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) . ) A machine tool includes a receptacle extended from a stand,
(73)  Assignee: Kugi Tech Corp., Taichung (TW) a working spindle rotatably attached to the receptacle and
having a chuck device for grasping and releasing a tool mem-
(21)  Appl. No.: 13/895,433 ber from the working spindle, a follower slidably attached
onto the working spindle for actuating the chuck device to
(22) Filed: May 16, 2013 selectively grasp or release the tool member, a lever arm
having one end pivotally attached to the receptacle with an
Publication Classification axle, an actuator attached to the lever arm for actuating the
follower to operate the chuck device to grasp and to release
(51) Int.ClL the tool member, and a driving device includes a piston for
B23Q 3/157 (2006.01) moving the lever arm and the actuator to actuate and move the
B23Q 3/155 (2006.01) chuck device to release the tool member.
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TOOL CHANGING MECHANISM FOR
MACHINE TOOL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a machine tool, and
more particularly to a machine tool including a tool changer
or tool changing mechanism for suitably and stably and
smoothly replacing and changing tool members or elements
to a working spindle and for allowing the tool members or
elements to be stably and smoothly and effectively replaced
and changed with each other.

[0003] 2. Description of the Prior Art

[0004] Typical machine tools comprise a disc ortool carrier
or cartridge including a number of adapters or tool mounts for
removably and changeably carrying or supporting tool mem-
bers thereon, and for selectively or changeably supplying or
feeding or fitting the selected tool members to the working
spindle of the typical machine tool for changing the tool
members from one to the other.

[0005] Forexample, U.S. Pat. No. 4,776,081 to Okunishi et
al., U.S. Pat. No. 5,762,594 to Hoppe, U.S. Pat. No. 6,102,840
to Xiao, U.S. Pat. No. 7,387,600 to Sun et al., and U.S. Pat.
No. 7,594,882 to Xiao disclose several of the typical tool
changers or tool changing mechanisms for machine tools
each also comprising a disc or tool carrier or cartridge includ-
ing a number of adapters or tool mounts for removably and
changeably carrying or supporting various tool members
thereon and for supplying or feeding or fitting the selected
tool members to the working spindle when required, and for
allowing the tool elements to be stably and smoothly and
effectively replaced and changed with each other to the work-
ing spindle of the machine tools.

[0006] However, the typical tool changers or tool changing
mechanisms for machine tools failed to provide a stabilizing
structure or mechanism for stabilizing the tool cartridge and
for allowing the tool members to be stably and suitably
changed and fitted to the working spindle.

[0007] The present invention has arisen to mitigate and/or
obviate the afore-described disadvantages of the conven-
tional tool changers or tool changing mechanisms for
machine tools.

SUMMARY OF THE INVENTION

[0008] The primary objective of the present invention is to
provide a machine tool including a tool changer or tool chang-
ing mechanism for suitably and stably and smoothly replac-
ing and changing tool members or elements to a working
spindle and for allowing the tool members or elements to be
stably and smoothly and effectively replaced and changed
with each other.

[0009] Inaccordance with one aspect ofthe invention, there
is provided a machine tool comprising a stand, a receptacle
provided on the stand, a working spindle rotatably attached to
the receptacle and including a chuck device for grasping and
releasing a tool member from the working spindle, a follower
slidably attached onto the working spindle and moveable up
and down relative to the working spindle for actuating the
chuck device to selectively grasp or release the tool member,
a lever arm including a first end portion pivotally attached to
the receptacle with an axle, and includes a second end portion
movable up and down relative to the receptacle, an actuator
attached to the lever arm for selectively contacting and engag-
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ing with the follower and for selectively actuating the fol-
lower to operate the chuck device to grasp and to release the
tool member from the working spindle, a spring biasing mem-
ber disposed in the receptacle and engaged with the lever arm
for biasing and moving the second end portion of the lever
arm upwardly relative to the receptacle and for selectively
biasing and moving the actuator away from the follower of the
working spindle, and a driving device attached to the recep-
tacle and including a piston for selectively contacting and
engaging with the second end portion of the lever arm and for
selectively actuating and operating or moving the second end
portion of the lever arm downwardly relative to the receptacle
to compress the spring biasing member and to force and move
the actuator to engage with the follower and to selectively
actuate and move the chuck device to release the tool member.
[0010] The lever arm includes a wheel rotatably attached to
the second end portion of the lever arm for selectively con-
tacting and engaging with the piston of the driving device.
The follower includes a peripheral flange extended radially
and outwardly therefrom for selectively contacting and
engaging with the actuator and for allowing the follower to be
actuated and moved up and down along the working spindle
by the actuator and the lever arm when the lever arm is pivoted
or rotated relative to the receptacle. The receptacle includes a
pivot shaft, a detecting wheel attached to the pivot shaft and
rotated in concert with the pivot shaft, and a sensor or detector
or control device disposed beside the detecting wheel for
detecting a rotational movement of the pivot shaft and the
detecting wheel and for selectively actuating the piston of the
driving device to engage with the second end portion of the
lever arm.

[0011] The receptacle includes a tool cartridge for support-
ing at least one spare tool element thereon, and a beam sup-
ported between the tool cartridge and the working spindle for
selectively moving the spare tool element to the working
spindle in order to change or to replace the tool member. The
receptacle includes a motor attached to the receptacle and
coupled to the beam for moving or pivoting or rotating the
beam relative to the receptacle and the working spindle in
order to move the tool member and the spare tool element
toward or away from the working spindle.

[0012] The receptacle includes another control device dis-
posed beside the detecting wheel for detecting a rotational
movement of the pivot shaft and the detecting wheel and for
selectively actuating the motor to operate the beam to move
the tool member and the spare tool element toward or away
from the working spindle and to change or to replace the tool
member and the spare tool element with each other.

[0013] Further objectives and advantages of the present
invention will become apparent from a careful reading of the
detailed description provided hereinbelow, with appropriate
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a perspective view of a machine tool in
accordance with the present invention;

[0015] FIG. 2is a front plan schematic view of the machine
tool;
[0016] FIGS. 3, 4 are partial cross sectional views of the

machine tool, taken along lines 3-3 and 4-4 of FIG. 2 respec-
tively;

[0017] FIG. 5 is another partial cross sectional view illus-
trating a tool changing operating device of the machine tool;
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[0018] FIG. 6 is a further partial cross sectional view illus-
trating a working spindle of the machine tool;

[0019] FIG. 7 is a still further partial cross sectional view
similar to FIG. 5, illustrating the other arrangement of the
machine tool;

[0020] FIG. 8 is a partial plan schematic view illustrating a
cam member of the machine tool;

[0021] FIGS. 9, 10 are still further partial cross sectional
views illustrating the operation of the machine tool; and
[0022] FIGS. 11, 12 are partial side plan schematic views
illustrating the operation of the machine tool as shown in
FIGS. 9 and 10 respectively.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0023] Referring to the drawings, and initially to FIGS. 1-4,
a machine tool in accordance with the present invention com-
prises a machine body or column or stand 10 including a
straight guide or guide rail or head or arm or support or
receptacle 11 provided and attached or mounted or secured or
supported on the stand 10 and extended forwardly from the
stand 10, a working spindle 12 pivotally or rotatably attached
or mounted or secured or disposed or engaged in the recep-
tacle 11 (FIGS. 4, 6) with one or more bearing members 13
(FIG. 6) and having a bore 14 formed therein, and having an
engaging hole 15 formed therein, such as formed in the lower
or bottom portion thereof and communicating with the bore
14 thereof for receiving or carrying or supporting or engaging
with a working tool member or element 90 therein.

[0024] As shown in FIG. 6, a spring biased gripping or
chuck device 16 is slidably received or engaged in the bore 14
of'the working spindle 12 for selectively gripping or grasping
or releasing or engaging with the tool member 90, and a
sleeve or collar or barrel or follower 17 is slidably attached or
mounted or secured or engaged onto the working spindle 12
and moveable up and down relative to the working spindle 12
and secured or engaged with or coupled to the spring biased
chuck device 16 for selectively actuating or operating the
chuck device 16 to grip or grasp the tool member 90 or to
release the tool member 90 when required, and the follower
17 includes a peripheral skirt or rib or flange 18 extended
radially and outwardly therefrom. The engagement or con-
necting or coupling of the follower 17 to the chuck device 16
is typical and will not be described in further details.

[0025] A lever arm 20 includes a front or one or first end
portion 21, such as a bifurcated end portion 21 pivotally or
rotatably attached or mounted or secured to the receptacle 11
with a spindle or axle 19, and includes a rear or other or
second end portion 22, such as a bifurcated end portion 22
movable or slidable or pivotal up and down relative to the
receptacle 11, a spring biasing member 23 (FIG. 4) is dis-
posed or engaged in the receptacle 11 and engaged with the
lever arm 20, such as the rear or other or second end portion
22 of the lever arm 20 for biasing and forcing or moving or
pivoting or rotating or recovering the rear or other or second
end portion 22 of the lever arm 20 upwardly relative to the
receptacle 11. A roller or pulley or wheel 24 (FIG. 4) is
pivotally or rotatably attached or mounted or secured to the
rear or other or second end portion 22 of the lever arm 20.
[0026] A bearing or pulley or roller or wheel or actuator 25
is attached or mounted or secured to the lever arm 20, such as
located close to the first end portion 21 of the lever arm 20
(FIGS. 1, 3-4) for selectively contacting or engaging with the
follower 17, such as the peripheral flange 18 of the follower
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17 (FIG. 4) for selectively actuating or operating the follower
17 to operate or actuate the chuck device 16 to grip or grasp
the tool member 90 or to release the tool member 90. For
example, when the second end portion 22 of the lever arm 20
is moved downwardly relative to the receptacle 11, the actua-
tor 25 may also be moved downwardly to actuate or move the
chuck device 16 downwardly to release the tool member 90.
The chuck device 16 may be biased and moved upwardly to
grip or grasp the tool member 90 when the second end portion
22 of the lever arm 20 and the actuator 25 are biased and
moved upwardly by the spring biasing member 23.

[0027] A motor or actuator or cylinder or driving device 30
is disposed or attached or mounted or secured on top of the
stand 10 and/or the receptacle 11, and may be selected from a
pneumatic motor, a step motor or the like, and includes a
piston 31 slidably disposed or received or engaged therein
and disposed or located above the second end portion 22 of
the lever arm 20 and/or the wheel 24 for selectively contacting
or engaging with the wheel 24 and/or the second end portion
22 of the lever arm 20 and for selectively actuating or oper-
ating or forcing or moving the second end portion 22 of the
lever arm 20 downwardly relative to the receptacle 11, in
order to selectively force or move the actuator 25 to actuate or
move the chuck device 16 downwardly to release the tool
member 90. When the piston 31 is moved upwardly away
from the wheel 24 and/or the second end portion 22 of the
lever arm 20, the spring biasing member 23 may bias and
move the second end portion 22 of the lever arm 20 and the
actuator 25 upwardly relative to the receptacle 11.

[0028] A tool carrier or housing or cartridge 40 is provided
for carrying or supporting spare tool members or elements 41
thereon and for selectively or changeably supplying or feed-
ing or fitting the spare tool members or elements 41 to the
working spindle 12 and for allowing the selected or predeter-
mined or required spare tool element 41 to be suitably
changed and fitted to the working spindle 12 selectively when
the tool member 90 is no longer required to be used or when
the tool member 90 is required to be changed or replaced with
the spare tool element 41. A bar or rod or beam 42 is further
provided and held or supported between the tool cartridge 40
and the working spindle 12 for moving or changing or replac-
ing the tool member 90 with the spare tool element 41, or for
selectively changing or feeding or fitting the spare tool ele-
ment 41 to the working spindle 12.

[0029] For example, another driving device or cylinder or
actuator or motor 43 is disposed or attached or mounted or
secured on top of the stand 10 and/or the receptacle 11, and
may also be selected from a pneumatic motor, a step motor or
the like, and may be coupled to the beam 42 for moving and/or
pivoting and/or rotating the beam 42 relative to the receptacle
11 and the working spindle 12 for selectively changing or
feeding or fitting or moving or replacing the tool member 90
with the spare tool element 41, when required. The connect-
ing or engagement or coupling of the driving device or cyl-
inder or actuator or motor 43 to drive or move or actuate or
operate the beam 42 is not related to the present invention and
will not be described in further details.

[0030] As shown in FIGS. 3 and 5, a pivot shaft 44 is
attached or mounted or secured in the receptacle 11 and
disposed or positioned or located below the motor 43, and
coupled to the motor 43 and to be actuated or operated by the
motor 43 in order to be pivoted or rotated or driven by the
motor 43, for example, when the beam 42 is driven or actuated
or operated by the motor 43, and a rotary or detecting wheel
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45 (FIGS. 2, 3, 5) is attached or mounted or secured to the
pivot shaft 44 and rotated in concert with the pivot shaft 44,
one or more (such as two) sensors or detectors or control
devices 46, 47 are further provided and disposed or positioned
or located beside the pivot shaft 44 and/or the detecting wheel
45 for sensing or detecting the rotational movement of the
pivot shaft 44 and/or the detecting wheel 45.

[0031] For example, the first control device 46 may be used
to actuate or operate or control the motor 43 to operate or
actuate the beam 42, in response to the rotational movement
of'the pivot shaft 44 and/or the detecting wheel 45, in order to
selectively change or feed or fit or move or replace the tool
member 90 with the spare tool element 41, and the second
control device 47 may be used to actuate or operate or control
the driving device 30 and/or the piston 31 to selectively actu-
ate or operate or force or move the second end portion 22 of
the lever arm 20 downwardly relative to the receptacle 11, in
order to selectively force or move the actuator 25 to actuate or
move the follower 17 and the chuck device 16 downwardly to
release the tool member 90. The detecting wheel 45 and/or the
control devices 46, 47 may be coupled to a controlling or
processing unit or device or the like (not shown).

[0032] Inoperation, as shown in FI1G. 4, the wheel 24 and/or
the second end portion 22 of the lever arm 20 may be biased
and pivoted or rotated or moved upwardly relative to the stand
10 and the receptacle 11 by the spring biasing member 23, and
the actuator 25 may be forced to move upwardly away from
the peripheral flange 18 of the follower 17 which may release
the chuck device 16 for allowing the chuck device 16 to grip
or grasp the tool member 90 to the working spindle 12. The
driving device 30 may selectively actuate or operate or force
the piston 31 to move the wheel 24 and/or the second end
portion 22 of the lever arm 20 downwardly relative to the
stand 10 and the receptacle 11 and to depress or compress the
spring biasing member 23, and the actuator 25 may also be
forced to move downwardly to selectively contact or engage
with the peripheral flange 18 of the follower 17 and to selec-
tively actuate or operate the follower 17 to operate or actuate
the chuck device 16 to release the tool member 90 from the
working spindle 12. The control devices 46,47 may actuate or
operate or control the motor 43 to operate or actuate the beam
42 and to control the driving device 30 and/or the piston 31 to
move the second end portion 22 of the lever arm 20 down-
wardly relative to the receptacle 11, in response to the rota-
tional movement of the pivot shaft 44 and/or the detecting
wheel 45, in order to change the tool member 90 with the
spare tool element 41.

[0033] As shown in FIGS. 7-12, for safety purposes, the
machine tool may further include an additional driving or
actuating motor or device 5 arranged for moving and/or piv-
oting and/or rotating the lever arm 20 relative to the receptacle
11 and the working spindle 12 in order to selectively force or
move the actuator 25 to actuate or move the chuck device 16
downwardly to release the tool member 90. For example, the
actuating device 5 includes a cam member 50 attached or
mounted or secured to the pivot shaft 44 (FIG. 7) and rotated
in concert with the pivot shaft 44, and the cam member 50
includes a curved or circular outer peripheral portion or sur-
face 51 having a relatively greater outer diameter, and a cam
portion or surface 52 having a relatively smaller outer diam-
eter than that of the circular outer peripheral surface 51, best
shown in FIG. 8.

[0034] As shown in FIGS. 9-12, the actuating device 5
includes a bar or rod 60 having one or first end portion 61
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pivotally or rotatably attached or mounted or secured to the
receptacle 11 with a spindle or axle or pivot pin 62, and
another or second end portion 63 pivotally or rotatably
attached or mounted or secured or coupled to the other or
second end portion 22 of the lever arm 20 with a link 64 for
allowing the other or second end portion 22 of the lever arm
20 and the actuator 25 to be selectively pivoted or rotated or
moved up and down relative to the receptacle 11 by the
pivoting or rotating movement of the rod 60 relative to the
receptacle 11. A bar 65 includes one or first end portion 66
attached or mounted or secured to the rod 60 with a latch or
fastener 67 and rotated in concert with the rod 60, and
includes a pulley or bearing or wheel or actuator or roller 68
attached or mounted or secured to the other or second end
portion 69 of the bar 65 for selectively contacting or engaging
with the circular outer peripheral surface 51 or the cam sur-
face 52 of the cam member 50.

[0035] A spring biased pressing member or tongue or ele-
ment or mechanism or device 70 may further be provided and
disposed or positioned or located above the rod 60 for selec-
tively contacting and engaging with the rod 60 and for biasing
or pivoting or rotating or recovering and forcing or moving
the rod 60 and the link 64 downwardly relative to the recep-
tacle 11 and for selectively pivoting or rotating or moving the
roller 68 or the other or second end portion 69 of the bar 65 to
selectively contact or engage with the circular outer periph-
eral surface 51 or the cam surface 52 of the cam member 50
and thus for selectively pivoting or rotating or moving the
other or second end portion 22 of the lever arm 20 and the
actuator 25 to selectively actuate or move the chuck device 16
downwardly to release the tool member 90.

[0036] The other or second end portion 22 of the lever arm
20 and the actuator 25 may be selectively actuated or moved
upwardly or away from the follower 17 and the flange 18 and
the chuck device 16 when the roller 68 or the other or second
end portion 69 of the bar 65 is selectively contacted or
engaged with the circular outer peripheral surface 51 of the
cam member 50, and may be selectively actuated or moved
toward and to selectively contact or engage with the flange 18
or the follower 17 and thus to selectively pivot or rotate or
move or actuate or operate the chuck device 16 to grip or
grasp the tool member 90 or to release the tool member 90
when the roller 68 or the other or second end portion 69 of the
bar 65 is selectively contacted or engaged with the cam sur-
face 52 of the cam member 50.

[0037] Accordingly, the machine tool in accordance with
the present invention includes a tool changer or tool changing
mechanism for suitably and stably and smoothly replacing
and changing tool members or elements to a working spindle
and for allowing the tool members or elements to be stably
and smoothly and effectively replaced and changed with each
other.

[0038] Although this invention has been described with a
certain degree of particularity, it is to be understood that the
present disclosure has been made by way of example only and
that numerous changes in the detailed construction and the
combination and arrangement of parts may be resorted to
without departing from the spirit and scope of the invention as
hereinafter claimed.

I claim:

1. A machine tool comprising:

a stand,

a receptacle provided on said stand,
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aworking spindle rotatably attached to said receptacle and
including a chuck device for grasping and releasing a
tool member from said working spindle,

a follower slidably attached onto said working spindle and
moveable up and down relative to said working spindle
for actuating said chuck device to selectively grasp or
release said tool member,

a lever arm including a first end portion pivotally attached
to said receptacle with an axle, and includes a second
end portion movable up and down relative to said recep-
tacle,

an actuator attached to said lever arm for selectively con-
tacting and engaging with said follower and for selec-
tively actuating said follower to operate said chuck
device to grasp and to release said tool member from
said working spindle,

a spring biasing member disposed in said receptacle and
engaged with said lever arm for biasing and moving said
second end portion of said lever arm upwardly relative to
said receptacle and for selectively biasing and moving
said actuator away from said follower of said working
spindle, and

adriving device attached to said receptacle and including a
piston for selectively contacting and engaging with said
second end portion of said lever arm and for selectively
actuating and moving said second end portion of said
lever arm downwardly relative to said receptacle to com-
press said spring biasing member and to force and move
said actuator to engage with said follower and to selec-
tively actuate and move said chuck device to release said
tool member.
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2. The machine tool as claimed in claim 1, wherein said
lever arm includes a wheel attached to said second end por-
tion of said lever arm for selectively contacting and engaging
with said piston of said driving device.

3. The machine tool as claimed in claim 1, wherein said
follower includes a peripheral flange extended radially and
outwardly therefrom for selectively contacting and engaging
with said actuator.

4. The machine tool as claimed in claim 1, wherein said
receptacle includes a pivot shaft, a detecting wheel attached to
said pivot shaft and rotated in concert with said pivot shaft,
and a control device disposed beside said detecting wheel for
detecting a rotational movement of said pivot shaft and said
detecting wheel and for selectively actuating said piston of
said driving device to engage with said second end portion of
said lever arm.

5. The machine tool as claimed in claim 1, wherein said
receptacle includes a tool cartridge for supporting at least one
spare tool element thereon, and a beam supported between
said tool cartridge and said working spindle for selectively
moving said at least one spare tool element to said working
spindle and to replace said tool member.

6. The machine tool as claimed in claim 5, wherein said
receptacle includes a motor attached to said receptacle and
coupled to said beam for moving rotating said beam relative
to said receptacle and said working spindle.

7. The machine tool as claimed in claim 6, wherein said
receptacle includes a pivot shaft, a detecting wheel attached to
said pivot shaft and rotated in concert with said pivot shaft,
and a control device disposed beside said detecting wheel for
detecting a rotational movement of said pivot shaft and said
detecting wheel and for selectively actuating said motor to
operate said beam.



