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(57) ABSTRACT

A shock sensor unit includes first and second sensor shafts
having bulging portions, first and second positioning pins in
contact with the bulging portions, first and second spring
members that press the first and second sensor shafts, firstand
second sensor bodies that contain the first and second posi-
tioning pins movably, and first and second detectors that
detect movements of first and second spring guides. Each of
the first and second positioning pins is located at two posi-
tions that are point-symmetrical with respect to a center point
between first and second electrodes.
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TANDEM WELDING TORCH

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a tandem welding
torch including a shock sensor unit attached to a robot arm of
awelding robot that performs tandem welding with two weld-
ing torches.

[0003] 2. Description of the Related Art

[0004] For example, Japanese Unexamined Patent Appli-
cation Publication Nos. 2004-351510 (hereinafter referred to
as PTL 1, paragraph [0006], FIGS. 1 and 2) and 2009-34746
(hereinafter referred to as PTL 2, FIGS. 2 to 4) each disclose
awelding torch attached to a welding robot. A typical welding
torch is equipped with a shock sensor unit (shock sensor) that
protects the welding torch when the welding torch collides
with a foreign object such as an object to be welded or a jig.
[0005] The shock sensor unit described in PTL 1 and PTL
2 is a single-torch sensor that stops the welding robot when it
detects a collision of one welding torch (nozzle) with a for-
eign object. The shock sensor unit is interposed between a
flange joined to a hollow wrist portion of the welding robot
and the welding torch.

[0006] For example, Japanese Unexamined Patent Appli-
cation Publication No. 2005-324250 (hereinafter referred to
as PTL 3, FIG. 4) discloses a shock sensor unit (shock sensor)
attached to a tandem welding torch. The shock sensor unit is
provided at a distal end of an arm of a welding robot, and two
welding torches are attached to a distal end of the shock
sensor unit with a bracket, a torch clamp, etc. being disposed
therebetween.

[0007] Inthetandem welding torch described in PTL 3, one
shock sensor unit is provided at the distal end of the arm of the
welding robot, a first torch and a first connector are provided
at a distal end of the shock sensor unit with a bracket being
disposed therebetween, and a second torch is attached to the
first connector with a second connector being disposed ther-
ebetween.

[0008] However, in the welding torch and the welding robot
described in PTL 1 and PTL 2, one shock sensor unit is
provided along a center line of one welding torch. Even when
two units, each including a single welding torch and a single
shock sensor unit, are juxtaposed, they are not applicable to a
tandem welding torch including two welding torches.
[0009] That is, even if two welding torches, each including
a shock sensor unit, are simply juxtaposed, they separately
move in a collision with a foreign object to be welded. Hence,
the distance between the distal ends of the welding torches
mounted in position and orientations and mount positions of
the welding torches are changed, and this makes accurate
welding difficult. For this reason, the welding torch described
in PTL 1 and PTL 2 is not applicable to a tandem welding
torch.

[0010] The shock sensor unit attached to the tandem weld-
ing torch described in PTL 3 receives the total mass of the
tandem welding torch, the bracket, and a torch cable and
tensile and compression loads on the torch cable produced by
robot operation. For this reason, it is necessary to use a strong
spring member in order to obtain a great holding force for
holding the tandem welding torch.

[0011] Accordingly, the detection sensitivity of the shock
sensor unit having such a structure needs to be reduced in
order to prevent erroneous detection when the tensile and
compression loads on the torch cable are applied.
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[0012] As a result, the shock sensor unit needs to hold the
welding torch with a spring force more than a proper force.
Since the spring force for holding the welding torch is great,
itlays a heavy burden. The shock sensor unit does not operate
unless a force greater than the spring force is applied thereto
when the welding torch collides with an object to be welded,
and therefore, the welding torch is bent.

[0013] Further, since the sensitivity to impact is set low, the
shock sensor unit delays detecting the collision of the welding
torch with the object. Therefore, the welding torch is
deformed by the impact, or welding wires in the welding
torch are misaligned with a welding line.

[0014] When the welding wires are misaligned, welding
defects, such as an undercut and incomplete penetration,
occur, and this deteriorates welding quality. For this reason, it
is necessary to accurately align two welding wires with the
welding line.

[0015] Inthetandem welding torch described in PTL 3 and
the tandem welding torch including two welding torches of
PTL 1 and PTL 2, power is separately supplied to the two
welding torches. Hence, in the shock sensor unit, it is essen-
tial to isolate two electrodes and to isolate the arms of the
welding robot. This increases the number of components and
complicates the structure and assembly operation.

SUMMARY OF THE INVENTION

[0016] Thepresentinventionhasbeen made in view of such
problems, and an object of the invention is to provide a
tandem welding torch including a shock sensor unit in which
deformation of welding torches is prevented by releasing,
through a first spring member and a second spring member, an
impact applied to the welding torches when the welding
torches touch or collide with a foreign object, such as an
object to be welded or a jig, and an accuracy of the welding
torches in returning to an original position after the impact is
released is enhanced.

[0017] To overcome the above-described problems, a tan-
dem welding torch according to an aspect of the present
invention includes a torch fixing portion that fixes distal ends
of two juxtaposed welding torches together, an insulation
cover that protects proximal ends of the welding torches, a
first torch proximal-end holding portion provided in the insu-
lation cover to hold the proximal end of one of the welding
torches, a second torch proximal-end holding portion pro-
vided in the insulation cover to hold the proximal end of the
other welding torch, and a shock sensor unit that detects tilts
and movements of the first torch proximal-end holding por-
tion and the second torch proximal-end holding portion. The
shock sensor unit includes a hollow first sensor shaft in which
afirst electrode is inserted, the first sensor shaft having a front
end connected to the first torch proximal-end holding portion
and a rear end having a bulging portion of an increased
diameter, a hollow second sensor shaft in which a second
electrode is inserted, the second sensor shaft extending in an
axial direction of the first sensor shaft to be adjacent to the
first sensor shaft and having a front end connected to the
second torch proximal-end holding portion and a rear end
having a bulging portion of an increased diameter, a first
positioning pin provided in contact with an outer peripheral
surface of the bulging portion of the first sensor shaft, a
second positioning pin provided in contact with an outer
peripheral surface of the bulging portion of the second sensor
shaft, a first spring member that presses the first sensor shaft
toward the distal end with a first spring guide being disposed
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therebetween, a second spring member provided adjacent to
the first spring member to press the second sensor shaft
toward the distal end with a second spring guide being dis-
posed therebetween, a first sensor body that contains the first
sensor shaft, the first positioning pin, and the first spring
member movably, a second sensor body that contains the
second sensor shaft, the second positioning pin, and the sec-
ond spring member movably, a first detector that detects a
movement in an axial direction of the first spring guide, and a
second detector that detects a movement in an axial direction
of the second spring guide. The first sensor body and the
second sensor body are located at positions that are point-
symmetrical with respect to a center point between the first
electrode and the second electrode. Each of the first position-
ing pin and the second positioning pin is located at at least two
positions that are point-symmetrical with respect to the center
point between the first electrode and the second electrode.
[0018] According to this structure, in the tandem welding
torch, when one and the other of the welding torches are
moved by a collision with a foreign object such as an object to
be welded or a jig, the first sensor shaft and the second sensor
shaft fixed to the welding torches move in cooperation while
the bulging portions are equally supported by the first and
second positioning pins each located at two point-symmetri-
cal positions. Hence, the first and second sensor shafts
smoothly move, and the received impact is released by the
first spring member and the second spring member to prevent
deformation of the welding torch.

[0019] In the tandem welding torch, the received impact
can be reliably detected by being transmitted to the first
detector and the second detector.

[0020] Similarly, after movement, the tandem welding
torch is smoothly and accurately returned to its original posi-
tion by the spring forces of the first spring member and the
second spring member, because the bulging portions are
equally supported by the first and second positioning pins
located at the point-symmetrical positions.

[0021] A tandem welding torch according to a second
aspect of the present invention includes a torch fixing portion
that fixes distal ends of two juxtaposed welding torches
together, an insulation cover that protects proximal ends of
the welding torches, a first torch proximal-end holding por-
tion provided in the insulation cover to hold the proximal end
of one of the welding torches, a second torch proximal-end
holding portion provided in the insulation cover to hold the
proximal end of the other welding torch, and a shock sensor
unit that detects tilts and movements of the first torch proxi-
mal-end holding portion and the second torch proximal-end
holding portion. The shock sensor unit includes a hollow first
sensor shaft in which a first electrode is inserted, the first
sensor shaft having a front end connected to the first torch
proximal-end holding portion and a rear end having a bulging
portion of an increased diameter, a hollow second sensor shaft
in which a second electrode is inserted, the second sensor
shaft extending in an axial direction of the first sensor shaft to
be adjacent to the first sensor shaft and having a front end
connected to the second torch proximal-end holding portion
and a rear end having a bulging portion of an increased
diameter, a first positioning pin provided in contact with an
outer peripheral surface of the bulging portion of the first
sensor shaft, a second positioning pin provided in contact
with an outer peripheral surface of the bulging portion of the
second sensor shaft, a first spring member that presses the first
sensor shaft toward the distal end with a first spring guide
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being disposed therebetween, a second spring member pro-
vided adjacent to the first spring member to press the second
sensor shaft toward the distal end with a second spring guide
being disposed therebetween, a first sensor body that contains
the first sensor shaft, the first positioning pin, and the first
spring member movably, a second sensor body that contains
the second sensor shaft, the second positioning pin, and the
second spring member movably, a first detector that detects a
movement in an axial direction of the first spring guide, and a
second detector that detects a movement in an axial direction
of the second spring guide. The first sensor body and the
second sensor body are located at positions that are point-
symmetrical with respect to a center point between the first
electrode and the second electrode. Each of the first position-
ing pin and the second positioning pin is located at at least two
positions on a first concentric circle centered on the center
point between the first electrode and the second electrode.
[0022] According to this structure, in a case in which one or
the other of the welding torches in the tandem welding torch
is moved by a collision with an object to be welded, when the
first sensor shaft and the second sensor shaft, which are
moved in cooperation with the welding torch, move along the
axial line and are returned to their original positions by the
spring forces of the first spring member and the second spring
member after movement, the bulging portions are supported
by the first positioning pins and the second positioning pins
each located at two positions on the first concentric circle
centered on the center point between the first electrode and
the second electrode. Hence, the first sensor shaft and the
second sensor shaft smoothly move and accurately return to
their original positions.

[0023] In the tandem welding torch, the received impact
can be reliably detected by being transmitted to the first
detector and the second detector.

[0024] Preferably, each of the first positioning pin and the
second positioning pin is located at at least two positions on a
second concentric circle having a radius different from that of
the first concentric circle.

[0025] According to this structure, since each of the first
positioning pin and the second positioning pin is located at at
least two positions on the second concentric circle having a
radius different from that of the first concentric circle, each of
the bulging portions of the first sensor shaft and the second
sensor shaft is supported by two or more positioning pins.
Hence, the bulging portions can be supported such as to be
guided and returned to original positions even when they are
moved.

[0026] Preferably, each of the first positioning pin and the
second positioning pin is located at two positions in a direc-
tion perpendicular to a center line that connects a center point
of the first electrode and a center point of the second elec-
trode.

[0027] According to this structure, since each of the first
positioning pin and the second positioning pin is located at
two positions in the direction perpendicular to the center line
that connects the center point of the first electrode and the
center point of the second electrode, the bulging portions of
the first and second sensor shafts is supported by the two
positioning pins located at the two positions at an equal dis-
tance from the center point between the electrodes. Hence,
the bulging portions can be supported such as to be guided
and returned to original positions even when they are moved.
[0028] Preferably, each of the first positioning pin and the
second positioning pin is located at four positions in a direc-
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tion of a center line that connects a center point of the first
electrode and a center point of the second electrode and a
direction orthogonal to the direction of the center line.
[0029] According to this structure, since each of the first
positioning pin and the second positioning pin is located at
four positions in the direction of the center line that connects
the center point of the first electrode and the center point of
the second electrode and the direction orthogonal to the direc-
tion of the center line, the bulging portions of the first sensor
shaft and the second sensor shaft are supported by the first
positioning pins and the second positioning pins. Hence, the
bulging portions can be supported such as to be guided and
returned to original positions even when they are moved.
[0030] The tandem welding torch of the present invention
includes the shock sensor unit in which deformation of the
welding torches is prevented by releasing, through the first
spring member and the second spring member, an impact
applied to the welding torches when the welding torches
touch or collide with a foreign object, such as an object to be
welded or a jig, and an accuracy of the welding torches in
returning to original positions after the impact is released is
increased. Hence, it is possible to suppress welding defects
such as an undercut and incomplete penetration and to
thereby improve welding quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG.1is a principal cross-sectional view of a weld-
ing robot equipped with a tandem welding torch according to
the present invention;

[0032] FIG.2is aprincipal plan view of the welding torch,
including a partial cross section;

[0033] FIG. 3 is a principal side view of the welding torch,
including a partial cross section;

[0034] FIG. 4 is an exploded perspective view of the tan-
dem welding torch;

[0035] FIG. 5 is an enlarged transverse sectional view of a
shock sensor unit in the tandem welding torch;

[0036] FIG. 6 is a cross-sectional view, taken along line
VI-VI of FIG. 5;

[0037] FIGS. 7A to 7C are principal longitudinal sectional
views illustrating the relationship between a first sensor shaft
and a first detector, FIG. 7A illustrates a positional relation-
ship between the first sensor shaft and the first detector in a
normal state, FIG. 7B illustrates a positional relationship
between the first sensor shaft and the first detector when the
first sensor shaft tilts up, and FIG. 7C illustrates a positional
relationship between the first sensor shaft and the first detec-
tor when the first sensor shaft moves rearward;

[0038] FIG. 8 is a cross-sectional view, taken along line
VII-VIII of FIG. 5; and

[0039] FIG. 9 is an enlarged vertical sectional view of a
shock sensor unit in a modification of the tandem welding
torch of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0040] A tandem welding torch according to an embodi-
ment of the present invention will be described with reference
to the drawings.

[0041] Before a description of a tandem welding torch 2
according to the embodiment of the present invention is pro-
vided, a welding robot 1 equipped with the tandem welding
torch 2 will be first described with reference to FIG. 1.
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[0042] In the embodiment of the present invention, the
tandem welding torch 2 changes its orientation in upward,
downward, leftward, and rightward directions according to a
welding operation state. For this reason, for convenience,
upper, lower, left, and right sides in FIG. 1 are referred to as
“up”, “down”, “front” and “rear”, respectively, in the embodi-
ment.

Configuration of Welding Robot

[0043] As illustrated in FIG. 1, the welding robot 1 is an
automatic welding apparatus that can perform high-speed
welding with high efficiency with a tandem welding torch 2.
The tandem welding torch 2 performs tandem welding by
simultaneously emitting arcs from two welding wires W (first
electrode W1, second electrode W2). The welding wires W
are unwound from unillustrated wire pools in unillustrated
wire feeders and are automatically supplied to the tandem
welding torch 2. The welding robot 1 conducts arc welding on
an object while supplying the welding wires W and welding
current.

[0044] The welding robot 1 mainly includes the tandem
welding torch 2 that conducts welding on an object, a power
supply (not illustrated) that supplies current to the welding
wires W, the wire feeders that supply the wires W wound
around the wire pools, and a robot arm 11 that moves the
tandem welding torch 2.

[0045] The tandem welding torch 2 is attached to a distal
end of the robot arm 11 with a shock sensor unit 3 being
disposed therebetween.

Structure of Tandem Welding Torch

[0046] As illustrated in FIGS. 2 and 3, the tandem welding
torch 2 is an integrated two-electrode torch including two
welding torches 21 and 22. The tandem welding torch 2 is a
tool that performs welding while supplying a pair of welding
wires W for welding an object, a welding current to be sup-
plied to the welding wires W, and a shield gas. The tandem
welding torch 2 mainly includes a torch fixing portion 23 for
fixing the welding torches 21 and 22, an insulation cover 24
for protecting rear ends (proximal ends) of the welding
torches 21 and 22, a first torch proximal-end holding portion
25 for holding the rear end (proximal end) of one of the
welding torches, that is, the welding torch 21, a second torch
proximal-end holding portion 26 for holding the proximal
end of the other welding torch 22, a first electric connecting
member 27 and a second electric connecting member 28 for
electrically connecting the first torch proximal-end holding
portion 25 and the second torch proximal-end holding portion
26, respectively, to a shock sensor unit 3, and the shock sensor
unit 3 for detecting tilts and axial movements of the first and
second torch proximal-end holding portions 25 and 26.

Structure of Welding Torches

[0047] As illustrated in FIG. 2, the welding torches 21 and
22 form a double torch composed of two juxtaposed torches.
The welding torches 21 and 22 are formed by hollow cylin-
drical members through which the welding wires W (see FIG.
3) extend. Front ends of the welding torches 21 and 22 are
fixed to the torch fixing portion 23, and rear ends thereof are
fixed to the first and second torch proximal-end holding por-
tions 25 and 26.
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Structure of Torch Fixing Portion

[0048] The torch fixing portion 23 fixes the distal ends of
the two welding torches 21 and 22 together. On an upper side
of the torch fixing portion 23, a pair of hose connecting
portions 23a are provided to supply cooling water from an
unillustrated cooling-water supply source to the welding
torches 21 and 22 via hoses.

Structure of Insulation Cover

[0049] As illustrated in FIGS. 2 and 3, the insulation cover
24 protects the rear ends (proximal ends) of the two welding
torches 21 and 22, and is formed by a cylindrical insulation
member, such as a rubber member, which contains the first
and second torch proximal-end holding portions 25 and 26
and the first and second electric connecting members 27 and
28 movably. A rear aperture edge of the insulation cover 24 is
fixed to an inner edge of a flange 374 of a sensor case body 37
shaped like a flanged cylinder.

Structures of First Torch Proximal-End Holding Portion and
Second Torch Proximal-End Holding Portion

[0050] As illustrated in FIG. 4, the first torch proximal-end
holding portion 25 and the second torch proximal-end hold-
ing portion 26 are torch connectors that hold the rear ends
(proximal ends) of the welding torches 21 and 22, respec-
tively, and are formed by electrically conductive cylindrical
members juxtaposed with a predetermined space therebe-
tween in the insulation cover 24. The first and second torch
proximal-end holding portions 25 and 26 respectively include
expanding slits 25¢ and 26¢ that give elasticity to front open-
ing portions 254 and 26a (see FIG. 6) and rear opening
portions 25b and 265 in an outer peripheral direction, and
attachment faces 254 and 264 that allow the first and second
electric connecting members 27 and 28 to be attached to
upper and lower outer faces of the rear opening portions 256
and 26b. To the first and second torch proximal-end holding
portions 25 and 26, wire connectors are screwed. The wire
connectors are equipped with power feed wires that are routed
from the interior of the sensor case body 37 along an outer
side surface of the robot arm 11 and connected to the power
supply (not illustrated).

[0051] The welding torches 21 and 22 are inserted in the
front opening portions 25a and 26a (see FIG. 6), respectively,
and are fixed by fasteners (not illustrated).

[0052] Distal ends of cylindrical portions 3156 and 325 of
first and second sensor shafts 31 and 32 are inserted in the rear
opening portions 255 and 265, respectively, and are fixed by
fasteners (not illustrated). O-rings O1 are fitted on the distal
ends of the cylindrical portions 315 and 3264.

[0053] When outer sides of the front opening portions 25a
and 264 (see FIG. 6) and the rear opening portions 256 and
26b are tightened by the fasteners (not illustrated), the
expanding slits 25¢ and 26¢ cause the front opening portions
25a and 264 and the rear opening portions 256 and 265 to
decrease in diameter in the outer peripheral direction so that
the welding torches 21 and 22 and the cylindrical portions 314
and 3254 can be fixed firmly. The expanding slits 25¢ and 26¢
extend from end faces of the front opening portions 25a and
26a and the rear opening portions 256 and 265 to outer sides
of portions where the welding torches 21 and 22 and the
cylindrical portions 315 and 325 are inserted.

[0054] The attachment faces 254 and 26d are portions to
which connecting plates 27a and 284 of the first and second
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electric connecting members 27 and 28 are screwed, respec-
tively, and are formed by rear upper and lower flat faces of the
first and second torch proximal-end holding portions 25 and
26.

Structures of First Electric Connecting Member and Second
Electric Connecting Member

[0055] As illustrated in FIG. 4, the first electric connecting
member 27 and the second electric connecting member 28
electrically connect the first torch proximal-end holding por-
tion 25 and the second torch proximal-end holding portion 26
to a first sensor body B1 and a second sensor body B2,
respectively, such that the first torch proximal-end holding
portion 25 and the second torch proximal-end holding portion
26 can swing.

[0056] The first and second electric connecting members
27 and 28 respectively include connecting plates 27a and 28a
to be fixed to the upper and lower attachment faces 254 and
26d of the first and second torch proximal-end holding por-
tions 25 and 26, connecting plates 275 and 285 to be fixed to
front sides of attachment faces Bla and B2a provided on
upper and lower front sides of the first and second sensor
bodies B1 and B2, and connecting cables 27¢ and 28¢ for
connecting the connecting plates 27a and 28a to the connect-
ing plates 275 and 285, respectively.

[0057] The first sensor body B1 and the second sensor body
B2 are located at positions that are point-symmetrical with
respect to a center point O between the first electrode W1 and
the second electrode W2.

[0058] The connecting plates 27a, 27b, 28a, and 285 are
formed by rectangular conductive flat plates, and are screwed
to the attachment faces 25d, 264, Bla, and B2a, respectively.
[0059] The connecting cables 27¢ and 28c¢ are routed
between the connecting plates 27a and 28a to be fixed to the
first and second torch proximal-end holding portions 25 and
26 and the connecting plates 275 and 285 to be fixed to the
first and second sensor bodies B1 and B2. The connecting
cables 27¢ and 28c¢ are outwardly curved in symmetrical
upward and downward directions in side view so that the first
and second torch proximal-end holding portions 25 and 26
can tilt or move in the axial direction in operative connection
with the welding torches 21 and 22.

Structure of Shock Sensor Unit

[0060] As illustrated in FIG. 4, the shock sensor unit 3 is a
sensor that detects movements of the welding torches 21 and
22 and protects the welding torches 21 and 22 when the
welding torches 21 and 22 touch or collide with a foreign
object such as an object to be welded or a jig. The shock
sensor unit 3 also functions as a protection unit that stops the
welding robot 1 when detecting tilts and movements of the
first and second torch proximal-end holding portions 25 and
26 with first and second detectors SW1 and SW2. The shock
sensor unit 3 is interposed between the distal end of the robot
arm 11 and the welding torches 21 and 22, and elastically
supports the rear ends (proximal ends) of the welding torches
21 and 22 so that the welding torches 21 and 22 can tilt (see
FIG. 7B), move in the axial direction (see FIG. 7C), and
automatically return.

[0061] As will be described below, the shock sensor unit 3
includes a first sensor shaft 31, a second sensor shaft 32, first
positioning pins P1, second positioning pins P2, a first spring
member SP1, a second spring member SP2, a first sensor
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body B1, a second sensor body B2, an insulation member B3,
a first detector SW1, a second detector SW2, a first power
feed adaptor 33, a second power feed adaptor 34, a sensor
cover 35, a rubber sheet 36, a sensor case body 37, and an
insulation bracket 38.

Structures of First Sensor Shaft and Second Sensor Shaft

[0062] As illustrated in FIG. 4, the first sensor shaft 31 and
the second sensor shaft 32 are formed by substantially flanged
cylindrical hollow and conductive metallic members in which
the first electrode W1 and the second electrode W2 are
inserted, respectively. The first and second sensor shafts 31
and 32 have the same shape, and extend in the axial direction
to be adjacent to each other. The first and second sensor shafts
31 and 32 are arranged to tilt the welding torches 21 and 22
(tilt in directions of arrows a and b in FIGS. 6 and 7B) and
move the welding torches 21 and 22 (move in a direction of
arrow ¢ in FIGS. 6 and 7C) integrally with the first and second
torch proximal-end holding portions 25 and 26 being dis-
posed therebetween.

[0063] The first and second sensor shafts 31 and 32 include
cylindrical portions 315 and 326 provided at front ends
thereof, bulging portions 31a and 32a provided at rear ends
thereof, and engaging portions 31¢ and 32¢ provided on outer
peripheral surfaces of the bulging portions 31a and 32a,
respectively.

[0064] Asillustrated in FIG. 6, the bulging portions 31a and
32a are annular portions of an increased diameter provided at
the rear ends of the first and second sensor shafts 31 and 32,
respectively. On upper and lower sides of the outer peripheral
surfaces of the bulging portions 31a and 324, the engaging
portions 31¢ and 32¢ are provided in the shape of a recess in
front view. The first and second positioning pins P1 and P2 are
engaged with the engaging portions 31c¢ and 32c¢, respec-
tively. Inner wall surfaces of the bulging portions 31a and 324
are nearly tapered to increase in diameter toward rear ends.
For this reason, the first and second sensor shafts 31 and 32
can tilt about the bulging portions 31a and 32a, respectively,
even when the first and second electrodes W1 and W2 are
inserted therein (see FIG. 7C).

[0065] Front ends of the cylindrical portions 316 and 325
are inserted in and connected to the first and second torch
proximal-end holding portions 25 and 26, respectively.
O-rings O1 are fitted on the front ends of the cylindrical
portions 315 and 325.

[0066] The engaging portions 31¢ and 32¢ are positioning
engaging grooves with which rear ends (proximal ends) of the
first and second positioning pins P1 and P2 are engaged in
position, respectively. The engaging portions 31¢ and 32¢ are
cut in an L-shape in side view. Since the engaging portions
31c and 32c¢ are thus shaped like the engaging grooves with
which the first and second positioning pins P1 and P2 are
engaged in position, they serveto position the first and second
positioning pins P1 and P2 so that the first and second posi-
tioning pins P1 and P2 return to their original engaging states
even when they are moved.

Structures of First Positioning Pin and Second Positioning
Pin

[0067] Asillustrated in FIG. 8, the first positioning pins P1
and the second positioning pins P2 are formed by similar

members that are line-symmetrical and point-symmetrical
with respect to the insulation member B3 that vertically
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extends at a center point O between the first electrode W1 and
the second electrode W2. The first positioning pins P1 and P2
are inserted in pin insertion holes Ble and B2e of the first and
second sensor bodies B1 and B2, and are engaged on axial
center sides with the engaging portions 31¢ and 32¢ provided
on the outer peripheral surfaces of the bulging portions 31a
and 32a of the first and second sensor shafts 31 and 32,
respectively. Outer apertures of the pin insertion holes Ble
and B2e are closed by the connecting plates 275 and 285 of
the first and second electric connecting members 27 and 28,
respectively, so that the first and second positioning pins P1
and P2 can slightly move up and down.

[0068] Since the first and second positioning pins P1 and P2
are thus meshed with the engaging portions 31c¢ and 32¢,
respectively, they automatically return to predetermined posi-
tions on the axes even when the first and second sensor shafts
31 and 32 tilt or move in the axial direction.

[0069] The first positioning pins P1 and the second posi-
tioning pins P2 are formed by columnar steel members. The
first positioning pins P1 are provided at two upper and lower
positions on a center line 1.3 centered on a center point OW1
of'the first electrode W1, and the second positioning pins P2
are provided at two upper and lower positions on a center line
L4 centered on a center point OW2 of the second electrode
W2.

[0070] In other words, each of the first positioning pins P1
and the second positioning pins P2 are provided at at least two
points on a concentric circle C1 centered on the center point
O between the first electrode W1 and the second electrode
W2. Here, each of the first positioning pins P1 and the second
positioning pins P2 are located at two line-symmetric posi-
tions on the upper and lower sides of the center points OW1
and OW2 of the first electrode W1 and the second electrode
W2.

Structures of First Spring Member and Second Spring
Member

[0071] As illustrated in FIG. 4, the first spring member SP1
and the second spring member SP2 are formed by similar
members provided adjacent to each other along an axis line
L1 (see FIG. 8). The first and second spring members SP1 and
SP2 press the first and second sensor shafts 31 and 32 toward
the front ends with first and spring guides G1 and G2 being
disposed therebetween, respectively, and are formed by heli-
cal compression springs for example.

Structures of First Spring Guide and Second Spring Guide

[0072] Asillustrated in FIG. 4, the first spring guide G1 and
the second spring guide G2 are formed by cylindrical con-
ductive metallic members or nonconductive resin members of
the same shape, and support front ends of the first spring
member SP1 and the second spring member SP2, respec-
tively. The first and second spring guides G1 and G2 are
provided adjacent to each other in cavities B15 and B2b of the
first and second sensor bodies B1 and B2, respectively, and
are movable in the axial direction.

[0073] As illustrated in FIG. 6, the first and second spring
guides G1 and G2 include spring receiving portions Gla and
(2a that support the front ends of the first and second spring
members SP1 and SP2, contact faces G1b and G254 in contact
with the bulging portions 31a and 32a, annular grooves Glc
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and G2¢ with which O-rings O2 are engaged, and dog attach-
ment faces G1d and G2d to which dogs D1 and D2 are
attached, respectively.

[0074] The spring receiving portions Gla and G2a are in
contact with the front ends of the first and second spring
members SP1 and SP2, respectively, and are formed by annu-
lar inner bottom faces provided at inner peripheral edges of
the front ends of the cylindrical first and second spring guides
G1 and G2.

[0075] The contact faces G1b and G2b are provided on
front end faces of the first and second spring guides G1 and
(G2, and are concave nearly in the shape of a mortar in accor-
dance with the surface shape of the tiltable bulging portions
31a and 32a.

[0076] As illustrated in FIG. 4, the O-rings O2 are engaged
with the annular grooves G1c and G2¢. The annular grooves
Glc and G2¢ are formed by ring-shaped concave grooves
provided on the outer peripheral surfaces near the front ends
of the first and second spring guides G1 and G2.

[0077] The dogs D1 and D2 for attaching the first and
second detectors SW1 and SW2 are screwed to the dog
attachment faces G1d and G2d, respectively. The dog attach-
ment faces G1d and G2d are formed by flat faces provided on
upper outer peripheral surfaces near the front ends of the first
and second spring guides G1 and G2.

Structures of First Sensor Body and Second Sensor Body

[0078] The first sensor body B1 and the second sensor body
B2 are cylindrical conductive metallic members in which the
first and second sensor shafts 31 and 32, the first and second
positioning pins P1 and P2, and the first and second spring
members SP1 and SP2 are movably contained, and are
formed of duralumin as an example. The first and second
sensor bodies B1 and B2 are located at positions that are
point-symmetrical with respect to the center point O between
the first and second electrodes W1 and W2, and have line-
symmetrical shapes such that opposing, upper and lower
faces thereof are flat.

[0079] The first and second sensor bodies B1 and B2
respectively include the above-described attachment faces
Bla and B2a, the above-described cavities B15 and B2b, dog
arrangement holes Blc and B2¢ communicating between the
attachment faces Bla and B2a and the cavities B15 and B25,
lower flat faces B1d and B2d to which an insulation bracket
38 is fixed, the pin insertion holes Ble and B2e in which the
first and second positioning pins P1 and P2 are inserted, an
insulation-cover fixing member 39 provided on the attach-
ment faces Bla and B2a, a sensor cover 35 that covers the
attachment faces Bla and B2a, a rubber sheet 36 that holds
the first and second sensor bodies B1 and B2, the insulation
member B3 provided between the first and second sensor
bodies B1 and B2, and an insulation bracket 38 provided
under the first and second sensor bodies B1 and B2 and the
insulation member B3.

[0080] To the attachment faces Bla and B2a, the insula-
tion-cover fixing member 39, the first and second detectors
SW1 and SW2, and the rubber sheet 36 are attached. The
attachment faces Bla and B2a are formed by flat faces pro-
vided on outer upper faces of the first and second sensor
bodies B1 and B2, respectively.

[0081] The cavities B1b and B2b are columnar spaces in
which the first and second spring guides G1 and G2 are
inserted, respectively, and extend in the axial direction.
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[0082] The dog arrangement holes Blc and B2c¢ are
through holes in which the dogs D1 and D2 are loosely fitted
to be movable in the axial direction (rearward). The dogs D1
and D2 move together with the first and second spring guides
G1 and G2 provided movably in the axial direction in the first
and second sensor bodies B1 and B2. The dog arrangement
holes Blc and B2c¢ are substantially square such that the dogs
D1 and D2, which are shaped like a rectangle extending long
in the right-left direction in plan view, can move in the front-
rear direction.

[0083] Theinsulation bracket 38is screwed to the lower flat
faces B1d and B2d. The lower flat faces B1d and B2d are
formed by horizontal faces provided on lower surfaces of the
first and second sensor bodies B1 and B2.

[0084] The first and second positioning pins P1 and P2,
which are engaged on the axial center sides with the engaging
portions 31c¢ and 32c¢, are inserted in the pin insertion holes
Ble and B2e, respectively.

[0085] The insulation-cover fixing member 39 fixes the
insulation cover 24 to the shock sensor unit 3. The insulation-
cover fixing member 39 is formed of an insulating material
such as engineering plastic, and is screwed to front-side posi-
tions on the attachment faces Bla and B2a.

Structure of Sensor Cover

[0086] The sensor cover 35 is a resin cover that covers and
protects the first and second detectors SW1 and SW2 and the
dogs D1 and D2 which project upward from the rubber sheet
36 holding the attachment faces Bla and B2a. For example,
the sensor cover 35 is formed by a platelike member formed
of engineering plastic. The sensor cover 35 extends from the
attachment face Bla of the first sensor body B1 to the attach-
ment face B2a of the second sensor body B2 and is screwed to
the attachment faces Bla and B2a.

[0087] The rubber sheet 36 is an insulation cover that cov-
ers surfaces of the attachment faces Bla and B2a on which
the first and second detectors SW1 and SW2 and the sensor
cover 35 are arranged, and outer side faces of the first and
second sensor bodies B1 and B2, and is shaped nearly like a
lip channel in front view. An upper surface of the rubber sheet
36 has through holes in which screw members for screwing
the first and second detectors SW1 and SW2 and the sensor
cover 35 are to be inserted, and through holes 364 aligned
with the dog arrangement holes Blc and B2c¢, respectively.

Structures of Insulation Member and Insulation Bracket

[0088] The insulation member B3 is a resin plate member
provided between the first and second sensor bodies B1 and
B2 to isolate the sensor bodies B1 and B2, and is clamped
therebetween.

[0089] The insulation bracket 38 is an insulation plate
member that holds the first and second sensor bodies B1 and
B2 and the insulation member B3 from below, and is screwed
to lower surfaces of the first and second sensor bodies B1 and
B2.

Structures of First Detector and Second Detector

[0090] The first detector SW1 and the second detector SW2
are sensors that stop the welding robot 1 when detecting
movements in the axial direction of the first spring guide G1
and the second spring guide G2, respectively. For example,
the first and second detectors SW1 and SW2 are formed by
hinge-lever type microswitches. That is, when the welding
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torches 21 and 22 tilt or move in the axial direction, the first
and second sensor shafts 31 and 32, which move together with
the welding torches 21 and 22, turn the first and second
detectors SW1 and SW2 on and off in response to transmis-
sion of the movements of the welding torches 21 and 22 via
the first and second spring guides G1 and G2 and the dogs D1
and D2. The first and second detectors SW1 and SW2 are
normally placed in an ON state such that the dogs D1 and D2
press movable contact members, and are placed in an OFF
state such that the dogs D1 and D2 separate from the movable
contact members when the welding torches 21 and 22 and the
first and second sensor shafts 31 and 32 are moved. Terminals
of'the first and second detectors SW1 and SW2 are connected
to the first and second sensor bodies B1 and B2, respectively,
via the rubber sheet 36.

Structures of First Power Feed Adaptor and Second Power
Feed Adaptor

[0091] The first power feed adaptor 33 and the second
power feed adaptor 34 are formed by flanged cylinders
formed of an electrically conductive metal, and are screwed to
rear end faces of the first sensor body B1 and the second
sensor body B2, respectively. The first and second power feed
adaptors 33 and 34 respectively include spring receiving por-
tions 33a and 34a for supporting the rear ends of the first and
second spring members SP1 and SP2, flanges 335 and 344
having a plurality of threaded holes, and cylindrical connect-
ing portions 33¢ and 34¢ on which power feed dampers (not
illustrated) are fitted. These parts are provided integrally.
[0092] The spring receiving portions 33a and 34q are cylin-
drical portions to be inserted in the cavities B156 and B2,
respectively, and have O-rings O3 attached to outer peripheral
portions thereof.

[0093] The flanges 335 and 345 allow the first and second
power feed adaptors 33 and 34 to be screwed to rear periph-
eral edge portions of the cavities B15 and B2 of the first and
second sensor bodies B1 and B2.

[0094] The cylindrical connecting portions 33¢ and 34c
extend rearward from the flanges 335 and 345, respectively,
and tubular power feed dampers (not illustrated) are fitted
thereon.

Structure of Sensor Case Body

[0095] The sensor case body 37 is formed by a flanged
cylindrical conductive metallic member provided to cover the
outer peripheries of the first and second sensor bodies B1 and
B2, and has, at its front end, a flange 374 having holes used to
screw the sensor case body 37 to a robot wrist 4.

Operation of Welding Torch

[0096] Next, operation of the tandem welding torch 2 will
be described with reference to FIGS. 1 to 8.

[0097] Asillustrated in FIG. 1, when welding is performed
with the tandem welding torch 2, first, the power supply (not
illustrated) for the welding robot 1 is turned on. Current from
the power supply flows to an object to be welded through
unillustrated electric wires and the first and second electrodes
W1 and W2 routed along the outer side surface of the robot
arm 11 as the two welding wires W for the welding torches 21
and 22, so that arcs are produced. The welding torches 21 and
22 perform tandem welding while being moved by the robot
arm 11. A ground current flows from the object toward the
power supply.
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[0098] Then, cooling water is supplied from the unillus-
trated cooling-water supply source into the torch fixing por-
tion 23 through the hoses (not illustrated) and the hose con-
necting portions 23a, and cools the distal ends of the welding
torches 21 and 22 heated by welding.

[0099] For example, when the welding torches 21 and 22
are tilted or moved in the axial direction from the state of FIG.
7A by contact or collision with a foreign object, such as an
object to be welded or a jig, during welding, the first and
second torch proximal-end holding portions 25 and 26 and
the first and second sensor shafts 31 and 32 tilt (in the direc-
tions of arrows a and b) or move in the axial direction (in the
direction of arrow ¢) together with the welding torches 21 and
22, as illustrated in FIGS. 7B and 7C.

[0100] As illustrated in FIG. 7B, when the welding torches
21 and 22 and the first and second sensor shafts 31 and 32 tilt
in the upward, downward, leftward, or rightward direction,
they tilt in the upward, downward, leftward, or rightward
direction (in the direction of arrow a or b) about center points
C3 of the bulging portions 31a and 32a. For example, when
the welding torches 21 and 22 are tilted in the upward direc-
tion (direction of arrow a) by a collision with the object to be
welded, they tilt about the center points C3 of the first and
second sensor shafts 31 and 32, respectively. Hence, the bulg-
ing portions 31a and 324 move the first and second spring
guides G1 and G2 and the dogs D1 and D2 rearward (in a
direction of arrow d) while compressing the first and second
spring members SP1 and SP2.

[0101] Then, since the dogs D1 and D2, which have placed
the first and second detectors SW1 and SW2 in the ON state
by pressing the movable contact members of the detectors
SW1 and SW2, move rearward (in a direction of arrow e)
away from the movable contact members, the detectors SW1
and SW2 are turned off. Thus, it is detected that any of the
welding torches 21 and 22 is brought into an abnormal state
by a collision with the foreign object, and the welding robot 1
is stopped.

[0102] When the welding torches 21 and 22 separate from
the object to be welded after the collision, the first and second
sensor shafts 31 and 32 are returned to their original positions
by the spring forces of the first and second spring members
SP1 and SP2 transmitted via the first and second spring guides
G1 and G2. For this reason, the welding torches 21 and 22, the
dogs D1 and D2, and the first and second detectors SW1 and
SW2 are also returned to their original positions, and the first
and second detectors SW1 and SW2 are returned to the ON
state.

[0103] As illustrated in FIG. 7C, when the welding torches
21 and 22 move in the axial center direction, a similar opera-
tion is performed.

[0104] When the first and second sensor shafts 31 and 32
return from the state of FIG. 7B or 7C to the state of FIG. 7A,
since the engaging portions 31c¢ and 32c¢ of the bulging por-
tions 31a and 32a are meshed with the upper and lower
positioning pins P1 and P2, as illustrated in FIGS. 6 and 8, tilts
and movements in the axial direction of the first and second
sensor shafts 31 and 32 are guided by the positioning pins P1
and P2. Hence, even when the first and second sensor shafts
31 and 32 are moved, they are smoothly guided and returned
to their original positions.

[0105] Therefore, even when the welding torches 21 and
22, which move together with the first and second sensor
shafts 31 and 32, are tilted or moved in the axial direction by
contact with a foreign object, such as an object to be welded,
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they smoothly return to their original positions. Hence, the
two welding wires W located at the distal ends of the welding
torches 21 and 22 of the welding robot 1 are prevented from
misalignment, and keep accurately performing welding along
the welding line.

[0106] Inthis way, in the tandem welding torch 2 according
to the embodiment of the present invention, even when the
welding torches 21 and 22 collide with a foreign object such
as an object to be welded, the welding torches 21 and 22 and
the first and second sensor shafts 31 and 32 tilt or move
rearward together, elastically move away from the foreign
object while compressing the first and second spring mem-
bers SP1 and SP2, and detect the collision with the foreign
object. Hence, the impact force applied to the welding torches
21 and 22 can be absorbed. This can prevent the welding
torches 21 and 22 from deformation and damage.

[0107] When the first and second sensor shafts 31 and 32 tilt
ormove rearward, the first and second positioning pins P1 and
P2 engaged with the engaging portions 31¢ and 32¢ provided
on the outer peripheries of the bulging portions 31a and 32a
guide movements of the bulging portions 31la and 32a.
Hence, the movements ofthe first and second sensor shafts 31
and 32 are stabilized. Even when the first and sensor shafts 31
and 32 move, they can smoothly return to their original posi-
tions.

[0108] As a result, the tandem welding torch 2 can accu-
rately perform tandem welding while the two welding torches
21 and 22 are kept at predetermined positions.

Modification

[0109] While the embodiment of the present invention has
been described above, the present invention is not limited to
the above-described embodiment, and may be appropriately
modified without departing from the scope of the invention.
The above-described structures are denoted by the same ref-
erence numerals, and descriptions thereof are skipped.
[0110] FIG. 9 is an enlarged vertical sectional view of a
shock sensor unit 3A in a modification of the tandem welding
torch according to the embodiment.

[0111] While each of the first positioning pins P1 and the
second positioning pins P2 are located at two upper and lower
positions on the corresponding bulging portion 31a or 32a of
the first or second sensor shaft 31 or 32 in the above embodi-
ment, as illustrated in FIG. 8, the present invention is not
limited thereto. For example, as illustrated in FIG. 9, the
number of positioning pins may be further increased by pro-
viding each of first positioning pins P1 (Pla, P15, Plc, and
P1d) and second positioning pins P2 (P2a, P2b, P2¢, and P2d)
at at least four (two or more) positions on concentric circles
C2 and C3 having a radius different from that of a concentric
circle C1 centered on a center point O.

[0112] In this case, pin insertion holes Ble are formed at
four upper, lower, right, and left positions of the first sensor
body B1, and pin insertion holes B2e are formed at four upper,
lower, right, and left positions of the second sensor body B2.
The first positioning pins P1 (Pla, P15, P1¢, and P1d) and the
second positioning pins P2 (P2a, P2b, P2¢, and P2d) are
inserted in the pin insertion holes Ble and B2e. Similarly,
engaging portions 31c¢ are formed at four upper, lower, right,
and left positions of the bulging portion 31a of the first sensor
shaft 31, and engaging portions 32¢ are formed at four upper,
lower, right, and left positions of the bulging portion 32a of
the second sensor shaft 32. Ends of the first positioning pins
P1 (P1a, P15, P1c, and P1d) and ends of the second position-
ing pins P2 (P2a, P2b, P2c, and P2d) are engaged with the
engaging portions 31c¢ and 32c.
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[0113] An insulation member B3 is provided between the
first positioning pin P1 (P1¢) and the second positioning pin
P2 (P2c¢) located near the center point O, and supports the
positioning pins P1 and P2.

[0114] The first positioning pin P1 (P1d) and the second
positioning pin P2 (P2d) remote from the center point O in the
right-left direction are supported in a manner illustrated in
FIG. 9.

[0115] In this way, in the first and second sensor shafts 31
and 32, the first positioning pins P1 and the second position-
ing pins P2 are inserted in the engaging portions 31¢ and 32¢
each provided at the four upper, lower, right, and left positions
on the outer peripheral surfaces of the bulging portions 31a
and 32a, and each of the engaging portions 31c and 32c¢ is
supported by the four upper, lower, right, and left positioning
pins.

[0116] Thus, the first sensor shaft 31 and the second sensor
shaft 32 are supported while the four upper, lower, right, and
left positions on the outer periphery of each of the bulging
portions 31a and 32a are engaged. Hence, even when the first
and second sensor shafts 31 and 32 tilt or move in the axial
direction, they can be guided to smoothly return to their
original positions.

Other Modifications

[0117] The first positioning pins P1 (Pla, P15, Plc, and
P1d) and the second positioning pins P2 (P2a, P25, P2¢, and
P2d) adopted in the above modification may be arranged in a
manner different from the arrangement manner of FIG. 9 as
long as they are located on the concentric circles C2 and C3
having a radius different from that of the concentric circle C1
centered on the center point O.

[0118] Forexample, the first positioning pins P1 (P1a, P15,
Plec, and P1d) and the second positioning pins P2 (P2a, P25,
P2¢, and P2d) may be located at positions that are line-
symmetrical with respect to center lines [.3 and 1.4 extending
in the up-down direction and arranged in directions oblique to
the center lines L3 and L4.

[0119] In this case, the first positioning pins P1 (Pla, P15,
Plec, and P1d) and the second positioning pins P2 (P2a, P25,
P2¢, and P2d) can also support the outer peripheral portions
of the bulging portions 31a and 324 of the first and second
sensor shafts 31 and 32 in a well balanced manner, because
the positioning pins are arranged in a balanced manner with
respectto the center lines 1.3 and [4 in the right-left direction.

What is claimed is:

1. A tandem welding torch comprising:

a torch fixing portion that fixes distal ends of two juxta-
posed welding torches together;

an insulation cover that protects proximal ends of the weld-
ing torches;

a first torch proximal-end holding portion provided in the
insulation cover to hold the proximal end of one of the
welding torches;

a second torch proximal-end holding portion provided in
the insulation cover to hold the proximal end of the other
welding torch; and

a shock sensor unit that detects tilts and movements of the
first torch proximal-end holding portion and the second
torch proximal-end holding portion,

wherein the shock sensor unit includes
a hollow first sensor shaft in which a first electrode is

inserted, the first sensor shaft having a front end con-
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nected to the first torch proximal-end holding portion
and a rear end having a bulging portion of an
increased diameter,

ahollow second sensor shaft in which a second electrode
is inserted, the second sensor shaft extending in an
axial direction of the first sensor shaft to be adjacent to
the first sensor shaft and having a front end connected
to the second torch proximal-end holding portion and
a rear end having a bulging portion of an increased
diameter,

a first positioning pin provided in contact with an outer
peripheral surface of the bulging portion of the first
sensor shaft,

a second positioning pin provided in contact with an
outer peripheral surface of the bulging portion of the
second sensor shaft,

a first spring member that presses the first sensor shaft
toward the distal end with a first spring guide being
disposed therebetween,

a second spring member provided adjacent to the first
spring member to press the second sensor shaft
toward the distal end with a second spring guide being
disposed therebetween,

a first sensor body that contains the first sensor shaft, the
first positioning pin, and the first spring member mov-
ably,

a second sensor body that contains the second sensor
shaft, the second positioning pin, and the second
spring member movably,

a first detector that detects a movement in an axial direc-
tion of the first spring guide, and

a second detector that detects a movement in an axial
direction of the second spring guide,

wherein the first sensor body and the second sensor body
are located at positions that are point-symmetrical with
respect to a center point between the first electrode and
the second electrode, and

wherein each of the first positioning pin and the second
positioning pin is located at at least two positions that are
point-symmetrical with respect to the center point
between the first electrode and the second electrode.

2. A tandem welding torch comprising:

a torch fixing portion that fixes distal ends of two juxta-
posed welding torches together;

an insulation cover that protects proximal ends of the weld-
ing torches;

a first torch proximal-end holding portion provided in the
insulation cover to hold the proximal end of one of the
welding torches;

a second torch proximal-end holding portion provided in
the insulation cover to hold the proximal end of the other
welding torch; and

a shock sensor unit that detects tilts and movements of the
first torch proximal-end holding portion and the second
torch proximal-end holding portion,

wherein the shock sensor unit includes
a hollow first sensor shaft in which a first electrode is

inserted, the first sensor shaft having a front end con-
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nected to the first torch proximal-end holding portion
and a rear end having a bulging portion of an
increased diameter,

ahollow second sensor shaft in which a second electrode
is inserted, the second sensor shaft extending in an
axial direction of the first sensor shaft to be adjacent to
the first sensor shaft and having a front end connected
to the second torch proximal-end holding portion and
a rear end having a bulging portion of an increased
diameter,

a first positioning pin provided in contact with an outer
peripheral surface of the bulging portion of the first
sensor shaft,

a second positioning pin provided in contact with an
outer peripheral surface of the bulging portion of the
second sensor shaft,

a first spring member that presses the first sensor shaft
toward the distal end with a first spring guide being
disposed therebetween,

a second spring member provided adjacent to the first
spring member to press the second sensor shaft
toward the distal end with a second spring guide being
disposed therebetween,

afirst sensor body that contains the first sensor shaft, the
first positioning pin, and the first spring member mov-
ably,

a second sensor body that contains the second sensor
shaft, the second positioning pin, and the second
spring member movably,

afirst detector that detects a movement in an axial direc-
tion of the first spring guide, and

a second detector that detects a movement in an axial
direction of the second spring guide,

wherein the first sensor body and the second sensor body

are located at positions that are point-symmetrical with

respect to a center point between the first electrode and
the second electrode, and

wherein each of the first positioning pin and the second

positioning pin is located at at least two positions on a

first concentric circle centered on the center point

between the first electrode and the second electrode.

3. The tandem welding torch according to claim 1 or 2,
wherein each of the first positioning pin and the second posi-
tioning pin is located at at least two positions on a second
concentric circle having a radius different from that of the first
concentric circle.

4. The tandem welding torch according to any one of
claims 1 to 3, wherein each of the first positioning pin and the
second positioning pin is located at two positions in a direc-
tion perpendicular to a center line that connects a center point
of the first electrode and a center point of the second elec-
trode.

5. The tandem welding torch according to any one of
claims 1 to 3, wherein each of the first positioning pin and the
second positioning pin is located at four positions in a direc-
tion of a center line that connects a center point of the first
electrode and a center point of the second electrode and a
direction orthogonal to the direction of the center line.
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