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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an apparatus
for automatically changing a robot tool tip member ac-
cording to the preamble of claim 1, which operates in the
condition that the tool tip member is threadedly mounted
on a tool body which is, in turn, mounted on a robot arm.
For example, the present invention is applied to an ap-
paratus for automatically changing a tool tip member
mounted on a distal end of a tool body for arc welding or
laser machining.

2. Description of the Related Art

[0002] When an industrial robot (hereinafter simply re-
ferred to as a "robot") is used for arc welding or laser
machining, a tool tip member is mounted on a distal end
of a tool body. Typically, the tool tip member is mounted
by threadedly engaging it with the tool body.
[0003] As the tool tip member is used repeatedly, it
wears and must, eventually, be changed. Therefore, in
order to increase an efficiency of labor savings achieved
by robots, various techniques for automatically changing
tool tip members have been developed and proposed.
[0004] For example, Japanese Unexamined Patent
Publication (Kokai) No. 10-43879 discloses a method for
automatically demounting or mounting a nozzle tip (a tool
tip member used for laser machining) from or on a distal
end of a laser machining head (a tool body) in a three-
dimensional laser machining apparatus using a robot. In
this method, the nozzle tip is held by a nozzle tip holding
device provided with a power chuck, and the nozzle tip
is demounted or mounted by rotating the machining
head, on which the nozzle tip is mounted (or on which
the nozzle tip is to be mounted), about a center axis of
the nozzle tip with the help of five-axis control function
of the laser machining apparatus. Further, among motors
that are used in the laser machining apparatus for driving
a wrist portion of the robot, motors for controlling two-
axes of the wrist are contained in the rear of the wrist
portion, and power transmission means such as drive
shafts are used for securing an operation range of the
wrist.
[0005] However, when a dedicated automatic chang-
ing apparatus for demounting or mounting a tool tip mem-
ber is used in the method described above, the automatic
changing apparatus requires a driving power source to
drive actuators used for fastening the tool tip member,
resulting in a problem that running costs are increased.
[0006] Further, when the robot of the laser machining
apparatus is used for such purpose, the tool tip member
must be rotated for threadedly mounting or demounting
the tool tip member on or from the tool body, so that the
robot is required to rotate continuously about the central

axis of the rotational operation.
[0007] However, in a typical robot system for perform-
ing arc welding or laser machining, as the robot itself has
various lines (wirings, tubings and pipings) attached
thereto, such as a motor control line, an energy supply
line for a tool body, a sensor signal line, an assist gas
supply line and the like, the operation range of the wrist
axis of the robot is restricted by these lines and, therefore,
the continuous rotation required for threadedly mounting
or demounting the tool tip member on or from the tool
body is not permitted in most cases.
[0008] For example, regarding the line for supplying
assist gas to the machining head, it is apparent that the
line arrangement wherein the lines are attached to the
outside of the apparatus is incompatible with the require-
ment of continuous rotation described above. Further, as
can be seen in the example of the Japanese Unexamined
Patent Publication (Kokai) No. 10-43879 mentioned
above, a dedicated mechanism for securing the opera-
tion range of the wrist portion has been required.
[0009] Document US 4,733,050 discloses an appara-
tus according to the preamble part of claim 1. This ap-
paratus includes a tip member changing jig with a base
member that is displaceable in a linear direction by
means of a linear cylinder. The base member supports
a load spindle and an unload spindle, both driven by a
rotary pneumatic motor. In order to change a tool tip
member, the apparatus is controlled such that the base
member of the tip member changing jig is moved linearly
back and forth for positioning the load spindle and the
unload spindle in correspondence to a predetermined
robot arm position. Such an arrangement requires sub-
stantial space in order to accommodate the linear move-
ment of the base member of the trip member changing jig.
[0010] Furthermore, document US 4,883,939 disclos-
es a robot using a shielded-arc welding torch which has
an automatic tool change station in a small area of the
work envelope. This tool change station comprises a tool
changer, a tool storage magazine and cutter operating
jaws, all rotatably supported by the tool change station.
A tool is connected to the robot arm by effector adapters
having a special tool clamping mechanism to grip a tool
holder adapter and to remove it from the magazine of the
tool change station. In order to change a tool, both the
robot and the automatic tool change station have to be
moved in a position relative to each other which requires
driving and controlling both of them.
[0011] Document WO 2004/035251 shows an elec-
trode replacing station which comprises a mobile transfer
head having a device for mounting and a device for de-
mounting an electrode from the robot arm. In order to
replace an electrode the transfer head is first brought in
a position for operating the clamping mechanism to ex-
tract the electrode. The electrode is extracted by clamp-
ing it and moving the robot arm. In a second step the
transfer head is moved to a second position for mounting
a new electrode. Again, both the mobile transfer head as
well as the robot arm have to be driven in order to ex-
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change a tool.
[0012] As a further prior art document it is referred to
JP 06-269946.

SUMMARY OF THE INVENTION

[0013] Therefore, in order to solve the problems of the
prior arts described above, it is an object of the invention
to provide an apparatus for automatically changing a ro-
bot tool tip member, which does not require an additional
driving power source for changing a tool tip member,
which apparatus has a simple structure so that a setup
of the apparatus requires fewer operation steps, and
which apparatus is suitably used in a typical robot system
for performing arc welding or laser machining.
[0014] According to the present invention, there is pro-
vided an apparatus for automatically changing a tool tip
member for a robot that operates in the condition that the
tool tip member is threadedly mounted on a tool body
mounted on a robot arm with the features of claim 1. This
apparatus includes a tip member changing jig disposed
in an operational area of the robot, and a controller for
controlling operation of the robot. The tip member chang-
ing jig includes a base member, a rotating member ro-
tatably supported by the base member about a rotation
axis, and tip member holding means for holding the tip
member and disposed at a position that is offset from the
rotation axis of the rotating member, and the tip member
holding means is adapted to hold the tool tip member so
that a central axis of relative rotation for threadedly
mounting the tool tip member on the tool body extends
substantially parallel to the rotation axis and rotation of
the tool tip member with respect to the rotating member
is locked.
[0015] In the apparatus described above, the controller
can control the operation of the robot arm of said robot
to move the tool body around the rotation axis while keep-
ing the tool body in contact with the tool tip member held
by the tip member holding means, thereby to rotate a
rotating member about the rotation axis while bringing
about the relative rotation between the tool body and the
tool tip member so as to demount or mount the tool tip
member from or on the tool body.
[0016] In the apparatus described above, the rotating
member may be provided with means for detecting a ro-
tational phase. Preferably, the tip member holding means
has a rotation locking member for locking the relative
rotation of the tool tip member with respect to the tip mem-
ber holding means and the rotation locking member is
supported on the rotating member via elastic element.
The rotation locking member is supported on the rotating
member so as to allow the rotation locking member to
rotate about its axis when a torque larger than a prede-
termined value is exerted on the rotation locking member
in the rotation direction.
[0017] Preferably, the rotation locking member in-
cludes a cylindrical portion formed with a receiving hole
for receiving the tool tip member, so that the tool tip mem-

ber is demounted or mounted from or on the tool body
while the tool tip member is being inserted into the re-
ceiving hole. More preferably, a cylindrical outer tool tip
member is further attached to the tool body so as to en-
circle the periphery of the tool tip member with a gap,
and an outer diameter of the cylindrical portion of the
rotation locking member is smaller than an inner diameter
of the outer tool tip member, so that the inner tool tip
member disposed inside said outer tool tip member can
be changed while the outer tool tip member being mount-
ed on the tool body.
[0018] The rotating member may be provided with tool
cleaning means for cleaning both or either one of the
inner tool tip member and the outer tool tip member.
[0019] In this case, it is preferable that the tool cleaning
means includes a cylindrical element and the controller
controls the operation of the robot arm to move the tool
body around the rotation axis with the cylindrical element
inserted between the inner tool tip member and the outer
tool tip member, thereby to bring about relative rotation
between the cylindrical element of the tool cleaning
means and the inner and outer tool tip members so as
to clean both or either one of the inner tool tip member
and the outer tool tip member.
[0020] For example, said robot may be an arc welding
robot, said tool body may be an arc torch provided with
a nozzle as said outer tool tip member, said inner tool tip
member may be a contact tip, and said tool cleaning
means may be nozzle cleaning means.
[0021] Thus, according to the present invention, as the
tool tip member changing jig is utilized, it is not necessary
to provide another driving power sources besides the ro-
bot mechanism, so that additional running costs are not
required. Further, as all that is required, for addition of
the tool tip member changing function, is a provision of
a tool tip member changing jig and cumbersome wiring/
tubing works are not needed, the addition of the function
requires minimum setup steps. Moreover, if the tool tip
member changing jig is used when the tool tip member
is changed, the wrist axis of the robot does not need to
rotate continuously. Therefore, the present invention can
also be applied to a case in which lines for assist gas and
the like are connected to the tool body. Thus, according
to the present invention, the operation for changing the
tool tip member can be implemented easily by using a
robot that is used in a typical robot system for arc welding
and laser machining.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other objects, features and ad-
vantages of the present invention will be described below
in conjunction with several embodiments of the present
invention with reference to the accompanying drawings,
in which:

Figs. 1A and 1B are a front view and a right side
view, respectively, showing an entire configuration
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of an arc welding robot system according to the
present invention;
Figs. 2A and 2B are diagrams for illustrating de-
mounting and mounting processes, respectively, of
a tool tip member;
Figs. 3A and 3B are a side cross-sectional view and
a top view, respectively, showing an exemplary
mechanism used in an apparatus for automatically
changing a tool tip member to perform the demount-
ing and mounting processes shown in Figs. 2A and
2B, respectively;
Fig. 4 is a top view showing a substantial part of a
rotating member and tip member holding means in
another exemplary mechanism used in the appara-
tus for automatically changing a tool tip member to
perform the demounting and mounting processes
shown in Figs. 2A and 2B;
Fig. 5A is a right side view for illustrating a tip member
holding means for the demounting process used in
the mechanism shown in Fig. 4;
Fig. 5B is a cross-sectional view taken along the line
VB - VB in Fig. 5A;
Fig. 6A is a right side view for illustrating a tip member
holding means for the mounting process used in the
mechanism shown in Fig. 4;
Fig. 6B is a cross-sectional view taken along the line
VIB - VIB in Fig. 6A;
Fig. 7 is a cross-sectional view of a tool cleaning
means provided on a rotating member of a tip mem-
ber changing jig;
Fig. 8 is a cross-sectional view of another embodi-
ment of the tool cleaning means; and
Figs. 9A and 9B are diagrams for illustrating a proc-
ess for changing the tool tip member in the case that
a nozzle is attached to a tool body in addition to the
typical tool tip member, wherein Fig. 9A shows the
demounting of the tool tip member when the tip mem-
ber holding means for the demounting process
shown in Fig. 5A is used, and Fig. 9B shows the
mounting of the tool tip member when the tip member
holding means for the mounting process shown in
Fig. 6A is used.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] Figs. 1A and 1B schematically show an entire
configuration of an embodiment of a system to which the
present invention is applied. As is apparent from the fig-
ures, this system utilizes an arc welding robot and in-
cludes a robot controller 1 for functioning as a control
section of the system, a welding power source 2, a wire
feeding device 6, a welding wire 7, a torch cable 8, a
robot mechanism 10 having a robot arm, and a welding
torch (or a tool body) 20. A robot control cable 3 connects
between the robot controller 1 and the robot mechanism
10, and a welding power source control cable 4 connects
between the robot controller 1 and the welding power
source 2. It should be noted that Fig. 1A illustrates that

the robot control cable 3 runs behind the welding power
source 2.
[0024] The welding torch 20 is mounted on a wrist el-
ement 12 of the robot mechanism 10. The welding wire
7 is fed from a welding wire drum (not shown) to the
welding torch 20 through the wire feeding device 6 placed
on a top of a forearm 11 of the robot mechanism 10.
Downstream from the wire feeding device 6, the welding
wire 7 is arranged inside the torch cable 8 along with an
assist gas supply line (not shown) and a welding power
supply cable 5 extending from the welding power source
2 and reaches the welding torch 20.
[0025] The welding torch 20 constitutes a tool body in
this embodiment, and a contact tip (it may be simply re-
ferred to as a "tip") 21 as a tool tip member is threadedly
mounted on a forward end of the welding torch 20. As
discussed below, other tool tip member such as a nozzle
22 encircling the periphery of the contact tip with a gap
may be mounted on the welding torch 20. Further, in this
embodiment, a tool tip member changing mechanism
generally referred by reference numeral 30 is provided
so that the cooperation between the robot mechanism
10 and the tool tip member changing mechanism 30 al-
lows the contact tip 21 to be demounted or mounted from
or on the welding torch 20. It should be noted that the
arc welding robot in this embodiment has six degrees of
freedom.
[0026] The motion axis drive in the robot mechanism
10 is provided by servo motors controlled by the robot
controller 1 in a well-known manner, and each of the ser-
vo motors is associated with each of the motion axes of
the robot mechanism 10. An operating program is stored
in the robot controller 1 and, according to the operating
program, the welding torch 20 mounted near the distal
end of the wrist portion 12 moves to a target position and
performs arc welding on a workpiece (not shown), such
as a join, in an instructed orientation. The robot controller
1 controls the servo motors via the robot control cable 3
connecting the robot controller 1 to servo motors in a
well-known manner.
[0027] The robot controller 1 also outputs a welding
command to the welding power source 2, along with an
operation command to each servo motor for each axis,
to control a welding voltage and/or a welding current of
the welding wire portion at the end of the welding torch
20 through the welding power source 2 in synchronization
with the operation of the robot.
[0028] As described above, the welding torch 20 is
mounted on the distal end of the wrist element 12 of the
robot mechanism 10, and the contact tip (tool tip member)
21 is threadedly mounted on the distal end of the welding
torch 20 (as described more specifically below). Then,
according to an operation command from the robot con-
troller 1, the welding wire 7 is fed to the welding torch 20
through the torch cable 8 via the wire feeding device 6.
[0029] On the other hand, the welding voltage and the
welding current are supplied from the welding power
source 2 to the contact tip 21 of the welding torch 20
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through the welding power supply cable 5 contained in
the torch cable 8. Then, the contact tip 21 supplies the
welding voltage and the welding current to the welding
wire 7 contacting therewith. To this end, the contact tip
21 is made of a highly conductive material (typically, cop-
per).
[0030] Due to factors such as abrasion resulting from
the contacting with the welding wire 7 and failure resulting
from spatters caused by electric discharge, the contact
tip 21 must be changed regularly (usually, a few times a
day). Similar needs (to change the tool tip member
mounted on the distal end of the tool body) may occur in
other circumstances. In a laser machining robot, for ex-
ample, a nozzle tip at the distal end of a machining head
may have to be changed.
[0031] With reference to Figs. 2A - 9B, a procedure for
changing the tool tip member (the contact tip 21 in this
case) by cooperation between the robot mechanism 10
and the tool tip member changing mechanism 30 will be
described. Figs. 2A and 2B are diagrams for illustrating
demounting and mounting processes, respectively, of
the tool tip member 21.
[0032] Firstly, when a command to change the tool tip
member 21 is input to the robot controller 1, the robot
mechanism 10 starts an operation for changing the tool
tip member, according to the changing command from
the robot controller 1. This changing command is input,
for example, by an operator pushing a changing com-
mand button of an operator control panel (not shown) to
send the input signal to the robot controller 1. The robot
mechanism 10 cancels the changing command from the
robot controller 1 after the process for changing the tool
tip member 21 is completed.
[0033] As shown in Figs. 2A and 2B, the tool tip mem-
ber changing mechanism 30 is provided with a tip mem-
ber changing jig, and the tip member changing jig in-
cludes a rotating member A supported by a base member
so as to be rotatable about a rotation axis Z, a plurality
of tip member holding means (tip holders in this case) B
disposed on the rotating member A so that they are apart
from each other along a circle centered on the rotation
axis, and a locating member C projecting upward from
an upper surface of the rotation member A. The robot
mechanism 10 is taught an initial position from which the
tool tip member changing operation starts in advance,
and the initial position is defined as a position apart from
the rotation axis Z of the rotating member A by a prede-
termined distance and somewhat above the rotating
member A. The "predetermined distance" is determined
to correspond to the distance between a rotation center
the rotation member A and the tip member holding means
B.
[0034] When the robot mechanism 10 receives the tool
tip member changing command, it starts an operation for
changing the tool tip member (the contact tip in this case)
21 and moves to the initial position. Generally, robots
must recognize a phase of rotation (or, an amount of
rotation with regard to a reference position) in advance

in order to allow the tip member holding means B to hold
the tip member 21. If it is assured that a rotational phase
before a changing operation is same as that at the time
that a previous changing operation has been completed,
it is not necessary to detect the rotation phase. However,
if the operator, who sets a new tool tip member for re-
placement on the tip member changing jig, inadvertently
rotates the rotating member A after the previous chang-
ing operation is completed, the rotation phase of the ro-
tating member A will be changed. In order to address the
latter case, a rotational phase detecting means for de-
tecting a rotational phase of the rotating member A is
required.
[0035] The locating member C shown in Figs. 2A and
2B is an example of the rotational phase detecting means
discussed above. For example, in order to locate the ro-
tating member A (or return it to its home position), the
tool tip member 21 of the robot mechanism 10 is firstly
moved onto the circular orbit of the locating member C
and then toward the rotating member A from above until
the tool tip member 21 reaches below the top end of the
locating member C. The rotating member A is then ro-
tated about the rotation axis Z until the tool tip member
21 abuts on the locating member C, thereby to locate the
rotating member A (return it to its home position).
[0036] It is desirable that the locating member C can
escape in the rotation direction when the tool tip member
21 directly approaches it from above. Alternatively, in
place of the locating member C, a rotational phase de-
tecting means using a pulse coder for detecting a rota-
tional position of the rotating member A may be provided.
Further, the rotating member A may be provided with
grooves for indexing and an indexing means configured
to push a spring plunger against the grooves may be
provided so that a rotational phase after the previous
changing operation has been completed cannot be ro-
tated inadvertently.
[0037] In order to prevent the welding wire 7 from in-
terfering the operation of changing the tool tip member
21, before changing the tool tip member 21, the robot
mechanism 10 sends a command to the wire feeding
device 6 to draw the welding wire back so that the welding
wire 7 is not left near the tool tip member 21. Further, if
a bead formed at the distal end of the welding wire 7
when the welding is finished is larger than the internal
diameter of the tool tip member 21 so that the welding
wire cannot move back, it is desirable to cut the end por-
tion of the welding wire 7 in advance by a wire cutter and
the like.
[0038] Then, after the robot moves to a position directly
above one of the empty tool tip member holding means
B, based on the result of the locating, it descends by a
predetermined distance so as to insert the tool tip mem-
ber 21 into the tip member holding means B (in this case,
a tip receiving hole of the tip holder) of the tip member
changing jig. It should be noted that the descending dis-
tance is determined so that the tool tip member can be
inserted properly into the tip receiving hole.
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[0039] When the tool tip member 21 is inserted into
the tool tip member holding means B, the tool tip member
21 is locked and cannot move in the tip member holding
means B (the tip holder). In order to ensure the locking
condition, for example, the tip member holding means B
is provided with a friction element. The robot mechanism
10 operates with the tool tip member 21 locked within the
tip member holding means B the robot arm, to move the
tool body 20 in circle around the rotation axis Z in syn-
chronization with the rotating member A. It is moved in
circle around the rotation axis Z in a direction to thread-
edly demount the tool tip member 21 from the tool body
20, and the amount of the circular movement is previously
determined to be larger by a proper amount than that
necessary to threadedly mount the tool tip member 21
on the tool body 20.
[0040] At this time, as the tool tip member 21 locked
within the tip member holding means B changes its ori-
entation about the rotation axis Z while the tool body 20
does not substantially change its orientation about the
rotation axis Z, the relative rotation between the tool body
20 and the tool tip member 21 occurs to achieve the de-
mounting of the tool tip member 21.
[0041] when the tool tip member 21 is mounted on the
tool body 20, the tool body 20 mounted on the distal end
of the robot arm is firstly moved to the initial position.
Then, again, based on the result of the locating described
above, the tool body 20 moves to a position above the
tool tip member holding means B in which the tool tip
member 21 is held therein while it is locked by friction,
and then descends by a predetermined appropriate dis-
tance. Then, the tool body 20 is moved in circle around
the rotation axis Z in a direction reverse to that described
above. Similarly to the demounting operation, an amount
of circular movement is previously determined to be larg-
er, by a proper amount, than that to threadedly mount
the tool tip member 21 on the tool body 20.
[0042] The rotating member A may be provided with a
plurality of the tip member holding means B so that the
tool tip member can be changed automatically at a plu-
rality of rotational positions during unattended operation.
[0043] In order to lock the tool tip member 21 described
above in the tool tip member holding means B, in addition
to the friction element, the tool tip member 21 is preferably
provided with any engaging means suitable for tightening
the tool tip member such as knurls, double-chamfered
shape (i.e., a shape having two parallel chamfers) and
the like. The combined use of the knurls and the friction
element allows for more secure locking.
[0044] Figs. 3A and 3B are a side cross-sectional view
and a top view, respectively, showing an example of the
tool tip member changing mechanism 30 used in the ap-
paratus for automatically changing tool tip member to
perform the demounting and mounting process in the pro-
cedure shown in Figs. 2A and 2B. As shown in Figs. 3A
and 3B, the tool tip member changing mechanism 30 has
a tip member changing jig, which has a base member (a
pedestal) 31, a rotating member 32 supported on the

base member 31 so as to rotatable about the rotation
axis Z, and a plurality of (six in this embodiment) tip mem-
ber holding means 33 disposed on the rotating member
32 at predetermined positions that are offset from the
rotation axis z of the rotating member 32 and along a
circle centered on the rotation axis z.
[0045] The rotating member 32 is an example of the
rotating member A shown in Figs. 2A and 2B, and the tip
member holding means 33 is an example of the tip mem-
ber holding means B shown in Figs. 2A and 2B. The
locating member 34 is also provided, which corresponds
to the locating member C shown in Figs. 2A and 2B. The
procedure for demounting or mounting the tool tip mem-
ber 21 from or on the tool body 20 by cooperation between
the tool tip member changing mechanism and the robot
mechanism 10 shown in Figs. 3A and 3B is similar to that
described above with reference to Figs. 2A and 2B, and
a description is omitted.
[0046] Fig. 4 is a top view showing an substantial part
of a rotating member and a tip member holding means
in another example of the tool tip member changing
mechanism 30 used for demounting and mounting the
tool tip member 21 shown in Figs. 2A and 2B. Further,
Figs. 5A and 5B are a right side view and a cross-sec-
tional view taken along the line VB - VB in Fig. 5A, re-
spectively, of a tip member holding means for the de-
mounting process that may be used as one of the tip
member holding means in the tool tip member changing
mechanism 30 shown in Fig. 4, and Figs. 6A and 6B are
a right side view and a cross-sectional view taken along
the line VIB - VIB in Fig. 6A, respectively, of a tip member
holding means for the mounting process that may be
used as one of the tip member holding means in the tool
tip member changing mechanism 30 shown in Fig. 4.
[0047] In the tool tip member changing mechanism 30
in this embodiment, the rotating member 42 corresponds
to the rotating member A in Figs. 2A and 2B, the tip mem-
ber holding means 43 and 44 correspond to the tip mem-
ber holding means B in Figs. 2A and 2B, and the locating
member 45 corresponds to the locating member C shown
in Figs. 2A and 2B. However, two types of tip member
holding means including the tip member holding means
43 for the demounting process and the tip member hold-
ing means 44 for the mounting process are employed
and each type is provided in pairs. Further, a nozzle
cleaning means 46 is provided for cleaning an inner pe-
ripheral surface of a nozzle (a part of the tool body) pro-
vided on the welding torch in a manner described later.
[0048] As shown in Fig. 5A, the tip member holding
means 43 for the demounting process includes guide
pins 54 standing vertically on the rotating member 42, a
double-chamfered engaging member 53 that has a re-
ceiving hole 51 having a double-chamfered shape in
cross section and that is movable along the guide pins
54, and compression springs 52 extending spirally
around the guide pins 54 between the rotating member
42 and the double-chamfered engaging member 53. Fig.
5B is a top view of the double-chamfered engaging mem-
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ber 53 taken along the line vB - VB in Fig. 5A.
[0049] On the other hand, as shown in Fig. 6A, the tip
member holding means 44 for the mounting process in-
cludes a double-chamfered engaging member (a tip
member holding means) 63 that has a receiving hole 61
having a double-chamfered shape in cross section and
that is supported on the rotating member 42 by means
of a bearing 62 and a lock nut (a Fine U-Nut) 65 so as to
be rotatable about a rotation axis 61a, and a plurality of
(in this embodiment, four) ball spring plungers 64 spaced
apart from each other on the rotating member 42 equi-
angularly along a circle centered on the rotation axis 61a.
The balls of the ball spring plungers 64 can be engaged
in a plurality of holes 64a that are formed on the bottom
surface of the double-chamfered engaging member equi-
angularly along a circle centered on the rotation axis 61a
so that the ball spring plungers form a clutch mechanism
together with the holes 64a on the double-chamfered en-
gaging member 63. Fig. 6B is a cross-sectional view of
the double-chamfered engaging member 63 taken along
the line VIB-VIB in Fig. 6A. The ball spring plungers de-
scribed above may be replaced by pin-type spring plung-
ers.
[0050] When a torque larger than a specific level is
exerted on the double-chamfered engaging member 63
during the mounting of the tool tip member 21 on the tool
body 20, the clutch mechanism formed as described
above is activated so as to allow the double-chamfered
engaging member 63 to rotate with respect to the rotating
member 42 about the rotation axis 61a, thereby achieving
the tightening of the tool tip member 21 with a specific
level of torque.
[0051] When the tip member holding means 43 for the
demounting process and the tip member holding means
44 for the mounting process are used, the procedure for
demounting and mounting the tool tip member 21 is gen-
erally as follows. As the procedure for locating the rotating
member 42 is similar to that described above except that
the locating member 45 is used in place of the locating
member C or 34 (in Figs. 2A and 2B or in Figs. 3A and
3B, respectively), a description of this procedure is omit-
ted.
[0052] In the demounting and mounting process, in a
manner similar to that in the example described above,
the robot mechanism 10 recognizes a position of the ro-
tating member 42 by utilizing the locating member 45 and
then inserts the tool tip member 21 mounted on the tool
body 20 into the receiving hole 51 of the double-cham-
fered engaging member 53 of one of the tip member hold-
ing means 43 for the demounting process. The tool tip
member (the contact tip) 21 is mounted on the distal end
of the welding torch corresponding to the tool body 20,
and the double-chamfered cross-sectional shape of the
tool tip member (the contact tip) 21 is suitable for tight-
ening the tool tip member by the double-chamfered en-
gaging member 53 (and 63). More specifically, as shown
in Fig. 5A, a cylindrical end portion of the double-cham-
fered engaging member 53 of the tip member holding

means 43 for the demounting process projects from a
base portion of the double-chamfered engaging member
53 so that the tool tip member 21 is locked in the receiving
hole 51 that is formed inside the cylindrical end portion
and that has a cross-sectional shape substantially con-
forming to that of the tool tip member 21. Thus, the dou-
ble-chamfered engaging member 53 functions as a ro-
tation locking member.
[0053] when the tool tip member 21 is inserted into the
receiving hole 51 of one of the tip member holding means
43 for the demounting process, the phase (the orientation
about the axis) of the chamfers formed on the tool tip
member 21 is of concern. On the other hand, as the phase
of the chamfers generally varies depending the tool body
20, the robot mechanism 10 cannot know the particular
phase of each chamber in advance. However, as the
double-chamfered engaging member 53 in the tip mem-
ber holding means 43 for the demounting process is sup-
ported on the rotating member 42 via the compression
spring 52 (elastic body), it is possible to match the phase
of the double chamfers of the tool tip member with the
phase of the double-chamfered engaging member 53 by
the robot arm of the robot mechanism 10 pressing the
tool tip member 21 against the double-chamfered engag-
ing member 53 with a specific force. More specifically,
the robot mechanism 10 makes about one relative rota-
tion, between the tool tip member 21 and the double-
chamfered engaging member 53, by the operation of the
robot arm with the center axis of the tool tip member 21
substantially aligned with that of the double-chamfered
engaging member 53 of the tip member holding means
43 for the demounting process, while pressing the tool
tip member 21 against the double-chamfered engaging
member 53 of the tip member holding means 43 for the
demounting process (by reaction force against the elastic
force of the compression spring 52). When the phase of
the tool tip member 21 matches to that of the receiving
hole 51 of the double-chamfered engaging member 53
during this relative rotation, the robot arm inserts the tool
tip member 21 into the receiving hole 51 up to a prede-
termined position and then demounts the tool tip member
21 from the tool body 20 by the circular movement there-
of, as described above.
[0054] Servo control of the robot mechanism 10 may
be utilized as an alternative means to the compression
spring 52. In this case, the robot mechanism 10 makes
about one relative rotation between the tool tip member
21 and the double chamfered engaging means 53 by the
operation of the robot arm with the center axis of the tool
tip member 21 substantially aligned with that of the tip
member holding means for the demounting process,
while pressing the tool tip member 21 against the double-
chamfered engaging member of the tip member holding
means for the demounting process. The robot mecha-
nism 10 can press the tool tip member 21 softly with a
specific pressing force or, more specifically, with a soft-
ness that is predetermined by a "flexible servo control"
in the task coordinate system as if elastic bodies such
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as a compression spring were provided between the tool
tip member 21 and the double-chamfered engaging
member of the tip member holding means in order to
prevent an excessively large pressing force from being
generated between the tool tip member 21 and the tip
member holding means for the demounting process. The
"flexible servo control" is a well-known art and is not de-
scribed in detail here (see, for example, Japanese Un-
examined Patent Publication (Kokai) Nos. 07-20941 and
08-227320).
[0055] Similarly in this technique, when the phase of
the chamfers of the tool tip members 21 matches to that
of the chamfers of the receiving hole 51 during the relative
rotation between the tool tip member 21 and the double-
chamfered engaging member 53, the tool tip member 21
is fitted into the receiving hole 51 of the tip member hold-
ing means for the demounting process, and the robot
arm inserts the tool tip member 21 into the receiving hole
51 up to the predetermined position and then demounts
the tool tip member 21 from the tool body 20 by the cir-
cular movement thereof as described above.
[0056] Next, the process for mounting the tool tip mem-
ber 21 on the tool body 20 will be described briefly. As
described above with reference to Figs. 6A and 6B, the
tip member holding means 44 for the mounting process
is provided with the rotating mechanism using the bearing
62 and the clutch mechanism using the ball spring plung-
ers. When a torque larger than a specific level is exerted
on the double-chamfered engaging member 63 (that
functions as a rotation locking member in a manner sim-
ilar to the double-chamfered engaging member 53) dur-
ing the mounting of the tool tip member 21 on the tool
body 20, the clutch mechanism is activated so as to allow
the double-chamfered engaging member 63 to rotate
with respect to the rotating member 42 about the rotation
axis 61a, thereby achieving the tightening of the tool tip
member 21 with the specific level of torque.
[0057] In the mounting process, the rotating member
42 is located using the locating member 45 just as in the
demounting process, and the tool body 20 is then moved
to a position directly above one of the tip member holding
means 44 for the mounting process holding respective
tool tip members (contact tips) 21. Then, the robot arm
descends by a predetermined distance and then thread-
edly mounts the tool tip member 21 by the circular move-
ment thereof. It should be noted that the direction of the
circular movement is reverse to that in the threadedly
disengaging (demounting) operation. An amount of cir-
cular movement is determined to be somewhat larger
than that required for the threadedly mounting. Further,
if the torque is increased abruptly after the threadedly
mounting is substantially completed, the clutch mecha-
nism allow the double-chamfered engaging member 63
to rotate thereby to prevent excessively large load on
each part from being generated.
[0058] Also in this mounting process, servo control of
the robot mechanism 10 may be employed as an alter-
native means. In this case, the robot mechanism 10

measures disturbance torques acting on each of control
axes and stops rotation when each of the disturbance
torques reaches a predetermined value, so that the tool
tip member 21 can be tightened to the tool body 20 with
a specific tightening torque. The technique for stopping
the operation of the robot arm when the disturbance
torque reaches a predetermined value is well-known and
is not described in detail here (see, for example, Japa-
nese Unexamined Patent Publication (Kokai) Nos.
06-170540 and 2002-283059).
[0059] Next, with reference to Fig. 7, the nozzle clean-
ing means 46 shown in Fig. 4 will be described.
[0060] The nozzle cleaning means 46 is an example
of tool cleaning means for cleaning the tool tip member
21 or the nozzle 22 mounted on the tool body 20 and is
disposed on the rotating member 42 of the tip member
changing jig. The nozzle 22 is a kind of the tool tip member
and is attached to the outside of the tool tip member 21
described above so as to encircle the tool tip member 21
with a gap.
[0061] The nozzle cleaning means 46 has a structure
in which a cleaning brush 47 is attached to the outer
peripheral surface of a body comprised of a cylindrical
member 47a. In use, based on the result of the locating
described above, the robot mechanism 10 operates to
move the tool body 20 to a position directly above the
nozzle cleaning means 46 and then to descend by a pre-
determined distance. After that, it is in the state as shown
in Fig. 7. More specifically, there is a gap 23 between the
nozzle 22 provided at the distal end of the tool body (the
welding torch) 20 and the tool tip member (the contact
tip) 21 attached to the tool body 20 to allow an assist gas
to flow, and the cylindrical member 47a and the brush 47
are inserted into such gap 23.
[0062] The cylindrical member 47a and the brush 47
are sized so that the brush 47 comes into appropriate
contact with the inner peripheral surface of the nozzle 22.
[0063] In the state as shown in Fig. 7, if the robot mech-
anism 10 operates to rotate the rotating member 42 in a
manner similar to that in the operation for demounting
the tool tip member 21 as described above, the brush 47
rubs the inner peripheral surface of the nozzle 22 so that
an arc discharge due to such rubbing removes substanc-
es deposited as spatters on the inner peripheral surface
of the nozzle 22. As shown in Fig. 8, by further providing
a brush 47c on the inner peripheral surface of the cylin-
drical member 47a, the tool tip member (the contact tip)
21 may also be cleaned. Means other than the brush 47,
such as a reamer and the like, may also be used if it is
effective to remove the spatter deposits.
[0064] Moreover, a rotating member dedicated to the
nozzle cleaning means as well as a pedestal for rotatably
supporting the rotating member may be provided besides
the tip member changing jig so that the nozzle cleaning
is performed at a different position from where the tool
tip member is changed in order to facilitate removal of
fallen spatter. Preferably, because it is desirable to re-
move the spatters from the inner peripheral surface of
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the nozzle 22 before changing the tool tip member 21,
the nozzle cleaning as described above is typically per-
formed before changing the tool tip member.
[0065] As described above, if the nozzle 22 is disposed
around the tool tip member 21, as shown in Figs. 9A and
9B, the outer diameter of the cylindrical end portion of
the double-chamfered engaging member of the tip mem-
ber holding means should be sized to be smaller than
the inner diameter of the nozzle 22. This allows the cy-
lindrical end portion of the double-chamfered engaging
member to be inserted into the gap between the inner
peripheral surface of the nozzle 22 and the outer periph-
eral surface of the tool tip member 21, so that the tool tip
member 21 can be changed without demounting the noz-
zle 22 from the tool body 20, just as in the case when the
inner peripheral surface of the nozzle 22 is cleaned. It
should be noted that parts in common with Figs. 1A - 8
are referred to by like reference numerals in Figs. 9A and
9B. These parts are similar to those described above and
are not described in detail here.
[0066] while the present invention has been described
with reference to the embodiments shown in the accom-
panying drawings, it is to be understood that these em-
bodiments are only illustrative and not restrictive. There-
fore, the scope of the present invention is defined by the
appended claims and the embodiments of the present.
invention may be modified or changed without departing
from the scope of the appended claims.

Claims

1. An apparatus for automatically changing a tool tip
member (21) for a robot, said robot (10) operating in
the condition that said tool tip member (21) is thread-
edly mounted on a tool body (20) mounted on a robot
arm (11), said apparatus comprising:

a tip member changing jig (30) disposed in an
operational area of said robot (10);
a controller (1) for controlling operation of said
robot (10);
wherein said tip member changing jig (30) in-
cluding a plurality of tip member holding means
(33) each for holding a tip member,
said tip member changing jig (30) further in-
cludes a base member (31) and a rotating mem-
ber (32) rotatably supported by said base mem-
ber (31) about a rotation axis (z), characterised
in that said tip member holding means are dis-
posed at a position that is offset from said rota-
tion axis of said rotating member (32) and adapt-
ed to hold said tool tip member (21) so that a
central axis (61a) of relative rotation, for thread-
edly mounting the tool tip member (21) on said
tool body (20), extends substantially parallel to
said rotation axis (z) of the rotating member (32)
and wherein a rotation of said tool tip member

(21), with respect to said rotating member, is
locked.

2. The apparatus according to claim 1, wherein said
controller (1) controls the operation of said robot arm
(10) of said robot to move said tool body (20) around
said rotation axis (z) while keeping said tool body
(20) in contact with said tool tip member (21) held
by said tip member holding means (33), thereby to
rotate said rotating member (32) about said rotation
axis (z) while bringing about the relative rotation be-
tween said tool body (20) and said tool tip member
(21) so as to demount or mount said tool tip member
(21) from or to said tool body (20).

3. The apparatus according to claim 1, wherein said
rotating member (32) is provided with means (34)
for detecting a rotational phase.

4. The apparatus according to claim 1, wherein said tip
member holding means (33) has a rotation locking
member (63) for locking the relative rotation of said
tool tip member (21) with respect to said tip member
holding means (44) and said rotation locking mem-
ber (63) is supported on said rotating member (42)
via elastic element.

5. The apparatus according to claim 4, wherein said
rotation locking member (63) is supported on said
rotating member (42) so as to allow said rotation lock-
ing member (63) to rotate about its axis (61a) when
a torque larger than a predetermined value is exerted
on said rotation locking member (63) in the rotation
direction.

6. The apparatus according to claim 4, wherein said
rotation locking member (63) includes a cylindrical
portion formed with a receiving hole (61) for receiving
said tool tip member (21), so that said tool tip member
(21) is demounted or mounted from or on said tool
body while said tool tip member (21) being inserted
into said receiving hole (61).

7. The apparatus according to claim 6, wherein a cy-
lindrical outer tool tip member is further attached to
said tool body so as to encircle the periphery of said
tool tip member with a gap, and wherein an outer
diameter of the cylindrical portion of said rotation
locking member is smaller than an inner diameter of
said outer tool tip member so that the inner tool tip
member disposed inside said outer tool tip member
can be changed while said outside tool tip member
being mounted on said tool body.

8. The apparatus according to claim 7, wherein said
rotating member is provided with tool cleaning
means (46) for cleaning both or either one of said
inner tool tip member and said outer tool tip member.
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9. The robot tool-tip member automatic changing ap-
paratus according to claim 8, wherein said tool clean-
ing means (46) includes a cylindrical element (47a)
and said controller (1) controls the operation of said
robot arm (10) to move said tool body around said
rotation axis with said cylindrical element (42a) in-
serted between said outside tool tip member and
said inside tool tip member, thereby to bring about
relative rotation between said cylindrical element
(47a) of said tool cleaning means (46) and said inner
and outer tool tip members so as to clean both or
either one of said inner tool tip member and said
outer tool tip member.

10. The apparatus according to claim 9, wherein said
robot comprises an arc welding robot, said tool body
comprises an arc torch (20) provided with a nozzle
as said outer tool tip member, said inner tool tip mem-
ber comprises a contact tip (21), and said tool clean-
ing means comprises nozzle cleaning means (46).

Patentansprüche

1. Vorrichtung zum automatischen Wechseln eines
Werkzeugspitzenelements (21) für einen Roboter,
wobei der Roboter (10) in dem Zustand arbeitet, in
dem das Werkzeugspitzenelement (21) an einem
Werkzeugkörper (20) angeschraubt ist, der an ei-
nem Roboterarm (11) angebracht ist, wobei die Vor-
richtung umfasst:

eine Spitzenelement-Wechseleinrichtung (30),
die in einem Arbeitsbereich des Roboters (10)
angeordnet ist;
einen Controller (1) zum Steuern des Betriebs
des Roboters (10);
wobei die Spitzenelement-Wechseleinrichtung
(30) mehrere Spitzenelement-Haltemittel (33),
jedes zum Halten eines Spitzenelements, auf-
weist,
wobei die Spitzenelement-Wechseleinrichtung
(30) ferner ein Basiselement (31) und ein von
dem Basiselement (31) um eine Drehachse (z)
drehbar gehaltertes Drehelement (32) aufweist,
dadurch gekennzeichnet, dass die Spitzen-
element-Haltemittel an einer Position angeord-
net sind, die von der Drehachse des Drehele-
ments (32) versetzt ist, und sie das Werkzeug-
spitzenelement (21) so zu halten vermögen,
dass eine Zentralachse (61a) einer Relativdre-
hung zum Anschrauben des Werkzeugspitzen-
elements (21) an dem Werkzeugkörper (20) sich
im wesentlichen parallel zu der Drehachse (z)
des Drehelements (32) erstreckt, wobei eine
Drehung des Werkzeugspitzenelements (21) in
Bezug auf das Drehelement verriegelt ist.

2. Vorrichtung nach Anspruch 1, wobei der Controller
(1) den Betrieb des Roboterarms (10) des Roboters
steuert, um den Werkzeugkörper (20) um die Dreh-
achse (z) zu bewegen, während der Werkzeugkör-
per(20) mit dem von dem Spitzenelement-Haltemit-
tel (33) gehaltenen Werkzeugspitzenelement (21) in
Kontakt gehalten wird, um dadurch das Drehelement
(32) um die Drehachse (z) zu drehen und dabei die
Relativdrehung zwischen dem Werkzeugkörper (20)
und dem Werkzeugspitzenelement (21) zu bewir-
ken, um so das Werkzeugspitzenelement (21) an
dem Werkzeugkörper (20) anzubringen oder von
diesem zu lösen.

3. Vorrichtung nach Anspruch 1, wobei das Drehele-
ment (32) mit Mitteln (34) zum Erfassen einer Dreh-
phase versehen ist.

4. Vorrichtung nach Anspruch 1, wobei das Spitzen-
element-Haltemittel (33) ein Drehungs-Verriege-
lungselement (63) zum Verriegeln der Relativdre-
hung des Werkzeugspitzenelements (21) in Bezug
auf das Spitzenelement-Haltemittel (44) hat, und das
Drehungs-Verriegelungselement (63) an dem
Drehelement (42) über ein elastisches Element ge-
haltert ist.

5. Vorrichtung nach Anspruch 4, wobei das Drehungs-
Verriegelungselement (63) an dem Drehelement
(42) so gehaltert ist, dass sich das Drehungs-Ver-
riegelungselement (63) um seine Achse (61a) dre-
hen kann, wenn ein größeres Drehmoment als ein
vorbestimmter Wert auf das Drehungs-Verriege-
lungselement (63) in der Drehrichtung ausgeübt
wird.

6. Vorrichtung nach Anspruch 4, wobei das Drehungs-
Verriegelungselement (63) einen zylindrischen Ab-
schnitt aufweist, der mit einem Aufnahmeloch (61)
zum Aufnehmen des Werkzeugspitzenelements
(21) ausgebildet ist, so dass das Werkzeugspitzen-
element (21) von dem Werkzeugkörper abgenom-
men oder auf diesem angebracht wird, während das
Werkzeugspitzenelement (21) in das Aufnahmeloch
(61) eingesetzt ist.

7. Vorrichtung nach Anspruch 6, wobei des weiteren
ein zylindrisches äußeres Werkzeugspitzenelement
so an dem Werkzeugkörper angebracht ist, dass es
den Umfang des Werkzeugspitzenelements mit ei-
nem Zwischenraum umschließt, und wobei ein Au-
ßendurchmesser des zylindrischen Abschnitts des
Drehungs-Verriegelungselements kleiner ist als ein
Innendurchmesser des äußeren Werkzeugspitzen-
elements, so dass das innerhalb des äußeren Werk-
zeugspitzenelements angeordnete innere Werk-
zeugspitzenelement gewechselt werden kann, wäh-
rend das äußere Werkzeugspitzenelement an dem
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Werkzeugkörper angebracht ist.

8. Vorrichtung nach Anspruch 7, wobei das Drehele-
ment mit Werkzeugreinigungsmitteln (46) zum Rei-
nigen des inneren und/oder des äußeren Werkzeug-
spitzenelements versehen ist.

9. Automatische Wechselvorrichtung für ein Roboter-
Werkzeugspitzenelement nach Anspruch 8, wobei
das Werkzeugreinigungsmittel (46) ein zylindrisches
Element (47a) aufweist, und der Controller (1) den
Betrieb des Roboterarms (10) steuert, um den Werk-
zeugkörper um die Drehachse zu bewegen, wobei
das zylindrische Element (47a) zwischen dem äu-
ßeren Werkzeugspitzenelement und dem inneren
Werkzeugspitzenelement eingesetzt ist, wodurch ei-
ne Relativdrehung zwischen dem zylindrischen Ele-
ment (47a) des Werkzeugreinigungsmittels (46) und
den inneren und äußeren Werkzeugspitrenelemen-
ten zustande kommt, um das innere Werkzeugspi-
trenelement und/oder das äußere Werkzeugspit-
zenelement zu reinigen.

10. Vorrichtung nach Anspruch 9, wobei der Roboter ei-
nen Bogenschweißroboter umfasst, der Werkzeug-
körper einen mit einer Düse versehenen Lichtbogen-
brenner (20) als das äußere Werkzeugspitzenele-
ment umfasst, das innere Werkzeugspitzenelement
eine Kontaktspitze (21) umfasst, und das Werkzeug-
reinigungsmittel ein Düsenreinigungsmittel (46) um-
fasst.

Revendications

1. Appareil pour changer automatiquement un élément
terminal d’outil (21) pour un robot, ledit robot (10)
opérant dans la condition que ledit élément terminal
d’outil (21) est monté par filetage sur un corps d’outil
(20) monté sur un bras (11) de robot, ledit appareil
comprenant :

un bâti de changement d’élément terminal (30)
disposé dans une zone d’opération dudit robot
(10) ;
un contrôleur (1) pour commander une opéra-
tion dudit robot (10) ;
dans lequel ledit bâti de changement d’élément
terminal (30) incluant une pluralité de moyens
de maintien d’élément terminal (33), chacun
pour maintenir un élément terminal,
ledit bâti de changement d’élément terminal (30)
inclut en outre un élément de base (31) et un
élément rotatif (32) supporté de manière rotative
par ledit élément de base (31) autour d’un axe
de rotation (z),
caractérisé en ce que lesdits moyens de main-
tien d’élément terminal sont disposés en une po-

sition qui est décalée par rapport audit axe de
rotation dudit élément rotatif (32) et adaptés à
maintenir ledit élément terminal d’outil (21) de
manière à ce qu’un axe central (61a) de rotation
relative, pour un montage par filetage de l’élé-
ment terminal d’outil (21) sur ledit corps d’outil
(20), s’étende sensiblement parallèlement audit
axe de rotation (z) de l’élément rotatif (32) et
dans lequel une rotation dudit élément terminal
d’outil (21), par rapport audit élément rotatif, est
verrouillée.

2. Appareil selon la revendication 1, dans lequel ledit
contrôleur (1) commande l’opération dudit bras de
robot (10) dudit robot pour déplacer ledit corps d’outil
(20) autour dudit axe de rotation (z) tout en mainte-
nant ledit corps d’outil (20) en contact avec ledit élé-
ment terminal d’outil (21) maintenu par lesdits
moyens de maintien d’élément terminal (33), pour
faire ainsi tourner ledit élément rotatif (32) autour
dudit axe de rotation (z) tout en créant la rotation
relative entre ledit corps d’outil (20) et ledit élément
terminal d’outil (21) de manière à démonter ou à
monter ledit élément terminal d’outil (21) dudit ou sur
ledit corps d’outil (20).

3. Appareil selon la revendication 1, dans lequel ledit
élément rotatif (32) est prévu avec un moyen (34)
pour détecter une phase de rotation.

4. Appareil selon la revendication 1, dans lequel ledit
moyen de maintien d’élément terminal (33) a un élé-
ment de verrouillage de rotation (63) pour verrouiller
la rotation relative dudit élément terminal d’outil (21)
par rapport audit moyen de maintien d’élément ter-
minal (44) et ledit élément de verrouillage de rotation
(63) est supporté sur ledit moyen rotatif (42) par l’in-
termédiaire d’un élément élastique.

5. Appareil selon la revendication 4, dans lequel ledit
élément de verrouillage de rotation (63) est supporté
sur ledit moyen rotatif (42) de manière à permettre
que ledit élément de verrouillage de rotation (63)
tourne autour de son axe (61a) lorsqu’un couple plus
grand qu’une valeur prédéterminée est exercé sur
ledit élément de verrouillage de rotation (63) dans le
sens de rotation.

6. Appareil selon la revendication 4, dans lequel ledit
élément de verrouillage de rotation (63) inclut une
partie cylindrique formée avec un trou de réception
(61) pour recevoir ledit élément terminal d’outil (21),
de manière à ce que ledit élément terminal d’outil
(21) soit démonté ou monté dudit ou sur ledit corps
d’outil tandis que ledit élément terminal d’outil (21)
est inséré dans ledit trou de réception (61).

7. Appareil selon la revendication 6, dans lequel un élé-
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ment terminal d’outil extérieur cylindrique est en
outre fixé audit corps d’outil de manière à encercler
la périphérie dudit élément terminal d’outil avec un
espace, et dans lequel un diamètre extérieur de la
partie cylindrique dudit élément de verrouillage de
rotation est plus petit qu’un diamètre intérieur dudit
élément terminal d’outil extérieur de manière à ce
que l’élément terminal d’outil intérieur disposé à l’in-
térieur dudit élément terminal d’outil extérieur puisse
être changé alors que ledit élément terminal d’outil
extérieur est monté sur ledit corps d’outil.

8. Appareil selon la revendication 7, dans lequel ledit
élément rotatif est prévu avec un moyen de nettoya-
ge d’outil (46) pour nettoyer les deux ou l’un ou l’autre
dudit élément terminal d’outil intérieur et dudit élé-
ment terminal d’outil extérieur.

9. Appareil de changement automatique d’élément ter-
minal d’outil de robot selon la revendication 8, dans
lequel ledit moyen de nettoyage d’outil (46) inclut un
élément cylindrique (47a) et ledit contrôleur (1) com-
mande l’opération dudit bras de robot (10) pour dé-
placer ledit corps d’outil autour dudit axe de rotation
avec ledit élément cylindrique (42a) inséré entre ledit
élément terminal d’outil extérieur et ledit élément ter-
minal d’outil intérieur, pour ainsi créer une rotation
relative entre ledit élément cylindrique (47a) dudit
moyen de nettoyage d’outil (46) et lesdits éléments
terminaux d’outil intérieur et extérieur de manière à
nettoyer les deux ou l’un ou l’autre dudit élément
terminal d’outil intérieur et dudit élément terminal
d’outil extérieur.

10. Appareil selon la revendication 9, dans lequel ledit
robot comprend un robot de soudage à l’arc, ledit
corps d’outil comprend une torche à arc (20) prévue
avec une buse comme ledit élément terminal d’outil
extérieur, ledit élément terminal d’outil intérieur com-
prend une pointe de contact (21), et ledit moyen de
nettoyage d’outil comprend un moyen de nettoyage
de buse (46).
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