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DESCRIPTION

WELDING TORCH AND ATTACHMENT JIG

TECHNICAL FIELD
[0001]
The present invention relates to a welding torch and a mounting jig thereof.
Priority is claimed on Japanese Patent Application No. 2014-088475, filed April 22,

2014, the content of which is incorporated herein by reference.

BACKGROUND ART

[0002]

When a structure (work piece) including metal or nonferrous metal as a welding base
material is welded, non-consumable electrode type gas shield arc welding, so-called gas
tungsten arc welding (GTAW), such as tungsten inert gas welding (TIG welding), has been
conventionally used.

[0003]

In TIG welding, a TIG welding torch is generally used, welding is performed by
generating an arc between a non-consumable electrode and a work piece, melting the work
piece by heat of the arc, and forming a molten pool. In addition, welding is performed by
emitting a shield gas from a torch nozzle surrounding the non-consumable electrode, and
thereby blocking atmosphere (air) by the shield gas.

[0004]

Below, one example of a TIG welding torch which has been generally used is

explained referring to FIGs. 14A and 14B.  Moreover, FIG. 14A is a side view of the TIG
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welding torch 100, and FIG. 14B is a cross section of a main section of the TIG welding torch
shown in FIG. 14A.

[0005]

As shown in FIGs. 14A and 14B, the TIG welding torch 100 mainly includes a
non-consumable electrode 101 which generates an arc between the non-consumable electrode
101 and a work piece; a collet 102 which supports the non-consumable electrode 100 in a
state where the non-consumable electrode 100 is inserted into the collet 102; a collet body
103 on the inside of which the collet 102 is held in a state of projecting the non-consumable
electrode 101 from the front end side; a torch body 104 on which the collet body 103 is
mounted; a torch nozzle 105 which is mounted on the collet body 103 in a state of
surrounding the non-consumable electrode 101, and emits a shield gas toward a molten pool
of a work piece generated by the arc; a front side gasket 106 which is disposed between the
torch body 104 and the torch nozzle 105; a torch cap 108 which is mounted in a state of
disposing a rear side gasket 107 between the torch body 104 and the torch cap 108; and a
handle 109 on which the torch body 104 is mounted and which a user holds.

[0006]

When the TIG welding torch 100 explained above is used, welding is performed by
connecting a welding cable C, emitting a shield gas, which is supplied from the welding cable
C, from the torch nozzle 105 while generating an arc between the non-consumable electrode

101 and the work piece by electric power supplied from the welding cable C.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0007]
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Patent Document No. 1;: PCT International Publication No. WO 2013/145430

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED

[0008]

However, in the TIG welding explained above, welding is performed by using the
TIG welding torch 100 while feeding a filler metal (welding rod) by hand. In this case, a
user has to supply the filler metal and operate the TIG welding torch at the same time by both
hands. Therefore, a skillful technique is required.

[0009]

It is also possible to TIG weld semi-automatically by mounting a wire-aiming guide
(also called a filler guide) on the TIG welding torch 100 and thereby automatically feeding a
welding wire (also called a filler) which is the filler metal. In this case, the welding wire is
easily supplied, but the operability of the TIG welding torch 100 may be worsen by the
wire-aiming guide mounted to the TIG welding torch 100.

[0010]

Specifically, since the wire-aiming guide is mounted near the outer periphery of the
torch nozzle 105 with a mounting jig, the wire-aiming guide is easily affected by heat of an
arc. In addition, a problem that the wire-aiming guide moves during the operation, and a
feeding position of the welding wire is not determined arises. Furthermore, the mounting jig
has low universal use, and there is a problem that the mounting jig is not shared between the
TIG welding torches which are made by different manufacturers.

[0011]

In consideration of the above-described problems, it is an object of the present
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invention to provide a welding torch to which the wire-aiming guide can be mounted in stable
conditions, and the wire-aiming guide having high universal use can also be mounted, and a

mounting jig.

MEANS FOR SOLVING THE PROBLEM

[0012]

In order to solve the problems, the present invention provides the following welding
torches and mounting jigs.

(1) A welding torch including:

a non-consumable electrode which generates an arc between a work piece and the
non-consumable electrode;

a collet which supports the non-consumable electrode in a state where the
non-consumable electrode is inserted;

a collet body on the inside of which the collet is held in a state of projecting the
non-consumable electrode from a front end of the collet body:;

a torch body on which the collet body is mounted and which includes an electric
supplying part for supplying electric power to the non-consumable electrode through the
collet body and the collet and a passage for supplying a shield gas;

a torch nozzle which is mounted on the collet body in a state of surrounding the
non-consumable electrode and emits the shield gas toward a molten pool of the work piece
which is generated by the arc;

a torch cap which has a male screw which can be screwed into a female screw of the
torch body which is formed on the side opposite to the side where the collet body is mounted
and is detachably mounted on the torch body; and

a mounting jig with which a wire-aiming guide which feeds a welding wire toward
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wherein the mounting jig includes a male screw which can be screwed into the
female screw of the torch body and is detachably mounted on the torch body.
2) The welding torch according to (1), wherein the mounting jig includes a female
screw into which the male screw of the torch cap can be screwed, and the torch cap is
detachably mounted on the mounting jig by screwing the male screw of the torch cap into the
female screw of the mounting jig.
3) The welding torch according to (1) or (2), wherein the mounting jig includes a
through hole in which the non-consumable electrode is penetrated.
4) The welding torch according to any one of (1) to (3), wherein, in a state where the
male screw of the mounting jig is screwed into the female screw of the torch body, a front end
of the male screw pressurizes the collet toward a front end side while the front end of the male
screw 1s in contact with a rear end of the collet.
(5) The welding torch according to (3), wherein the mounting jig includes an extension
collet which slidably supports the non-consumable electrode inserted into the through hole in
the longitudinal direction;

in a state where the male screw of the mounting jig is screwed into the female screw
of the torch body, and the male screw of the torch cap is screwed into the female screw of the
mounting jig, the front end of the extension collet pressurizes the collet toward a front end
side while the front end of the extension collet is in contact with the rear end of the collet.
(6) The welding torch according to any one of (1) to (5), wherein the wire-aiming guide
is mounted on a periphery of the mounting jig through a support tool.
(7 The welding torch according to (6), wherein a feeing position of the welding wire is
adjusted by changing a mounting position of the support tool relative to the mounting jig.

(8) The welding torch according to (7), wherein the mounting jig includes a stopper
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which regulates a movement of the support tool.
9) A mounting jig with which a wire-aiming guide for supplying a welding wire toward
a molten pool of a work piece is mounted on a welding torch including: a non-consumable
electrode which generates an arc between a work piece and the non-consumable electrode; a
collet which supports the non-consumable electrode in a state where the non-consumable
electrode is inserted; a collet body on the inside of which the collet is held in a state of
projecting the non-consumable electrode from a front end of the collet body; a torch body on
which the collet body is mounted and which includes an electric supplying part for supplying
electric power to the non-consumable electrode through the collet body and the collet and a
passage for supplying a shield gas; a torch nozzle which is mounted on the collet body in a
state of surrounding the non-consumable electrode, and emits the shield gas toward a molten
pool of the work piece which is generated by the arc; and a torch cap which has a male screw
which can be screwed into a female screw of the torch body which is formed on the side
opposite to the side where the collet body is mounted, and is detachably mounted on the torch
body;

wherein the mounting jig includes a male screw which can be screwed into the
female screw of the torch body, is detachably mounted on the torch body.
(10) The mounting jig according to (9), wherein the mounting jig includes a female screw
into which the male screw of the torch cap can be screwed, and the torch cap is detachably
mounted on the mounting jig by screwing the male screw of the torch cap into the female
screw of the mounting jig.
(11) The mounting jig according to (9) or (10), wherein the mounting jig includes a
through hole in which the non-consumable electrode is penetrated.
(12) The mounting jig according to any one of (9) to (11), wherein, in a state where the

male screw of the torch cap 1s screwed into the female screw of the torch body, a front end of
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the male screw pressurizes the collet toward a front end side while the front end of the male
screw is in contact with a rear end of the collet.
(13)  The mounting jig according to (11), wherein the mounting jig includes an extension
collet which slidably supports the non-consumable electrode inserted into the through hole in
the longitudinal direction;

in a state where the male screw of the mounting jig is screwed into the female screw
of the torch body, and the male screw of the torch cap is screwed into the female screw of the
mounting jig, the front end of the extension collet pressurizes the collet toward a front end
side while the front end of the extension collet is in contact with the rear end of the collet.
(14) The mounting jig according to any one of (9) to (13), wherein the wire-aiming guide
is mounted on a periphery of the mounting jig through a support tool.
(15) The mounting jig according to (14), wherein a mounting position of the support tool
is changeable.
(16) The mounting jig according to (15), wherein the mounting jig includes a stopper
which regulates a movement of the support tool.

[0013]

In other words, the present invention has the following embodiments.
[1] A welding torch including:

a non-consumable electrode which generates an arc between a work piece and the
non-consumable electrode;

a collet which supports the non-consumable electrode in a state where the
non-consumable electrode is inserted;

a collet body on the inside of which the collet is held in a state of projecting the
non-consumable electrode from a front end of the collet body:;

a torch body on which the collet body is mounted, and which includes an electric
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supplying part for supplying electric power to the non-consumable electrode through the
collet body and the collet and a passage for supplying a shield gas;

a torch nozzle which is mounted on the collet body in a state of surrounding the
non-consumable electrode and emits the shield gas toward a molten pool of the work piece
which is generated by the arc;

a torch cap which has a male screw which can be screwed into a female screw of the
torch body which is formed on the side opposite to the side where the collet body is mounted
and is detachably mounted on the torch body;

a wire-aiming guide which feeds a welding wire toward the molten pool of the work
piece; and

a mounting jig with which the wire-aiming guide is mounted;

wherein the mounting jig includes a male screw which can be screwed into the
female screw of the torch body, and is detachably mounted on the torch body.

[2] The welding torch according to [1], wherein the mounting jig includes a female
screw into which the male screw of the torch cap can be screwed, and the torch cap is
detachably mounted on the mounting jig by screwing the male screw of the torch cap into the
female screw of the mounting jig.

[3] The welding torch according to [1] or [2], wherein the mounting jig includes a
through hole in which the non-consumable electrode is penetrated.

[4] The welding torch according to any one of [1] to [3], wherein, in a state where the
male screw of the mounting jig is screwed into the female screw of the torch body, a front end
of the male screw pressurizes the collet toward a front end side of the collet body while the
front end of the male screw is in contact with a rear end of the collet.

[5] The welding torch according to [3], wherein the mounting jig includes an extension

collet which slidably supports the non-consumable electrode inserted into the through hole in
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in a state where the male screw of the mounting jig is screwed into the female screw
of the torch body, and the male screw of the torch cap is screwed into the female screw of the
mounting jig, the front end of the extension collet pressurizes the collet toward a front end
side of the collet body while the front end of the extension collet is in contact with the rear
end of the collet.
[6] The welding torch according to any one of [1] to [5], wherein the wire-aiming guide
is mounted on a periphery of the mounting jig through a support tool.
[7] The welding torch according to [6], wherein a feeding position of the welding wire is
adjusted by changing a mounting position of the support tool relative to the mounting jig.
[8] The welding torch according to [7], wherein the mounting jig includes a stopper
which regulates a movement of the support tool.
[9] A mounting jig with which a wire-aiming guide for feeding a welding wire toward a
molten pool of a work piece is mounted on a welding torch including: a non-consumable
electrode which generates an arc between a work piece and the non-consumable electrode; a
collet which supports the non-consumable electrode in a state where the non-consumable
electrode is inserted; a collet body on the inside of which the collet is held in a state of
projecting the non-consumable electrode from a front end of the collet body; a torch body on
which the collet body is mounted and which includes an electric supplying part for supplying
electric power to the non-consumable electrode through the collet body and the collet and a
passage for supplying a shield gas; a torch nozzle which is mounted on the collet body in a
state of surrounding the non-consumable electrode which protrudes from the collet and emits
the shield gas toward a molten pool of the work piece which is generated by the arc; and a
torch cap which has a male screw which can be screwed into a female screw of the torch body

which is formed on the side opposite to the side where the collet body is mounted and is
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detachably mounted on the torch body;

wherein the mounting jig includes a male screw which can be screwed into the
female screw of the torch body, is detachably mounted on the torch body.
[10] The mounting jig according to [9], wherein the mounting jig includes a female screw
into which the male screw of the torch cap can be screwed, and the torch cap is detachably
mounted on the mounting jig by screwing the male screw of the torch cap into the female
screw of the mounting jig.
[11] The mounting jig according to [9] or [10], wherein the mounting jig includes a
through hole in which the non-consumable electrode is penetrated.
[12] The mounting jig according to any one of [9] to [11], wherein, in a state where the
male screw of the torch cap is screwed into the female screw of the torch body, a front end of
the male screw pressurizes the collet toward a front end side while the front end of the male
screw 1s in contact with a rear end of the collet.
[13] The mounting jig according to [11], wherein the mounting jig includes an extension
collet which slidably supports the non-consumable electrode inserted into the through hole in
the longitudinal direction;

in a state where the male screw of the mounting jig is screwed into the female screw
of the torch body, and the male screw of the torch cap is screwed into the female screw of the
mounting jig, the front end of the extension collet pressurizes the collet toward a front end
side while the front end of the extension collet is in contact with the rear end of the collet.
[14] The mounting jig according to any one of [9] to [13], wherein the mounting jig
includes a support tool for mounting the wire-aiming guide mounted on a periphery of the
mounting jig.
[15] The mounting jig according to [14], wherein a mounting position of the support tool

is changeable.
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[16] The mounting jig according to [15], wherein the mounting jig includes a stopper
which regulates a movement of the support tool.

[17] The mounting jig according to [15] or [16], wherein the support tool includes a ring
part having an open part, and an arm part which outwardly extends from the periphery of the
ring part, the ring part has a pair of flange portions at both ends of the open part, and the
support tool can be detached from the mounting jig by the flange portions.

[18] The mounting jig according to [17], wherein the arm part has an open par for fixing a

feeding head of the wire-aiming guide.

EFFECTS OF THE PRESENT INVENTION

[0014]

As explained above, according to the present invention, it is possible to provide a
welding torch on which a wire-aiming guide can be mounted in stable conditions and on

which a wire-aiming guide having high universal use is mounted, and a mounting jig.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

FIG. 1 is an exploded perspective view illustrating a welding torch and a mounting
Jig according to the first embodiment of the present invention.

FIG. 2 is a side view illustrating the welding torch shown in FIG. 1.

FIG. 3 is a cross section illustrating a mounting mechanism of the mounting jig
mounted on the welding torch shown in FIG. 1.

FIG. 4A is a side view illustrating a wire-aiming guide mounted on the mounting jig
with a support tool.

FIG. 4B is a front view illustrating a wire-aiming guide.
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FIG. 5 is a built-up cross section illustrating a mounting mechanism of the welding
torch according to the second embodiment of the present invention.

FIG. 6 is an exploded cross section illustrating a mounting mechanism of the
mounting jig mounted on the welding torch according to the second embodiment of the
present invention.

FIG. 7 illustrates a state of the wire-aiming guide where the wire-aiming guide slides
in a front-back direction, (A) is a side view illustrating the wire-aiming guide in a state of
sliding backwardly and (B) is a side view illustrating the wire-aiming guide in a state of
sliding forwardly.

FIG. 8 is side view illustrating the mounting jig on periphery of which a stopper is
mounted.

FIG. 9 illustrates a state where a periaxial position of the support tool relative to the
mounting jig is changed, (A) is a front view illustrating the support tool in a state where a
feeding head is upwardly positioned, (B) is a front view illustrating the support tool in a state
where the feeding head is rotated in one direction from the state shown in FIG. 9(A), and (C)
is a front view illustrating the support tool in a state where the feeding head is rotated in the
other direction from the state shown in FIG. 9(A).

FIG. 10A is a side view illustrating another embodiment of the wire-aiming guide
which has a rotation mechanism.

FIG. 10B is a side view illustrating further another embodiment of the wire-aiming
guide which has a slide mechanism.

FIG. 10C 1s a side view illustrating further another embodiment of the wire-aiming
guide which has a damper mechanism.

FIG. 11 is a cross section illustrating one example of a rear side gasket.

FIG. 12 is a cross section illustrating another embodiment of the mounting jig.



10

15

20

25

13

FIG. 13 is a cross section illustrating another embodiment of the torch cap.

FIG. 14A is a side view illustrating the conventional TIG welding torch.

FIG. 14B is a cross section of a main section of the conventional TIG welding torch.

FIG. 15 is a built-up cross section illustrating another embodiment of a mounting
mechanism of the welding torch according to the second embodiment of the present

invention.

DESCRIPTION OF EMBODIMENTS

[0016]

Below, embodiments of the welding torch and the mounting jig according to the
present invention are explained in detail referring to figures.

(First embodiment)

First, as a first embodiment of the present invention, a welding torch 1A and a
mounting jig SOA shown in FIGs. 1 to 3 are explained. Moreover, FIG. 1 is an exploded
perspective view illustrating a welding torch 1A.  FIG. 2 is a side view illustrating the
welding torch 1A shown in FIG. 1. FIG. 3 is a cross section illustrating a mounting
mechanism of the mounting jig SOA mounted on the welding torch 1A shown in FIG. 1.

[0017]

As shown in FIGs. 1 to 3, the welding torch 1A mainly includes a non-consumable
electrode 2 which generates an arc between a work piece and the non-consumable electrode 2;
a collet 3 which supports the non-consumable electrode 2 in a state where the
non-consumable electrode is inserted inside thereof; a collet body 4 on the inside of which at
least one portion of the collet 3 protruding the non-consumable electrode protrudes from the
front end side is held; a torch body 5 on which the collet body 4 is mounted in a state where at

least one portion of the collet 3 is held inside thereof; a torch nozzle 6 which is mounted on
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the collet body 4, covers the periphery of the non-consumable electrode 2 protruding from the
collet body 4, and emits a shield gas toward a molten pool of the work piece which is
generated by the arc; a front side gasket 7 which is arranged between the torch body 5 and the
torch nozzle 6; a torch cap 8 which is mounted on the torch body 5 through the mounting jig
50A; and a handle 9 on which the torch body is mounted 5, and a user holds.

[0018]

In other words, the welding torch 1A of the first embodiment has a structure in which
a wore-aiming guide 60 which feeds a welding wire W toward a molten pool of a work piece
explained below is mounted on the generic TIG welding torch 100 with the mounting jig 50A.

[0019]

The non-consumable electrode 2 is a long electrode bar formed using a metallic
material having a high melting point, for example, tungsten.

[0020]

The collet 3 is a roughly cylindrical member formed using metallic material having
excellent electric conductivity and heat conductivity, for example, copper or a copper alloy.
The collet has a through hole 3a which is penetrated in the longitudinal direction, and
supports the non-consumable electrode 2 which is inserted on the inside of the through hole
3a as it can slide in the longitudinal direction. In addition, multiple slits 3b are provided side
by side in a circumferential direction at front end side of the collet 3. The multiple slits 3b
are formed by linearly cut out the collet 3 from the front end to midway in the longitudinal
direction thereof. Thereby, the front end portions 3¢ between slits 3b of the collet 3 can
elastically deform in the shrunk radial direction. On the other hand, the rear end side of the
collet 3 has an enlarged diameter portion 3e. The enlarged diameter portion 3e is in contact
with the mounting bracket 51A which is explained below.

[0021]
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The collet body 4 is a roughly cylindrical member formed using metallic material
having excellent electric conductivity and heat conductivity, for example, copper or a copper
alloy. The collet body 4 has a through hole 4a which penetrates in the longitudinal direction.
The collet body 4 holds the collet 3 which is inserted into the through hole 4a from the rear
end side. In addition, the through hole 4a of the collet body 4 is also a passage in which a
shield gas supplied from the torch body 5 side flows. In addition, the radius of the front end
of the collet body 4 is gradually reduced along with the through hole 4a, and only the
non-consumable electrode 2 protrudes from the front end of the through hole 4a.
Furthermore, there are multiple ejection holes 4b from which the shield gas is ejected
provided side by side in a circumferential direction at the front end side of the collet body 4.
The collet body 4 is mounted on the torch body 5 by screwing the rear end portion of the
collect body 4 into the torch body 5. The collet body 4 is detachably mounted on the torch
body 5.

[0022]

The torch body 5 include a metallic mounting body 10 formed using metallic
material having lower electric conductivity and lower heat conductivity than those of the
collet 3 and the collet body 4, for example, steel such as mild steel and stainless steel, or brass.
The metallic mounting body 10 is covered with an insulating resin.

[0023]

The metallic mounting body 10 works as a power feeding portion which supplies
electric power to the non-consumable electrode 2 via the collet body 4 and collet 3.
Specifically, the metallic mounting body 10 is in contact with the collet body 4. The rear
end face of the enlarged diameter portion 3e of the collet 3 is in contact with a front end face
of a male screw 51a of the mounting bracket 51A which is screwed into the metallic mounting

body 10. Thereby, the metallic mounting body 10 works as the power feeding portion which
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supplies electric power to the non-consumable electrode 2 through the collet body 4 and the
collet 3. In addition, a passage which supplies the shield gas to the collet body 4 is formed
on the inside of the metallic mounting body 10.

[0024]

The collet body 4 is mounted on one end side (front end side) of a portion 10a which
is formed so as to be roughly cylindrical (below, abbreviated to “cylindrical portion 10a”) of
the metallic mounting body 10 by screwing. In addition, the torch cap 8 is mounted on the
other end side of the cylindrical portion 10a by screwing. The collet body 4 and the torch
cap 8 are detachably mounted on the cylindrical portion 10a. The metallic mounting body
10 includes a connection portion 10c at the front end of a portion 10b which downwardly
extends so as to be roughly tubular shape from the middle of a cylindrical portion 10a (below
abbreviated to “extension portion 10b”).  One end of the welding cable C can be connected
to the connection portion 10c. The other end of the welding cable C is connected with a
welding power source apparatus (not shown in figures). It is possible to supply electric
power and the shield gas from the welding power source apparatus to the welding torch 1A.
Moreover, examples of the shield gas include inert gas, such as argon, and helium.

[0025]

The torch nozzle 6 is for rectifying the shield gas ejected from the ejection holes 4b
of the collet body 4, as well as preventing contamination of sputtering particles during
welding. The torch nozzle 6 has a roughly cylindrically-formed nozzle structure using a
material having excellent heat resistance, such as ceramic, and the radius of the front end
thereof 1s gradually reduced. The torch nozzle 6 is screwed to the periphery of the collet
body 4. Thereby, the torch nozzle 6 is detachably mounted on the collet body 4.

[0026]

The mounting jig S0A includes a mounting bracket 51A formed using steel such as
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mild steel and stainless steel or brass. The mounting bracket S1A is covered with an
insulating resin.  The mounting bracket 51A includes a male screw 51a on one end side
(front end side) which can be screwed into a female screw 10d of the metallic mounting body
10. The mounting jig 50A is detachably mounted on the torch body 5 by screwing the male
screw S1a of the mounting bracket S1A into the female screw 10d of the metallic mounting
body 10.

[0027]

In addition, the mounting bracket 51A include a female screw 51b on the side (rear
end side) opposite to the side where the male screw 51a is formed. The female screw 51b is
commonalized with the female screw 10d of the metallic mounting body 10. The mounting
bracket 51A includes a through hole 51¢ in which the non-consumable electrode 2 is
penetrated in the longitudinal direction at the center portion.

[0028]

By screwing the male screw S1a of the mounting bracket 51A into the female screw
10d of the metallic mounting body 10, the mounting jig S0A pressurizes the collet 3 toward
the front end side while the front end of the male screw 51a is in contact with the rear end (the
enlarged diameter portion 3¢) of the collet 3. At this time, the front end face (a tapered
portion 3d) of the collet 3 which is inserted into the through hole 4a of the collet body 4 is
pressurized to the front side face of the through hole 4. As a result, a front end portion 3¢ of
the collet 3 elastically deforms so as to reduce the diameter. Thereby, the front end portion
3¢ of the collet 3 holds the non-consumable electrode 2, and the non-consumable electrode 2
is fixed in the collet 3. On the other hand, it is possible to adjust a position of the
non-consumable electrode 2 in the longitudinal direction or remove and change the
non-consumable electrode 2 by loosening the screw of the mounting jig S0A.

[0029]
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The wire-aiming guide 60 includes a feeding head 61 from the front end side of
which the welding wire W is delivered while guiding the welding wire W, and a liner 62
which feeds the welding wire W toward the front end side of the feeding head 61. The
feeding head 61 of the wire-aiming guide 60 1s detachably mounted on the periphery of the
mounting jib SOA with a support tool 63.

[0030]

The feeding head 61 includes a linear portion 61a which extends in the longitudinal
direction and a curved portion 61b of which the front end side curves toward the front end
side of the non-consumable electrode 2. The liner 62 is connected with a wire feeder (not
shown in figures). The wire feeder automatically feeds the welding wire W to the welding
torch 1A.

[0031]

As shown in FIGs. 4A and 4B, the support tool 63 includes a ring portion 64 which
holds the periphery of the mounting jig SOA and an arm portion 65 which outwardly extends
from the periphery of the ring portion 64. FIG. 4A is a side view illustrating a wire-aiming
guide 60 which is mounted on the mounting jig SOA with a support tool 63. FIG 4B is a
front view illustrating a wire-aiming guide 60.

[0032]

The ring portion 64 has a shape that a ring has an open part and includes a pair of
flange portions 64a and 64b at both ends of the open part. A pair of the flange portions 64a
and 64b have a screw hole (not shown in figures). The support tool 63 can be fixed on the
periphery of the mounting jig S0A by fastening a screw 66 in the screw hole and elastically
deforming in the shrunk radial direction. On the other hand, the support tool 63 can also
detach from the periphery of the mounting jig 50A by releasing the fasten screw 66.

[0033]
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The arm portion 65 holds the periphery of the feeding head 61 such that the linear
portion 61a of the feeding head 61 is in parallel to the non-consumable electrode 2 by
inserting the feeding head 61 into a hole 65a formed at the tip side of the arm portion 65.
Moreover, the support tool 63 does not always have the structure explained above. As long
as the support tool 63 has a structure which enable to mount on the periphery of the mounting
jig 60A, the support tool 63 has any structures other than the structure explained above.

[0034]

As shown in FIGs. 1, 2, and 3, the torch cap 8 closes the rear end side of the torch
body 5. The torch cap 8 includes a male screw 8a which can screw into the female screw
10d of the metallic mounting body 10. The torch cap 8 is detachably mounted on the
mounting jig S0A by screwing the male screw 8a into the female screw 51b of the mounting
bracket S1A. In addition, the torch cap 8 has a roughly cap shape so as to store the rear end
side of the non-consumable electrode 2 thereinside.

[0035]

The handle 9 is a portion where a user grips. The handle 9 has a roughly pipe shape,
and 1s mounted on the extension portion 10b of the torch body 5. The welding cable C can
be connected with the connection portion 10c by passing through the inside of the handle 9.

[0036]

When welding is performed using the welding torch 1A explained above, the arc is
generated between the work piece and the non-consumable electrode 2, the molten pool is
formed by the heat of the arc. During welding, atmosphere (air) is blocked by ejecting the
shield gas from the torch nozzle 6 surrounding the non-consumable electrode 2.  In addition,
the welding is performed by automatically feeding the welding wire W toward the molten
pool of the work piece and melting the welding wire W in the arc. In this case, since the

welding wire W is automatically fed, the welding torch 1A can be operated with one hand,
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and welding can be performed safely and easily.

[0037]

By the way, the welding torch 1A according to this embodiment has a structure in
which the rear gasket 107 provided with the generic TIG welding torch 100 is detached, and
the mounting jig 50A for mounting the wire-aiming guide 60 is mounted between the torch
body 5 and the torch cap 8. In other words, the male screw 51a of the mounting bracket S1A
is commonalized with the male screw 8a of the torch cap 8.  Thereby, the mounting jig S0A
can be mounted on the torch body 5 by screwing the male screw 51a of the metallic mounting
body 10 into the female screw 10d of the torch body 5. In addition, the torch cap 8 can be
mounted on the mounting jig SOA by screwing the male screw 8a of the torch cap 8 into the
female screw 51b of the mounting bracket S1A.

[0038]

In this case, since the mounting jig SOA is mounted on the rear end side of the torch
body 5, influence by heat of the arc can be prevented than the conventional case in which the
wire-aiming guide is mounted on the periphery of the torch nozzle105 with the mounting jig.

[0039]

In addition, since the mounting jig S0A is mounted on the torch body 5 by screwing,
it is possible to mount the wire-aiming guide 60 stabler than the conventional manner.
Thereby, it 1s possible to prevent the problem that the wire-aiming guide 60 moves during the
operation, and the feeding position of the welding wire W is not determined.

[0040]

Furthermore, the female screw 10d of the torch body 5 has a fixed size in the TIG
welding torches made by different manufacturers. Therefore, it is possible to share the
mounting jig 50A in the TIG welding torches made by different manufactures.

[0041]
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As explained above, it is possible to stably mount the wire-aiming guide 60 using the
mounting jig S0A in the welding torch 1A according to this embodiment. In addition, the
welding torch 1A includes a structure for mounting the wire-aiming guide 60 having high
versatility.

[0042]

(Second Embodiment)

Next, as a second embodiment of the present invention, a welding torch 1B and a
mounting jig SOB shown in FIGs. 5 and 6 are explained. Moreover, FIG. 5 is a built-up cross
section illustrating a mounting mechanism of the mounting jig 50B provided with the

welding torch 1B.  FIG. 6 is an exploded cross section illustrating a mounting mechanism
of the mounting jig S0B provided with the welding torch 1B.

[0043]

As shown in FIGs. 5 and 6, the welding torch 1B has basically the same structure as
that of the welding torch 1A except to include the mounting jig S0 B instead of the mounting
jig S0A. In other words, the welding torch 1B has a structure in which the wire-aiming
guide 60 1s mounted on the generic TIG welding torch 100 using the mounting jig SOB.

Therefore, explanation of the same components of the welding torch 1B as those of
the welding torch 1A is omitted by using the same reference numbers. Moreover, the
wire-aiming guide 60 1s omitted in FIGs. 5 and 6.

[0044]

For example, the mounting jig 50B include a mounting bracket 51B formed using
steel such as mild steel and stainless steel or brass. The mounting bracket 51B is covered
with an insulating resin.  The mounting bracket 51B includes a male screw S1a on one end
side (front end side) which can be screwed into a female screw 10d of the metallic mounting

body 10. The mounting jig 50B is detachably mounted on the torch body 5 by screwing the
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male screw 51a of the mounting bracket 51B into the female screw 10d of the metallic
mounting body 10.

[0045]

In addition, the mounting bracket 51B include a female screw 51b on the side (rear
end side) opposite to the side where the male screw 51a is formed. The female screw 51b is
commonalized with the female screw 10d of the metallic mounting body 10. An extension
collet 52 is inside of the mounting bracket 51B.

[0046]

The extension collet 52 is a roughly cylindrical member formed using metallic
material having excellent electric conductivity and heat conductivity, for example, copper or a
copper alloy. The extension collet 52 is slidably held inside of the mounting bracket 51B in
the longitudinal direction. In addition, the extension collet 52 has a through hole 52a, and
slidably holds the non-consumable electrode 2 inserted into the through hole 52a in the
longitudinal direction. In addition, the extension collet 52 has an enlarged diameter portion
52b, which has a larger diameter than that of a portion other than the enlarged diameter
portion 52b, at the rear end. The enlarged diameter portion 52b can be in contact with a
front end face of the male screw 8a of the torch cap 8.

[0047]

By screwing the male screw 51a of the mounting bracket 51B into the female screw
10d of the metallic mounting body 10, and screwing the male screw 8a of the torch cap 8 into
the female screw 51b of the mounting bracket 51B, the mounting jig S0B pressurizes the
collet 3 toward the front end side while the front end of the extension collet 52 is in contact
with the rear end of the collet 3. At this time, the front end face (a tapered portion 3d) of the
collet 3 which is inserted into the through hole 4a of the collet body 4 is pressurized to the

front side face of the through hole 4.  As a result, a front end portion 3¢ of the collet 3
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elastically deforms so as to reduce the diameter. Thereby, the front end portion 3¢ of the
collet 3 holds the non-consumable electrode 2, and the non-consumable electrode 2 is fixed in
the collet 3.  On the other hand, it is possible to adjust a position of the non-consumable
electrode 2 in the longitudinal direction or remove and change the non-consumable electrode
2 by loosening the screw of the torch cap 8.

In the second embodiment, since the mounting bracket 51B includes the extension
collet 52, the effects of the present invention can be obtained when the collet 3 1s short.
Therefore, it is possible to use a cheap commercially available collet 3 in the second
embodiment.

Moreover, it is possible to use a collet 70 in which the extension collet 52 and the
collet 3 are integrated as shown in FIG. 15. That is, the collet 70 can be stored inside of the
mounting bracket 51B.

FIG. 15 1s a built-up cross section illustrating a mounting mechanism of the mounting
jig S0B provided with the welding torch 1C, in which the collet 70 is stored. As shown in
FIG. 15, the welding torch 1C basically has the same structure as that of the welding torch 1B
except to include the collet 70.  In other words, the welding torch 1C has a structure in which
the wire-aiming guide 60 is mounted on the generic TIG welding torch 100 using the
mounting jig 50B according to this embodiment. Therefore, explanation of the same
components of the welding torch 1C as those of the welding torch 1B is omitted by using the
same reference numbers. Moreover, the wire-aiming guide 60 is omitted in FIG. 15.

[0048]

The collet 70 has a structure in which the extension collet 52 and the collet 3 are
integrated. The collet 70 has a through hole 70a which is penetrated in the longitudinal
direction. The collet 70 slidably supports the non-consumable electrode 2 inserted into the

through hole 70a in the longitudinal direction. In addition, the collet 70 includes a tapered
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portion 70d the radius of which 1s gradually reduced at a front end 70c.  Furthermore, the
collet 70 also includes an enlarged diameter portion 71 which has a larger diameter than that
of a portion other than the enlarged diameter portion 71. The enlarged diameter portion 70
can be in contact with the front end face of the male screw 8a of the torch cap 8.

[0049]

When welding is performed using the welding torch 1B or 1C explained above, the
arc is generated between the work piece and the non-consumable electrode 2, the molten pool
is formed by the heat of the arc. During welding, atmosphere (air) is blocked by ejecting the
shield gas from the torch nozzle 6 surrounding the non-consumable electrode 2. In addition,
during welding, the welding wire W is automatically supplied toward the welding pool of the
work piece and welding is performed by melting the welding wire W in the arc.  In this case,
since the welding wire W is automatically fed, the welding torch 1A can be operated with one
hand, and welding can be performed safely and easily.

[0050]

By the way, the welding torch 1B, 1C according to this embodiment has a structure in
which the rear gasket 107 provided with the generic TIG welding torch 100 is detached, and
the mounting jig 50B for mounting the wire-aiming guide 60 is mounted between the torch
body 5 and the torch cap 8. In other words, the male screw 51a of the mounting bracket 51B
is communalized with the male screw 8a of the torch cap 8 in the mounting jig 50B.

Thereby, the mounting jig S0B can be mounted on the torch body 5 by screwing the male
screw 5S1a of the mounting bracket 51B into the female screw 10d of the torch body 5. In
addition, the torch cap 8 can be mounted on the mounting jig 50B by screwing the male screw
8a of the torch cap 8 into the female screw 51b of the mounting bracket 51B.

[0051]

In this case, since the mounting jig SOB is mounted on the rear end side of the torch
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body 5, influence by heat of the arc can be prevented than the conventional case in which the
wire-aiming guide is mounted on the periphery of the torch nozzle105 with the mounting jig.

[0052]

In addition, since the mounting jig SOB is mounted on the torch body 5 by screwing,
it is possible to mount the wire-aiming guide 60 stabler than the conventional manner.
Thereby it is possible to prevent the problem that the wire-aiming guide 60 moves during the
operation, and the feeding position of the welding wire W is not determined.

[0053]

Furthermore, the female screw 10d of the torch body 5 has a fixed size in the TIG
welding torches made by different manufacturers. Therefore, it is possible to share the
mounting jig S0B in the TIG welding torches made by different manufactures.

[0054]

As explained above, it is possible to stably mount the wire-aiming guide 60 using the
mounting jig S0B in the welding torch 1B, 1C according to this embodiment. In addition,
the welding torch 1B, 1C includes a structure for mounting the wire-aiming guide 60 having
high versatility.

[0055]

Moreover, the present invention is not limited to the first and second embodiments
above, and the constitution can be changed as far as the change of the constitution is within
the scope of the present invention.

For example, the feeding position of the welding wire W using the wire-aiming guide
60 can be freely changed by changing the mounting position of the support tool 63 relative to
the mounting jig 50A, 50B in the welding torch 1A, 1B, and 1C.

[0056]
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Specifically, the distance between the tip end of the welding wire W and the molten
pool can be freely adjusted by sliding the support tool 63 for supporting the feeding head 61
forward and backward relative to the mounting jig S50A, 50B (that is, by sliding the support
tool 63 parallel to the mounting jig SOA, 50B) as shown in FIG. 7(A) and (B). Moreover,
FIG. 7 (A) is a side view illustrating the state where the support tool 63 is slid backwardly
relative to the mounting jig S0A, 50B. FIG. 7 (B) is a side view illustrating the state where
the support tool 63 is slid forwardly relative to the mounting jig S0A, 50B.

[0057]

In addition, the mounting jig S0A can includes a stopper 53 on the periphery as
shown in FIG. 8. The stopper 53 is a portion protruding outwardly at the front end of the
mounting jig S0A. When the stopper 53 is provided with the mounting jig S0A and the
support tool 63 is slid forwardly, the support tool 63 is in contact with the stopper 53, and
drop off of the support tool 63 from the front end side of the mounting jig SOA can be
prevented. Moreover, FIG. 8 shows the mounting jig S0A having the stopper 53. However,
the stopper 53 can also be formed in the mounting jig 50B.

[0058]

In addition, the direction of the welding wire W supplied from the front end of the
feeding head 61 can be freely changed by changing the position of the support tool 63 relative
to the mounting jig S0A, 50B in the periaxial direction, as shown in FIG. 9(A), (B), and (C).
Moreover, FIG. 9 (A) is a front view illustrating the state where the feeding head 61 is
positioned upwardly. FIG. 9 (B) is a front view illustrating the state where the feeding head
61 is rotated in one direction from the states shown in FIG. 9(A). FIG. 9 (A) is a front view
illustrating the state where the feeding head 61 is rotated in the other direction from the states
shown in FIG. 9(A).

[0059]
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In addition, the wire-aiming guide 60 can include a rotation mechanism 67 for
supporting so as to freely tilt the feeding head 61, as shown in FIG. 10A. In this case, the
tilting angle of the feeding head 61 can be freely adjusted.

[0060]

On the other hand, the wire-aiming guide 60 can include a slide mechanism 68 for
supporting so as to freely slide the feeding head 61 in front-back direction as shown in FIG.
10B. In this case, the distance between the tip end of the welding wire W and the molten
pool can be freely adjusted.

[0061]

Furthermore, the wire-aiming guide 60 can includes a damper mechanism 69
between the feeding head 61 and the support tool 63 as shown in FIG. 10C. The damper
mechanism 69 supports the feeding head 61 so as to slide in the front-back direction in a state
where the feeding head 61 is energized forward by a coil spring 69a. Thereby, when the tip
end of the welding wire W is pressurized to a weldment, it is possible to suppress the
deflection during welding while absorbing the shock.

[0062]

Furthermore, the welding torch 1A, 1B, and 1C has a structure in which the rear
gasket 107 of the generic TIG welding torch 100 is removed, and the mounting jig 50A, 50B
is arranged between the torch body 5 and the torch cap 8. However, it is not always required
to remove the rear gasket 107. For example, a rear gasket 12 having a shape conformed to
the shape of the front end side of the mounting jig S0A can be arranged between the torch
body 5 and the mounting jig S0A instead of the rear gasket 107 as shown in FIG. 11.
Moreover, FIG. 11 illustrate the state using the mounting jig SOA. However, the mounting

jig 50B can also use the rear gasket 12. It is possible to prevent the leakage of the shield gas



10

15

20

28

by arranging the rear gasket 12 between the torch body 5 and the mounting jig SOA (the
mounting jig 50B).

[0063]

On the other hand, the mounting jig S0A, 50B can be mounted while providing the
rear gasket 107 in the welding 1A, 1B, and 1C. In this case, the shape of the front end side
of the mounting jig S0A, 50B may be changed so as to conform to the shape of the rear gasket
107. For example, the shape at the front end side of the mounting jig SOA can be freely
changed by changing the shape of the insulating resin covering the periphery of the mounting
bracket 51A as shown in FIG. 12(A) to (F). Moreover, FIG. 12(A) to (F) shows the
variations of the mounting jig S0A. However, the shape at the front end side of the
mounting jig S0B can also be changed by changing the shape of the insulating resin covering
the periphery of the mounting bracket 51B.

[0064]

In addition, the torch cap 8 does not always have a long cap shape so as to store the
rear end side of the non-consumable electrode 2.  The torch cap 8A having a short cap shape
as shown in FIG. 13 can also be used.

[0065]

In addition, the welding torch 1A, 1B, and 1C has a single nozzle structure in which
the shield gas is ejected from the torch nozzle 6. However, the welding torch of the present
invention is limited to have such a single nozzle structure. For example, the welding torch
according to the present invention can have a double nozzle structure in which oxidized gas is
ejected from an outer torch nozzle (outer nozzle) while ejecting inert gas from an inner torch
nozzle (inner nozzle).

[0066]
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Furthermore, the welding torch 1A, 1B, and 1C employs an air cooling type.
However, a liquid cooling type can also be employed. When the liquid cooling type is
employed, the welding torch can be forcibly cooled by circulating a coolant flowing in the

welding torch by a cooling system connected to the welding electric power source.

DESCRIPTION OF REFERENCE NUMBER
[0067]

1A, 1B, 1C welding torch

2 non-consumable electrode

3 collet

3a through hole

3b slit

3c front end

3d tapered portion

3e enlarged diameter portion

4 collet body

4a through hole

4b ejection hole
5 torch body

6 torch nozzle
7 front gasket

8, 8A torchcap
8a male screw
9 handle

10 metallic mounting body
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10a cylindrical portion

10b extension portion

10c connection portion

10d female screw

12 rear gasket

50A, 50B mounting jig
51A,51B mounting bracket
S5la male screw

51b female screw

Slc through hole

52 extension collet

52a through hole

52b enlarged diameter portion
53 stopper

60 wire-aiming guide

61 feeding head

6la linear portion

61b curved portion

62 liner

63 support tool

64 ring portion

64a, 64b flange portion
65 arm portion

65a hole

66 screw

30
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67

68

69

69a

70

70a

70c

70d

71

31

tilt mechanism

slide mechanism

damper mechanism

coil spring

collet

through hole

front end

tapered portion

enlarged diameter portion
welding cable

welding wire
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CLAIMS

1. A welding torch comprising:

a non-consumable electrode which generates an arc between a work piece and the
non-consumable electrode;

a collet which supports the non-consumable electrode in a state where the
non-consumable electrode is inserted;

a collet body on the inside of which the collet is held in a state of projecting the
non-consumable electrode from a front end of the collet body:;

a torch body on which the collet body is mounted, and which comprises an electric
supplying part for supplying electric power to the non-consumable electrode through the
collet body and the collet and a passage for supplying a shield gas;

a torch nozzle which is mounted on the collet body in a state of surrounding the
non-consumable electrode and emits the shield gas toward a molten pool of the work piece
which is generated by the arc;

a torch cap which has a male screw which can be screwed into a female screw of the
torch body which is formed on the side opposite to the side where the collet body is mounted
and is detachably mounted on the torch body;

a wire-aiming guide which feeds a welding wire toward the molten pool of the work
piece; and

a mounting jig with which the wire-aiming guide is mounted;

wherein the mounting jig comprises a male screw which can be screwed into the

female screw of the torch body, and is detachably mounted on the torch body.

2. The welding torch according to Claim 1, wherein the mounting jig comprises a

female screw into which the male screw of the torch cap can be screwed, and the torch cap is
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detachably mounted on the mounting jig by screwing the male screw of the torch cap into the

female screw of the mounting jig.

3. The welding torch according to Claim 1 or 2, wherein the mounting jig comprises a

through hole in which the non-consumable electrode is penetrated.

4. The welding torch according to any one of Claims 1 to 3, wherein, in a state where
the male screw of the mounting jig is screwed into the female screw of the torch body, a front
end of the male screw pressurizes the collet toward a front end side of the collet body while

the front end of the male screw is in contact with a rear end of the collet.

5. The welding torch according to Claim 3, wherein the mounting jig comprises an
extension collet which slidably supports the non-consumable electrode inserted into the
through hole in the longitudinal direction;

in a state where the male screw of the mounting jig is screwed into the female screw
of the torch body, and the male screw of the torch cap is screwed into the female screw of the
mounting jig, the front end of the extension collet pressurizes the collet toward a front end
side of the collet body while the front end of the extension collet is in contact with the rear

end of the collet.

6. The welding torch according to any one of Claims 1 to 5, wherein the wire-aiming

guide is mounted on a periphery of the mounting jig through a support tool.

7. The welding torch according to Claim 6, wherein a feeding position of the welding

wire is adjusted by changing a mounting position of the support tool relative to the mounting
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Jig.

8. The welding torch according to Claim 7, wherein the mounting jig comprises a

stopper which regulates a movement of the support tool.

9. A mounting jig with which a wire-aiming guide for feeding a welding wire toward a
molten pool of a work piece is mounted on a welding torch comprising: a non-consumable
electrode which generates an arc between a work piece and the non-consumable electrode; a
collet which supports the non-consumable electrode in a state where the non-consumable
electrode is inserted; a collet body on the inside of which the collet is held in a state of
projecting the non-consumable electrode from a front end of the collet body:; a torch body on
which the collet body is mounted and which comprises an electric supplying part for
supplying electric power to the non-consumable electrode through the collet body and the
collet and a passage for supplying a shield gas; a torch nozzle which is mounted on the collet
body in a state of surrounding the non-consumable electrode which protrudes from the collet
and emits the shield gas toward a molten pool of the work piece which is generated by the arc;
and a torch cap which has a male screw which can be screwed into a female screw of the torch
body which is formed on the side opposite to the side where the collet body is mounted and is
detachably mounted on the torch body;

wherein the mounting jig comprises a male screw which can be screwed into the

female screw of the torch body, is detachably mounted on the torch body.

10. The mounting jig according to Claim 9, wherein the mounting jig comprises a female
screw into which the male screw of the torch cap can be screwed, and the torch cap is

detachably mounted on the mounting jig by screwing the male screw of the torch cap into the
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female screw of the mounting jig.

I1. The mounting jig according to Claim 9 or 10, wherein the mounting jig comprises a

through hole in which the non-consumable electrode is penetrated.

12. The mounting jig according to any one of Claims 9 to 11, wherein, in a state where
the male screw of the torch cap is screwed into the female screw of the torch body, a front end
of the male screw pressurizes the collet toward a front end side while the front end of the male

screw is in contact with a rear end of the collet.

13. The mounting jig according to Claim 11, wherein the mounting jig comprises an
extension collet which slidably supports the non-consumable electrode inserted into the
through hole in the longitudinal direction;

in a state where the male screw of the mounting jig is screwed into the female screw
of the torch body, and the male screw of the torch cap is screwed into the female screw of the
mounting jig, the front end of the extension collet pressurizes the collet toward a front end

side while the front end of the extension collet is in contact with the rear end of the collet.

14. The mounting jig according to any one of Claims 9 to 13, wherein the mounting jig
includes a support tool for mounting the wire-aiming guide mounted on a periphery of the

mounting jig.

15. The mounting jig according to Claim 14, wherein a mounting position of the support

tool is changeable.
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16. The mounting jig according to Claim 15, wherein the mounting jig comprises a

stopper which regulates a movement of the support tool.

17. The mounting jig according to Claim 15 or 16, wherein the support tool comprises a
ring part having an open part, and an arm part which outwardly extends from the periphery of
the ring part, the ring part has a pair of flange portions at both ends of the open part, and the

support tool can be detached from the mounting jig by the flange portions.

18. The mounting jig according to Claim 17, wherein the arm part has an open part for

fixing a feeding head of the wire-aiming guide.



