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(54) OPERATING DEVICE AND ROTATING DEVICE

(57) The present invention provides a tool holder and
the like which excel in operating efficiency and allow a
driver to be separated reliably from a camshaft during
rotation of a spindle. In an operating device 20 provided
with an insertion recess 34 which allows insertion of a
driver operating tool 35 and operated such that a driver
25 movable in an axial direction of the driver in a
through-hole 27 is pushed in from a reference position A
to an operating position B, the driver operating tool being
mounted from outside, the operating device 20 includes
a retention device 38 or 40 adapted to prevent the oper-
ating tool 35 from falling out of the insertion recess 34
when the driver 25 is placed between the reference po-
sition A and the operating position B.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a rotating de-
vice and the like adapted to rotate a spindle, and more
particularly, to an operating device used to attach and
detach a tool unit mounted on the spindle of the rotating
device.

Description of the Related Art

[0002] A machine tool such as a combined lathe is
equipped with a tool holder which allows a tool unit
mounted on a tip side of the spindle to be detachably
attached to the tool holder (see Japanese Patent Laid-
Open No. 6-238539 and Japanese Utility Model Regis-
tration No. 3193709).
[0003] This type of conventional tool holder 100 is
equipped with an operating unit 110 rotated with respect
to a spindle 101, for example, as shown in FIG. 8. In the
operating unit 110, a driver 115 connected to a camshaft
111 is placed in a through-hole 116 at a reference position
A separated from the camshaft 111 by being biased up-
ward by a spring 118. To rotate the camshaft 111, an
operating tool (not illustrated) for rotation is attached ex-
ternally to the driver 115 by an operator, the driver 115
is pushed against an elastic force of the spring 118 into
an operating position where the driver 115 is connected
to the camshaft 111, and the driver 115 is rotated. Then,
a rotational impetus produced by the rotation is converted
into a rectilinear motion by a draw bar 119 and the cam-
shaft 111 to provide a clamping/unclamping operation
performed in attaching/detaching the tool unit 112.
[0004] Now, in the conventional tool holder described
above, since the operating unit is rotated with respect to
the spindle, it is most important for safety that the driver
is separated from the camshaft during rotation of the spin-
dle.
[0005] Thus, in the conventional tool holder, the driver
is biased upward by a spring, and when the operating
tool operated by the operator is pulled out, the driver is
always held by being separated from the camshaft.
[0006] However, in performing clamping/unclamping
operation, existence of the spring makes it necessary for
the operator to perform a rotating operation by pressing
the driver against a reaction force of the spring, which
contributes to poor operability.
[0007] Also, if the driver fits improperly in the camshaft
because of being pushed insufficiently, fitting portions of
the driver and camshaft might get deformed, impeding
subsequent use.
[0008] Also, generally a spring has a strong reaction
force, often making it difficult for the operator to push in
the driver with one hand, but if the reaction force of the
spring is reduced, a force tending to return the driver to

the reference position is reduced, which might make it
impossible to separate the driver reliably from the cam-
shaft. Also, if the reaction force of the spring is reduced,
it is impossible to strengthen the waterproof sealing func-
tion which will lower the slidability.

SUMMARY OF THE INVENTION

[0009] Thus, the present invention has been made in
view of the above problems and has an object to provide
an operating device and the like which excel in operating
efficiency and allow a driver to be separated reliably from
a camshaft during rotation of a spindle.
[0010] To solve problems in operations, according to
a first aspect of the present invention, there is provided
an operating device (20) provided with an insertion re-
cess (34) which allows insertion of a driver operating tool
(35) and operated such that a driver movable in an axial
direction of the driver in a through-hole (27) is pushed in
from a reference position (A) to an operating position (B),
the driver operating tool being mounted from outside, the
operating device comprising a retention device (38 or 41)
adapted to prevent the operating tool from falling out of
the insertion recess when the driver is placed between
the reference position and the operating position.
[0011] Also, according to a second aspect, there is pro-
vided an operating device (20) in which a driver operating
tool (35) is mounted from outside, and a driver (25) mov-
able in an axial direction of the driver in a through-hole
(27) and rotatable around an axis of the through-hole
along with a rotating operation of the operating tool is
rotated with respect to a spindle (16) by being pushed in
from a reference position (A) to an operating position (B),
the operating device comprising a movement restriction
device (42) adapted to restrict movement of the driver by
moving between a fixing position where the movement
of the driver is blocked at the reference position by the
rotating operation of the operating tool and an unfixing
position where the restriction on the movement of the
driver is removed.
[0012] Also, according to a third aspect, in the operat-
ing device according to the second aspect, the movement
restriction device includes a stopper (40) movable in a
radial direction of the through-hole; and part of the stop-
per protrudes outward of the driver at the fixing position
and moves inward of the driver at the unfixing position.
[0013] Also, according to a fourth aspect, in the oper-
ating device according to the second or third aspect, at
the unfixing position, part of the stopper is engaged with
the operating tool (35) adapted to rotate the driver and
causes the driver to be coupled to the operating tool.
[0014] Also, according to a fifth aspect, there is provid-
ed a rotating device comprising the operating device ac-
cording any one of the first to fourth aspects.
[0015] The present invention allows the tool unit to be
attached and detached by a simpler operation. Also, the
driver can be separated reliably from the camshaft during
rotation of the spindle. Besides, a waterproof effect of
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the tool holder on the operating unit can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic diagram showing a configura-
tion example of a tool holder;
FIGS. 2A is a schematic diagram for illustrating an
installation condition and operation example of a
driver at a reference position, and is a plan view;
FIGS. 2B is a schematic diagram for illustrating an
installation condition and operation example of a
driver at a reference position, and is a front view;
FIGS. 3A is a schematic diagram for illustrating an
installation condition and operation example of the
driver at an operating position, and is a plan view;
FIGS. 3B is a schematic diagram for illustrating an
installation condition and operation example of the
driver at an operating position, and is a front view;
FIG. 4 is a schematic diagram for illustrating a con-
figuration of a movement restriction mechanism;
FIG. 5 is a schematic diagram for illustrating a cylin-
drical body mounted on an operating tool;
FIGS. 6A is a schematic diagram for illustrating other
embodiments, and is a first embodiment;
FIGS. 6B is a schematic diagram for illustrating other
embodiments, and is a second embodiment;
FIGS. 6C is a schematic diagram for illustrating other
embodiments, and is a third embodiment;
FIGS. 6D is a schematic diagram for illustrating other
embodiments, and is a fourth embodiments;
FIG. 7 is a schematic diagram for illustrating another
configuration example of the rotating device; and
FIG. 8 is a schematic diagram for illustrating a con-
figuration example of a conventional tool holder.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] Embodiments of the present invention will be
described below with reference to accompanying draw-
ings. Note that in the following description of a tool holder
10, it is assumed for convenience sake that a left-right
direction in FIG. 1 corresponds to a forward/backward
direction of the tool holder 10 while an up/down direction
corresponds to an up/down direction of the tool holder
10. Also, in the following description, an act of mounting
a tool unit 2 on the tool holder 10 is referred to as "clamp-
ing" and an act of removing the tool unit 2 from the tool
holder 10 is referred to as "unclamping".
[0018] The tool holder 10 according to the present em-
bodiment is mounted, for example, on a machine tool
such as a combined lathe although not illustrated, and
functions as a mounting used to attach and detach the
tool unit 2. The tool unit 2 is mounted on the tool holder
10 by being selected from plural types of tool unit 2 func-
tioning as a cutting tool, where the tool unit 2 is selected

according to a workpiece to be cut. Note that machine
tools are conventionally well-known, and thus detailed
description thereof will be omitted.
[0019] As shown in FIG. 1, the tool holder 10 includes
a main body 11 provided with a bore 13 penetrating the
main body 11 along an axis line X, and a spindle 16 is
installed rotatably in the bore 13 via a bearing 15. The
tool unit 2 is clamped via a draw bar 18 in a forward part
of the bore 13 and rotationally driven by a driving force
of a rotational drive unit (not illustrated) transmitted to
the tool unit 2 via the spindle 16.
[0020] The main body 11 is equipped with an operating
unit 20 (operating device according to the present inven-
tion) used to clamp and unclamp the tool unit 2. The op-
erating unit 20 includes a camshaft 21 and a driver 25,
where the camshaft 21 is placed inside the spindle 16
and rotated with respect to the spindle 16 and the driver
25 is used to rotate the camshaft 21, the spindle 16 in-
tersecting a through-hole 27 formed extending inward
from an outer circumferential surface of the main body
11. Also, the draw bar 18 is mounted on the camshaft 21
by penetrating a cam provided on the camshaft 21. This
makes it possible to convert a rotary motion of the cam-
shaft 21 into a rectilinear motion of the draw bar 18.
[0021] As shown in FIGS. 2 and 3, the driver 25 is
placed in the through-hole 27 formed extending from an
outer circumferential surface of the main body 11 toward
one end of the camshaft 21, in such a way as to be able
to reciprocate along the through-hole 27 between the ref-
erence position A (FIG. 2) where the driver 25 is sepa-
rated from the camshaft 21 and an operating position B
(FIG. 3) where the driver 25 is connected to the camshaft
21 to rotate the camshaft 21.
[0022] As shown in FIG. 4, the driver 25 includes a
driver body 31 provided with an outside diameter approx-
imately equal to an inside diameter of the through-hole
27 and configured to be circular in planar view, and a
shaft 32 extending in an axial direction of the through-
hole 27. The driver 25 is slidable in the through-hole 27
by being held against an inner wall surface of the through-
hole 27 by an outer wall surface of the driver body 31.
[0023] As shown in FIG. 1, a top face of the driver body
31 protrudes above the main body 11, and a cover 11a
is mounted on the top face of the main body 11, covering
an outer circumferential edge of the driver body 31 to
prevent the driver 25 from protruding above the reference
position A.
[0024] Two grooves 31a and 31b are formed around
an outer wall surface of the driver body 31, each being
placed in a vertical direction, and O-rings 33 and 37 are
placed in the respective grooves 31a and 31b. The O-
ring 33 keeps the driver body 31 in close contact with the
through-hole 27 while allowing the driver body 31 to slide
up and down in the through-hole 27. Note that the O-ring
37 has a function to prevent infiltration of water and the
like into the main body 11.
[0025] Also, a recess 34 (insertion recess according
to the present invention) is formed in the top face of the
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driver body 31, extending in the axial direction of the
through-hole 27. The recess 34 is shaped to coincide
with a nose shape of the operating tool 35 externally con-
nected to the driver body 31 by the operator and is con-
figured to be able to fit over the operating tool 35.
[0026] As shown in FIG. 2, the operating tool 35 is, for
example, a rod-shaped member provided at a tip with a
fitting portion 36 fittable in the recess 34 in the driver body
31. The fitting portion 36, for example, has a hexagonal
shape. The driver 25 can be operated by fitting the fitting
portion 36 in the recess 34 of the driver body 31 and
thereby coupling the operating tool 35 to the driver 25.
[0027] Also, a fitting portion 32a fittable in a top face
of the camshaft 21 is formed at a lower tip of the shaft
32 of the driver 25. On the other hand, a recess 21a is
formed in the top face of the camshaft 21, extending in
the axial direction of the through-hole 27. The recess
21a, which coincides in shape with the fitting portion 32a
formed on a lower end side of the shaft 32, can be fitted
over the fitting portion 32a formed in the shaft 32 of the
driver 25. Note that the fitting portion 32a has, for exam-
ple, a hexagonal shape, but the shape of the fitting portion
32a is not limited in particular.
[0028] Then, as shown in FIGS. 1 to 3, the fitting portion
36 of the operating tool 35 is fitted in the recess 34 of the
driver body 31, the driver 25 is pushed in the axial direc-
tion of the through-hole 27 from the reference position A
to the operating position B using the operating tool 35,
the fitting portion 32a on the shaft 32 of the driver 25 is
fitted in the recess 21a of the camshaft 21, the driver 25
is rotated around the axis of the through-hole 27 through
rotating operation of the operating tool 35, the camshaft
21 is rotated around an axis orthogonal to the axis line
X, and the draw bar 18 is moved (reciprocated) along the
axis line X, thereby clamping/unclamping the tool unit 2.
[0029] Also, the driver body 31 is equipped with a
movement restriction mechanism adapted to restrict
movement of the driver 25. The movement restriction
mechanism restricts the movement of the driver 25 at the
reference position A and permits movement of the driver
25 when the driver body 31 is rotated.
[0030] The movement restriction mechanism includes
stoppers 40 and expanded portions 45, where the stop-
pers 40 are movable in a radial direction of the through-
hole 27 in the main body 11 by being inserted into stopper
insertion holes 39 formed by penetrating horizontally
from the outer wall surface of the driver body 31 toward
the recess 34, the expanded portions 45 are formed on
the inner wall surface of the through-hole 27 by expand-
ing the inside diameter of the through-hole 27 and pro-
truding in the radial direction, and the movement of the
driver 25 is blocked when part of the stoppers 40 are
engaged with the expanded portions 45 (see FIG. 2B).
[0031] As shown in FIG. 4, the stoppers 40 are, for
example, flat-plate substantially L-shaped members
each made up of a horizontal portion 41 extending in a
horizontal direction and a vertical portion 42 extending
vertically downward from one outer end of the horizontal

portion 41. The horizontal portions 41 are inserted into
the stopper insertion holes 39, and as shown in FIGS. 1
to 3, the vertical portions 42 are placed on an outer side
of the O-ring 33 placed in the upper groove 31a formed
in the outer wall surface of the driver body 31.
[0032] Note that although in the present embodiment,
the O-ring 33 is placed below the horizontal portions 41
of the stoppers 40, the vertical portions 42 may be formed
extending vertically upward from the horizontal portions
41 to place the O-ring 33 above the horizontal portions 41.
[0033] The horizontal portions 41 are approximately
equal in length to the stopper insertion holes 39, and are
set to such a length that the horizontal portions 41 will
not be exposed to the recess 34 in the driver body 31
when the stoppers 40 are placed on the outer side of the
O-ring 33 and that tips will protrude into the recess 34
when the O-ring 33 is deformed, causing the stoppers
40 to move inward.
[0034] On the other hand, as shown in FIG. 2A, the
expanded portions 45 formed in the through-hole 27 in
the main body 11 are formed by protruding circumferen-
tial portions of the through-hole 27 outward for a larger
width, where the circumferential portions serve as space
regions configured to accept part of the vertical portions
42 of the stoppers 40. An inner wall surface running from
a center of the expanded portions 45 toward opposite
ends is formed into a curved shape such that a distance
from a center of the through-hole 27 will decrease grad-
ually. Preferably, a bottom 45c of each expanded portion
45 is formed into a planar shape to make the vertical
portions 42 less liable to move.
[0035] Although the inner wall surface running from the
center of each of the expanded portions 45 toward the
opposite ends is formed into a curved shape, this is to
guide the stoppers 40 smoothly inward, and the inner
wall surface may be formed into a flat or other shape.
[0036] Then, as shown in FIG. 3, through horizontal
rotating operation of the driver 25, the vertical portions
42 of the stoppers 40 move inward by squeezing the O-
ring 33 along the inner wall surface from the center of
the expanded portions 45 toward end portions.
[0037] Therefore, when rotated around the axis of the
through-hole 27, the driver 25 is blocked from moving in
the through-hole 27 while the vertical portions 42 of the
stoppers 40 functioning as the fixing position at which
the driver 25 is fixed by the stoppers 40 is located in the
expanded portions 45. When the stoppers 40 move in-
ward and while the vertical portions 42 of the stoppers
40 functioning as the unfixing position at which the driver
25 is unfixed is located beyond lateral ends of the ex-
panded portions 45 (outside the expanded portions 45),
the vertical portions 42 of the stoppers 40 fit inside the
through-hole 27, and thus the driver 25 is permitted to
move inside the through-hole 27.
[0038] Also, the tool holder 10 according to the present
embodiment is provided with a retention mechanism
adapted to prevent the operating tool 35 from coming out
of the recess 34 formed in the top face of the driver body
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31 while the driver 25 is permitted to move.
[0039] As shown in FIG. 2, the retention mechanism
includes a groove portion 38 formed such that an outer
circumferential surface of the operating tool 35 will be
partially reduced in size inward, and the horizontal por-
tions 41 of the stoppers 40 inserted in the groove portion
38. As shown in FIG. 3A, the groove portion 38 is formed
at such a position as to face the through-hole 27 in the
main body 11 when the operating tool 35 at the reference
position A is coupled to the recess 34 in the driver body
31.
[0040] As shown in FIG. 2B, when the O-ring 33 is not
squeezed by the vertical portions 42, inside ends of the
horizontal portions 41 of the stoppers 40 are placed in
the stopper insertion holes 39 to such an extent as not
to be exposed to the recess 34 in the driver body 31.
When the vertical portions 42 fit inside the through-hole
27 in the main body 11 by squeezing the O-ring 33, as
shown in FIG. 3B, the inside ends of the horizontal por-
tions 41 get exposed to (protrude into) the recess 34 in
the driver body 31 and get engaged with the groove por-
tion 38 formed in the operating tool 35.
[0041] Therefore, as shown in FIG. 2, when the driver
25 is at the reference position A, the operating tool 35 is
pluggable/unpluggable, but when the driver 25 can be
moved (when the driver 25 is placed between the refer-
ence position A and operating position B), as shown in
FIG. 3, tips of the horizontal portions 41 of the stoppers
40 are inserted into the groove portion 38 formed in the
operating tool 35, coupling the operating tool 35 to the
driver 25, and consequently the operating tool 35 cannot
be removed from the recess 34 in the driver body 31.
Thus, in pulling up the driver 25 from the operating posi-
tion B to the reference position A, it is possible to prevent
the operating tool 35 from coming out of the recess 34
and reciprocate the driver 25 reliably between the refer-
ence position A and operating position B.
[0042] In the tool holder 10 according to the present
embodiment, the expanded portions 45 are placed sym-
metrically with respect to the center of the through-hole
27 in the main body 11 in planar view, the stopper inser-
tion holes 39 in the driver body 31 are also placed sym-
metrically with respect to a center of the driver body 31
in planar view, and the stoppers 40 are also placed ac-
cording to the number of stopper insertion holes 39.
[0043] Although two expanded portions 45 are provid-
ed in the tool holder 10 according to the present embod-
iment in this way, for example, four expanded portions
45 may be provided at 90-degree intervals around the
axis of the through-hole 27 in the main body 11 with stop-
per insertion holes 39 and stoppers 40 provided in a sim-
ilar manner. In this way, placement locations and the
number of the expanded portions 45 are not limited to
those according to the embodiment, but preferably the
expanded portions 45 are provided at equal intervals
around the axis of the through-hole 27 in the main body
11.
[0044] Also, as shown in FIG. 5, in the tool holder 10

according to the present embodiment, the operating tool
35 operated by the operator is equipped with an adjuster
used to adjust pushing depth of the operating tool 35.
The adjuster, which includes a two-stage cylindrical body
55 made up of a first cylindrical portion 51 and second
cylindrical portion 52 formed into a substantially flange
shape, is detachably attached to an outer circumferential
surface of the operating tool 35 with a fixing member 57
such as a fixing screw.
[0045] Preferably an inner wall surface of the cylindri-
cal body 55 coincides in shape with the outer circumfer-
ential surface of the operating tool 35, but does not nec-
essarily need to have an identical shape as long as the
cylindrical body 55 can be fastened securely with a fixing
member 57 such as a fixing screw.
[0046] Also, in mounting the cylindrical body 55 on the
operating tool 35, length from a tip of the operating tool
35 to a lower end of the first cylindrical portion 51 is ad-
justed such that the horizontal portions 41 of the stoppers
40 and the groove portion 38 formed in the operating tool
35 will be flush with each other on a horizontal plane
when the operating tool 35 is mounted on the driver body
31.
[0047] Also, when the driver 25 is pushed in, because
an end face of the first cylindrical portion 51 is pushed in
contact with the upper end face of the driver body 31, the
driver body 31 can be pushed in without any large load
being applied to the stoppers 40.
[0048] Also, the first cylindrical portion 51 is designed
to coincide in length to a distance from the reference
position A to the operating position B. Consequently,
when the driver 25 is pushed into the operating position
B, because a lower end face of the second cylindrical
portion 52 comes into contact with the cover 11a, it is
possible to visually check whether or not the driver 25
has been pushed in reliably to the operating position B.
Also, the second cylindrical portion 52 functions as a knob
for use to pull up the operating tool 35.
[0049] Note that the cylindrical body 55 may be formed
integrally with the operating tool 35, but is preferably pro-
duced as a separate body when machining errors and
machining costs of the parts are considered.
[0050] Next, an operation example of an operating unit
mounted on the tool holder according to the present em-
bodiment will be described with reference to FIGS. 2 to 4.
[0051] First, as shown in FIG. 2, the fitting portion 36
of the operating tool 35 is inserted into the recess 34 in
the driver body 31 at the reference position A.
[0052] In so doing, the operating tool 35 can be freely
plugged and unplugged. When the operating tool 35 is
pluggable/unpluggable, the movement of the driver 25 is
blocked by the stoppers 40. Specifically, part of the ver-
tical portions 42 of the stoppers 40 are placed by pro-
truding into the expanded portions 45 formed in the
through-hole 27 in the main body 11, thereby blocking
downward movement of the driver 25.
[0053] Next, as shown in FIG. 3, using the operating
tool 35, the driver 25 is rotated around the axis of the
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through-hole 27 until the vertical portions 42 of the stop-
pers 40 move out of their regions along inner walls of the
expanded portions 45.
[0054] In so doing, the vertical portions 42 of the stop-
pers 40 move inward while squeezing the O-ring 33 by
means of pressing forces from inner wall surfaces of the
expanded portions 45 and are placed inside the through-
hole 27 in the main body 11 after passing through ends
of the expanded portions 45 as shown in FIG. 3B, and
thus are permitted to move below the driver 25.
[0055] Also, when the stoppers 40 are moved inward,
tips of the horizontal portions 41 of the stoppers 40 pro-
trude into the recess 34 in the driver body 31, getting
engaged with the groove portion 38 of the operating tool
35. Consequently, the operating tool 35 is coupled to the
driver 25, disabling the operating tool 35 from being re-
moved from the recess 34 in the driver body 31. This
makes it easy to maintain a coupled state between the
operating tool 35 and driver body 31, making it possible
to easily prevent the operating tool 35 from coming out
and thereby improve operability.
[0056] Note that the driver 25 can be moved by moving
the operating tool 35 downward.
[0057] Next, using the operating tool 35, the driver 25
is pushed in to the operating position B and rotated
around the axis of the through-hole 27 and the draw bar
18 is moved in the axial direction to perform clamping/un-
clamping operation.
[0058] Also, according to the present embodiment, be-
cause the cylindrical body 55 is provided on the operating
tool 35 as shown in FIG. 5, the driver 25 can be pushed
in reliably to the operating position B by simply being
pushed in until the lower end face of the second cylindri-
cal portion 52 comes into contact with the cover 11a, and
thus operability can be improved.
[0059] After the clamping/unclamping operation, the
driver 25 is pulled up from the operating position B to the
reference position A using the operating tool 35. Note
that since the operating tool 35 is prevented from coming
out of the recess 34 by the retention mechanism when
the driver 25 is located between the reference position
A and operating position B, the operating tool 35 accord-
ing to the present embodiment can pull up the driver 25
reliably to the reference position A. Also, by being pulled
up until coming into contact with the cover 11a mounted
on the main body 11, the driver 25 is positioned accu-
rately at the reference position A.
[0060] Then, at the reference position A, the driver 25
is rotated using the operating tool 35 until the vertical
portions 42 of the stoppers 40 are placed at the expanded
portions 45. As a result of the rotating operation, the stop-
pers move outward, causing the horizontal portions 41
of the stoppers 40 to get separated from the groove por-
tion 38 of the operating tool 35. Consequently, the oper-
ating tool 35 becomes pluggable/unpluggable, and when
the operating tool 35 is removed from the recess 34 in
the driver body 31, the process is finished.
[0061] In this way, the tool holder 10 according to the

present embodiment, allows clamping/unclamping oper-
ation to be performed simply. Also, once an operation
process of the operating unit 20 is started, the operating
tool 35 remains coupled and unremovable until the op-
eration process is finished, and thus the driver 25 can
reliably be separated from the spindle 16.
[0062] Next, other embodiments of the driver 25 of the
operating unit 20 will be described with reference to FIG.
6. In each sub-figure of FIG. 6, the left half shows the
reference position A and the right half shows the operat-
ing position B.
[0063] Whereas the driver 25 according to the above
embodiment has the O-ring 33 inside the stoppers 40,
the embodiment in FIG. 6A differs in that a snap ring 60
is used instead of the O-ring 33.
[0064] The snap ring 60 is a substantially C-shaped
elastic member and when opposite ends of the snap ring
60 are engaged with each other while forcing open the
vertical portions 42 of the stoppers 40, the vertical por-
tions 42 protrude outward and are held by the expanded
portions 45, thereby blocking the movement of the driver
25. On the other hand, as the driver 25 rotates, the op-
posite ends of the snap ring 60 are elastically deformed
by being pressed inward by the inner wall surfaces of the
expanded portions 45, and consequently the stoppers
40 move inward, causing the vertical portions 42 to fit
inside the through-hole 27 in the main body 11 and there-
by permitting the driver 25 to move.
[0065] Also, an embodiment in FIG. 6B differs in that
two spherical bodies 65 are used instead of the stoppers
40.
[0066] Steel balls are used as the spherical bodies 65,
but desirably balls made of nylon, rubber, or the like hav-
ing elasticity are used. Also, since the spherical bodies
65 are used, the stopper insertion holes 39 are changed
to round holes in terms of shape and round-hole fall pre-
vention retainers (not illustrated) are formed at inside
ends of the stopper insertion holes 39 to prevent falls into
the recess 34. Also, a groove portion 38a formed in the
operating tool 35 may have a curved surface correspond-
ing to outer circumferential surfaces of the spherical bod-
ies 65.
[0067] Furthermore, in an expanded portion 45, plural
expanded portions 45a with a radius equal to or larger
than an equatorial radius of the spherical bodies 65 are
provided at equal intervals around the axis of the through-
hole 27 in the main body 11.
[0068] With the movement restriction mechanism
which is configured in this way, at the reference position
A, part of each spherical body 65 is placed protruding
outward and held by the expanded portion 45, thereby
blocking the movement of the driver 25. On the other
hand, as the driver 25 rotates, the spherical bodies 65
move inward while being deformed elastically by being
pressed inward by the inner wall surfaces of the expand-
ed portion 45, and fit inside the through-hole 27 in the
main body 11, thereby permitting the driver 25 to move.
Note that the number of spherical bodies is changed ap-
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propriately at a design stage.
[0069] Also, an embodiment in FIG. 6C differs in that
the stopper insertion holes 39 are formed into groove
portions 70 of a T-slot shape by cutting in the axial direc-
tion from the top face of the driver body 31. This makes
it possible to easily form the stopper insertion holes 39
and easily reduce production costs.
[0070] Note that the snap ring 60 shown in FIG. 6A can
be used in the embodiment of FIG. 6C instead of the O-
ring 33.
[0071] Also, the embodiment in FIG. 6D differs in that
a compression coil spring 75 is used instead of the O-
ring 33 while stepped stopper pins 76 are used instead
of the stoppers 40. Note that the stopper insertion holes
39 are changed to stepped round holes 78 in terms of
shape and designed not to protrude too much into the
recess 34. In an expanded portion 45, plural expanded
portions 45b which nearly coincide with outside shape of
the stopper pins 76 are provided at equal intervals around
the axis of the through-hole 27 in the main body 11.
[0072] With the driver 25 which is configured in this
way, by being forced open by the compression coil spring
75, the stopper pins 76 protrude outward and are held
by the expanded portions 45, thereby blocking the move-
ment of the driver 25. On the other hand, as the driver
body 31 rotates, the compression coil spring 75 is elas-
tically deformed by being pressed inward by the inner
wall surfaces of the expanded portions 45, and conse-
quently the stopper pins 76 move inward and fit inside
the through-hole 27 in the main body 11, thereby permit-
ting the driver 25 to move.
[0073] As shown in the additional embodiments de-
scribed above, the number of stopper 40 can be in-
creased and the shape of the stoppers 40 can be
changed as appropriate.
[0074] As described above, the operating unit 20 of the
tool holder 10 according to the present embodiment, pro-
vides good operability because the movement of the driv-
er 25 is blocked at the reference position A and the move-
ment of the driver 25 can be permitted simply by rotating
the driver 25. Also, while the driver 25 is permitted to
move, the operating tool 35 coupled to the driver 25 can-
not be removed. Therefore, the operating tool 35 is not
removed at the operating position B, and is removed only
at the reference position A without exception. Thus, dur-
ing rotation of the spindle 16, the driver body 31 is always
separated from the camshaft 21, ensuring safety.
[0075] Note that the present invention is not limited to
the present embodiment, and may be implemented in
various forms.
[0076] For example, the operating unit 20 according to
the present embodiment is attached not exclusively to
the tool holder 10, but can be attached to rotating devices
of various machine tools. Examples of the rotating device
include a grinding wheel rotating device 90 to which the
operating unit 20 is applicable and the operating unit 20
is mounted as an operating device for a whirl-stop for the
spindle 88 on the grinding wheel rotating device 90 as

shown in FIG. 7.
[0077] The operating unit 20 is as described above,
and thus detailed description thereof will be omitted. Also,
the operating tool 35 is mounted on the driver 25 of the
operating unit 20 from outside as described above al-
though not illustrated and the driver 25 is operated via
the operating tool 35. The operating unit 20 according to
the present embodiment differs in that the driver 25 is
not used for rotating operation, but is the same in that an
operation of moving the driver 25 from a predetermined
reference position to an operating position is performed
reliably.
[0078] The driver 25 of the operating unit 20 according
to the present embodiment is mounted in the through-
hole 27 in such a way as to be able to reciprocate between
the reference position at which the shaft 32 is separated
from a hole 88a formed in the spindle 88 and the operating
position at which the shaft 32 is inserted into the hole 88a.
[0079] Specifically, the grinding wheel rotating device
90 includes a main body 85 provided with a bore 80 pen-
etrating the main body 85 along an axis line Y, and a
spindle 88 is installed rotatably in the bore 80 via a bear-
ing 82. A grinding wheel 91 formed into an annular shape
is held at a tip of the spindle 88 by being sandwiched
between the spindle 88 and a lock nut 93.
[0080] The operating unit 20 used for whirl-stop oper-
ation of the spindle 88 is provided on the main body 85.
The operating unit 20 includes the driver 25 whose shaft
32 is inserted into the hole 88a placed inside the spindle
88 intersecting the through-hole 27 formed extending in-
ward from an outer circumferential surface of the main
body 85.
[0081] Then, via operation of an operating tool (not il-
lustrated), the driver 25 is pushed in from the reference
position to the operating position and the shaft 32 of the
driver 25 is held in the hole 88a, making it possible to
stop rotation of the spindle 88 and perform a replacement
operation of the grinding wheel 91. The grinding wheel
replacement operation is performed, for example, as fol-
lows: after the rotation of the spindle 88 is stopped by
holding the shaft 32 of the driver 25 in the hole 88a, the
grinding wheel 91 is replaced by unfastening the lock nut
93, and then the lock nut 93 is fastened. After the re-
placement operation is finished, the driver 25 is pulled
up by the operating tool. The operating tool can be re-
moved at the reference position A to which the driver 25
is pulled up.
[0082] Also, although in the present embodiment, the
retention mechanism is configured by forming the groove
portion 38 in the operating tool 35 such that the horizontal
portions 41 of the stoppers 40 will be engaged with the
groove portion 38, the present invention is not limited to
this form, and any form may be used as long as the op-
erating tool can be kept from falling out of the recess
when the driver is located between the reference position
A and operating position B.
[0083] Also, although in the present embodiment, the
inner wall surface of each of the expanded portions is
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formed into a curved shape, the shape is not limited, and
may be simply a flat inclined plane. Also, the shape of
the fitting portion is not limited to a hexagonal shape, and
may be a circular or, for example, elliptical or substantially
polygonal (triangular, quadrangular, or octagonal)
shape.
[0084] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims rather than by the forego-
ing description and all changes which come within the
meaning and range of equivalency of the claims are
therefore intended to be embraced therein.
[0085] The entire disclosure of Japanese Patent Ap-
plication No. 2016-131330 filed on July 1, 2016 including
the specification, claims, drawings and summary is in-
corporated herein by reference in its entirety.

Description of Symbols

[0086]

A Reference position
B Operating position
10 Tool holder
16 Spindle
20 Operating unit
25 Driver
27 Through-hole
35 Operating tool
40 Stopper

Claims

1. An operating device provided with an insertion re-
cess which allows insertion of a driver operating tool
and operated such that a driver movable in an axial
direction of the driver in a through-hole is pushed in
from a reference position to an operating position,
the driver operating tool being mounted from outside,
the operating device comprising
a retention device adapted to prevent the operating
tool from falling out of the insertion recess when the
driver is placed between the reference position and
the operating position.

2. An operating device in which a driver operating tool
is mounted from outside, and a driver movable in an
axial direction of the driver in a through-hole and ro-
tatable around an axis of the through-hole along with
a rotating operation of the operating tool is rotated
with respect to a spindle by being pushed in from a
reference position to an operating position, the op-
erating device comprising
a movement restriction device adapted to restrict

movement of the driver by moving between a fixing
position where the movement of the driver is blocked
at the reference position by the rotating operation of
the operating tool and an unfixing position where the
restriction on the movement of the driver is removed.

3. The operating device according to claim 2, wherein:

the movement restriction device includes a stop-
per movable in a radial direction of the through-
hole; and
part of the stopper protrudes outward of the driv-
er at the fixing position and moves inward of the
driver at the unfixing position.

4. The operating device according to claim 2 or 3,
wherein at the unfixing position, part of the stopper
is engaged with the operating tool adapted to rotate
the driver and causes the driver to be coupled to the
operating tool.

5. A rotating device comprising the operating device
according any one of claims 1 to 4.

13 14 



EP 3 263 252 A2

9



EP 3 263 252 A2

10



EP 3 263 252 A2

11



EP 3 263 252 A2

12



EP 3 263 252 A2

13



EP 3 263 252 A2

14



EP 3 263 252 A2

15



EP 3 263 252 A2

16



EP 3 263 252 A2

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 6238539 A [0002]
• JP 3193709 B [0002]

• JP 2016131330 A [0085]


	bibliography
	abstract
	description
	claims
	drawings
	cited references

