuses arranged at an space in the width
direction of  the workplace; and a reciprocating apparatus (38) for
reciprocating  the machining apparatus in a longitudinal direction of the
workplace,. wherein the thin section long workpiece is continuously
subjected to different machinings. According to the embodiments, the
conveying apparatus (34)  horizontally conveys the thin section long
workpiece (1) in the  width direction of the workpiece, and the
reciprocating apparatus  (38) reciprocates the machining apparatus in the
longitudinal  direction of the thin section long workpiece, so that the end
of the  thin section long workpiece is carried in each machining apparatus
and carried out from them. Therefore, the plurality of workpiece  machining
apparatuses (20) arranged at spaces in the width direction  of the
workpiece may continuously perform the different machining on  the thin
section long workpiece at the same time. Other objects and advantageous
characteristics of the  



present invention will be apparent from the following description  with
reference to the accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic diagram of various thin section long  workpieces
which section shapes are constant.. FIG. 2 is a schematic diagram of the
thin section long  workpiece having the same section shape in spaced 7
February 2006 - 10  positions in a longitudinal direction. FIG. 3 is a
whole perspective view of a first  embodiment of a machining apparatus of
the thin section long  workpiece according to the present invention. 5 FIG.
4 is a front view of a workpiece clamp device  constituting the machining
apparatus of the present invention.  FIG. 5 is a schematic diagram showing
a machining position of the thin section long workpiece according to the
machining apparatus of the present invention. .10 FIG. 6 is a front view
similar to FIG. 4, showing a second embodiment of the present invention.
FIG. 7 is a layout diagram showing a third  embodiment of the present
invention. FIG. 8 is a layout diagram showing a fourth  15 embodiment of
the present invention. THE PREFEREED EMBODIMENTS 0 Preferred embodiments of
the present invention will  20 be described hereinafter with reference to
the accompanying 



drawings. Additionally,'common portions are denoted with the  same
reference numerals in the respective drawings, and  redundant description
is omitted. FIG. 3 is a whole perspective view of a machining  25 apparatus
of a thin section long workpiece according to the  present invention. As
shown in FIG. 3, a workpiece machining  apparatus 20 of the present
invention includes a workpiece  clamp device 10 for horizontally holding a
thin section long 7 February 2006 - 11  C) workpiece 1 in two spaced
positions in the longitudinal  direction of the workpiece. The workpiece 1
has a constant  section shape or the same section shape in spaced positions
in a longitudinal direction as shown in FIGS. 1 and 2. The 5  workpiece
clamp device 10 is constituted of a driving clamp  device 10A on a front
side and a driven clamp device 10B on a  rear side. These devices 10A and
10B are fixed to a common  bed 11. FIG. 4 is a front view of the driving
clamp device  10 10A of FIG. 3. The driving clamp device 10A and driven
clamp device 10B include holding devices 12, respectively. The  holding
device 12 includes a hollow ring 13 which inner  portion is cylindrical, an
intersecting flat member 14, and a  holding head 15. 15 A horizontal axis 0
is a center axis of the hollow  ring 13, and the hollow ring 13 is
supported by some bearings  (not shown) so as to be rotatable centering on
the horizontal  



axis 0. The intersecting flat member 14 is detachably 20 attached to the
inner portion of the hollow ring 13 by a bolt  (not shown). Moreover, the
intersecting flat member 14 has  two flat portions 14a, 14b inside. These
two flat portions  14a, 14b extend in parallel to the horizontal axis 0,
cross  at some angles to each other, and form a V-shaped member 25 support
portion therebetween. The two flat portions 14a, 14b  preferably form an
angle of 90 degrees. The holding head 15 is disposed in the hollow ring
positioned opposite to the intersecting flat member 14, and 7 February 2006
12 0 directly moved in a diametrical direction toward the  intersecting
flat member by a straight-moving cylinder 16  (e.g., air cylinder).
Moreover, the holding head 15 can  freely tilts centering on a pin 15a
parallel to the 5 horizontal axis 0. Furthermore, an elastic member 15b
(e.g.,  urethane rubber) is attached to the holding head 15 on an
intersecting flat member side so that the thin section long  workpiece 1 is
prevented from being damaged. Additionally, a structure and dimensions of
the 10 holding device 12 are the same with the driving clamp device. 10A
and driven clamp device 10B. According to the  constitution, even when the
thin section long workpiece 1 has  a complicated odd-shaped section, at
least three points  including contact points of two flat portions 14a, 14b
and a 



15 contact point (elastic member 15b) of the holding head 15  contact the
thin section long workpiece 1, the thin section  long workpiece 1 can
securely be fixed in order to bear  machining resistance during machining.
The driving clamp device 10A shown in FIG. 4 further  20 includes a worm
driving device having a worm wheel 17a fixed  to the hollow ring 13 and a
worm 17b which meshes with the  worm wheel 17a. The worm 17b is drived by a
driving device  18. Therefore, the driving device 18. rotates the worm
gears  17a, 17b, and can freely rotate the thin section long 25 workpiece 1
held by the holding device 12 centering on the  horizontal axis 0.
According to the constitution, an arbitrary portion  to be machined of the
thin section long workpiece 1 can be 7 February 2006 - 13  C) directed in a
direction in which the portion is easily  machined (e.g., upward direction)
by rotation of the driving  clamp device 10A. Additionally, the
straight-moving cylinder  16 is also rotated centering on the horizontal
axis 0. 5 Therefore, the thin section long workpiece 1 is rotated in a
range in which the straight-moving cylinder 16 does not  interfere with the
bed 11. On the other hand, the driven clamp device 10B does  not include
the worm gears 17a, 17b. The driven clamp device  10 10B is supported to
simply follow movement of the thin section long workpiece 1 and to idle
centering on the 



horizontal axis 0, and follows the rotation of the thin  section long
workpiece 1 by the driving clamp device 10A and  rotates. 15 In 'FIG. 3,
the machining apparatus 20 of the thin  section long workpiece of the
present invention further  includes a machining head 21 and a NC driving
device 22. The  machining head 21 has a machining tool 2 and machining
liquid  supply device (not shown), and drives the machining tool 2 20
(e.g., drill, end mill; grindstone, and the like) centering  on a vertical
axis Z. The machining head 21 is an ultrasonic device which  generates a
straight vibration of the Z-axis direction, or a torsional vibration around
a Z axis. Moreover, the machining  25 tool 2 is a cutting tool having an
intermittently cutting blade, a grinding tool having a continuously cutting
blade,  or a polishing tool having much elasticity. The, cutting tool has
an end mill shape for machining 7 February 2006 - 14  01 a side portion in
an upper portion of the Z-axis direction,  and also has a drill shape for
making a hole or machining an  end portion in a lower portion of the Z-axis
direction.  Moreover, the grinding tool is preferably formed of a 5
conductive grindstone, and includes an electrolytic dressing  device. The
NC driving device 22 drives the machining head  21 in the Z-axis direction,
and X-axis direction and Y-axis  



direction crossing at right angles to the Z-axis direction  10 with respect
to the thin section long workpiece 1 by numerical control. In the example
of FIG. 3, the NC driving device 22  includes: a Z-axis driving device 24
for driving the  machining head 21 in the Z-axis direction by the numerical
15 control; an'X-axis driving device 26 for driving the Z-axis  driving
device 24 in the horizontal X-axis direction crossing  at right angles to
the horizontal axis 0 by the numerical  control; and a Y-axis driving
device 28 for driving the X-- axis driving device 26 in the Y-axis
direction parallel to 20 the horizontal axis 0 by the numerical control.
Each of the driving devices 24, 26, 28 is  constituted of a guide rail 29,
ball screw 30, ball nut,  motor 31, and the like, and is NC-controlled
along three axes  by a NC control device (not shown). 25 As described
above, in the machining apparatus 20 of  the thin section long workpiece
according to the present  invention, front and back fixing jigs are mounted
with three- axes NC control device, and the thin section long workpiece 1 7
February 2006 - 15  C C is machined by a four-axes control including a
rotation index  control of the fixing jig and three-axes NC control. In the
structure, only the machining head 21 moves  .during machining, and the
workpiece 1 (thin section long 



5 workpiece) and workpiece fixing jig (workpiece clamp device  10) do not
move. The thin section long workpiece 1 is an  object. Therefore, if the
workpiece 1 moves in the Y-axis  direction or the Z-axis direction,
machining precision is  possibly deteriorated. Moreover, by cutting or
grinding 10 using a small-diameter tool, a cutting of a protrusion (fin)
is possible in addition to a hole making, circle cutting,  square
extraction, and add-shape extraction machinings. FIG. 5 is a diagram
schematically showing a  machining position of the thin section long
workpiece 1 by  15 the machining apparatus 20 of the present invention. The
machining of the thin section long workpiece 1 by the machining apparatus
20 can be performed in the following  order. (1) Insert the workpiece, (2)
fix the workpiece, (3)  20 control the rotation of the workpiece, (4)
machining the workpiece, (5) end the machining, (6) return the workpiece
fixing jig to an original point, (7) release the fixed  workpiece, and (8)
carry out the workpiece. Among, these steps, steps (2) to (7) are performed
by NC control. 25 FIG. 5A shows that the workpiece 1 is inserted and  is
then fixed, FIG. 5B shows the rotation control of the  workpiece 1, and
FIG. 5C shows the machining. As shown in  FIGS. 5B and 5C, the thin section
long workpiece 1 is 7 February 2006 -- 16  constantly horizontally held.
And the portion to be machined  of the workpiece 1 is directed in a
direction in which the  



portion is easily machined (e.g., upward direction). Then the  side portion
of the workpiece 1 is machined with an 5 appropriate machining tool 2.
Additionally, in the example,  the machining tool 2 is used which tip end
is constituted as  a drill and which middle portion is constituted as an
end  mill. When the tool 2 is used, an end mill machining can be  performed
continuously after a hole-making machining. A 10 through hole having an
arbitrary shape can efficiently be  machined in the side portion of the
thin section long  workpiece 1. FIG. 6 is a front view similar to FIG. 4,
showing a  second embodiment of the present invention. 15 The driving clamp
device 10A shown in FIG. 6  includes a belt driving device including a belt
pulley 32a  fixed to the hollow ring 13, a belt pulley 32b driven by the
driving device 18, and a timing belt 32c extended between the  belt pulleys
32a and 32b. Therefore, the belt pulley 32a is 20 rotated via the
timing'belt 32c by the driving device 18, and  the thin section long
workpiece 1 held by the holding device  12 can freely be rotated centering
on the horizontal axis 0.  Moreover, in the second embodiment, a brake 33
is disposed, and the hollow ring 13 can be fixed in a predetermined 25
position. Other constitutions are similar to those of FIG. 4.  Also
according to the constitution, the arbitrary  portion to be machined of the
thin section long workpiece 1  can be directed in a direction in which the
portion is easily 7 February 2006 - 17  



machined (e.g., upward direction) by the rotation of the  driving clamp
device 10A. In addition to the aforementioned  example, driving means of
the driving clamp device 10A may be  gear driving, belt driving, and the
like. 5 FIG. 7 is a layout diagram showing a third  embodiment of the
present invention. In FIG. 7, a machining  equipment of the thin section
long workpiece of the present  invention includes a plurality (eight in
FIG. 7) of workpiece  machining apparatuses 20, and additionally includes
one 10 conveying apparatus 34 and a plurality (eight in FIG. 7) of
carrying apparatuses 36. The conveying apparatus 34 is, for example, a
chain  conveyor or a belt conveyor, and horizontally conveys the  thin
section long workpiece 1 in a width direction of the 15 workpiece. The
horizontal conveyance is preferably performed  at a constant pitch, but the
present invention is not limited  to this. Regarding the plurality (eight
in FIG. 7) of  workpiece machining apparatuses 20, in the present
embodiment, 20 each four apparatuses 20 are disposed on each end side of
the  thin section long workpiece 1, left and right positions  deviate from
each other. In addition the apparatuses 20 are  disposed at a space in the
width direction. The space is  same with a conveyance pitch of the
conveying apparatus 34. 25 The carrying apparatus 36 is, for example, a
pair of  air cylinders having a long stroke, carries in the thin  section
long workpiece l positioned in an insertion position  of-the machining
apparatus 20 into each machining apparatus, 



7 February 2006 - 18  G) and carries out the machined workpiece.
Additionally, in FIG.  7, reference numeral 35 denotes an intermediate
machining  apparatus for machining an intermediate portion of the
workpiece 1. 5 According to the constitution, the conveying  apparatus 34
horizontally conveys (as shown by an arrow) the  thin section long
workpiece I in the width direction of the  workpiece, and the carrying
apparatus 36 carries in the thin  section long workpiece 1 into each
machining apparatus 20 and 10 carries out the machined workpiece.
Therefore, the plurality  of workpiece machining apparatuses 20 arranged at
the space  in the width direction of the workpiece I can continuously
perform the different machinings (e.g., milling, hole-making,  slotting,
and the like) on the thin section long workpiece I 15 at the same time.
Therefore, odd-shaped workpiece such as an  aluminum sash can continuously
be machined, machining time  per w orkpiece is shortened, and productivity
can be enhanced. FIG. 8 is a layout diagram showing a fourth  embodiment of
the present invention. In FIG. 8, the 20 machining equipment of'the thin
section long workpiece of the  present invention,includes the plurality
(eight in FIG. 8) of  workpiece machining apparatuses 20, and additionally
includes  one conveying apparatus 34 and a plurality (eight in FIG. 8)  of
reciprocating apparatuses 38. 25 Regarding the plurality (eight in FIG. 8)
of  



workpiece machining apparatuses 20, in the present embodiment,  each four
apparatuses 20 are disposed on each end side of the  thin section long
workpiece 1. In -addition the apparatuses 20 7 February 2006 - 19  are
disposed opposite to each other in the same left and  right positions, and
the apparatuses are disposed at a space  in the width direction. The space
is same with the  conveyance pitch of the conveying apparatus 34. The
reciprocating apparatus 38 is, for example, a  hydraulic cylinder-having a
long stroke, and reciprocates the  machining apparatus 20 in the
longitudinal direction of the 10 thin section long workpiece 1. Other
constitutions are  similar to those of FIG. 7. According to the
constitution, the conveying  apparatus 34 horizontally conveys the thin
section long workpiece 1 in the width direction of the workpiece, and the
reciprocating apparatus 38 reciprocates the machining  apparatus 20 in the
longitudinal direction of the thin 15 section long workpiece 1. The end of
the thin section long  workpiece 1 is thus carried into and out from each
machining  apparatus 20. Therefore, the plurality of workpiece  machining
apparatuses 20 arranged at the space in the width  direction of the
workpiece can continuously perform the 20 different machinings on the thin
section long workpiece at  the same time. The machining apparatus of the
thin section long  



workpiece according to the present invention has the  following
characteristics. 25 (1) The fixing jig (intersecting flat member 14)
having a symmetrical V-shaped (90 degrees) bottom portion can  process the
intermediate portion of the thin section long  workpiece 1 fixed by
the.driving clamp device (10A) and 7 February 2006 - 20  driven clamp
device (lOB) mounted front and back the  machining device. Moreover, only
the driving clamp device  (10A) can be used to process only the end of the
thin section  long workpiece 1. 5 (2) When the workpiece is inserted, an
inherent  position of the workpiece is determined with respect to the  jig
by an own weight of the workpiece. (3) The inherent position of the
workpiece is  determined, and the workpiece is fixed (clamped) by applying
10 a downward force from above by a power of the air cylinder, so that the
workpiece bears the cutting resistance. A  portion of the workpiece movable
by the air cylinder is free  in a rotation direction, and a tip end of the
workpiece is formed of a soft and elastic workpiece such as urethane.  15
this case, even when the workpiece has a protrusion, the workpiece
supported by at least two points is fixed in an  originally placed state,
and the workpiece can inherently be  positioned and fixed. (4) The rotation
of the whole jig is controlled by 20 the worm gear and the like so that the
portion to be machined  



of the fixed workpiece extends in parallel to the X axis of  the machining
apparatus. A rotation range is 360 degrees,  and the workpiece.once clamped
can be machined from an  arbitrary direction. 25 Moreover, in the machining
equipment of the present  invention, the plurality of workpiece machining
apparatuses  20 can continuously perform the different machinings on the
thin section long workpiece 1 at the same time. The odd 7 February 2006 -
21 - shaped workpiece can continuously be machined, the machining  time per
odd-shaped workpiece is shortened, and the  productivity can be enhanced.
Therefore, the machining apparatus and equipment of  5 the thin section
long workpiece according to the present  invention have superior effects
that the arbitrary shape  machining can efficiently be performed in the
side portion of  the thin section long workpiece having the constant
section  shape or having the same section shape in the spaced. 10 positions
in the longitudinal direction in a short time  without using any
exclusive-use jig or tool.  Additionally, the present invention has been
described by some preferable embodiments, and it will be  bystood that the
scope of right included in the present 15 invention is not limited by the
embodiments. On the contrary,  the scope of right of the present invention
includes all of.  improvements, modifications, and equivalents included in
the  scope of the appended claims. 



7 February 2006 22 WHAT IS CLAIMED IS: 1. A machining apparatus of a thin
section long  workpiece, comprising a workpiece clamp device for
horizontally holding the thin section long workpiece having a  constant
section shape or having the same section shape in spaced  positions in a
longitudinal direction in two positions of the same  section shape, wherein
the workpiece clamp device is constituted of  a driving clamp device and a
,.driven clamp device having the same  holding device, the driving clamp
device rotates the thin section  long workpiece centering on a horizontal
axis 0 extending in the  longitudinal direction of the thin section long
workpiece; the  driven clamp device follows movement of the thin section
long  workpiece and idles centering on said horizontal axis, wherein said
holding device comprises a hollow ring supported so as to be  rotatable
centering on said horizontal axis 0 and which inner  portion has a
cylindrical shape; an intersecting flat member  attached to an inner
portion of the hollow ring and which has two  flat portions extending in
parallel with said horizontal axis and  crossing at some angles to each
other; and a holding head disposed  in the hollow ring in a position
opposite to the intersecting flat  member, directly moved in a diametrical
direction toward the  intersecting flat member, and freely tilted centering
on an axis  parallel to the horizontal axis 0. 2. The machining apparatus
of the thin section long  workpiece according to claim 1, further
comprising: a 



machining head which has a machining tool and a machining liquid  supply
device and which is driven centering on a vertical axis Z;  and a NC
driving device for driving the machining head in a Z-axis  direction, and
an X-axis direction and a Y-axis direction crossing  at right angles to the
Z-axis direction with respect to the thin  section long workpiece by
numerical control.. 7 February 2006 23 3. The machining apparatus of the
thin section long  workpiece according to claim 2 wherein said NC driving
device  comprises: a Z-axis driving device for driving the machining head
in the Z-axis direction by the numerical control; an X-axis driving  device
for driving the Z-axis driving device in the horizontal X- .axis direction
crossing at right angles to said horizontal axis 0  by the numerical
control; and a Y-axis driving device for driving  the X-axis driving device
in the Y-axis direction parallel to said  horizontal axis 0 by the
numerical control. 4. The machining apparatus of the thin section long
workpiece according to claim 2 or 3 wherein said machining head is  an
ultrasonic device which generates a straight vibration of the Z- axis
direction, or a torsional vibration around a Z axis . 5. The machining
apparatus of the thin section long  workpiece according to any one of
claims 2 to 4 wherein said  machining tool is a cutting tool having an
intermittently cutting blade, a grinding tool having a continuously cutting
blade, or a  polishing tool having much elasticity. 6. The machining
apparatus of the thin section long  workpiece according to claim 5 wherein
said cutting tool has 



an end mill shape for machining a side portion in an upper portion  of the
Z-axis direction, and also has a drill shape for making a  hole or
machining an end portion in a lower portion of the Z-axis  direction. 7.
The machining apparatus of the thin section long;  workpiece according to
claim 5 or 6 wherein said grinding tool is  formed of a conductive
grindstone, and comprises an electrolytic  dressing device. 7 February 2006
24 8. A machining equipment of a thin section long  workpiece, comprising:
a conveying apparatus for horizontally  conveying the thin section long
workpiece in a width direction of  the workpiece; a plurality of workpiece
machining apparatuses as  claimed in claim 1 arranged at spaces in the
width direction of the  workpiece; and an carrying apparatus for carrying
in the thin  section long workpiece into each machining apparatus and
carrying  out the workpiece from the apparatus, wherein the thin section
long  workpiece is continuously subjected to different machinings. 9. A
machining equipment of a thin section long  workpiece , comprising: a
conveying apparatus for horizontally  conveying the thin section long
workpiece in a width direction of  the workpiece; a plurality of workpiece
machining apparatuses as  claimed in claim larranged at an space in the
width direction of  the workpiece; and a reciprocating apparatus for
reciprocating the  machining apparatus in a longitudinal direction of the
thin section  long workpiece, wherein the thin section long workpiece is
continuously subjected to different machinings. 



ABSTRACT There is a workpiece clamp device 10 for  horizontally holding a
thin section long workpiece 1 having a constant section shape or having the
same section shape in  spaced positions in a longitudinal direction in two
positions  of the same section shape. The workpiece clamp device 10 is
constituted of a driving clamp device l0A and a driven clamp  device lOB
comprising the same holding device 12. The driving clamp device 10A rotates
the workpiece 1 centering on  a horizontal axis 0 extending in a
longitudinal direction of  the workpiece, and the driven clamp device lOB
follows movement of the workpiece and idles centering on the  horizontal
axis. An arbitrary portion to be machined of the  workpiece can be directed
in a direction in which the portion is easily machined by the rotation
(e.g., upward direction).  


