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(54) PROCESSING APPARATUS AND BURR REMOVAL DEVICE

(57) To perform deburring without increasing a ma-
chining line length between a cutting device and a grind-
ing device, and to prevent abnormal wear of a rubbing
stone based on the deburring by the grinding device. A
pair of pinching members (60) which pinch a workpiece
stem portion (W1) and a deburring tool (35) which per-
forms deburring with respect to the workpiece stem por-
tion (W1) pinched by the pair of pinching members (60)
are disposed under a pair of guide rails (17). The deburr-
ing tool (35) has a recess (42) so that an opening of the
recess (42) faces the other end face of the stem portion
(W1) of a workpiece W, and is capable of a displacement
motion in an axis extension direction of the recess (42)
while rotating around the axis of the recess (42), and
additionally, an inner circumferential surface (42a) of the
recess is formed so as to reduce its diameter as it goes
from an opening side of the recess (42) toward an internal
side of the recess (42), and a blade portion (46a) is pro-
vided on the inner circumferential surface (42a) of the
recess.
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Description

Technical Field

[0001] The present invention relates to a machining
apparatus which performs machining with respect to a
machining object having a stem portion and an expanded
diameter portion which is integrated with one end side of
the stem portion, so as to expand its diameter larger than
the stem portion, and a deburring device which is used
in the machining apparatus.

Background Art

[0002] As a machining object, there is one having a
stem portion and an expanded diameter portion which is
integrated with one end side of the stemportion, so as to
expand its diameter larger than the stem portion. Such
a machining object is, as shown in Patent Document 1,
usually, chamfered at the other end rim portion of the
stem portion by use of a turning tool for chamfering in a
chamfering process in a process line.
[0003] Meanwhile, the above-described machining ob-
ject is required to be finally a constant length as the entire
length according to its type. Therefore, a cutting process
is provided in the machining line (process line), and in
the cutting process, the stem portion of the machining
object is cut to be a predetermined length in order to cut
the entire length be the constant length. In this case, in
the cutting process, a burr is generated on a cut end face
rim portion of the stem portion of the machining object.
However, this burr is eliminated in accordance with grind-
ing of the stem portion by use of a rubbing stone in the
following grinding process. Therefore, it is possible to
eliminate the burr from the cut end face rim portion of the
stemportion even though a specific process is not pro-
vided for deburring, thereby it is possible to prevent an
increase in length of the machining line (manufacturing
line) for deburring.

Prior Art Document

Patent Document

[0004] Patent Document 1: Japanese Unexamined
Utility Model No. Hei-5-60756

Summary of the Invention

Problems to be Solved by the Invention

[0005] However, as described above, in the case
where not only the stemportion, but also the burr gener-
ated in the cutting process is eliminated in the grinding
process, load is centralized on a portion of the rubbing
stone for grinding the burr, which leads to rapid progress
in ablation of the portion of the rubbing stone (abnormal
wear). Therefore, the replacement frequency of rubbing

stones is naturally increased.
[0006] The present invention has been achieved in
consideration of the above-described circumstances. A
primary object of the present invention is, in a machining
apparatus which performs machining with respect to a
machining object which has a stem portion and an ex-
panded diameter portion which is integrated with one end
side of the stem portion, so as to expand its diameter
larger than the stem portion, sequentially by a cutting
device and a grinding device, to perform deburring with-
out increasing a length of a machining line between the
cutting device and the grinding device, and prevent ab-
normal wear of a rubbing stone based on the deburring
by the grinding device.
[0007] A secondary object of the present invention is
to provide a deburring device which is used in the ma-
chining apparatus.

Means for Solving the Problems

[0008] In order to achieve the primary obj ect, in the
present invention (the invention according to a first as-
pect),
a machining apparatus which, on condition that a ma-
chining obj ect has a stem portion and an expanded di-
ameter portion which is integrated with one end side of
the stem portion, so as to expand its diameter larger than
the stem portion, includes a cutting device that cuts the
stem portion of the machining object, a grinding device
that grinds the stem portion of the machining object, and
a pair of carrier members which are disposed so as to
extend with a space between the cutting device and the
grinding device, the pair of carrier members carry the
machining obj ect from the cutting device to the grinding
device, the machining apparatus in which, when the pair
of carrier members carry the machining object, the ex-
panded diameter portion of the machining object is made
to stride over the pair of carrier members, and the stem
portion of the machining obj ect is suspended downward
from between the pair of carrier members,
a pair of pinching members which pinch the stem portion
of the machining object when the machining object is
carried to a predetermined machining position on the pair
of carrier members, and a deburring tool which is dis-
posed lower than the pair of pinching members, to per-
form deburring with respect to the stem portion of the
machining object pinched by the pair of pinching mem-
bers are disposed under the pair of carrier members,
the deburring tool has a recess for insertion of the stem
portion of the machining object pinched by the pair of
pinching members so that an opening of the recess faces
the other end face of the stem portion of the machining
object, and is capable of a displacement motion in an
axis extension direction of the recess while rotating
around an axis of the recess,
an inner circumferential surface of the recess in the de-
burring tool is formed so as to reduce its diameter as an
inner diameter of the recess partitioned by the inner cir-
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cumferential surface of the recess goes from an opening
side of the recess toward an internal side of the recess,
and
a deburring machining section for performing deburring
is provided on the inner circumferential surface of the
recess. A preferred embodiment of the first aspect is as
described in aspects 2 to 12.
[0009] In order to achieve the secondary object, in the
present invention (the invention according to a thirteenth
aspect),
a deburring device which is used in a machining appa-
ratus which, on condition that a machining object has a
stem portion and an expanded diameter portion which is
integrated with one end side of the stem portion, so as
to expand its diameter larger than the stem portion, in-
cludes a cutting device that cuts the stem portion of the
machining object, a grinding device that grinds the stem
portion of the machining object, and a pair of carrier mem-
bers which are disposed so as to extend with a space
between the cutting device and the grinding device, the
pair of carrier members carry the machining object from
the cutting device to the grinding device, the machining
apparatus in which, when the pair of carrier members
carry the machining object, the expanded diameter por-
tion of the machining object is made to stride over the
pair of carrier members, and the stem portion of the ma-
chining object is suspended downward from between the
pair of carrier members,
a pair of pinching members which pinch the stem portion
of the machining object when the machining object is
carried to a predetermined machining position on the pair
of carrier members, and a deburring tool which is dis-
posed lower than the pair of pinching members, to per-
form deburring with respect to the stem portion of the
machining object pinched by the pair of pinching mem-
bers are disposed under the pair of carrier members,
the deburring tool has a recess for insertion of the stem
portion of the machining object pinched by the pair of
pinching members so that an opening of the recess faces
the other end face of the stem portion of the machining
object, and is capable of a displacement motion in an
axis extension direction of the recess while rotating
around an axis of the recess,
an inner circumferential surface of the recess in the de-
burring tool is formed so as to reduce its diameter as an
inner diameter of the recess partitioned by the inner cir-
cumferential surface of the recess goes from an opening
side of the recess toward an internal side of the recess,
and
a deburring machining section for performing deburring
is provided on the inner circumferential surface of the
recess.

Effects of the Invention

[0010] In accordance with the present invention (the
invention according to the first aspect), after cutting the
stem portion of the machining object by the cutting de-

vice, the machining object is carried to the grinding device
by the pair of carrier members serving as carrier means,
at the time of carrying the machining object, the expanded
diameter portion of the machining object is made to stride
over the pair of carrier members, and the stem portion
of the machining object is suspended downward between
the pair of carrier members. Therefore, when the deburr-
ing tool is moved up after the stem portion of the machin-
ing object is pinched by the pair of carrier members, the
stem portion of the machining object enters into the re-
cess in the deburring tool, and the burr on the cut end
face rim portion of the stem portion (the other end face
rim portion of the stem portion) in the machining object
is eliminated by the deburring machining section on the
inner circumferential surface of the recess in the deburr-
ing tool. Therefore, it is possible to eliminate the burr on
the cut end face rim portion of the stem portion (the other
end face rim portion of the stem portion) in the machining
object by the pair of pinching members and the deburring
tool disposed under the pair of carrier members, that is,
in the same way as conventionally, it is possible to per-
form deburring without increasing a machining line length
between the cutting device to the grinding device. In ac-
cordance therewith, the rubbing stone in the grinding de-
vice does not perform deburring, which makes it possible
to prevent generation of abnormal wear in the rubbing
stone in the grinding device.
[0011] In addition, in this case, the inner circumferential
surface of the recess in the deburring tool is formed so
as to reduce its diameter as an inner diameter of the
recess partitioned by the inner circumferential surface of
the recess goes from an opening side of the recess to-
ward an internal side of the recess, and the deburringma-
chining section for performing deburring is provided on
the inner circumferential surface of the recess. Therefore,
as the deburring tool is moved up, the burr on the cut end
face rim portion of the stem portion in the machining ob-
ject comes into contact with the deburring machining sec-
tion on the inner circumferential surface of the recess
opening side in the deburring tool to the deburring portion
at the recess internal inner circumferential surface se-
quentially, to be eliminated, that is, in any case, deburring
is not performed intensively on a specific area of the de-
burring machining section. Therefore, even when deburr-
ing is performed by use of a deburring tool in place of the
rubbing stone in the grinding device, it is possible to pre-
vent the deburring tool from being incapable of excep-
tionally-fast deburring.
[0012] In accordance with the invention according to
the second aspect, the pair of pinching members are pro-
vided so as to be capable of a displacement motion in a
displacement motion direction of the deburring tool, and
biasing means is associated with the pair of pinching
members so as to increase repulsion force as the pair of
pinching members approach the pair of carrier members.
Therefore, it is possible to keep pressing force per unit
displacement applied to the stemportion of the machining
object constant at the time of deburring, and it is possible
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to acquire the desired machining quality with respect to
the stem portion (the cut end face rim portion) of the ma-
chining object. That is, because it is possible to increase
repulsion force of the biasing means according to an in-
crease in displacement motion of the deburring tool, it is
possible to prevent an excessive displacement motion
of the deburring tool, and it is possible to suppress over-
load at the time of deburring.
[0013] In accordance with the invention according to
the third aspect, the invention further includes displace-
ment motion detecting means for detecting a displace-
ment motion of the pair of pinching members, and control
means for controlling the deburring tool to stop deburring
machining with respect to the stem portion of the machin-
ing object pinched by the pair of pinching members when
it is detected that the pair of pinching members make a
displacement motion from a reference position at which
external force for making a displacement motion is not
applied, to a predetermined displacement motion posi-
tion based on information from the displacement motion
detecting means. Therefore, it is possible to keep an
amount of machining (an amount of deburring) with re-
spect to the stem portion (the cut end face rim portion)
of the machining object constant, which makes it possible
to manufacture products with constant quality.
[0014] In accordance with the invention according to
the fourth aspect, the invention further includes a first
stopper which is capable of selecting a movement re-
striction mode of restricting the machining object at a
predetermined machining position on the pair of carrier
members from moving from the predetermined machin-
ing position to a carrying downstream side, and a move-
ment allowable mode of releasing the movement restric-
tion mode to allow the machining object to move, and
which switches to the movement allowable mode when
the pair of pinching members pinch (hold) the machining
object at the predetermined machining position, and
switches to the movement restriction mode when the pair
of pinching members release pinching (holding) of the
machining obj ect at the predetermined machining posi-
tion, and a second stopper which restricts a movement
of the machining object at a predetermined standby po-
sition on a carrying upstream side from the predeter-
mined machining position on the pair of carrier members,
and on the other hand, when the first stopper selects the
movement restriction mode, releases only the movement
restriction on a front machining obj ect among machining
obj ects on the carrying upstream side from the prede-
termined standby position, to move the front machining
object toward the first stopper. Therefore, even in the
case where a machining object having a stem portion
and an expanded diameter portion integrated with one
end side of the stem portion so as to expand its diameter
larger than the stem portion is carried from the cutting
device toward the grinding device by use of the pair of
carrier members, it is possible to securely position only
one machining object to be machined at a predetermined
machining position between the both devices sequential-

ly according to machining timing.
[0015] In accordance with the invention according to
the fifth aspect, the pair of carrier members are set as a
pair of guide rails so that its height position becomes
higher as it goes toward the carrying upstream side, and
a machining obj ect carried by the pair of carrier members
slides on the pair of carrier members under its own
weight. Therefore, it is possible to simplify the structure
of the pair of carrier members (carrier means) by utilizing
the own weight of the machining object, and even under
the structure, it is possible to securely position only one
machining object to be machined at a predetermined ma-
chining position sequentially according to machining tim-
ing.
[0016] In accordance with the invention according to
the sixth aspect, the first stopper is set so as to enter a
moving region of the stem portion of the machining object
when the first stopper selects the movement restriction
mode, and exit from the moving region of the stem portion
of the machining object when the first stopper selects the
movement allowable mode. Therefore, when the first
stopper selects the movement allowable mode, the ma-
chining object is carried out of the predetermined ma-
chining position, and on the other hand, when the first
stopper selects the movement restriction mode, the stem
portion of the machining object comes into contact with
the first stopper, and the expanded diameter portion of
the machining object rotates to the carry-out side center-
ing on the contact portion, and the carry-out side of the
expanded diameter portion comes into contact with the
pair of carrier members (the pair of guide rails). Thereby,
it is possible to position the machining object in a stable
state (in a posture that the stem portion of the machining
object is perpendicular to the pair of carrier members) at
the predetermined machining position by the pair of car-
rier members and the first stopper, and even in a simple
structure in which the first stopper merely enters the mov-
ing region of the stem portion of the machining object, it
is possible to securely stop carrying the machining object
at the predetermined machining position by effectively
utilizing the pair of carrier members (the pair of guide
rails) . As a result, it is possible to securely pinch (hold)
the stem portion of the machining object by the pair of
pinching members.
[0017] In accordance with the invention according to
the seventh aspect, an attachment substrate having a
through-hole is provided so as to be capable of adjusting
a tilting motion in a standing state, the attachment sub-
strate is disposed so that the pair of carrier members and
a machining object carried by the pair of carrier members
pass through the through-hole between the cutting de-
vice and the grinding device, the deburring tool is at-
tached to the attachment substrate via deburring tool
driving means for causing the deburring tool to make a
displacement motion, the pair of pinching members are
provided on the attachment substrate on the upper side
of the deburring tool, and the attachment substrate is
tilted so that the opening of the recess in the deburring
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tool faces the other end face of the stem portion of the
machining object restricted from moving by the first stop-
per by adjusting a tilting motion. Therefore, not only it is
possible to collectively attach the deburring tool and the
pair of pinching members to the attachment substrate,
thereby achieving consolidation and compactification of
those, but also, even when the stem portion of the ma-
chining object is in a stable posture of being perpendic-
ular to the pair of carrier members (a posture tilted to the
vertical direction) at the predetermined machining posi-
tion, it is possible to simply adjust the deburring tool into
an optimum posture with respect to the stem portion (the
cut end face) of the machining object from the standpoint
of deburring due to adjustment in tilting motion of the
attachment substrate.
[0018] In accordance with the invention according to
the eighth aspect, the pair of pinching members are at-
tached to the attachment substrate so as to be capable
of a displacement motion in an axis extension direction
of the deburring tool, and the biapsing means is inter-
posed between the pair of pinching members and the
attachment substrate so as to increase repulsion force
as the pair of pinching members approach the pair of
carrier members. Therefore, it is possible to keep press-
ing force per unit displacement applied to the stem portion
of the machining object constant at the time of deburring,
and it is possible to acquire the desired machining quality
with respect to the stem portion (the cut end face rim
portion) of the machining object. That is, because it is
possible to increase repulsion force of the biasing means
according to an increase in displacement motion of the
deburring tool, it is possible to suppress an excessive
displacement motion of the deburring tool, and it is pos-
sible to suppress overload at the time of deburring.
[0019] In accordance with the invention according to
the ninth aspect, the invention further includes pinching
state detecting means for detecting a pinching state of
the pair of pinching members with respect to the stem
portion of the machining object at the predetermined ma-
chining position, first stopper mode change detecting
means for detecting a mode change of the first stopper,
and control means for switching the first stopper to the
movement restriction mode when releasing pinching with
respect to the stem portion of the machining object at the
predetermined machining position to carry out the ma-
chining object based on information from the pinching
state detecting means, and for controlling the second
stopper to release the movement restriction on the front
machining object among machining objects on the car-
rying upstream side from the predetermined standby po-
sition when the mode of the first stopper is changed to
the movement restriction mode based on information
from the first stopper mode change detecting means.
Therefore, it is possible to carry out a machining object
finished with deburring machining at the predetermined
machining position, and on the other hand, it is possible
to feed a new machining object to be machined to the
predetermined machining position in place of the carried-

out machining object, and it is possible to precisely au-
tomate deburring onto the stem portion of the machining
object.
[0020] In accordance with the invention according to
the tenth aspect, the invention further includes machining
object detecting means for detecting whether or not there
is a machining obj ect at the predetermined machining
position, and the control means controls the pair of pinch-
ing members so that the pair of pinching members pinch
the stem portion of the machining object at the predeter-
mined machining position when it is judged that there is
a machining object at the predetermined machining po-
sition based on information from the machining object
detecting means, and the control means moves the de-
burring tool toward the end face of the stem portion of
the machining object when it is judged that the pair of
pinching members pinch the stem portion of the machin-
ing object at the predetermined machining position based
on information from the pinching state detecting means.
Therefore, it is possible to reliably perform deburring with
respect to the stem portion of the machining object under
automation.
[0021] In accordance with the invention according to
the eleventh aspect, a blade portion of a blade tool is
disposed, as the deburringmachining section, on the in-
ner circumferential surface of the recess in the deburring
tool so as to extend in a depth direction of the recess
along the inner circumferential surface of the recess.
Therefore, it is possible to reliably eliminate a burr on the
stem portion of the machining object by the blade portion
of the blade tool.
[0022] In accordance with the invention according to
the twelfth aspect, a notch is formed in the deburring tool
so as to extend in the axis extension direction of the re-
cess in the deburring tool, and the blade tool is attached
to a notched end face of the notch so as to be detachable.
Therefore, it is possible to keep up a deburring function
of the deburring tool by replacing only the blade tool
therein without changing the deburring tool itself.
[0023] In addition, it is possible to attach the blade tool
so as to be detachable with respect to the notched end
face of the notch, and it is possible to easily replace the
blade tool.
[0024] In accordance with the invention according to
the thirteenth aspect, it is possible to provide an optimum
one as a deburring device used in the machining appa-
ratus according to the first aspect.

Brief Descriptions of the Drawings

[0025]

Fig. 1 is a process chart for explanation of machining
processes of a machining line according to an em-
bodiment.
Fig. 2 is an explanatory diagram for explanation of
a workpiece serving as a machining object of the
machining line according to the embodiment.
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Fig. 3 is a plan view showing a cutting device ac-
cording to the embodiment.
Fig. 4 is a partial cross-sectional front view showing
the cutting device according to the embodiment.
Fig. 5 is a side view for explanation of a state of a
workpiece carried by a pair of guide rails.
Fig. 6 is a plan view for explanation of a state of a
workpiece carried by the pair of guide rails.
Fig. 7 is a front view showing a deburring device
according to the embodiment.
Fig. 8 is a rear view showing the deburring device
according to the embodiment.
Fig. 9 is an enlarged plan view showing the deburring
device according to the embodiment.
Fig. 10 is a side view showing a state in which an
attachment substrate of the deburring device ac-
cording to the embodiment is tilted according to the
pair of guide rails.
Fig. 11 is an enlarged perspective view showing a
deburring tool according to the embodiment.
Fig. 12 is a simplified perspective view showing the
deburring device according to the embodiment.
Fig. 13 is an explanatory diagram for explanation of
actuation of the deburring device according to the
embodiment.
Fig. 14 is a diagram showing the input-output rela-
tionship with respect to a control unit in the deburring
device according to the embodiment.
Fig. 15 is a time chart showing the actuation of the
deburring device according to the embodiment.
Fig. 16 is a flowchart showing a control example of
the deburring device according to the embodiment.
Fig. 17 is an explanatory diagram for explanation of
a centerless grinding device according to the em-
bodiment. Best Modes for Carrying Out the Invention

[0026] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
[0027] Fig. 1 shows a process chart of a machining line
(machining apparatus) 1 for manufacturing an inlet/outlet
valve (hereinafter called a valve). This valve machining
line 1 has a plurality of processes such as a cutting proc-
ess, a deburring process following the cutting process,
and a grinding process following the deburring process
as processes, and a workpiece W serving as a machining
object is carried from the respective processes to the
following processes by carrier means existing among the
respective processes.
[0028] In this case, the workpiece W is already ma-
chined into a basic valve shape until the workpiece W is
carried in the cutting process, and the workpiece W has
a stem portion W1, a head portion W2 serving as an
expanded diameter portion which is integrated with the
one end side of the stem portion W1 so as to expand its
diameter larger than the stem portion W1. Meanwhile, in
this machining stage, the length in its axis extension di-
rection of the stem portion W1 is longer than a regular
length (including an imaginary line portion before cutting

in Fig. 2).
[0029] The cutting process has a role of cutting the
stem portion W1 of the workpiece W to be a predeter-
mined length as shown in Fig. 2 in order to let the entire
length of the workpiece W be the constant length L ac-
cording to a type of workpiece W. Therefore, in the cutting
process, a cutting device 2 is provided, and the cutting
device 2 is, as is well known, equipped with a cutting tool
3, a slider 4 which is disposed so as to be adjacent to
the cutting tool 3, and a workpiece W holding tool 5 which
is disposed on the slider 4 as shown in Figs. 3 and 4.
[0030] The cutting tool 3 is equipped with a discoid
rotary blade 6, and a spindle device 7 which rotary-drives
the rotary blade 6, and its cutting function is exerted by
the rotary blade 6 rotary-driven by the spindle device 7.
[0031] The slider 4 is formed as a flat plate of a rec-
tangular shape in a plan view. This slider 4 is made so
as to be slidable in its longitudinal direction (the horizontal
direction in Fig. 3), and the longitudinal direction is set to
be perpendicular to the axis extension direction of the
spindle device 7 in the cutting tool 3.
[0032] The workpiece holding tool 5 is equipped with
a set mechanism 8 which positions the workpiece W, a
presser tool 9 which presses the workpiece W against
the set mechanism 8, and an air cylinder 10 which drives
the presser tool 9.
[0033] The set mechanism 8 is equipped with a holding
mounting 11 and a stopper 12 with a predetermined
space in the width direction (the vertical direction in Fig.
3) of the slider 4 on one side (on the left side in Figs. 3
and 4) in the longitudinal direction on the slider 4. The
holding mounting 11 forms a groove-like acceptance re-
cess 13 for accepting the stem portion W1 of the work-
piece W in its upper surface, and the acceptance recess
13 extends in the width direction of the slider 4. The stop-
per 12 is disposed on the farther side than the holding
mounting 11 with reference to the cutting tool 3, and at
the time of setting the workpiece W in the set mechanism
8, the end face of the head portion W2 of the workpiece
W held on the holding mounting 11 is brought into contact
with the stopper 12. Thereby, the workpiece W is posi-
tioned on the basis of the stopper 12 in the extension
direction of the workpiece W, and thereunder, the other
end side portion (including the surplus portion) of the
stem portion W1 of the workpiece W is extended to pro-
trude externally in the width direction of the slider 4.
[0034] The presser tool 9 is supported rotatably by a
supporting member 14 on the slider 4. The supporting
member 14 is disposed so as to be adjacent to the holding
mounting 11 on the internal side in the longitudinal direc-
tion of the slider 4, and the rotary axis of the supporting
member 14 with respect to the presser tool 9 is oriented
in the width direction of the slider 4. The presser tool 9
has an elongated shape, and substantially the central
portion in the extension direction is supported rotatably
by the supporting member 14. The acceptance recess
13 of the holding mounting 11 faces a moving region of
one end of the presser tool 9 according to rotation of the
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presser tool 9, and the one end of the presser tool 9 is,
as a presser portion 9a, capable of pressing the stem
portion W1 of the workpiece W on the holding mounting
11.
[0035] The air cylinder 10 is disposed on the other side
(on the right side in Figs. 3 and 4) on the longitudinal
direction of the slider 4. This air cylinder 10 is equipped
with a telescopic rod 15 which makes a telescopic motion,
and the telescopic rod 15 is disposed in the moving region
of the other end of the presser tool 9. Therefore, when
the telescopic rod 15 makes an extensional motion, the
presser tool 9 is rotated centering on the rotary axis in
the supporting member 14, and the presser portion 9a
thereof moves toward the acceptance recess 13.
[0036] When the slider 4 is made to slide after the work-
piece W is set by use of the workpiece holding tool 5
under the cutting device 2, the other end of the stem
portion W1 of the workpiece W is cut by the rotary blade
6 of the cutting tool 3, and the entire length of the work-
piece W becomes the constant length L (refer to Fig. 2).
At this time, as shown in Fig. 2, a burr 16 is formed on
the cut end face rim portion of the stem portion W1 in this
workpiece W.
[0037] The workpiece W finished with machining
processing in the cutting device 2 is carried sequentially
to the deburring process and the grinding process by use
of a pair of guide rails (commonly known as "chute") 17
serving as a pair of carrier members (carrier means) as
shown in Figs. 5 and 6. The pair of guide rails 17 are
extended with a constant space, and the pair of guide
rails 17 are tilted so that its height position becomes high-
er as it goes toward the workpiece W carry-in side (the
cutting device 2 side). At the time of carrying the work-
piece W by use of the pair of guide rails 17, the head
portion W2 of the workpiece W is made to stride over the
pair of guide rails 17, and the stem portion W1 of the
workpiece W is suspended downward from between the
pair of guide rails 17. Thereby, the workpiece W slides
on the pair of guide rails 17 under its own weight of the
workpiece W under the tilt of the pair of guide rails 17, to
be carried to the deburring process and the grinding proc-
ess.
[0038] At this time, because the pair of guide rails 17
are tilted, meanwhile, the stem portion W1 of the work-
piece W intends to take a posture extending toward the
vertical direction, the front side portion (the carry-in side
portion) of the head portion W2 of the workpiece W takes
a posture of slightly floating from the pair of guide rails 17.
[0039] In addition, in Fig. 5, reference numeral 85 is a
guide member which restricts the workpiece W carried
by the pair of guide rails 17 from bouncing up.
[0040] The deburring process has a role of eliminating
the burr 16 generated on the cut end face rim portion of
the stem portion W1 of the workpiece W in the cutting
process. This deburring process is provided by utilizing
a carrying space between the previous cutting process
and grinding process, and the carrying distance between
the cutting process and the grinding process is not in-

creased, and the pair of guide rails 17 are not changed
due to this deburring process being provided.
[0041] The above-described deburring process has a
deburring device 18 as shown in Figs. 7 to 13 in order to
function in the above-described role.
[0042] This deburring device 18 is equipped with a pair
of right and left supporting columns 20 and an attachment
substrate 21 on a foundation 19 having a rectangular
shape in a plan view. The foundation 19 is provided on
a floor surface 23 via leg portions 22 respectively provid-
ed on the respective corners of the rectangular shape in
a plan view. The respective leg portions 22 are adjustable
in height positions of the respective corners of the foun-
dation 19, and it is possible to adjust the height of the
foundation 19 from the floor surface 23 by adjusting the
respective leg portions 22.
[0043] The pair of right and left supporting columns 20
are installed upright on the both sides in the width direc-
tion (the vertical direction in Fig. 9) of the foundation 19,
and positioning fixed plates 24 are respectively attached
at predetermined height positions to the respective sup-
porting columns 20 so as to extend in the longitudinal
direction (the horizontal direction in Fig. 9) of the foun-
dation 19. Circular arc shaped guide holes 24a are
formed in the respective positioning fixed plates 24 (refer
to Fig. 10).
[0044] The attachment substrate 21 is formed as a long
plate material, and the attachment substrate 21 is dis-
posed in a state in which its plate surface stands upright
so as to face in the longitudinal direction of the foundation
19 between the pair of right and left supporting columns
20. A support shaft 25 is attached to the lower portion of
the attachment substrate 21 so as to extend in the width
direction (the horizontal direction in Fig. 7) of the attach-
ment substrate, and the both ends of the support shaft
25 are supported rotatably by the foundation 19 via shaft
bearings 26. On the other hand, attachment plates 27
are attached to the both side portions on the upper side
of the attachment substrate 21, and screw holes 29 for
screwing braces 28 together are formed in the attach-
ment plates 27. The screw holes 29 are in a disposition
relationship of facing the guide holes 24a of the position-
ing fixed plates 24 regardless of a tilting motion of the
attachment substrate 21, and it is possible to adjust a
tilted state of the attachment substrate 21 by attaching
the braces 28 into the screw holes via the guide holes
24a.
[0045] As shown in Figs. 7, 8, and 12, this attachment
substrate 21 has a first through-hole 30 of a rectangular
shape which is formed to be relatively large on the lower
side from the center in the longitudinal direction (the ver-
tical direction in Figs. 7 and 8), a second through-hole
31 which is made smaller than the first through-hole 30
on the upper side of the first through-hole 30, and a strip-
shaped third through-hole 32 which makes the first and
second through-holes 30 and 31 be in communication
with each other up and down. This attachment substrate
21 is disposed so that the pair of guide rails 17 pass

11 12 



EP 2 960 010 A1

8

5

10

15

20

25

30

35

40

45

50

55

through the second through-hole 31 at the time of dis-
posing the deburring device 18 between the cutting proc-
ess (the cutting device 2) and the grinding process (the
grinding device), and the tilted state of the attachment
substrate 21 is adjusted so that the plate surface of the
attachment substrate 21 is perpendicular to the pair of
guide rails 17 as shown in Fig. 10 by utilizing the guide
holes 24a of the positioning fixed plates 24, the screw
holes 29 in the attachment plates 27, the braces 28, and
the like.
[0046] In addition, with respect to Figs. 7 to 9, as a
matter of convenience of illustration, the attachment sub-
strate 21 is made to stand so as to be perpendicular to
the substrate 9.
[0047] The deburring device 18 is, as shown in Figs.
5, 6, and 8 to 10, equipped with first and second stopper
devices 65 and 66 on the rear surface side (on the work-
piece carry-in side) of the attachment substrate 21.
[0048] As shown in Fig. 8 and 9, a table 64 is attached
to the rear surface of the attachment substrate 21 so as
to be pendent, and the table 64 is disposed so that the
plate surface faces in the longitudinal direction of the at-
tachment substrate 21 in the vicinity of the lower edge of
the second through-hole 31. In the present embodiment,
as the table 64, a first table 64a and a second table 64b
are provided so as to sandwich the third through-hole 32
therebetween (refer to Fig. 8), and a first stopper device
65 and a second stopper device 66 are attached, in order
in a direction spaced from the rear surface of the attach-
ment substrate 21, to the bottom surface of the first table
64a.
[0049] As shown in Figs. 5, 6, 9, and 10, the first stopper
device 65 is equipped with a first stopper driving device
67 attached to the bottom surface of the first table 64a,
and a first stopper 68 driven by the first stopper driving
device 67. The first stopper driving device 67 is com-
posed of a cylinder driving device equipped with a tele-
scopic rod 67a which makes a telescopic motion, and a
telescopic direction of the telescopic rod 67a is oriented
in the width direction of the attachment substrate 21. The
first stopper 68 extends along the pair of guide rails 17
on the lower side from the pair of guide rails 17, and one
end of the first stopper 68 is coupled to the telescopic
rod 67a of the first stopper driving device 67, and the
other end thereof extends up to a predetermined machin-
ing position. A stopper claw 69 is provided on the pair of
guide rails 17 so as to protrude, and the stopper claw 69
advances between the pair of guide rails 17 (in a state
in which the stopper claw 69 crosses between the pair
of guide rails 17) when the telescopic rod 67a is elongat-
ed, and exits from between the pair of guide rails 17 when
the telescopic rod 67a is shortened. Thereby, when the
stopper claw 69 crosses between the pair of guide rails
17, the stopper claw 69 accepts the stem portion W1 of
the workpiece W which is carried by the pair of guide rails
17, and when the stopper claw 69 exits from that state,
the stopper claw 69 carries out the workpiece W accepted
at that time.

[0050] In this case, in the present embodiment, the
stopper claw 69 has a pair of claw portions 69a and 69b
as shown in Figs. 5 and 10, and the pair of claw portions
69a and 69b are disposed with a space in the longitudinal
direction (in the vertical direction in Fig. 10) of the attach-
ment substrate 21. Therefore, when the stopper claw 69
accepts the stem portion W1 of the workpiece W, as
shown in Fig. 5, first, the lower claw portion 69a between
the pair of claw portions 69a and 69b comes into contact
with the stem portion W1 of the workpiece W, and the
head portion W2 side of the workpiece W rotates center-
ing on the lower claw portion 69a to the carry-out side of
the workpiece W, and the stem portion W1 comes into
contact with the upper claw portion 69b between the pair
of claw portions 69a and 69b according to this rotation,
and further, the front side portion (the carry-out side por-
tion) of the head portion W2 comes into contact with the
pair of guide rails 17. Thereby, the workpiece W is posi-
tioned so as to be in a state in which the stem portion
W1 is substantially perpendicular to the pair of guide rails
17 in a state of being immediately stabilized by the three
contact points.
[0051] As shown inFigs. 5, 6, and 8 to 10, the second
stopper device 66 is equipped with a second stopper driv-
ing device 70 which is attached to the bottom surface of
the first table 64a, and a second stopper 71 which is
driven by the second stopper driving device 70.
[0052] The second stopper driving device 70 is
equipped with a pair of telescopic rods 70a and 70b mak-
ing a telescopic motion, and the pair of telescopic rods
70a and 70b are installed adjacent to one another in the
extension direction (the horizontal direction in Fig. 9) of
the pair of guide rails 17 so that the telescopic direction
of the both telescopic rods is oriented in the width direc-
tion (the vertical direction in Fig. 9) of the foundation 21
at a lower position from the pair of guide rails 17. The
pair of telescopic rods 70a and 70b are set so that, when
the one telescopic rod 70a is in an elongated state, the
other telescopic rod 70b is in a shortened state, and when
the other telescopic rod 70b is in an elongated state, the
one telescopic rod 70a is in a shortened state.
[0053] The second stopper 71 has a pair of stopper
claws 71a and 71b so as to correspond to the pair of
telescopic rods 70a and 70b, and the one stopper claw
71a is coupled to the one telescopic rod 70a, and the
other stopper claw 71b is coupled to the other telescopic
rod 70b. Thereby, when the one telescopic rod 70a is in
an elongated state and the other telescopic rod 70b is in
a shortened state, the one stopper claw 71a enters be-
tween the pair of guide rails 17, and the other stopper
claw 71b exits from between the pair of guide rails 17
(refer to Figs. 6 and 9), and when the other telescopic
rod 70b is in an elongated state and the one telescopic
rod 70a is in a shortened state, the other stopper claw
71b enters into between the pair of guide rails 17, and
the one stopper claw 71a exits from between the pair of
guide rails 17. Therefore, when the pair of stopper claws
71a and 71b perform a switching operation, only the front
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workpiece W among the workpieces W restricted from
being carried in up to that time is moved to a machining
position.
[0054] The deburring device 18 is equipped with a de-
burring unit 33 as shown in Figs. 7, 8, 10, and 12. The
deburring unit 33 is disposed so as to come across the
first through-hole 30 in the attachment substrate 21, and
the deburring unit 33 is equipped with a moving base
body 34, a deburring tool 35 which is provided on the
moving base body 34, and a driving motor 36 which ro-
tary-drives the deburring tool 35.
[0055] With respect to the moving base body 34, in the
present embodiment, un upper panel 37 and a lower pan-
el 38 which is disposed parallel with a space on the lower
side from the upper panel 37 are coupled to one another
by use of a coupling tool 39, and the moving base body
34 (the upper panel 37 and the lower panel 38) comes
across so as to be orthogonal to the attachment substrate
21. A driving cylinder device 40 (driving device for the
deburring tool) is coupled to this moving base body 34
(the lower panel 38) via its telescopic rod 40a, and the
driving cylinder device 40 is attached to the rear surface
of the attachment substrate 21 at the lower portion of the
attachment substrate 21. Thereby, causing the moving
base body 34 to move up and down due to a telescopic
motion of the telescopic rod 40a in the first through-hole
30. In this case, the telescopic direction of the telescopic
rod 40a is set to the longitudinal direction of the attach-
ment substrate 21.
[0056] The deburring tool 35 is formed into a cylindrical
body having a recess 42 (a circular opening in a plan
view) for insertion of the stem portion W1 of the workpiece
W as shown inFigs. 5, 7, 8, and 10 to 12. This deburring
tool 35 is coupled to a transmission shaft 43 passing
through the upper and lower panels 37 and 38, and the
transmission shaft 43 is supported rotatably by a shaft
bearing 44 respectively fixed to the upper and lower pan-
els 37 and 38. A pulley 41 is attached to this transmission
shaft 43 between the upper panel 37 and the lower panel
38.
[0057] An inner circumferential surface 42a of the re-
cess 42 in the deburring tool 35 is, as shown in Fig. 11,
formed so that the inner diameter of the recess 42 parti-
tioned by the inner circumferential surface 42a of the re-
cess is reduced as it goes from the recess 42 opening
side toward the recess 42 internal side (on the lower side
in Fig. 11). A notch 45 is formed in the deburring tool 35
so as to extend in the axis direction of the deburring tool
35, and a blade tool 46 is attached to a notched end face
45a of the notch 45 so as to be detachable from a brace
47. This blade tool 46 is disposed so that a blade portion
46a (a deburring machining section) extends in the depth
direction of the recess 42 along the inner circumferential
surface 42a of the recess, and as this blade tool 46, a
cutting tool which is worn out may be reused for another
cutting instrument.
[0058] The driving motor 36 is, as shown in Figs. 7, 8,
10, and 12, attached to the upper surface of the upper

panel 37 of the moving base body 34 further on the carry-
in side of the workpiece W than the attachment substrate
21. An output shaft 36a of the driving motor 36 passes
through the upper panel 37 to extend between the upper
panel 37 and the lower panel 38, and a pulley 48 is at-
tached to the output shaft 36a. A belt 49 is extended
between the pulley 48 and the pulley 41 of the transmis-
sion shaft 43, and rotary-driving force of the driving motor
36 is transmitted to the deburring tool 35 via the trans-
mission shaft 43.
[0059] The deburring device 18 is equipped with a
holding device 50 as shown in Figs. 7, 9, 10 and 12. The
holding device 50 is attached to the front surface (the
workpiece carry-out side) of the attachment substrate 21
on the upper side of the deburring unit 33, and the holding
device 50 is equipped with a supporting device 51 at-
tached to the attachment substrate 21 and a chuck device
52 attached to the lower portion of the supporting device
51.
[0060] The supporting device 51 is equipped with a
pair of shaft bearings 53, a pair of supporting rods 54,
and an attachment plate 55. The pair of shaft bearings
53 are fixed to the upper portion of the attachment sub-
strate 21, and the pair of shaft bearings 53 are installed
adjacent to one another with a space in the width direction
of the attachment substrate 21. The pair of supporting
rods 54 are supported by the respective shaft bearings
53 so as to be slidable in the longitudinal direction of the
attachment substrate 21, and stoppers 56 are respec-
tively attached to the upper ends of the respective sup-
porting rods 54 so as not to drop the respective support-
ing rods 54. The attachment plate 55 is coupled to the
bottom ends of the pair of supporting rods 54 so that its
plate surface faces in the longitudinal direction of the at-
tachment substrate 21, and coil springs 57 serving as
biasing means are mounted between the attachment
plate 55 and the respective shaft bearings 53 in order to
bias in a direction in which the respective stoppers 56
come into contact with the respective shaft bearings 53.
[0061] The chuck device 52 is equipped with a guide
plate 58, a pair of moving boards 59, a pair of pinching
members 60, and a driving device 61.
[0062] The guide plate 58 is disposed so as to face the
attachment plate 55 on the lower side of the attachment
plate 55 and at the upper portion of the second through-
hole 31, and the bottom surface of the guide plate 58
serves as a guiding surface for guiding the pair of moving
boards 59.
[0063] The pair of moving boards 59 are held so as to
be slidable by the guide plate 58. The pair of moving
boards 59 are suspended from the guiding surface of the
guide plate 58 so that the both board surfaces face each
other so as to be oriented in the width direction (the hor-
izontal direction in Fig. 7) of the attachment substrate 21
further on the workpiece W carry-out side than the second
and third through-holes 31 and 32, and the internal sur-
faces of the pair of moving boards 59 are guided by the
guide plate 58 to be capable of making approaching and
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spacing motions from each other on the outer side in the
parallel-installed direction of the pair of guide rails 17.
[0064] The pair of pinching members 60 are respec-
tively provided so as to protrude into the internal surfaces
of the pair of respective moving boards 59, and the pair
of pinching members 60 have a function of pinching the
stem portion W1 of the workpiece W supported by the
pair of guide rails 17 on the lower side of the pair of guide
rails 17 on the basis of an approaching motion of the pair
of moving boards 59. Therefore, when the stem portion
W1 of the workpiece W is pinched by the pair of pinching
members 60, the workpiece W is restricted from being
carried, and the stem portion W1 of the workpiece W is
restricted from relatively rotating and moving in the lon-
gitudinal direction of the attachment substrate 21.
[0065] In the present embodiment, one pinching mem-
bers 60 is provided on one of the moving boards 59, and
a recess for accepting the stem portion W1 of the work-
piece W is formed in its tip end face, and two pinching
members 60 positioned above and below the pinching
member 60 on the one moving board 59 at the time of
pinching the stem portion W1 of the workpiece W are
provided on the other moving board 59, and recesses for
accepting the stem portion W1 of the workpiece W are
formed in the tip end faces of the both pinching members
60. Further, workpiece acceptance members 62 are re-
spectively attached to the inner surfaces of the respective
moving boards 59 on the upper side of the pair of pinching
members 60 so as to correspond to the pair of pinching
members 60, and when the pair of moving boards 59 (the
pair of pinching members 60) make an approaching mo-
tion, an acceptance surface for accepting the end face
of the head portion W2 of the workpiece W is composed
by the pair of workpiece acceptance members 62 on the
upper side of the pair of pinching members 60.
[0066] The driving device 61 is interposed between the
attachment plate 55 and the guide plate 58, to couple the
attachment plate 55 and the guide plate 58. This driving
device 61 is to apply driving force to the pair of moving
boards 59 for making approaching and spacing motions,
and the pair of pinching members 60 perform chucking
or release chucking of the stem portion W1 of the work-
piece W by applying the driving force.
[0067] As shown in Figs. 7, 12, and 14, a machining
load detecting sensor 63 serving as a displacement mo-
tion detecting sensor is disposed under the attachment
plate 55 at the front surface of the attachment substrate
21. The machining load detecting sensor 63 is set so as
to come into contact with the bottom surface of the at-
tachment plate 55 when external force for moving it up-
ward is not applied. When the machining load detecting
sensor 63 is in contact with the attachment plate 55, an
ON signal is output from the machining load detecting
sensor 63, and when the contact relationship of the ma-
chining load detecting sensor 63 with the attachment
plate 55 is released, an OFF signal is output from the
machining load detecting sensor 63.
[0068] As shown in Fig. 14, a control unit U is provided

on the deburring device 18 in order to control the respec-
tive first stopper driving devices 67 and 70 of the first and
second stopper devices 65 and 66, the driving device 61
of the chuck device 52, and the driving cylinder device
40 of the deburring unit 33. Therefore, ON (when the first
stopper 68 is changed to an advanced state) and OFF
(when the first stopper 68 is changed to an exit state)
signals from a first stopper mode change detecting sen-
sor 72, ON (a state of the workpiece W being at the sec-
ond stopper 71 position (standby position)) and OFF
[0069] (a state of the workpiece W not being at the
second stopper 71 position (stand by position)) signals
from a standby workpiece checking sensor 73, ON (a
state of the workpiece W being at the first stopper 68
position (machining position)) and OFF (a state of the
workpiece W not being at the first stopper 68 position
(machining position)) signals from a machining work-
piece checking sensor 74, ON (a chucking completion
state of the stem portion W1 of the workpiece W) and
OFF (a chucking uncompleted state of the stem portion
W1 of the workpiece W) signals from a chuck completion
checking sensor 75, ON (a loading state less than or
equal to predetermined load) and OFF (a loading state
over the predetermined load) signals from the machining
load detecting sensor 63, ON (a state in which the de-
burring tool 35 is positioned at the standby position) and
OFF (a state in which the deburring tool 35 is not posi-
tioned at the standby position) signals from a deburring
tool standby position detecting sensor 76, and ON (a
state in which chuck-release of the stem portion W1 of
the workpiece W is completed) and OFF (a state in which
chuck-release of the stem portion W1 of the workpiece
W is uncompleted) signals from a chuck-release com-
pletion checking sensor 77 are respectively input to the
control unit U.
[0070] The control by the control unit U in this deburring
device 18 is generally performed as follows.
[0071] The workpieces W finished with a cutting proc-
ess in the cutting device 2 are carried to the grinding
process by use of the pair of guide rails 17. However,
along the way, those are stopped to be carried by the
second stopper device 66. Only one of the workpieces
W stopped to be carried by the second stopper device
66 is carried toward the first stopper device 65 by a
switching operation of the second stopper device 66, and
the workpiece as a machining workpiece to be machined
is stopped to be carried by the first stopper device. When
the machining workpiece is stopped to be carried by the
first stopper device 65, as shown in Fig. 13, the pair of
pinching members 60 of the chuck device 52 pinch the
stem portion W1 of the workpiece W, and the other end
of the stem portion W1 of the workpiece W pinched by
the pair of pinching members 60 enters into the recess
42 of the deburring tool 35 due to the deburring tool 35
moving up. Thereby, gradually eliminating the burr 16 on
the other end face rim portion of the stem portion W1 of
the workpiece W by the blade portion 46a of the blade
tool 46 according to the deburring tool 35 moving up.
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[0072] Therefore, it is possible to eliminate the burr 16
on the stemportion W1 of the workpiece W in the deburr-
ing process provided by effectively utilizing the carrying
space between the grinding process and the cutting proc-
ess, and it is possible to prevent abnormal wear from
being generated in a rubbing stone in the grinding proc-
ess by eliminating the burr 16 on the stem portion W1 of
the workpiece W in that deburring process. In addition,
in this case, because the inner circumferential surface
42a of the recess in the deburring tool 35 is formed so
that the inner diameter of the recess 42 partitioned by
the inner circumferential surface 42a of the recess is re-
duced as it goes from the recess 42 opening side toward
the recess internal side, and the blade portion 46a of the
blade tool 46 is provided on the inner circumferential sur-
face 42a of the recess, the blade portion 46a of the blade
tool 46 gradually eliminates the burr 16 so as to change
its touching areas with the burr 16 according to the de-
burring tool 35 moving up. Therefore, the blade portion
46a of the blade tool 46 does not eliminate the burr 16
with only a specific area, which makes it possible to sup-
press shortening of the life of the blade tool 46.
[0073] When deburring with respect to the stem portion
W1 of a workpiece is performed by a given amount (given
load), the deburring tool 35 starts moving down (a mode
for stopping deburring machining), and in wait for the
deburring tool 35 arriving at the standby position, the pair
of pinching members 60 release the pinching of the stem
portion W1 of the workpiece, and the workpiece W is
carried out to the grinding process. When the workpiece
W is carried out, the first stopper 68 of the first stopper
device 65 comes into an entered (advancing) state in
order to accept the following workpiece W at the machin-
ing position.
[0074] The control contents of the control unit U will be
described in detail along with the action of the deburring
device 18 on the basis of a time chart shown in Fig. 15
and a flowchart shown in Fig. 16. In addition, S indicates
a step.
[0075] First, in S1, initialization is performed. As this
initialization, the first stopper 68 is brought into an ad-
vanced state. After the initialization in S1 is finished, in
S2, it is judged whether or not there are workpieces W
finished with the processing in the cutting device 2 (stand-
by workpieces W) at the standby position (the second
stopper 71 position). This is because it is impossible to
advance deburring machining in a state in which there
are no workpieces W standby. Therefore, the process is
returned when it is NO in S2. On the other hand, when
it is YES in S2, in S3, it is judged whether or not the first
stopper 68 is in an advanced state. This is because de-
burring machining may be ready only after satisfying that
there are workpieces W at the standby position and the
first stopper 68 is in an advanced state. Therefore, in the
same way as the case where it is NO in S2, the process
is returned when it is NO in S3. On the other hand, when
it is YES in S3, in S4, the second stopper 71 (the pair of
stopper claws 71a and 71b) is switched, and only one

workpiece W is carried toward the machining position
(the first stopper 68 position) by the pair of guide rails 17.
[0076] When the second stopper 71 in S4 is switched,
in S5, it is judged whether or not there are workpieces
W to be machined (machining workpieces W) at the ma-
chining position (the first stopper 68 position). When it is
NO in S5, the judgment in S5 is repeated. On the other
hand, when it is YES in S5, in S6, the pair of pinching
members 60 of the chuck device 52 start chucking (pinch-
ing) the stem portion W1 of the workpiece W. Then, in
the following S7, in wait for the completion of pinching
the stem portion W1 of the workpiece W by the pair of
pinching members 60, the first stopper 68 is moved back-
ward (exits from the pair of guide rails 17) (S8). According
to the first stopper 68 moving backward, in S9, the de-
burring unit 33 starts moving up, and in the following S10,
it is judged whether or not the machining load sensor is
turned OFF, and when it is NO in S10, the process is
returned to the aforementioned S9. Thereby, according
to the deburring tool 35 moving up, the cut end (the other
end) of the stemportion W1 of the workpiece W is inserted
into the deburring tool 35, and the burr 16 on the cut end
face rim portion of the stem portion W1 of the workpiece
W is gradually eliminated by the blade portion 46a of the
blade tool 46 in the deburring tool 35 according to the
deburring tool 35 moving up. Thereafter, when it is judged
as YES in S10, deburring of a given amount is performed,
and the deburring unit 33 is moved down in the following
S11. In wait for that the deburring unit 33 comes back to
the standby position (S12), chuck-release of the stem
portion W1 of the workpiece W by the pair of pinching
members 60 of the chuck device 52 is started, and the
workpiece W finished with the deburring machining is
carried out to the grinding process. When the chuck-re-
lease of the stem portion W1 of the workpiece is com-
pleted (S14), the first stopper 68 is brought into an ad-
vanced state (S15), and thereafter, the process is re-
turned to repeat the processings until now.
[0077] The workpiece W carried out from the deburring
device 18 is carried to the grinding process by the pair
of guide rails 1. This grinding process has a role of grind-
ing (rough-grinding) the stem portion W1 of the workpiece
W. Therefore, in the grinding process, as shown in Fig.
17, a centerless grinding device (infeed grinding device
80) is provided as a grinding device, and the centerless
grinding device 80 is, as is well known, equipped with an
adjustment rubbing stone 81, a grinding rubbing stone
82 which performs surface grinding while rotating the
workpiece W so as to pinch the workpiece W (stem por-
tion W1) with the adjustment rubbing stone 81, and a
blade 83 which is disposed between the adjustment rub-
bing stone 81 and the grinding rubbing stone 82, to sup-
port the workpiece W (stem portion W1). Thereby, as
shown by an arrow in Fig. 17, the workpiece W is put
between the grinding rubbing stone 82 and the adjust-
ment rubbing stone 81 from above, and the workpiece
W is rotated by the grinding rubbing stone 82 and the
adjustment rubbing stone 81, thereby grinding the stem
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portion W1 of the workpiece W. In this case, because the
burr 16 on the cut end face rim portion of the stem portion
W1 of the workpiece is already eliminated in the deburring
process, and the workpiece W with no burr 16 on the
stem portion W1 of the workpiece is carried to this grind-
ing process (the centerless grinding device 80), abnormal
wear is not generated in the adjustment rubbing stone
81 and the grinding rubbing stone 82 inanycase. The
workpiece W finished with this grinding process is carried
to the following process.
[0078] The embodiment has been described above.
However, the following modes are incorporated in the
present invention.

I. The pair of carrier members are composed of a
conveyor using a pair of rope members.
II. In spite of that the blade tool 42 is provided on the
deburring tool 35, a rubbing stone surface is formed
on the inner circumferential surface 42a of the recess
in the deburring tool 35.

Explanation of Symbols

[0079]

1... Machining line (machining apparatus)
2... Cutting device
16... Burr
17... A pair of guide rails (a pair of carrier members,
carrier means)
18... Deburring device
21... Attachment substrate
30... First through-hole (through-hole)
31... Second through-hole (through-hole)
32... Third through-hole (through-hole)
35... Deburring tool
40... Driving cylinder device for deburring unit (driv-
ing means for deburring tool)
42... Recess in deburring tool
46... Blade tool
46a... Blade portion (deburring machining section)
52... Chuck device
60... A pair of pinching members
61... Driving device for chuck device
63... Machining load sensor (displacement motion
detecting sensor)
65... First stopper device
66... Second stopper device
67... First stopper driving device
68... First stopper
70... Second stopper driving device
71... Second stopper
72... First stopper mode change detecting sensor
(first stopper mode change detecting means)
74...Machining work piece checking sensor (machin-
ing object detecting means)
75... Chuck completion checking sensor (pinching
state detecting means)

77... Chuck-release completion checking sensor
(pinching state detecting means)
80... Centerless grinding device (grinding device)
U... Control unit (control means)
W... Workpiece (machining object)
W1... Stem portion
W2... Head portion (expanded diameter portion)

Claims

1. A machining apparatus, on condition that a machin-
ing obj ect has a stem portion and an expanded di-
ameter portion which is integrated with one end side
of the stem portion, so as to expand its diameter
larger than the stem portion, comprising:

a cutting device that cuts the stem portion of the
machining object;
a grinding device that grinds the stem portion of
the machining object; and
a pair of carrier members which are disposed
so as to extend with a space between the cutting
device and the grinding device, the pair of carrier
members carry the machining object from the
cutting device to the grinding device,
and in which, when the pair of carrier members
carry the machining obj ect, the expanded diam-
eter portion of the machining object is made to
stride over the pair of carrier members, and the
stem portion of the machining object is suspend-
ed downward from between the pair of carrier
members, the apparatus wherein
a pair of pinching members which pinch the stem
portion of the machining object when the ma-
chining object is carried to a predetermined ma-
chining position on the pair of carrier members,
and a deburring tool which is disposed lower
than the pair of pinching members, to perform
deburring with respect to the stem portion of the
machining object pinched by the pair of pinching
members are disposed under the pair of carrier
members,
the deburring tool has a recess for insertion of
the stem portion of the machining object pinched
by the pair of pinching members so that an open-
ing of the recess faces the other end face of the
stem portion of the machining object, and is ca-
pable of a displacement motion in an axis ex-
tension direction of the recess while rotating
around an axis of the recess,
an inner circumferential surface of the recess in
the deburring tool is formed so as to reduce its
diameter as an inner diameter of the recess par-
titioned by the inner circumferential surface of
the recess goes from an opening side of the re-
cess toward an internal side of the recess, and
a deburring machining section for performing
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deburring is provided on the inner circumferen-
tial surface of the recess.

2. The machining apparatus according to Claim 1,
wherein
the pair of pinching members are provided so as to
be capable of a displacement motion in a displace-
ment motion direction of the deburring tool, and
biasing means is associated with the pair of pinching
members so as to increase repulsion force as the
pair of pinching members approach the pair of carrier
members.

3. The machining apparatus according to Claim 2 fur-
ther comprising:

displacement motion detecting means for de-
tecting a displacement motion of the pair of
pinching members; and
control means for controlling the deburring tool
to stop deburring machining with respect to the
stem portion of the machining object pinched by
the pair of pinching members when it is detected
that the pair of pinching members make a dis-
placement motion from a reference position at
which external force for making a displacement
motion is not applied, to a predetermined dis-
placement motion position based on information
from the displacement motion detecting means.

4. The machining apparatus according to Claim 1 fur-
ther comprising:

a first stopper which is capable of selecting a
movement restriction mode of restricting the ma-
chining object at a predetermined machining po-
sition on the pair of carrier members from mov-
ing from the predetermined machining position
to a carrying downstream side, and a movement
allowable mode of releasing the movement re-
striction mode to allow the machining object to
move, and which switches to the movement al-
lowable mode when the pair of pinching mem-
bers pinch (hold) the stem portion of the machin-
ing object at the predetermined machining po-
sition, and switches to the movement restriction
mode when the pair of pinching members re-
lease pinching (holding) of the stem portion of
the machining object at the predetermined ma-
chining position, and
a second stopper which restricts a movement of
the machining object at a predetermined stand-
by position on a carrying upstream side from the
predetermined machining position on the pair of
carrier members, and on the other hand, when
the first stopper selects the movement restric-
tion mode, releases only the movement restric-
tion on a front machining object among machin-

ing objects on the carrying upstream side from
the predetermined standby position, to move the
front machining object toward the first stopper.

5. The machining apparatus according to Claim 4,
wherein
the pair of carrier members are set as a pair of guide
rails so that its height position becomes higher as it
goes toward the carrying upstream side, and a ma-
chining object carried by the pair of carrier members
slides on the pair of carrier members under its own
weight.

6. The machining apparatus according to Claim 5,
wherein
the first stopper is set so as to enter a moving region
of the stemportion of the machining obj ect when the
first stopper selects the movement restriction mode,
and exit from the moving region of the stem portion
of the machining object when the first stopper selects
the movement allowable mode.

7. The machining apparatus according to Claim 6,
wherein
an attachment substrate having a through-hole is
provided so as to be capable of adjusting a tilting
motion in a standing state,
the attachment substrate is disposed so that the pair
of carrier members and a machining object carried
by the pair of carrier members pass through the
through-hole between the cutting device and the
grinding device,
the deburring tool is attached to the attachment sub-
strate via deburring tool driving means for causing
the deburring tool to make a displacement motion,
the pair of pinching members are provided on the
attachment substrate on the upper side of the de-
burring tool, and
the attachment substrate is tilted so that the opening
of the recess in the deburring tool faces the other
end face of the stem portion of the machining object
restricted from moving by the first stopper by adjust-
ing a tilting motion.

8. The machining apparatus according to Claim 7,
wherein
the pair of pinching members are attached to the
attachment substrate so as to be capable of a dis-
placement motion in an axis extension direction of
the deburring tool, and
the biasing means is interposed between the pair of
pinching members and the attachment substrate so
as to increase repulsion force as the pair of pinching
members approach the pair of carrier members.

9. The machining apparatus according to Claim 4 fur-
ther comprising:
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pinching state detecting means for detecting a
pinching state of the pair of pinching members
with respect to the stem portion of the machining
object at the predetermined machining position;
first stopper mode change detecting means for
detecting a mode change of the first stopper; and
control means for switching the first stopper to
the movement restriction mode when it is judged
that pinching with respect to the stem portion of
the machining object at the predetermined ma-
chining position is released to carry out the ma-
chining object based on information from the
pinching state detecting means, and for control-
ling the second stopper to release the movement
restriction on the front machining object among
machining objects on the carrying upstream side
from the predetermined standby position when
it is judged that the mode of the first stopper is
changed to the movement restriction mode
based on information from the first stopper mode
change detecting means.

10. The machining apparatus according to Claim 9 fur-
ther comprising machining object detecting means
for detecting whether or not there is a machining ob-
ject at the predetermined machining position, where-
in
the control means controls the pair of pinching mem-
bers so that the pair of pinching members pinch the
stem portion of the machining obj ect at the prede-
termined machining position when it is judged that
there is a machining object at the predetermined ma-
chining position based on information from the ma-
chining object detecting means, and
the control means moves the deburring tool toward
the end face of the stem portion of the machining
object when it is judged that the pair of pinching mem-
bers pinch the stemportion of the machining object
at the predetermined machining position based on
information from the pinching state detecting means.

11. The machining apparatus according to Claim 1,
wherein
a blade portion of a blade tool is disposed, as the
deburring machining section, on the inner circumfer-
ential surface of the recess in the deburring tool so
as to extend in a depth direction of the recess along
the inner circumferential surface of the recess.

12. The machining apparatus according to Claim 11,
wherein
a notch is formed in the deburring tool so as to extend
in the axis extension direction of the recess in the
deburring tool, and
the cutting tool is attached to a notched end face of
the notch so as to be detachable.

13. A deburring device which is used in a machining ap-

paratus, on condition that a machining object has a
stem portion and an expanded diameter portion
which is integrated with one end side of the stem
portion, so as to expand its diameter larger than the
stem portion, comprising:

a cutting device that cuts the stemportion of the
machining object;
a grinding device that grinds the stem portion of
the machining object; and
a pair of carrier members which are disposed
so as to extend with a space between the cutting
device and the grinding device, the pair of carrier
members carry the machining object from the
cutting device to the grinding device,
and in which, when the pair of carrier members
carry the machining obj ect, the expanded diam-
eter portion of the machining object is made to
stride over the pair of carrier members, and the
stem portion of the machining object is suspend-
ed downward from between the pair of carrier
members, the deburring device wherein
a pair of pinching members which pinch the stem
portion of the machining object when the ma-
chining object is carried to a predetermined ma-
chining position on the pair of carrier members,
and a deburring tool which is disposed lower
than the pair of pinching members, to perform
deburring with respect to the stem portion of the
machining object pinched by the pair of pinching
members are disposed under the pair of carrier
members,
the deburring tool has a recess for insertion of
the stem portion of the machining object pinched
by the pair of pinching members so that an open-
ing of the recess faces the other end face of the
stem portion of the machining object, and is ca-
pable of a displacement motion in an axis ex-
tension direction of the recess while rotating
around an axis of the recess,
an inner circumferential surface of the recess in
the deburring tool is formed so as to reduce its
diameter as an inner diameter of the recess par-
titioned by the inner circumferential surface of
the recess goes from an opening side of the re-
cess toward an internal side of the recess, and
a deburring machining section for performing
deburring is provided on the inner circumferen-
tial surface of the recess.
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