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END ASSEMBLY FOR A WELDING DEVICE WITH DIFFUSER SLEEVE AND
INSERT HAVING BOTH HOLE ; METHODS OF CONTROLLING A FLOW OF

GAS IN A WELDING DEVICE OR OF COOLING A CONTACT TIP OF A
WELDING DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S. Application No. 14/224,942

filed on March 25, 2014 which is hereby incorporated herein by reference in its entirety,

except that the present application supersedes any portion of the above referenced

application which is inconsistent with the present application.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

[0002] The present invention relates to an end assembly for use in a welding device.

In particular, the present invention relates to end assembly having an insert for controlling

the flow of gas during welding. Further the present invention relates to a method for

controlling the flow of gas to cool the welding device.

[0003] Metal Inert Gas (MIG) welding also referred to as "wire-feed" or Gas Metal

Arc Welding (GMAW) utilizes heat from an electrical arc to melt a consumable electrode

to form a weld on a workpiece. A MIG welding system typically includes a power supply,

a gas supply and an electrode supply connected to a welding device or welding gun. A

ground cable is used to connect the workpiece to the power supply. The welding device

generally includes a handle, a gooseneck and an end assembly. The welding system can

be automatic or semi-automatic and may be manually or robotically controlled. The

electrode and gas are coupled through a conduit in the handle and the gooseneck to the end

assembly of the welding device. The electrode extends through the contact tip of the end

assembly and the gas moves around the contact tip in the nozzle of the end assembly.

When the welding device is activated, the electrode is fed through the contact tip toward

the workpiece and the gas is directed through the nozzle towards the workpiece. When the

electrode is placed adjacent or in contact with the workpiece, the electrode completes an

electrical circuit between the power supply and the workpiece allowing current to flow

through the electrode to the workpiece. The current produces an arc between the electrode

and the workpiece. The heat of the arc melts the electrode and the workpiece in the region

surrounding the arc creating a weld puddle. The gas flowing out the nozzle shields the

weld puddle from outside contaminants. The type of gas used in MIG welding varies

depending on many factors. Noble or inert gases such as Argon are often used. However,



Carbon Dioxide (CO2) and a mixture of gases such as CO2 and Argon are also used. Once

the electrode is moved away from the workpiece, the electric circuit is broken and the

weld puddle cools and solidifies forming a weld.

[0004] There remains a need for an end assembly for a welding device which allows

for better control of the flow of gas around the weld puddle and which reduces the energy

used during welding by providing consistent current flow.

BRIEF SUMMARY OF THE INVENTION

[0005] The end assembly of the present invention is used with a welding device for

GMAW. In one embodiment, the end assembly includes a gooseneck, a diffuser sleeve,

an insert, a contact tip and a nozzle. The components of the end assembly are secured

together so as to share a common axis. The insert has an inner passageway and a wall

extending between the ends. The wall has at least one hole in fluid communication with

the inner passageway. The diffuser sleeve has an inner cavity and a wall extending

between the ends. The wall has at least one hole in fluid communication with the inner

cavity. The insert is positioned in the inner cavity of the diffuser sleeve spaced between

the gooseneck and the contact tip. The wall of the insert and the wall of the diffuser sleeve

are axially adjacent along the longitudinal axis of the end assembly and are spaced apart in

a direction essentially perpendicular to the longitudinal axis of the end assembly so that a

chamber is formed between the wall of the insert and the wall of the diffuser sleeve. The

hole in the wall of the diffuser sleeve and the hole in the wall of the insert are in fluid

communication with the chamber.

[0006] In a second embodiment, the end assembly includes a gooseneck, a diffuser, a

diffuser sleeve, a contact tip, and a nozzle. In this embodiment, the diffuser is secured on

the second end of the gooseneck. The components of the end assembly are secured

together so as to share a common axis. The diffuser has an inner passageway and a wall

extending between the ends. The wall has at least one hole in fluid communication with

the inner passageway. The diffuser sleeve has an inner cavity and a wall spaced between

the ends. The wall of the diffuser sleeve has at least on hole in fluid communication with

the inner cavity. The diffuser is positioned in the inner cavity of the diffuser sleeve so that

the wall of the diffuser and the wall of the diffuser sleeve are positioned essentially axially

adjacent along the longitudinal axis of the end assembly. The wall of the diffuser and the



wall the diffuser sleeve are spaced apart in a direction essentially perpendicular to the

longitudinal axis of the end assembly so that a chamber is formed between the wall of the

diffuser and the wall of the diffuser sleeve. The hole in the wall of the diffuser sleeve and

the hole in the wall of the diffuser are in fluid communication with the chamber.

[0007] The chamber can have a variety of shapes and sizes. In one embodiment, a size

of the chamber varies along the axial length of the chamber between the ends of the

chamber. In one embodiment, a length of the chamber between the ends varies. In one

embodiment, the chamber is tapered along the axial length of the chamber so that a size or

diameter of the chamber adjacent the first end of the diffuser sleeve is less than a size or

diameter of the chamber adjacent the second end of the diffuser sleeve. In one

embodiment, the hole or holes in the wall of the diffuser sleeve is axially misaligned along

the longitudinal axis of the end assembly with the hole or holes in the wall of the insert or

in the diffuser. In one embodiment, a diameter of the hole or holes in the walls of the

insert or in the diffuser are not equal to a diameter of the hole or holes in the wall of the

diffuser sleeve. In one embodiment, a diameter of the hole or holes in the walls of the

insert or in the diffuser are equal to a diameter of the hole or holes in the wall of the

diffuser sleeve.

[0008] In use, the gas flows from the gas supply through the passageway of the

gooseneck into the inner passageway of the insert or diffuser. The gas flows to the

diffuser section of the inner passageway and exits the inner passageway into the chamber

through the hole or holes in the wall of the insert or in the diffuser. The gas is held or

trapped in the chamber and moves in the chamber. In one embodiment, the velocity of the

gas in the chamber is changed and controlled. In one embodiment, the chamber changes a

velocity of the gas so that a velocity of the gas exiting the chamber is different from a

velocity of the gas entering the chamber. In one embodiment, a velocity of the gas is

changed by changing a diameter of the hole or holes in the wall of the insert or in the

diffuser. In one embodiment, a velocity of the gas exiting the chamber is changed by

changing a diameter of the hole or holes in the wall of the diffuser sleeve. In one

embodiment, a velocity of the gas exiting the chamber is changed by changing a position

of the hole or holes in the wall of the insert or in the wall of the diffuser. In one

embodiment, a velocity of the gas exiting the chamber is changed by changing a position



of the hole or holes in the wall of the diffuser sleeve. In one embodiment, a velocity of

the gas in the chamber and exiting the chamber is changed by changing the number of

holes in the wall of the insert or in the wall of the diffuser. In one embodiment, a velocity

of the gas exiting the chamber is changed by changing the number of holes in the wall of

the diffuser sleeve. In one embodiment, the movement of the gas in the chamber and

exiting the chamber is controlled by changing the size of the chamber, or changing the

position of the hole or holes in the wall of the insert or the diffuser, or changing the

position of the hole or holes in the wall of the diffuser sleeve, or changing the number or

diameter of the hole or holes in the wall of the insert or in the diffuser or changing the

number or diameter of the hole or holes in the wall of the diffuser sleeve. The chamber

allows for controlling the flow of gas through the end assembly. The gas exits the

chamber though the hole or holes in the wall of the diffuser sleeve into the gas channel of

the nozzle. The gas moves along the gas channel to the second end of the nozzle to the

work piece. Controlling the flow of the gas reduces contaminants in the weld puddle

allowing for a better weld. The shape of the gas channel of the nozzle and the shape of the

contact tip can be adjusted to control the flow of gas around the weld puddle. Controlling

the gas also reduces the amount of gas used during welding. The gas trapped in the

chamber also acts to cool the insert or the diffuser. Cooling the insert or the diffuser also

pulls heat away from the contact tip to reduce damage to the contact tip from heat during

welding to extend the useful life of the contact tip. In one embodiment, the second end of

the insert has an indention with an inner surface and the first end of the contact tip has a

radiused end surface and the first end of the contact tip extends into the indention so that

the radiused end surface of the contact tip is in contact with the inner surface of the

indention to provide better contact between the insert and the contact tip for better heat

transfer and for better current conductivity. In one embodiment the contact tip is threaded

into the second end of the diffuser sleeve and the second end of the gooseneck is threaded

into the first end of the diffuser sleeve and the insert is spaced between and in contact with

the contact tip and the gooseneck and the diffuser sleeve securely holds the gooseneck,

insert and contact tip in position and in secure constant contact.

[0009] In one embodiment, the second end of the gooseneck, the insert and the contact

tip are constructed of a conductive material and the diffuser sleeve is constructed on a



poorly conductive or non-conductive material or a material that is less conductive than the

material or materials used to construct the insert or the contact tip. In one embodiment, of

the second embodiment, the gooseneck, the diffuser and contact tip are constructed of a

conductive material and the diffuser sleeve is constructed of a poorly conductive or non-

conductive material or a material that is less conductive than the material or materials used

to construct the insert or the contact tip. In one embodiment, of the third embodiment, the

insert and the contact tip are constructed of a conductive material and the diffuser base and

the diffuser sleeve are constructed of a poorly conductive or non-conductive material or a

material that is less conductive than the material or materials used to construct the insert or

the contact tip. The diffuser sleeve securely holds the second end of the gooseneck, the

insert and the contact tip in tight, secure contact so that the components do not move

during welding., In the second embodiment the diffuser sleeve securely holds the second

end of the gooseneck, the diffuser and the contact tip in tight, secure contact so that the

components do not move during welding. In the third embodiment, the diffuser sleeve

holds the insert and the contact tip in tight, secure contact so that the components do not

move during welding. The tight, secure contact between the conductive gooseneck, the

insert and the contact tip or in the second embodiment, the gooseneck, the diffuser and the

contact tip allows for a constant current flow through the end assembly with less resistance

and less impedance. The constant current flow allows for consistent arc starts during

welding and reduces the energy used during welding. In one embodiment, the insert and

the contact tip are constructed of a material dissimilar to the material used to construct the

diffuser sleeve. In the second embodiment, the diffuser and the contact tip are constructed

of a material dissimilar to the material used to construct the diffuser sleeve. In the third

embodiment, the insert and contact tip are constructed of a material dissimilar to the

material used to construct the diffuser sleeve and the diffuser base. The use of dissimilar

materials allows for a tighter connection between the contact tip and insert by reducing the

temperature of the components during welding which prevents fusing of the contact tip

and insert or the contact tip and diffuser with the diffuser sleeve during welding. In one

embodiment, the second end of the gooseneck, the insert and the contact tip are

constructed of copper and the diffuser sleeve is constructed of brass. In the second

embodiment, the gooseneck, the diffuser and the contact tip are constructed of copper and



the diffuser sleeve is constructed of brass. In the third embodiment, the insert and contact

tip are constructed of copper and the diffuser sleeve and the diffuser base are constructed

of brass.

[0010] The present invention relates to an end assembly for a welding device

comprising, a gooseneck having a passageway, a diffuser sleeve having a first end and a

second end with an longitudinal axis extending therebetween, having an inner cavity and

having a wall having a hole, the diffuser sleeve connected to the gooseneck, an insert

having an inner passageway and a wall having a hole, the insert positioned in the inner

cavity of the diffuser sleeve with the wall of the insert axially adjacent and spaced apart

from the wall of the diffuser sleeve forming a chamber positioned between the wall of the

insert and the wall of the diffuser assembly so that the hole in the wall of the diffuser

sleeve and the hole in the wall of the insert are in fluid communication with the chamber; a

contact tip positioned in the inner cavity of the diffuser sleeve so that the contact tip

extends into the inner cavity of the diffuser sleeve and extends outward from the diffuser

sleeve in a direction opposite the insert; and a nozzle having a gas channel and connected

to the diffuser sleeve, the nozzle extending outward from the diffuser sleeve in a direction

opposite the gooseneck.

[0011] Further, the present invention relates to a diffuser assembly for use in a

welding device comprising a diffuser sleeve having a first end and a second end with an

longitudinal axis extending therebetween, having a wall with a hole and having an inner

cavity; an insert having a wall with a hole and an inner passageway, the insert positioned

in the inner cavity of the diffuser sleeve with the wall of the insert axially adjacent and

spaced apart from the wall of the diffuser sleeve forming a chamber positioned between

the wall of the insert and the wall of the diffuser sleeve so that the hole in the wall of the

diffuser sleeve and the hole in the wall of the insert are in fluid communication with the

chamber.

[0012] Still further, the present invention relates to a an end assembly for a welding

device comprising a gooseneck having a passageway; a diffuser adjacent the gooseneck,

the diffuser having a wall with a hole and an inner passageway in fluid communication

with the passageway of the gooseneck; a diffuser sleeve having a first end and a second

end with an longitudinal axis extending therebetween, the diffuser sleeve having a wall



with a hole and having an inner cavity, the diffuser sleeve connected at the first end to

gooseneck with the diffuser positioned in the inner cavity and the wall of the diffuser

axially adjacent and spaced apart from the wall of the diffuser sleeve forming a chamber

positioned between the wall of the diffuser and the wall of the diffuser sleeve so that the

hole in the wall of the diffuser sleeve and the hole in the wall of the diffuser are in fluid

communication with the chamber; and a contact tip configured to extend into the inner

cavity of the diffuser sleeve at the second end of the diffuser sleeve.

[0013] Further still, the present invention relates to a In a combination contact tip and

diffuser assembly for a welding device, the combination comprising, the diffuser assembly

having a diffuser sleeve having a first end and a second end with an longitudinal axis

extending therebetween, having a wall with a hole and having an inner cavity, the diffuser

assembly having an insert with a first end and a second end, the second end having an

indention with a radiused inner surface, the insert having a wall with a hole and having an

inner passageway, the insert positioned in the inner cavity of the diffuser sleeve with the

wall of the insert axially adjacent and spaced apart from the wall of the diffuser sleeve

forming a chamber positioned between the wall of the insert and the wall of the diffuser

sleeve so that the hole in the wall of the diffuser sleeve and the hole in the wall of the

insert are in fluid communication with the chamber; and the contact tip having a first end

and a second end with a center bore extending therethrough, the first end having a

radiused outer surface, the contact tip inserted in the inner cavity of the diffuser sleeve at

the second end of the diffuser sleeve so that the outer surface of the first end of the contact

tip extends into the indention in the second end of the insert and the end surface of the

contact tip abuts the inner surface of the insert and the center bore of the contact tip is

aligned with the inner passageway of the insert.

[0014] Further still, the present invention relates in one embodiment, to a contact tip

for a welding device comprising a radiused or rounded or convex curved first end and a

radiused second end with a center bore extending there through and having buttress

threads spaced apart from second end. In one embodiment, the second end of the diffuser

sleeve has buttress threads with mate with the buttress threads of the contact tip. In one

embodiment, the contact tip has four buttress threads.



[0015] Still further, the present invention relates to a method for controlling a flow of

gas in a welding device comprising the steps of providing a gas supply; providing a

welding gun having an end assembly, the end assembly having a gooseneck with a

passageway, a diffuser sleeve connected to the gooseneck having a first end and a second

end with an longitudinal axis extending therebetween, the diffuser sleeve having an inner

cavity and having a wall with a hole, an insert positioned in the inner cavity of the diffuser

sleeve and having an inner passageway and a wall having a hole, the wall of the insert

axially adjacent and spaced apart from the wall of the diffuser sleeve forming a chamber

positioned between the wall of the insert and the wall of the diffuser assembly so that the

hole in the wall of the diffuser sleeve and the hole in the wall of the insert are in fluid

communication with the chamber; a contact tip positioned in the inner cavity of the

diffuser sleeve so that the contact tip extends into the inner cavity of the diffuser sleeve

and extends outward from the diffuser sleeve in a direction opposite the insert; and a

nozzle having a gas channel and connected to the diffuser sleeve, the nozzle extending

outward from the diffuser sleeve in a direction opposite the gooseneck; supplying the gas

to the passageway of the gooseneck so that the gas moves though passageway of

gooseneck to the inner passageway of the insert though the hole in the wall of the insert

and into the chamber; controlling the gas in the chamber; and controlling the gas exiting

the chamber through the hole in the diffuser sleeve and through the gas channel of the

nozzle.

[0016] Further still, the present invention relates to a method for controlling a flow of

gas in a welding device comprising the steps of providing a gas supply; providing a

welding gun having a gooseneck with a passageway, diffuser connected to the gooseneck,

the diffuser having a wall with a hole and an inner passageway in fluid communication

with the passageway, a diffuser sleeve having a first end and a second end with an

longitudinal axis extending therebetween, having a wall with a hole and having an inner

cavity, the diffuser sleeve connected to gooseneck with the diffuser positioned in the inner

cavity and the wall of the diffuser axially adjacent and spaced apart from the wall of the

diffuser sleeve forming a chamber positioned between the wall of the diffuser and the wall

of the diffuser sleeve with the hole in the wall of the diffuser sleeve and the hole in the

wall of the diffuser in fluid communication with the chamber, a contact tip configured to



extend into the inner cavity of the diffuser sleeve; and a nozzle having a gas channel and

configured to connect to the gooseneck and extend outward along the contact tip;

supplying the gas to the passageway of the gooseneck so that the gas moves though

passageway of gooseneck to the inner passageway of the diffuser though the hole in the

wall of the diffuser into the chamber; controlling the gas in the chamber; and controlling

the gas exiting the chamber through the hole in the diffuser sleeve and through the gas

channel of the nozzle.

[0017] Still further, the present invention relates to a method for cooling a contact tip

of a welding device which comprises the steps of providing a gas supply; providing an

end assembly having a diffuser sleeve with a first end and a second end extending along a

longitudinal axis, the diffuser sleeve having a wall with a hole and having an inner cavity;

an insert having a wall with a hole and an inner passageway, the insert positioned in the

inner cavity of the diffuser sleeve with the wall of the insert axially adjacent and spaced

apart from the wall of the diffuser sleeve forming a chamber positioned between the wall

of the insert and the wall of the diffuser sleeve so that the hole in the wall of the diffuser

sleeve and the hole in the wall of the insert are in fluid communication with the chamber;

providing a contact tip in contact with an insert; moving gas from the gas supply into the

end assembly and into the inner passageway of the insert and through the hole in the insert

and into the chamber; temporarily trapping the gas in the chamber; controlling the gas in

the chamber to cool the insert and the contact tip; and moving the gas out of the chamber

through the hole in the diffuser sleeve.

[0018] Further still, the present invention relates to a method for cooling a contact tip

of a welding device which comprises the steps of providing a gas supply; providing a

gooseneck having a passageway, a diffuser connected to the diffuser, the diffuser having a

wall with a hole and an inner passageway in fluid communication with the passageway, a

diffuser sleeve having a first end and a second end with an longitudinal axis extending

therebetween, having a wall with a hole and having an inner cavity, the diffuser sleeve

connected to gooseneck with the diffuser positioned in the inner cavity and the wall of the

diffuser axially adjacent and spaced apart from the wall of the diffuser sleeve forming a

chamber positioned between the wall of the diffuser and the wall of the diffuser sleeve

with the hole in the wall of the diffuser sleeve and the hole in the wall of the diffuser in



fluid communication with the chamber; providing a contact tip in contact with the diffuser;

moving gas from the gas supply into the passageway of the gooseneck and into the inner

passageway of the diffuser and through the hole in the diffuser and into the chamber;

temporarily trapping the gas in the chamber; moving the gas in the chamber to cool the

diffuser and the contact tip; and moving the gas out of the chamber through the hole in the

diffuser sleeve.

[0019] In one embodiment, the hole in the wall of the diffuser sleeve is axially

misaligned with the hole in the wall of the insert. In one embodiment, a diameter of the

hole in the wall of the diffuser sleeve is greater than a diameter of the hole in the wall of

the insert. In one embodiment, a size of the chamber varies along the length. In one

embodiment, the size of the chamber at the first end is less than the size of the chamber at

the second end. In one embodiment, the outer surface of the wall of the insert is angled.

In one embodiment, a diameter of the chamber varies along the length of the chamber. In

one embodiment, the diameter of the chamber at the first end is greater than a diameter of

the chamber at the second end. In one embodiment, the second end of the insert has an

indention with a radiused inner surface and the contact tip has a first end with a radiused

end surface and the first end of the contact tip extends into the indention in the second end

of the insert so that the radiused end surface of the contact tip abuts the radiused inner

surface of the insert. In one embodiment, the insert is constructed of a conductive

material, the contact tip is constructed of a conductive material and the diffuser sleeve is

constructed of a poorly conductive, less conductive or non-conductive material and the

insert is in contact with the contact tip. In one embodiment, the end of the gooseneck is

constructed of a conductive material and extends into the inner cavity of the diffuser

sleeve and into contact with the insert. In one embodiment, the insert is constructed of

copper, the contact tip is constructed of copper, the end of the gooseneck is constructed of

copper and the diffuser sleeve is constructed of brass and the end of the gooseneck extends

into the inner cavity of the diffuser sleeve and into contact with the insert and the insert is

in contact with the contact tip. In one embodiment, the gooseneck has an inner conduit

constructed of copper and the inner conduit is in contact with the insert. In one

embodiment, the insert is constructed of copper, the contact tip is constructed on copper

and the diffuser sleeve is constructed of brass and the insert is in contact with the contact



tip. In one embodiment, the insert and the contact tip are constructed of a material

dissimilar to the material used to construct the diffuser sleeve. In one embodiment, the

gooseneck has an inner conduit constructed of copper and the inner conduit is in contact

with the insert. In one embodiment, the insert is axially positioned in the inner cavity of

the diffuser sleeve between the gooseneck and the contact tip. In one embodiment, the

insert is axially secured and fixed in the inner cavity of the diffuser sleeve between the

gooseneck and the contact tip. In one embodiment, the insert has a first end and a second

end and the gooseneck contacts the first end of the insert and the contact tip contacts the

second end of the insert. In one embodiment, the insert is constructed of copper, the

contact tip is constructed of copper and the diffuser sleeve is constructed of brass and the

insert is in contact with the contact tip. In one embodiment, the gooseneck has an inner

conduit constructed of copper and the inner conduit is in contact with the insert. In one

embodiment, the welding device has a gooseneck having an end constructed of a

conductive material and a contact tip, the end of the gooseneck extends into the inner

cavity of the diffuser sleeve at the first end of the diffuser sleeve and contacts the insert

and wherein the contact tip extends into the inner cavity of the diffuser sleeve at the

second end of the diffuser sleeve and contacts the insert. In one embodiment, the contact

tip is constructed of a conductive material. In one embodiment, the insert is constructed of

copper and the diffuser sleeve is constructed of brass. In one embodiment, the welding

device has a gooseneck having an end constructed of copper and a contact tip, the end of

the gooseneck extends into the inner cavity of the diffuser sleeve at the first end of the

diffuser sleeve and contacts the insert and the contact tip extends into the inner cavity of

the diffuser sleeve at the second end of the diffuser sleeve and contacts the insert. In one

embodiment, the contact tip is constructed of copper. In one embodiment, the inner cavity

of the diffuser sleeve has threads and the contact tip is threaded into the inner cavity of the

diffuser sleeve at the second end of the diffuser sleeve. In one embodiment, the welding

device has a contact tip having a first end with a radiused end surface, the insert has a first

end and a second end, the second end having an indention with a radiused inner surface

and the first end of the contact tip extends into the indention in the second end of the insert

so that the radiused end surface of the contact tip abuts the radiused inner surface of the

insert. In one embodiment, the hole in the wall of the diffuser sleeve is axially misaligned



with the hole in the wall of the diffuser. In one embodiment, a diameter of the hole in the

wall of the diffuser sleeve is greater than a diameter of the hole in the wall of the diffuser.

In one embodiment, the chamber has opposed first and second ends with a length between

ends and a size of the chamber varies along the length. In one embodiment, the first end of

the chamber is adjacent the first end of the diffuser sleeve and the size of the chamber at

the first end is less than the size of the chamber at the second end. In one embodiment, the

wall of the diffuser has an outer surface and the outer surface of the wall is angled. In one

embodiment, the chamber has opposed first and second ends extending along the axis of

the diffuser sleeve with a length between ends and a diameter of the chamber varies along

the length. In one embodiment, a diameter of the chamber at the first end is greater than a

diameter of the chamber at the second end. In one embodiment, the first end of the

chamber is adjacent the first end of the diffuser sleeve. In one embodiment, the diffuser is

constructed of copper, the contact tip is constructed of copper and the diffuser sleeve is

constructed of brass and the diffuser is in contact with the contact tip. In one embodiment,

the diffuser and contact tip are constructed of a material dissimilar to the material used to

construct the diffuser sleeve. In one embodiment, the gooseneck has an inner conduit

constructed of copper and the diffuser is in contact with inner conduit. In one embodiment,

the diffuser and the inner conduit are a single integral piece. In one embodiment, the

gooseneck extends into the inner cavity of the diffuser sleeve at the first end of the diffuser

sleeve and the inner cavity of the diffuser sleeve has threads and wherein the contact tip is

threaded into the inner cavity of the diffuser sleeve at the second end of the diffuser

sleeve. In one embodiment, the inner cavity of the diffuser sleeve at the second end is

configured to receive buttress threads, the first end of the contact tip has buttress threads

and the contact tip is threaded into the inner cavity of the diffuser sleeve. In one

embodiment, the wall of the insert has an outer surface and wherein the outer surface of

the wall is angled. In one embodiment, the chamber has opposed first and second ends

extending along the axis of the diffuser sleeve with a length between ends and a diameter

of the chamber varies along the length. In one embodiment, the insert is constructed of

copper, the contact tip is constructed on copper and the diffuser sleeve is constructed of

brass. In one embodiment, the welding device has a gooseneck having an end constructed

of copper, the gooseneck extends into the inner cavity of the diffuser sleeve at the first end



of the diffuser sleeve and the end of the gooseneck contacts the insert. In one embodiment,

the contact tip has a first end and second end and the second end has a radiused outer

surface, the nozzle has a first end and a second end, the first end of the contact tip is

adjacent the first end of the nozzle and the gas moves in the gas channel from the first end

to the second end of the nozzle and the radiused outer surface of the second end of the

contact tip reduces a disturbance of the gas as the gas flows around the second end of the

contact tip. In one embodiment, the velocity of the gas in the chamber is controlled. In one

embodiment, the gas is controlled by selecting a position of the hole in the wall of the

insert so that the hole in the wall of the insert is axially misaligned with the hole in the

wall of the diffuser sleeve. In one embodiment, the gas is controlled by changing a size of

the chamber. In one embodiment, the gas is controlled by selecting a position of the hole

in the wall of the insert so that the hole in the wall of the insert is axially misaligned with

the hole in the wall of the diffuser sleeve. In one embodiment, the gas is controlled by

adjusting a size of the chamber. In one embodiment, the chamber has opposed first and

second ends with a length between ends and the gas is controlled by tapering the chamber

along the length of the chamber. In one embodiment, the chamber has opposed first and

second ends having an axial length therebetween and the gas is controlled by varying a

diameter of the chamber along the axial length of the chamber. In one embodiment, the

first end of the chamber is adjacent the gooseneck and opposite the insert and the gas is

controlled by tapering the chamber so that a diameter of the chamber at the first end is less

than a diameter of the chamber at the second end. In one embodiment, the gas is

controlled by adjusting a size of the hole in the wall of the insert. In one embodiment, the

gas exiting the chamber is controlled by adjusting a size of the hole in the wall of the

diffuser sleeve. In one embodiment, the gas is controlled by selecting a size of the hole in

the wall of the insert and selecting the size of the hole in the diffuser sleeve so that the size

of the hole in the wall of the insert is not equal to the size of the hole in the diffuser sleeve.

In one embodiment, the gas is controlled by selecting the size of the hole in the wall of the

insert so that the size of the hole in the wall of the insert is less than the size of the hole in

the wall of the diffuser sleeve. In one embodiment, the gas is controlled by adjusting a

position of the hole in the wall of the insert. In one embodiment, the gas is controlled by

providing more than one hole in the insert. In one embodiment, the gas exiting the



chamber is controlled by providing more than one hole in the diffuser sleeve. In one

embodiment, a velocity of the gas exiting the chamber is controlled. In one embodiment,

the contact tip has a first end and second end and the second end has a radiused outer

surface, the nozzle has a first end and a second end, the first end of the contact tip is

adjacent the first end of the nozzle and the gas moves in the gas channel from the first end

to the second end of the nozzle and the radiused outer surface of the second end of the

contact tip reduces a disturbance of the gas as the gas flows around the second end of the

contact tip. In one embodiment, a velocity of the gas in the chamber is controlled. In one

embodiment, the gas is controlled by selecting a position of the hole in the wall of the

diffuser so that the hole in the wall of the diffuser is axially misaligned with the hole in the

wall of the diffuser sleeve. In one embodiment, the gas is controlled by selecting a position

of the hole in the wall of the diffuser so that the hole in the wall of the diffuser is axially

misaligned with the hole in the wall of the diffuser sleeve. In one embodiment, the

chamber has opposed first and second ends having an axial length therebetween and the

gas is controlled by varying a diameter of the chamber along the axial length of the

chamber. In one embodiment, the second end of the chamber is adjacent the contact tip

and the gas is controlled by tapering the chamber so that a diameter of the chamber at the

second end is greater than a diameter of the chamber at the first end. In one embodiment,

the gas is controlled by adjusting a size of the hole in the wall of the diffuser. In one

embodiment, the gas exiting the chamber is controlled by adjusting a size of the hole in the

wall of the diffuser sleeve. In one embodiment, the gas is controlled by selecting a size of

the hole in the wall of the diffuser and a selecting a size of the hole in the diffuser sleeve

so that a size of the hole in the wall of the diffuser is not equal to the size of the hole in the

diffuser sleeve. In one embodiment, the gas is controlled by selecting the size of the hole

in the wall of the diffuser so that the size of the hole in the wall of the diffuser is less than

the size of the hole in the wall of the diffuser sleeve. In one embodiment, the gas is

controlled by adjusting a position of the hole in the wall of the diffuser. In one

embodiment, the gas is controlled by providing more than one hole in the diffuser. In one

embodiment, a velocity of the gas exiting the chamber is controlled. In one embodiment,

the insert has a first and second end and the second end of the insert has an indention with

a radiused inner surface and the contact tip has a first and second end, the first end having



a radiused end surface wherein the first end of the contact tip extends into the indention in

the second end of the insert so that the radiused end surface of the contact tip abuts the

radiused inner surface of the insert and a surface of contact between the insert and the

contact tip is increased to increase the cooling of the contact tip. In one embodiment, the

gas is controlled by selecting a position of the hole in the wall of the insert so that the hole

in the wall of the insert is axially misaligned with the hole in the wall of the diffuser

sleeve. In one embodiment, the chamber has opposed first and second ends having an axial

length therebetween and the gas is controlled by varying a diameter of the chamber along

the axial length of the chamber. In one embodiment, the gas is controlled by changing a

size of the hole in the wall of the insert. In one embodiment, the gas is controlled by

changing a size of the hole in the wall of the diffuser sleeve. In one embodiment, the gas is

controlled by selecting a size of the hole in the wall of the insert and selecting a size of a

hole in the diffuser sleeve so that the size of the hole in the wall of the insert is not equal to

the size of the hole in the diffuser sleeve. In one embodiment, the gas is controlled by

selecting the size of the hole in the wall of the insert so that the size of the hole in the wall

of the insert is less than the size of the hole in the wall of the diffuser sleeve. In one

embodiment, the gas is controlled by changing a position of the hole in the wall of the

insert. In one embodiment, the gas is controlled by changing a position of the hole in the

wall of the diffuser sleeve. In one embodiment, the gas is controlled by providing more

than one hole in the insert. In one embodiment, the gas is controlled by providing more

than one hole in the diffuser sleeve. In one embodiment, the diffuser has a first and

second end and the second end of the diffuser has an indention with a radiused inner

surface and the contact tip has a first and second end, the first end having a radiused end

surface, the first end of the contact tip extends into the indention in the second end of the

diffuser so that the radiused end surface of the contact tip abuts the radiused inner surface

of the diffuser and a surface of contact between the diffuser and the contact tip is increased

to increase cooling of the contact tip. In one embodiment, the gas is controlled by selecting

a position of the hole in the wall of the diffuser so that the hole in the wall of the insert is

axially misaligned with the hole in the wall of the diffuser sleeve. In one embodiment, the

chamber has opposed first and second ends having an axial length therebetween and the

gas is controlled by varying a diameter of the chamber along the axial length of the



chamber. In one embodiment, the gas is controlled by selecting a size of the hole in the

wall of the diffuser and selecting a size of a hole in the diffuser sleeve so that the size of

the hole in the wall of the diffuser is not equal to the size of the hole in the diffuser sleeve.

In one embodiment, the gas is controlled by selecting the size of the hole in the wall of the

diffuser so that the size of the hole in the wall of the diffuser is less than the size of the

hole in the wall of the diffuser sleeve. In one embodiment, the gas is controlled by

changing a position of the hole in the wall of the diffuser. In one embodiment, the gas is

controlled by providing more than one hole in the diffuser.

[0020] The substance and advantages of the present invention will become

increasingly apparent by reference to the following drawings and the description.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0021] Figure 1 is a cross section view of one embodiment of the end assembly 10

showing the gooseneck 12, the diffuser sleeve 20, the insert 40, the chamber 50, the

contact tip 32 and the nozzle 36.

[0022] Figure 2 is a side view of one embodiment of the end assembly 10 without the

nozzle 36 showing the gooseneck 12, the diffuser sleeve 20 and the contact tip 32.

[0023] Figure 3 is a cross section view of the end assembly 10 of Figure 2 along the

line 3-3 showing the chamber 50 between the diffuser sleeve 20 and insert 40.

[0024] Figure 4 is a exploded view of the end assembly 10 of Figure 2.

[0025] Figure 5 is a side view of one embodiment of the contact tip 32 showing the

radiused first end 32D and the buttress threads 32C adjacent the radiused second end 32D.

[0026] Figure 6 is a is a side view of one embodiment of the insert 40.

[0027] Figure 7 is a perspective view of one embodiment of the insert 40

[0028] Figure 8 is a side view of another embodiment of the insert 48.

[0029] Figure 9 is a perspective view of the embodiment of the insert 48.

[0030] Figure 10 is a cross section view of another embodiment of the end assembly

10 without the nozzle 36 showing the second end 12B of the gooseneck 12, the diffuser

sleeve 20, the insert 49 and the contact tip 32.

[0031] Figure 1 1 is a cross section view of a second embodiment showing the

gooseneck 212, the diffuser sleeve 220, the contact tip 232 and the nozzle 236 and

showing the diffuser 240 not in cross section.



[0032] Figure 12 is a cross section view of one embodiment of an end assembly 10

showing the flow of gas 118.

[0033] Figure 13 is a schematic view of a welding system 100 showing the welding

device 110 connected to the gas supply 102, the electrode supply 104 and power supply

106.

[0034] Figure 14 is a cross section view of a third embodiment showing the diffuser

sleeve 321, the insert 340 and the contact tip 332.

DETAILED DESCRIPTION OF THE INVENTION

[0035] Figure 13 is a general, schematic representation of a MIG welding system 100.

The welding system 100 includes a gas supply 102, an electrode supply 104, and a power

supply 106 connected to a welding device 110. In general the welding device 110

includes a handle 112, a gooseneck 12 or 212 and an end assembly 10, 210 or 310. The

welding system 100 also includes an activation switch which, in one embodiment, is a

trigger 114 on the handle 112 of the welding device 110. It is understood that the welding

system 100 can be activated similar to any welding system well known in the art. Figure 1

shows one embodiment of the first embodiment of the end assembly 10 of the present

invention having a gooseneck 12, a diffuser sleeve 20, an insert 40, a contact tip 32 and a

nozzle 36. Figure 1 1 shows one embodiment of an alternative embodiment of the end

assembly 210 of the present invention having a gooseneck 212, a diffuser 240, a diffuser

sleeve 220, a contact tip 232 and a nozzle 236. Figure 14 shows another embodiment of

the end assembly 310 of the present invention having a gooseneck (not shown), a diffuser

sleeve 321, an insert 340, a contact tip 332 and a nozzle 336.

[0036] In the first embodiment of the present invention, the gooseneck 12 has opposed

first and second ends 12A and 12B with a passageway 14 extending therebetween. The

first end 12A of the gooseneck 12 is connected to the handle 112 of the welding device

110. The gooseneck 12 includes an inner conduit 16 which extends between the ends 12A

and 12B and forms the passageway 14. The inner conduit 16 is constructed of a

conductive material. In one embodiment, the inner conduit 16 is constructed of copper. In

one embodiment, the inner conduit 16 is a flexible cable having a center bore. The

gooseneck 12 also includes an outer housing 18 or covering which protects the inner

conduit 16. The passageway 14 of the gooseneck 12 is sized to enable the electrode 116



and gas 118 to move through the passageway 14 from the first end 12A to the second end

12B of the gooseneck 12. In one embodiment, the gooseneck 12 is similar to a gooseneck

well known in the art.

[0037] The diffuser sleeve 20 has opposed first and second ends 20A and 20B with a

wall 28 therebetween forming an inner cavity 22 extending therebetween along a

longitudinal axis A-A of the diffuser sleeve 20. The first end 20A of the diffuser sleeve 20

is mounted on the second end 12B of the gooseneck 12. The inner cavity 22 extends

between the open first end 20A and the open second end 20B. The size and shape of the

inner cavity 22 of the diffuser sleeve 20 varies depending on the type of gooseneck 12, the

size of the insert 40 and the type of contact tip 32 used in the end assembly 10. In one

embodiment, the inner cavity 22 at the first end 22A has an essentially cylindrical shape to

connect to the essentially cylindrical shaped second end 12B of the gooseneck 12. In one

embodiment, the inner cavity 22 adjacent the first end 20A of the diffuser sleeve 20 has

threads and the outer surface of the second end 12B of the gooseneck 12 has threads and

the diffuser sleeve 20 is threadably connected to the second end 12B of the gooseneck 12.

In one embodiment, the second end 12B of the gooseneck 12 is press fit into the inner

cavity 22 of the diffuser sleeve 20 at the first end 20A. It is understood that the diffuser

sleeve 20 can be secured on the second end 12B of the gooseneck 12 by any means well

known in the art. The diffuser sleeve 20 includes a first portion 24 adjacent the first end

20A and a second portion 26 adjacent the second end 20B. In one embodiment, the

diameter of the second portion 26 of the diffuser sleeve 20 is less than the diameter of the

first portion 24 of the diffuser sleeve 20. The wall 28 has a first end 28A adjacent the first

portion 24 of the diffuser sleeve 20 and a second end 28B adjacent the second portion 26

of the diffuser sleeve 20 with an inner surface 28C and an outer surface 28D extending

between the ends 28A and 28B with a length between the ends 28A and 28B extending

along the longitudinal axis A-A of the diffuser sleeve 20. In one embodiment, an inner

surface 28C of the wall 28 is tapered. In one embodiment, a thickness of the wall 28 along

the length of the diffuser sleeve 20 is constant. In one embodiment, the thickness of the

wall 28 varies along the length. In one embodiment, the inner cavity 22 along the length of

the wall 28 has a cylindrical shape. In one embodiment, the wall 28 is tapered such that

the thickness of the wall 28 increases along the length of the wall 28 from the first end



28A adjacent the first portion 26 to the second end 28B adjacent the second portion 28 of

the diffuser sleeve 20. The wall 28 has a least on hole 30. In one embodiment, the wall 28

has a plurality of holes 30 spaced around the perimeter of the wall 28. The holes 30 in the

wall 28 are in fluid communication with the inner cavity 22. In one embodiment, the

holes 30 are evenly spaced around the perimeter of the wall 28. In one embodiment, the

wall 28 has a cylindrical shape along the length and the holes 30 are spaced around a

circumference of the wall 28 along a common plane perpendicular to the longitudinal axis

A-A of the diffuser sleeve 20. In one embodiment, the wall 28 has more than one hole 30

and different holes 30 are located at different positions along the length of the wall 28 and

are spaced around a circumference of the wall 28 such that the holes 30 are located in

more than one plane perpendicular to the longitudinal axis A-A of the diffuser sleeve 20.

In one embodiment, the inner cavity 22 adjacent the wall 28 has an essentially cylindrical

shape. In one embodiment, the outer surface of the first portion 26 of the diffuser sleeve

20 is provided with threads for mounting the nozzle 36 on the diffuser sleeve 20. In one

embodiment the outer surface of first portion 26 of the diffuser sleeve 20 is provided with

gripping flats for gripping the diffuser sleeve 20 to secure the diffuser sleeve 20 onto the

gooseneck 12. The interior surface of the inner cavity 22 adjacent the second end 20B of

the diffuser sleeve 20 has threads 31. In one embodiment, the threads 3 1 are buttress

threads. In one embodiment, the diffuser sleeve 20 is constructed of a poorly conductive

or nonconductive material or of a material less conductive than the material used to

construct the insert 40 and the contact tip 32. In one embodiment, the diffuser sleeve 20 is

constructed of a material dissimilar to the material used to construct the insert 40 and the

contact tip 32. In one embodiment, the diffuser sleeve 20 is constructed of brass. In one

embodiment, the diffuser sleeve 20 is constructed of 360 half hard brass. In one

embodiment, the diffuser sleeve 20 is constructed of ceramic. In one embodiment, the

diffuser sleeve 20 is constructed of a high temperature polymer. In one embodiment, the

diffuser sleeve 20 is constructed of a ferrous material. In one embodiment, the diffuser

sleeve 20 is constructed of a non-ferrous material. The contact tip 32 has a first end 32A

and a second end 32B with a center bore 34 extending therebetween. The first end 32B of

the contact tip 32 is connected to the second end 20B of the diffuser sleeve 20. The first

end 32A of the contact tip 32 extends into the inner cavity 22 of the diffuser sleeve 20 at



the second end 20B of the diffuser sleeve 20. The center bore 34 of the contact tip 32

extends along the longitudinal axis of the contact tip 32. When the contact tip 32 is

secured in the second end 20B of the diffuser sleeve 20, the center bore 34 of the contact

tip 32 is coaxial with the longitudinal axis A-A of the diffuser sleeve 20. In one

embodiment, the first end 32A of the contact tip 32 has threads 32C which mate with

threads 31 on the interior surface of the inner cavity 22 of the diffuser sleeve 20. In one

embodiment, the threads 32C of the contact tip 32 are buttress threads. In one

embodiment, the contact tip 32 has four (4) threads. In one embodiment, the buttress

threads are American National Standards Institute 45/7 or ANSI 45/7 buttress threads. In

one embodiment, the buttress threads are 5/16 - 20 buttress threads with a 0.304 inch

(7.72 mm) diameter major and a 0.326 inch (8.28 mm) +/- .002 inch (.051 mm) pitch

diameter using .029 inch (.737 mm) diameter pins. In one embodiment, the pitch of the

threads 32C is at a 60 degree angle and the threads 32C have a diameter of 0.312 inches

(7.92 mm). In one embodiment, the first end 32A of the contact tip 32 has a radiused outer

end surface 32D. In one embodiment, the first end 32A of the contact tip 32 is elongated

with the threads 32C spaced apart from the first end 32A of the contact tip 32. In one

embodiment, the second end 32B of the contact tip 32 is radiused or rounded or curved. In

one embodiment, the first end 32A of the contact tip 32 has a first section and a second

section (Figure 5). The first section is located adjacent the first end 32A of the contact tip

32 and the second section is spaced between the first section and the threads 32C. In one

embodiment, the first and second sections are tapered. In one embodiment, a diameter of

the second section adjacent the threads 32C is greater than a diameter of the second

section adjacent the first section. In one embodiment, the second section tapers from a

diameter of about 0.257 inches (6.53 mm) adjacent the threads 32C to a diameter of about

0.160 inches (4.064 mm) adjacent the first section. In one embodiment, the radius of the

second section is greater than the radius of the first section. In one embodiment, the radius

of the first section is about .094 inches (2.38 mm) and the radius of the second section is

about .375 inches (9.53 mm). In one embodiment, the second end 32B of the contact tip

32 has a first section and a second section. The second section is adjacent the second end

32B of the contact tip 32 and the first section is spaced between the second section and the

body of the contact tip 32. The first section of the second end 32B of the contact tip 32 is



tapered so that the portion of the first section adjacent the first end 32A of the contact tip

32 has a diameter greater than the portion of the first section adjacent the second end 32B

of the contact tip 32. In one embodiment, the first section of the second end 32B of the

contact tip 32 tapers from a diameter of about .351 inches (8.92 mm) adjacent the first end

32A to a diameter of about .303 inches (7.70 mm) adjacent the second section and the

second end 32B of the contact tip 32. In one embodiment, the second section of the

second end 32B of the contact tip 32 is radiused. In one embodiment, the second section

of the second end 32B of the contact tip 32 has a radius of about .125 inches (3.18 mm). In

one embodiment, the contact tip 32 has a length between the ends 32A and 32B of

essentially 1.492 inches (37.89 mm). In one embodiment, the second section of the first

end 32A of the contact tip 32 is spaced about .037 inches (.93 mm) from the first end 32A

of the contact tip 32 and has a length of about .126 inches (3.20 mm). In one embodiment,

the threads 32C are immediately adjacent the second section of the first end 32A of the

contact tip 32. In one embodiment, the first section of the second end 32B of the contact

tip 32 is spaced about 1.132 inches (28.74 mm) from the first end 32A of the contact tip 32

and has a length of about .251 inches (6.375 mm). In one embodiment, the second section

of the second end 32B of the contact tip 32 has a length of about .109 inches (2.76 mm).

In one embodiment, the second section of the second end 32B of the contact tip 32 has a

radius of about .125 inches (3.18 mm). In one embodiment, the contact tip 32 has a band

formed by grooves in the outer surface of the contact tip 32 spaced between the first and

second ends 32A and 32B adjacent the first section of the second end 32B. In one

embodiment, the band has a length along the length of the contact tip 32 of essentially

.030 inches (.75 mm). In one embodiment, the contact tip 32 is constructed of conductive

material. In one embodiment, the contact tip 32 is constructed of copper. In one

embodiment, the contact tip 32 is constructed of tempered copper. In one embodiment, the

contact tip 32 is constructed of deoxidized high phosphorous copper (DHP) 122.

[0038] The nozzle 36 has a first end 36A and an open second end 36B with a gas

channel 38 extending therebetween. The first end 36A of the nozzle 36 is connected to the

first portion 24 of the diffuser sleeve 20. When the nozzle 36 is secured on the diffuser

sleeve 20, the nozzle 36 extends outward from the first end 36A along the diffuser sleeve

20 toward the second end 36B and toward the second portion 26 of the diffuser sleeve 20



so that the wall 28 of the diffuser sleeve 20 is in the gas channel 38 and the hole 30 in the

wall 28 of the diffuser sleeve 20 is in fluid communication with the gas channel 38 of the

nozzle 36. The nozzle 36 extends along the contact tip 32 so that the contact tip 32 is in

the gas channel 38. In one embodiment, the second end 38B of the nozzle 38 extends

beyond the second end 32B of the contact tip 32. In one embodiment, the second end 38B

of the nozzle 38 is essentially even with the second end 32B of the contact tip 32. In one

embodiment, the second end 32B of the contact tip 32 extends beyond the second end 36B

of the nozzle 36. In one embodiment, the end of the gas channel 38 adjacent the second

end 32B of the contact tip 32 is tapered inward toward the contact tip 32. The nozzle 36 is

similar to nozzles well known in the art.

[0039] The insert 40 has a first end 40A and a second end 40B with inner passageway

46 extending therebetween. The insert 40 has a first part adjacent the first end 40A and a

second part adjacent the second end 40B with a wall 42 extending therebetween. The

insert 40 can have a variety of shapes and sizes. The shape of the insert 40 can vary

depending on the shape and size of the inner cavity 22 of the diffuser sleeve 20, the shape

and size of the second end 12B of the gooseneck 12 and the shape and size of the contact

tip 32. The shape and size of the insert 40 can vary depending on the specific use of the

welding device 110. In one embodiment, the first part of the insert 40 is cylindrical to

enable the second end 12B of the gooseneck 12 to abut against the first end 40A of the

insert 40 to secure the insert 40 in position in the diffuser sleeve 20 (Figure 1). In one

embodiment, the first part of the insert 48 has a cylindrical, open first end 48A and the

second end 12B of the gooseneck 12 is inserted into the first end 48A of the insert 48 to

secure the insert 40 in position in the diffuser sleeve 20 (Figures 8 and 9). In another

embodiment, the insert 48 has an elongated first part with an exterior shoulder spaced

apart from the first end. In this embodiment, the elongated first part of the insert 49

extends into the passageway 14 of the gooseneck 12 and the second end 12B of the

gooseneck 12 contacts the shoulder to secure the insert 49 in position in the diffuser sleeve

20 (Figure 10).

[0040] The wall 42 of the insert 40 has a first end 42A adjacent the first part of the

insert 40 and a second end 42B adjacent the second part of the insert 40 with an inner

surface and an outer surface 42D extending between the ends 42A and 42B. The wall 42



has a length between the ends 42A and 42B extending along the longitudinal axis of the

insert 40. In one embodiment, a thickness of the wall 42 along the length of the insert 40 is

constant. In one embodiment, the thickness of the wall 42 varies along the length. In one

embodiment, the wall 42 is tapered such that the thickness of the wall 42 increases along

the length of the wall 42 adjacent the first part to adjacent the second part of the insert 40.

In one embodiment, the outer surface 42D of the wall 42 is angled. The wall 42 has at

least one hole 44 extending therethrough. In one embodiment, the wall 42 has a plurality

of holes 44. In one embodiment, the wall 42 has a cylindrical shape and the holes 44 are

spaced apart around a perimeter of the wall 42 of the insert 40. In one embodiment, the

holes 44 are evenly spaced around the perimeter of the wall. In one embodiment, the wall

42 has a cylindrical shape along the length and the holes 44 are spaced around a

circumference of the wall 42 along a common plane perpendicular to the longitudinal axis

of the insert 40. In one embodiment, the insert 40 has more than one hole and different

holes 44 are located at different positions along the length of the insert 40 around a

circumference of the wall 42 such that the holes 44 are in more than one plane

perpendicular to the longitudinal axis of the insert 40. In one embodiment, the inner

passageway 46 of the insert 40 extending along the length of the wall 42 has a cylindrical

shape. The holes 44 in the wall 42 are in fluid communication with the inner passageway

46 of the insert 40.

[0041] The inner passageway 46 of the insert 40 has a first section 46A, a diffuser

section 46B and a second section 46C. The first section 46A is adjacent the open, first end

40A of the insert 40. The first section 46A of the inner passageway 46 is adjacent the

second end 12B of the gooseneck 12 and in direct communication with the passageway 14

of the gooseneck 12. The shape and size of the first section 46A of the inner passageway

46 can vary depending on the shape and size of the second end 12B of gooseneck 12. The

first section 46A of the inner passageway 46 is in fluid communication with the diffuser

section 46B of the inner passageway 46. In one embodiment, the diameter of the first

section 46A of the inner passageway 46 is greater than or equal to the diameter of the

diffuser section 46B so that the gas 118 flows from the passageway 14 of the gooseneck

12 into the first section 46A of the inner passageway 46 and into the diffuser section 46B

of the inner passageway 46 of the insert 40. In one embodiment, the wall 42 of the insert



40 extends beyond the diffuser section 46B of the inner passageway 46 to the second

section 46C of the inner passageway 46. In one embodiment, the diffuser section 46B has

an essentially cylindrical shape. In one embodiment, the size of diffuser section 46B

decreases in a direction toward the second section 46C of the inner passageway 46. The

diameter of the second section 46C of the inner passageway 46 is less than a diameter of

the diffuser section 46B. The diameter of the second section 46C is greater than a diameter

of the electrode 116 so that the electrode 116 can extend through the second section 46C

into the center bore 34 of the contact tip 32. The second section 46C of the inner

passageway 46 of the insert 40 at the second end 40B is coaxial with the center bore 34 of

the contact tip 32 to enable the electrode 116 to move smoothly through the inner

passageway 46 of the insert 40 into the center bore 34 of the contact tip 32. In one

embodiment, the second end 40B of the insert 40 has an indention 40C with an inner

surface 40D. In one embodiment, the indention 40C is radiused having a radiused inner

surface 40D. In one embodiment, the inner surface 40D is radiused similar to the first end

32A of the contact tip 32. In one embodiment, the indention 40C has a first section spaced

apart from the first end 40A of the insert 40 and a second section spaced adjacent the

second end 40B of the insert 40. In one embodiment, the radii of the inner surfaces 40B of

the first and second sections of the indention 40C correspond and match the radii of the

outer surfaces of the first and second sections of the first end 32A of the contact tip 32.

The first section of the indention 40C has a concave radiused inner surface which matches

the convex outer surface of the first section of the first end 32A of the contact tip 32. In

one embodiment, the inside contour of the first section of the indention 40C has a radius of

about .094 inches (2.38 mm) and the second section of the indention 40C has an inside

contour of about .375 inches (9.53 mm). In one embodiment, the length of the indention

40C is essentially equal to the length of the first and second sections of the first end 32A

of the contact tip 32. In one embodiment, the length of the first section of the indention

40C is essentially equal to the length of the first section of the first end 32A of the contact

tip 32 and the length of the second section of the indention 40C is essentially equal to the

length of the second section of the first end 32A of the contact tip 32. In one embodiment,

the insert 40 is constructed of a conductive material. In one embodiment, the insert 40 is



constructed of copper. In one embodiment, the insert 40 is constructed of tempered

copper. In one embodiment, the insert 40 is constructed of CI 10 copper.

[0042] The insert 40 is positioned in the inner cavity 22 of the diffuser sleeve 20

axially spaced between the contact tip 32 and second end 12B of the gooseneck 12. When

the insert 40 is secured in the diffuser sleeve 20, the insert 40 is coaxial with the diffuser

sleeve 20. The insert 40 is positioned in the inner cavity 22 of the diffuser sleeve 20 so that

the wall 42 of the insert 40 is axially adjacent or essentially at the same position along the

longitudinal axis A-A of the diffuser sleeve or the longitudinal axis of the end assembly 10

as the wall 28 of the diffuser sleeve 20. The outer surface 42D of the wall 42 of the insert

40 is spaced apart from the inner surface 28C of the wall 28 of the diffuser sleeve 20

forming a chamber 50 positioned between the wall 42 of the insert 40 and the wall 28 of

the diffuser sleeve 20. The chamber 50 has a length extending along the longitudinal axis

of the end assembly 10. In one embodiment, the outer surface 42D of the wall 42 of the

insert 40 is angled along an axial length and the chamber 50 along the length is tapered. In

one embodiment, the inner surface 28D of the wall 28 of the diffuser sleeve 20 is angled

along an axial length and the chamber 50 is tapered along the length. In one embodiment,

the length of the wall 42 of the insert 40 is varied to change the length of the chamber 50.

In one embodiment, the length of the wall 28 of the diffuser sleeve 20 is varied to change

the length of the chamber 50. In one embodiment, the length of the wall 42 of the insert 40

is not equal to the length of the wall 28 of the diffuser sleeve 20. In one embodiment, a

shape of the outer surface 42D of the wall 42 of the insert 40 is varied to change or adjust

the shape and size of the chamber 50. In one embodiment, the inner surface 28C of the

wall 28 of the diffuser sleeve 20 is varied to change the size and shape of the chamber 50.

In one embodiment, the diameter of the chamber 50 adjacent the first end 40A of the insert

40 is less than the diameter of the chamber 50 adjacent the second end 40B of the insert

40. The holes 44 in the wall 42 of the insert 40 and the holes 30 in the wall 28 of the

diffuser sleeve 20 are in fluid communication with the chamber 50. In one embodiment,

the holes 44 in the wall 42 of the insert 40 are perpendicular to the longitudinal axis of the

insert 40. In one embodiment, the holes 44 in the wall 42 of the insert 40 are angled with

respect to the longitudinal axis of the insert 40. In one embodiment, the holes 30 in the

wall 28 of the diffuser sleeve 20 are perpendicular to the longitudinal axis A-A of the



diffuser sleeve 20. In one embodiment, the holes 30 in the wall 28 of the diffuser sleeve

20 are angled with respect to the longitudinal axis A-A of the diffuser sleeve 20. In one

embodiment, when the insert 40 is positioned in the diffuser sleeve 20, the holes 44 in the

wall 42 of the insert 40 are not axially aligned or are axially misaligned or offset from the

holes 30 in the wall 28 of the diffuser sleeve 20. In one embodiment, when the insert 40 is

positioned in the diffuser sleeve 20, the holes 44 in the wall 42 of the insert 40 and the

holes 30 in the wall 28 of the diffuser sleeve 20 are not in the same plane perpendicular to

the longitudinal axis of the end assembly 10. In one embodiment, when the insert 40 is

positioned in the diffuser sleeve 20, the holes 44 in the wall 42 of the insert 40 are axially

spaced apart from the holes 30 in the wall 28 of the diffuser sleeve 20. In one embodiment,

when the insert 40 is positioned in the diffuser sleeve 20, the holes 44 in the wall 42 of the

insert 40 are axially positioned between the first end 20A of the diffuser sleeve 20 and the

holes 30 in the wall 28 of the diffuser sleeve 20. In another embodiment, when the insert

40 is positioned in the diffuser sleeve 20, the holes 30 in the diffuser sleeve 20 are axially

positioned between the first end 20A of the diffuser sleeve 20 and the holes 44 in the wall

42 of the insert 40. In one embodiment, the diameter of the holes 30 in the wall 28 of the

diffuser sleeve 20 is greater than the diameter of the holes 44 in the wall 42 of the insert

40. In one embodiment, the diameter of the holes 30 in the wall 28 of the diffuser sleeve

20 is less than the diameter of the holes 44 in the wall 42 of the insert 40. In one

embodiment, the diameter of the holes 30 in the wall 28 of the diffuser sleeve 20 is

essentially equal to the diameter of the holes 44 in the wall 42 of the insert 40. In one

embodiment, the number of holes 30 in the wall 28 of the diffuser sleeve 29 is equal to the

number of holes 42 on the wall 42 of the insert 40. In one embodiment, the number of

holes 30 in the wall 28 of the diffuser sleeve 20 is less than the number of holes 44 in the

wall 42 of the insert 40. In one embodiment, the number of holes 30 in the wall 28 of the

diffuser sleeve 20 is greater than the number of holes 44 in wall 42 of the insert 40. It is

understood that the number and diameter of the holes 30 in the wall 28 of the diffuser

sleeve 20 and number and diameter of the holes 44 in the wall 42 of the insert 40 can vary

depending of the use of the welding device 110, the type of gas 118 used during welding,

the material used to construct the contact tip 32, the material used to construct the insert 40

and the amount of current used during welding as well as other variables.



[0043] In the second embodiment of the present invention, the gooseneck 212 has a

first end 212A and a second end 212B with an inner conduit 216 extending between the

ends 212A and 212B forming the passageway 214. In one embodiment the gooseneck

212is flexible and the inner conduit 216 is a flexible cable. The inner conduit 216 is

constructed of a conductive material. In one embodiment, the inner conduit 216 is

constructed of copper. The diffuser 240 is connected to the second end 212B of the

gooseneck 212. In one embodiment, the diffuser 240 is separate but in contact with the

inner conduit 216 at the second end 212B of the gooseneck 212. In one embodiment, the

diffuser 240 is threadably connected to the second end 212B of the gooseneck 212. In one

embodiment, the diffuser 240 is an integral part of the inner conduit 216 at the second end

212B of the gooseneck 212. In one embodiment, the diffuser 240 is constructed of the

same material as the inner conduit 216. In one embodiment, the diffuser 240 is

constructed of a conductive material. In one embodiment, the diffuser 240 is constructed

of copper. In one embodiment, the diffuser 240 is constructed of tempered copper.

[0044] The diffuser 240 has a first end 240A and a second end 240B with inner

passageway 246 and a wall 242 extending therebetween. The first end 240A of the

diffuser 240 is connected to the second end 212B of the gooseneck 212. The diffuser 240

can have a variety of shapes and sizes. The shape of the diffuser 240 can vary depending

on the shape and size of the inner cavity 222 of the diffuser sleeve 220, the shape and size

of the second end 212B of the gooseneck 212 and the shape and size of the contact tip 232.

The shape and size of the diffuser 240 can vary depending on the specific use of the

welding device 110. The wall 242 has a first end 242A adjacent gooseneck 212 and an

opposed second end 242B with an inner surface and an outer surface 242D extending

between the ends 242A and 242B. The wall 242 has a length between the ends 242A and

242B extending along the longitudinal axis of the diffuser 240. In one embodiment, a

thickness of the wall 242 along the length of the diffuser 240 is constant. In one

embodiment, the thickness of the wall 242 varies along the length. In one embodiment,

the wall 242 is tapered such that the thickness of the wall 242 decreases along the length

of the wall 242 from adjacent the first end 240A to adjacent the second end 204B of the

diffuser 240. In one embodiment, the outer surface of the wall 242 is angled. The wall

242 has at least one hole 244 extending therethrough. The hole 244 is in fluid



communication with the inner passageway 246 of the diffuser 240. In one embodiment,

the wall 242 has a plurality of holes 244. In one embodiment, the wall 242 has a

cylindrical shape and the holes 244 are spaced apart around a perimeter of the wall 242 of

the diffuser 240. In one embodiment, the holes 244 are evenly spaced around the perimeter

of the wall 242. In one embodiment, the wall 242 has a cylindrical shape along the length

and the holes 244 are spaced around a circumference of the wall 242 along a common

plane perpendicular to the longitudinal axis of the diffuser 240. In one embodiment, the

diffuser 240 has more than one hole 244 and different holes 244 are located at different

positions along the length of the diffuser 240 and are spaced around a circumference of the

wall 242 such that the holes 244 are in more than one plane perpendicular to the

longitudinal axis of the diffuser 240.

[0045] The inner passageway 246 of the diffuser 240 has a first, diffuser section 246A

adjacent the first end 240A and a second section 246B adjacent the second end 240B of

the diffuser 240. The first, diffuser section 246A of the inner passageway 246 is adjacent

the second end 212B of the gooseneck 212 and in direct communication with the

passageway 214 of the gooseneck 212. The shape and size of the first diffuser section

246A of the inner passageway 246 can vary depending on the shape and size of the second

end 212B of gooseneck 212. In one embodiment, the first diffuser section 246A of the

inner passageway 246 of the diffuser 240 extends along the length of the wall 242 and has

a cylindrical shape. In one embodiment, the diameter of the first diffuser section 246A of

the inner passageway 246 is greater than the diameter of the second section 246B of the

inner passageway 246. In one embodiment, the size of diffuser section 246A decreases in

a direction toward the second section 246B of the diffuser 240. The diameter of the second

section 246B is greater than a diameter of the electrode 116 so that the electrode 116 can

extend through the second section 246B into the center bore 234 of the contact tip 232.

The second section 246B of the inner passageway 246 of the diffuser 240 at the second

end 240B is coaxial with the center bore 234 of the contact tip 232 to enable the electrode

116 to move smoothly through the inner passageway 246 of the diffuser 240 into the

center bore 234 of the contact tip 232.

[0046] The diffuser sleeve 220 of the second embodiment is similar to the diffuser

sleeve 20 of the first embodiment. The diffuser sleeve 220 has opposed first and second



ends 220A and 220B with an inner cavity 222 extending therebetween along a longitudinal

axis A'-A' of the diffuser sleeve 220. The diffuser sleeve 220 has a first portion 224

adjacent the first end 220A and a second portion 226 adjacent the second end 220B with a

wall 228 extending between the first portion 226 and the second portion 228. In one

embodiment, the diameter of the second portion 226 of the diffuser sleeve 220 is less than

the diameter of the first portion 224 of the diffuser sleeve 220. The wall 228 has a first

end 228A adjacent the first portion 224 of the diffuser sleeve 220 and a second end 228B

adjacent the second portion 226 of the diffuser sleeve 220 with an inner surface 228C and

an outer surface 228D extending between the ends 228A and 228B with a length between

the ends 228A and 228B extending along the longitudinal axis A'-A' of the diffuser sleeve

220. In one embodiment, an inner surface 228C of the wall 228 is tapered. In one

embodiment, a thickness of the wall 228 along the length of the diffuser sleeve 220 is

constant. In one embodiment, the thickness of the wall 228 varies along the length. In one

embodiment, the inner cavity 222 along the length of the wall 228 has a cylindrical shape.

In one embodiment, the wall 228 is tapered such that the thickness of the wall 228

increases along the length of the wall 228 from the first end 228A adjacent the first portion

224 to the second end 228B adjacent the second portion 226 of the diffuser sleeve 220.

The wall 228 has a least one hole 230. In one embodiment, the wall 228 has a plurality of

holes 230 spaced around the perimeter of the wall 228. The holes 230 in the wall 228 are

in fluid communication with the inner cavity 222. In one embodiment, the holes 230 are

evenly spaced around the perimeter of the wall 228. In one embodiment, the wall 228 has

a cylindrical shape along the length and the holes 230 are spaced around a circumference

of the wall 228 along a common plane perpendicular to the longitudinal axis A'-A' of the

diffuser sleeve 220. In one embodiment, the wall 228 of the diffuser sleeve 220 has more

than one hole 230 and different holes 230 are located at different positions along the

length of the diffuser sleeve 220 and are spaced around a circumference of the wall 228 so

that the holes are located in more than one plane perpendicular to the longitudinal axis A'-

A' of the diffuser sleeve 220.

[0047] The diffuser sleeve 220 is secured on the second end 212B of the gooseneck

212 so that the second end 212B of the gooseneck 212 extends into the inner cavity 222 at

the first end 220A of the diffuser sleeve 220. It is understood that the diffuser sleeve 220



can be secured on the second end 212B of the gooseneck 212 by any means well known in

the art. The diffuser sleeve 220 is positioned on the second end 212B of the gooseneck 212

so that the wall 228 of the diffuser sleeve 220 is axially adjacent the wall 242 of the

diffuser 240 or essentially at the same position along the longitudinal axis A'-A' of the

diffuser sleeve 220 or the longitudinal axis of the end assembly 210 as the wall 228 of the

diffuser sleeve 220. When the diffuser sleeve 220 is secured on the gooseneck 212, the

wall 228 of the diffuser sleeve 220 is spaced apart from the wall 242 of the diffuser 240

forming a chamber 250 positioned between the wall 228 of the diffuser sleeve 220 and the

wall 242 of the diffuser 240. The outer surface 242D of the wall 242 of the diffuser 240 is

spaced apart from the inner surface 228C of the wall 228 of the diffuser sleeve 220

forming the chamber 250. In one embodiment, the outer surface 242D of the wall 242 of

the diffuser 240 is angled along an axial length so that the chamber 250 is tapered along

the length. In one embodiment, the length of the wall 242 of the diffuser 240 is varied to

change the length of the chamber 250. In one embodiment, the length of the wall 228 of

the diffuser sleeve 220 is varied to change the length of the chamber 250. In one

embodiment, the length of the wall 242 of the diffuser 240 is not equal to the length of the

wall 228 of the diffuser sleeve 220. In one embodiment, the shape of the outer surface

242D of the wall 242 of the diffuser 240 is varied to change or adjust the shape and size of

the chamber 250. In one embodiment, the inner surface 228C of the wall 228 of the

diffuser sleeve 220 is varied to change a size and shape of the chamber 250. In one

embodiment, the chamber 250 extends along the longitudinal axis A'-A' of the diffuser

sleeve 220 and the diameter of the chamber 250 adjacent the first end 240A of the diffuser

240 is less than the diameter of the chamber 250 adjacent the second end 240B of the

diffuser 240. The holes 244 in the wall 242 of the diffuser 240 and the holes 230 in the

wall 228 of the diffuser sleeve 220 are in fluid communication with the chamber 250. In

one embodiment, the holes 244 in the wall 242 of the diffuser 240 are perpendicular to the

longitudinal axis A'-A' of the diffuser 240. In one embodiment, the holes 244 in the wall

242 of the diffuser 240 are angled with respect to the longitudinal axis A'-A' of the diffuser

240. In one embodiment, the diffuser 240 is positioned in the diffuser sleeve 220 so that

the holes 244 in the wall 242 of the diffuser 240 are not axially aligned or are axially

misaligned of axially offset with the holes 230 in the wall 228 of the diffuser sleeve 220.



In one embodiment, when the diffuser 240 is positioned in the diffuser sleeve 220, the

holes 244 in the wall 242 of the diffuser 240 and the holes 230 in the wall 228 of the

diffuser sleeve 220 are not in the same plane perpendicular to the longitudinal axis of the

end assembly 210. In one embodiment, when the diffuser 240 is positioned in the diffuser

sleeve 220, the holes 244 in the wall 242 of the diffuser 240 are axially spaced apart from

the holes 230 in the wall 228 of the diffuser sleeve 220. In one embodiment, when the

diffuser 240 is positioned in the diffuser sleeve 220, the holes 244 in the wall 242 of the

diffuser 240 are axially positioned between the first end 220A of the diffuser sleeve 220

and the holes 230 in the wall 228 of the diffuser sleeve 220. In another embodiment, when

the diffuser 240 is positioned in the diffuser sleeve 220, the holes 230 in the wall 228 of

the diffuser sleeve 220 are axially positioned between the first end 220A of the diffuser

sleeve 220 and the holes 244 in the wall 242 of the diffuser 240. In one embodiment, the

diameter of the holes 230 in the wall 228 of the diffuser sleeve 220 is greater than the

diameter of the holes 244 in the wall 242 of the diffuser 240. In one embodiment, the

diameter of the holes 230 in the wall 228 of the diffuser sleeve 220 is less than the

diameter of the holes 244 in the wall 242 of the diffuser 240. In one embodiment, the

diameter of the holes 230 in the wall 228 of the diffuser sleeve 220 is essentially equal to

the diameter of the holes 244 in the wall 242 of the diffuser 240. In one embodiment, the

number of holes 230 in the wall 228 of the diffuser sleeve 220 is equal to the number of

holes 244 in the diffuser 240. In one embodiment, the number of holes 230 in the wall

228 of the diffuser sleeve 220 is less than the number of holes 244 in the wall 242 of the

diffuser 240. In one embodiment, the number of holes 230 in the wall 228 of the diffuser

sleeve 220 is greater than the number of holes 244 in the wall 242 of the diffuser 240. It is

understood that the number and diameter of the holes 230 in the wall 228 of the diffuser

sleeve 220 and number and diameter of the holes 244 in the wall 242 of the diffuser 240

can vary depending of the use of the welding device 110, the type of gas 118 used during

welding, the material used to construct the contact tip 232, the material used to construct

the diffuser 240 and the amount of current used during welding as well as other variables.

In one embodiment, the inner cavity 222 adjacent the wall 242 has an essentially

cylindrical shape. In one embodiment, the diffuser sleeve 220 is constructed of a poorly

conductive or non-conductive material. In one embodiment, the diffuser sleeve 220 is



constructed of a material which is less conductive than the material or materials used to

construct the contact tip 232 or the diffuser 240. In one embodiment, the diffuser sleeve

220 is constructed of a material dissimilar to the material used to construct the contact tip

232 and diffuser 240. In one embodiment, the diffuser sleeve 220 is constructed of brass.

In one embodiment, the diffuser sleeve 220 is constructed of 360 half hard brass. In one

embodiment, the diffuser sleeve 220 is constructed of ceramic. In one embodiment, the

diffuser sleeve 220 is constructed of a high temperature polymer. In one embodiment, the

diffuser sleeve 220 is constructed of a ferrous material. In one embodiment, the diffuser

sleeve 220 is constructed of a non-ferrous material.

[0048] The contact tip 232 of the second embodiment is similar to the contact tip 32

of the first embodiment. The contact tip 232 is connected at the first end 232A to the

second end 220B of the diffuser sleeve 220. The contact tip 232 can be secured to the

diffuser sleeve 220 by any means well known in the art. In one embodiment of the second

embodiment, the contact tip 232 extends into the inner cavity 222 of the diffuser sleeve

220 at the second end 220B of the diffuser sleeve 220. In one embodiment, the first end

232A of the contact tip 232 has an indention 232C having an inner surface 232D and the

second end 240B of the diffuser 240 of the gooseneck 210 extends into the first end 232A

of the contact tip 232 (Figure 11). The contact tip 232 is secured in contact with the

diffuser 240 of the gooseneck 210 by the diffuser sleeve 220. In one embodiment, the

inner surface of the inner cavity 222 of the diffuser sleeve 220 at the second end 220B has

threads which mate with threads on the first end 232A of the contact tip 232. In one

embodiment, the contact tip 232 is constructed of conductive material. In one

embodiment, the contact tip 232 is constructed of copper. In one embodiment, the contact

tip 232 is constructed of tempered copper. In one embodiment, the contact tip 232 is

constructed of deoxidized high phosphorous copper (DHP) 122.

[0049] The nozzle 236 has a first end 236A and an open second end 236B with a gas

channel 238 extending therebetween. The first end 236A of the nozzle 236 is connected to

the first portion 224 of the diffuser sleeve 220 by any means well known in the art. When

the nozzle 236 is secured on the diffuser sleeve 220, the nozzle 236 extends outward from

the first end 236A along the diffuser sleeve 220 toward the second end 236B and toward

the second portion 226 of the diffuser sleeve 220 so that the wall 228 of the diffuser sleeve



220 is in the gas channel 238 and the hole 230 in the wall 228 of the diffuser sleeve 220 is

in fluid communication with the gas channel 238 of the nozzle 236. The nozzle 236

extends along the contact tip 232 so that the contact tip 232 is in the gas channel 238. In

one embodiment, the second end 238B of the nozzle 238 extends beyond the second end

232B of the contact tip 232. In one embodiment, the second end 238B of the nozzle 238 is

essentially even with the second end 232B of the contact tip 232. In one embodiment, the

second end 232B of the contact tip 232 extends beyond the second end 236B of the nozzle

236. In one embodiment, the second end 238B of the gas channel 238 is tapered inward

toward the contact tip 232. The nozzle 236 is similar to nozzles well known in the art.

[0050] In the third embodiment of the present invention, the end assembly 310

includes a diffuser base 320 and a diffuser sleeve 321 (Figure 14). The diffuser base 320

has a first end 320A and a second end 320B with a wall 327 extending therebetween

surrounding and forming an inner cavity 320C. The first end 320A of the diffuser base

320 is connected to the gooseneck. The first end 320A of the diffuser base 320 mounts on

the gooseneck so that the inner conduit of the gooseneck extends into the first end of the

diffuser base 320 and into the inner cavity 320C of the diffuser base 320. The gooseneck

(not shown) can be similar to any gooseneck well known in the art. The diffuser base 320

can be mounted on the gooseneck by any means well known in the art. In one

embodiment, the inner surface of the wall 327 forming and surrounding the inner cavity

320C of the diffuser base 320 adjacent the first end 320A has first threads 320D and the

diffuser base 320 is threadably connected to the gooseneck. In one embodiment, the inner

surface of the wall 327 forming the inner cavity 320C has second threads 320E. In one

embodiment, the second threads 320E are spaced apart from the first end 320A and the

second end 320B of the diffuser base 320. In one embodiment, the outer surface of the

diffuser base 320 adjacent the second end 320B is provided with third threads. In one

embodiment, the diameter of the diffuser base 320 at the first end 320A is larger than the

diameter of the diffuser base 320 at the second end 320B. However, it is understood that

the shape of the diffuser base 320 can vary depending on the use of the end assembly 310.

[0051] The diffuser sleeve 321 is mounted adjacent the second end 320B of the

diffuser base 320. The diffuser sleeve 321 has a first end 321A and a second end 32 IB

with a wall 328 extending therebetween forming an inner chamber between the ends 321A



and 321B. The wall 328 extends between the ends 321A and 321B along the longitudinal

axis A -A of the diffuser sleeve 321. The wall 328 has an inner surface 328C and an outer

surface 328D extending between the ends 321A and 32 IB with a length between the ends

321A and 321B extending essentially along the longitudinal axis A -A of the diffuser

sleeve 321. The wall 328 of the diffuser sleeve 321 has a diffuser portion 328A spaced

between the first and second ends 321A and 321B of the diffuser sleeve 321. In one

embodiment, the diffuser portion 328A is adjacent the second end 32 IB of the diffuser

sleeve 321. In one embodiment, the inner surface 328C of the wall 328 adjacent the first

end 321A is provided with first threads 328E. In one embodiment, the inner surface 328C

adjacent the second end 321B is provided with second threads 328F. In one embodiment,

the diffuser portion 328A is spaced apart from the second end 32 IB of the diffuser sleeve

321 by the second threads 328F of the diffuser sleeve 321. In one embodiment, the inner

surface 328C of the diffuser portion 328A of the wall 328 is tapered. In one embodiment,

a thickness of the diffuser portion 328A of the wall 328 along the length of the diffuser

sleeve 321 is constant. In one embodiment, the thickness of the diffuser portion 328A of

the wall 328 varies along the length. In one embodiment, the inner chamber along the

length of the diffuser portion 328A of the wall 328 has a cylindrical shape. In one

embodiment, the diffuser portion 328A of the wall 328 is tapered such that the thickness

of the diffuser portion 328A of the wall 328 decreases along the length of the diffuser

portion 328A of the wall 328 from the first end 321A of the diffuser sleeve 321 toward the

second end 321B of the diffuser sleeve 321. The diffuser portion 328A of the wall 328

has a least one hole 330. In one embodiment, the diffuser portion 328A of the wall 328

has a plurality of holes 330 spaced around the outer surface 328D of the wall 328. The

holes 330 in the wall 328 are in fluid communication with the inner chamber of the

diffuser sleeve 321. In one embodiment, the holes 330 are evenly spaced around the outer

surface 328D of the wall 328. In one embodiment, the diffuser portion 328A of the wall

328 has a cylindrical shape along the length of the diffuser sleeve 321 and the holes 330

are spaced around a circumference of the wall 328 along a common plane perpendicular to

the longitudinal axis A"-A" of the diffuser sleeve 321. In one embodiment, the diffuser

portion 328A of the wall 328 has more than one hole 330 and different holes 330 are

located at different positions along the wall 328 of the diffuser portion 328A of the



diffuser sleeve 321 and are spaced around a circumference of the wall 328 such that the

holes 330 are located in more than one plane perpendicular to the longitudinal axis A"-A"

of the diffuser sleeve 321. In one embodiment, the holes 330 are all essentially identical

having a similar size, shape and orientation. In one embodiment, the holes 330 have

different sizes. In one embodiment, the holes 330 have different orientations. In one

embodiment, the holes 330 have different shapes.

[0052] In one embodiment, the diffuser base 320 and the diffuser sleeve 321 are

removeably connected together. In one embodiment, the diffuser base 320 and the

diffuser sleeve 321 are connected together by the insert 340. In one embodiment, the

diffuser base 320 and the diffuser sleeve 321 are a single piece. In one embodiment, the

diffuser base 320 and the diffuser sleeve 321 are constructed of the same material. In one

embodiment, the diffuser base 320 and the diffuser sleeve 321 are constructed of brass. In

one embodiment, the diffuser sleeve 321 is constructed of a material dissimilar to the

material used to construct the insert 340 and the contact tip 332. In one embodiment, the

diffuser base 320 is constructed of a material dissimilar to the material used to construct

the insert 340 and the contact tip 332. In one embodiment, the diffuser base 320 and the

diffuser sleeve 321 are not constructed of copper. In one embodiment, the diffuser base

320 is constructed of a poorly conductive or non-conductive material. In one embodiment,

the diffuser base 320 is constructed of a material that is less conductive than the material

or materials used to construct the insert 340 or the contact tip 332. In one embodiment, the

diffuser base 320 is constructed of brass. In one embodiment, the diffuser base 320 is

constructed of 360 half hard brass. In one embodiment, the diffuser base 320 is

constructed of ceramic. In one embodiment, the diffuser base 320 is constructed of a high

temperature polymer. In one embodiment, the diffuser base 320 is constructed of a ferrous

material. In one embodiment, the diffuser base 320 is constructed of a non-ferrous

material. In one embodiment, the diffuser sleeve 321 is constructed of a poorly

conductive or non-conductive material. In one embodiment, the diffuser sleeve 321 is

constructed of a material that is less conductive than the material or materials used to

construct the insert 340 or the contact tip 332.In one embodiment, the diffuser sleeve 321

is constructed of brass. In one embodiment, the diffuser sleeve 321 is constructed of 360

half hard brass. In one embodiment, the diffuser sleeve 321 is constructed of ceramic. In



one embodiment, the diffuser sleeve 321 is constructed of a high temperature polymer. In

one embodiment, the diffuser sleeve 321 is constructed of a ferrous material. In one

embodiment, the diffuser sleeve 321 is constructed of a non-ferrous material.

[0053] The insert 340 has a first end 340A and a second end 340B with a wall 342

extending therebetween surrounding and forming an inner passageway 346. The insert

340 can have a variety of shapes and sizes. The shape of the insert 340 can vary

depending on the shape and size of the inner cavity 320C of the diffuser base 320 and the

inner chamber of the diffuser sleeve 321 and the shape and size of the contact tip 332. The

shape and size of the insert 340 can also vary depending on the specific use of the welding

device 110. The wall 342 of the insert 340 has an inner surface 342C and an outer surface

342D extending between the ends 340A and 340B of the insert 340. The wall 342 has a

length between the ends 340A and 340B extending along the longitudinal axis of the insert

340 which corresponds to the longitudinal axis A"-A" of the diffuser sleeve 321. In one

embodiment, the outer surface 342D of the wall 342 of the insert 340 adjacent the first end

340A is provided with first threads 342E. In one embodiment, the outer surface 342D of

the wall 342 of the insert 340 spaced between first threads 342E and the second end 340B

of the insert 340 is provided with second threads 342F. In one embodiment, a thickness

of the wall 342 along the length of the insert 340 is constant. The wall 342 of the insert

340 has a diffuser portion 342A spaced between the first and second ends 340A and 340B

of the insert 340. In one embodiment, the thickness of the diffuser portion 342A of the

wall 342 varies along the length of the diffuser portion 342A of the wall 342. In one

embodiment, the diffuser portion 342A of the wall 342 is tapered such that the thickness

of the wall 342 decreases along the length of diffuser portion 342A the wall 342 from the

first end 340A toward the second end 340B of the insert 340. In one embodiment, the

outer surface 342D of the diffuser portion 342A of the wall 342 is angled. In one

embodiment, the diffuser portion 342A of the wall 342 is angled so that a size of the inner

passageway 346 decreases along the length of the diffuser portion 342A from the first end

340A toward the second end 340B of the insert 340. The diffuser portion 342A of the

wall 342 of the insert 340 has at least one hole 344 extending through the wall 342. The

hole 344 is in fluid communication with the inner passageway 346 of the insert 340. In

one embodiment, the diffuser portion 342A of the wall 342 has a plurality of holes 344



extending through the wall 342. In one embodiment, the diffuser portion 342A of the wall

342 has a cylindrical shape and the holes 344 are spaced apart around the outer surface

342D of the diffuser portion 342A of the wall 342. In one embodiment, the holes 344 in

the diffuser portion 342A of the wall 342 of the insert 340 are essentially perpendicular to

the longitudinal axis of the insert 340. In one embodiment, the holes 344 in the diffuser

portion 342A of the wall 342 of the insert 340 are angled with respect to the longitudinal

axis of the insert 340. In one embodiment, the holes 344 are evenly spaced around the

diffuser portion 342A of the wall 342 of the insert 340. In one embodiment, the diffuser

portion 342A of the wall 342 has a cylindrical shape along the length and the holes 344 are

spaced around a circumference of the diffuser portion 342A of the wall 342 along a

common plane perpendicular to the longitudinal axis of the insert 340. In one

embodiment, the diffuser portion 342A of the wall 342 has more than one hole 344 and

different holes 344 are located at different positions along the length of the wall 342 of the

diffuser portion 342A and are spaced around a circumference of the diffuser portion 342A

of the wall 342 such that the holes 344 are in more than one plane perpendicular to the

longitudinal axis of the insert 340. In one embodiment, the holes 344 are essentially

identical having a similar size, shape and orientation. In one embodiment, the holes 344

have different sizes. In one embodiment, the holes 344 have different orientations. In

one embodiment, the holes 344 have different shapes.

[0054] The inner passageway 346 of the insert 340 has a first section 346A adjacent

the first end 340A of the insert 340, a second section 346C adjacent the second end 340B

of the insert 340, and a diffuser section 346B spaced between the first and second sections

346A and 346C. The first section 346A of the inner passageway 346 of the insert 340 is

directly adjacent and in direct communication with the passageway of the gooseneck. The

shape and size of the first section 346A of the inner passageway 346 can vary depending

on the shape and size of the diffuser base 320 and the passageway of the gooseneck. In

one embodiment, the first section 346A of the inner passageway 346 of the insert 340 has

a cylindrical shape. In one embodiment, the diameter of the first section 346A of the inner

passageway 346 is greater than the diameter of the diffuser section 346B of the inner

passageway 346. The diffuser section 346B of the inner passageway 346 is adjacent the

diffuser portion 342A of the wall 342 of the insert 340. In one embodiment, the diffuser



section 346B is tapered in a direction toward the second section 346C of the inner

passageway 346 of the insert 340. The diameter of the second section 346C of the inner

passageway 346 of the insert 340 is greater than a diameter of the electrode 116 so that the

electrode 116 can extend through the second section 346C of the inner passageway 346 of

the insert 340 and into the center bore 334 of the contact tip 332. The second section

346C of the inner passageway 346 of the insert 340 at the second end 340B is coaxial with

the center bore 334 of the contact tip 332 to enable the electrode 116 to move smoothly

through the inner passageway 346 of the insert 340 into the center bore 334 of the contact

tip 332. In one embodiment, an outer diameter of the second end 340B of the insert 340 is

essentially equal to an outer diameter of the first end 340A of the insert 340. In one

embodiment, the second end 340B of the insert 340 has an indention 340C with an inner

surface. In one embodiment, the indention 340C is radiused having a radiused inner

surface. In one embodiment, the shape of the indention 340C in the second end 340B of

the insert 340 is essentially the exact opposite of the shape of the end surface 332D of the

first end 332A of the contact tip 332 so that the first end 332A of the contact tip 332 sits

securely into the indention 340C and the outer end surface 332D of the contact tip 332

fully contacts the radiused or curved inner surface of the indention 340C. In one

embodiment, the insert 340 is constructed of a conductive material. In one embodiment,

the insert 340 is constructed of copper. In one embodiment, the insert 340 is constructed

of tempered copper. In one embodiment, the insert 340 is constructed of CI 10 copper.

[0055] In one embodiment, the contact tip 332 of the third embodiment is similar to

the contact tip 32 of the first embodiment. The contact tip 332 has a first end 332A and a

second end 332B with a center bore 334 extending the complete distance therebetween.

The contact tip 332 is connected at the first end 332A to the second end 32 IB of the

diffuser sleeve 321. The contact tip 332 can be secured to the diffuser sleeve 321 by any

means well known in the art. In one embodiment, the contact tip 332 extends into the inner

chamber of the diffuser sleeve 321 at the second end 321B of the diffuser sleeve 321. In

one embodiment, the first end 332A of the contact tip 332 has threads which threadably

mate with the second threads 328F of the diffuser sleeve 321 and the contact tip 332 is

threadably secured to the diffuser sleeve 321. The contact tip 332 is secured in the diffuser

sleeve 321 so that the first end 332A of the contact tip 332 is in contact with the second



end 340B of the insert 340 so that the radiused outer end surface 332D of the contact tip

332 is in tight contact with the radiused inner surface of the indention 340C in the second

end 340B of the insert 340. The contact tip 332 is secured in contact with the insert 340

by the diffuser sleeve 321. In one embodiment, the contact tip 332 is constructed of

conductive material. In one embodiment, the contact tip 332 is constructed of copper. In

one embodiment, the contact tip 332 is constructed of tempered copper. In one

embodiment, the contact tip 332 is constructed of deoxidized high phosphorous copper

122(DHP 122).

[0056] In one embodiment, a nozzle insulator 335 having a first end 335A and second

end 335B with a center bore extending therebetween is mounted over the diffuser base 320

and the diffuser sleeve 321. In one embodiment, the nozzle insulator 335 extends over

both the second end 320B of the diffuser base 320 and the first end 321A of the diffuser

sleeve 321 and covers the intersection of the diffuser base 320 and the diffuser sleeve 321.

In one embodiment, the center bore of the nozzle insulator 335 is provided with threads

and the nozzle insulator 335 is threadably mounted on the diffuser base 320. In one

embodiment, the nozzle insulator 335 is constructed of a non-conductive material.

[0057] The nozzle 336 is similar to nozzles well known in the art. The nozzle 336 has

a first end and an open second end with a gas channel 338 extending therebetween. The

first end of the nozzle 336 is connected to second end of the nozzle insulator 335. In one

embodiment, the nozzle 336 is threadably secured on the nozzle insulator 335. However it

is understood that the nozzle 336 can be secured on the nozzle insulator 335 by any means

well known in the art. When the nozzle 336 is secured on the nozzle insulator 335, the

nozzle 336 extends outward from the first end along the contact tip 332 essentially along

the longitudinal axis A"-A" of the diffuser sleeve 321 toward the second end 332B of the

contact tip 332 so that the diffuser sleeve 321 is in the gas channel 338 of the nozzle 336

and the holes 330 in the diffuser portion 328 of the wall 328 of the diffuser sleeve 321 are

in fluid communication with the gas channel 338 of the nozzle 336. The nozzle 336

extends along the contact tip 332 so that the contact tip 332 is in the gas channel 338. In

one embodiment, the second end of the nozzle 336 extends beyond the second end 332B

of the contact tip 332. In one embodiment, the second end of the nozzle 336 is essentially

even with the second end 332B of the contact tip 332. In one embodiment, the second end



332B of the contact tip 332 extends beyond the second end of the nozzle 336. In one

embodiment, the second end of the gas channel 338 is tapered inward toward the contact

tip 332.

[0058] In the first embodiment of the present invention, the end assembly 10 is

assembled so that the second end 12B of the gooseneck 12 is securely held in the inner

cavity 22 of the diffuser sleeve 20 at the first end 20A and the contact tip 32 is securely

held in the inner cavity 22 of the diffuser sleeve 20 at the second end 20B with the insert

40 spaced therebetween. The second end 12B of the gooseneck 12, the diffuser sleeve 20,

the insert 40 and the contact tip 32, when secured together share a common axis forming

the longitudinal axis of the end assembly 10 which is substantially the longitudinal axis A-

A of the diffuser sleeve 20. The diffuser sleeve 20 is connected to the second end 12B of

the gooseneck 12 by any means well known in the art. In one embodiment, the second end

12B of the gooseneck 12 is force fit into the inner cavity 22 at the first end 20A of the

diffuser sleeve 20. The contact tip 32 is connected to the second end 20B of the diffuser

sleeve 20 by any of means well known in the art. In one embodiment, the inner cavity 22

of the diffuser sleeve 20 at the second end 22B has threads 3 1 and the first end 32A of the

contact tip 32 has threads 32C and the contact tip 32 is threadably secured in the inner

cavity 22 of the diffuser sleeve 20. In one embodiment, the threads 3 1 and 32C are

buttress threads. In one embodiment, the buttress threads 31 are created in the inner cavity

22 of the diffuser sleeve 20 by tapping the diffuser sleeve 20 from the first end 20A prior

to positioning of the insert 40 in the inner cavity 22 of the diffuser sleeve 20. In one

embodiment, there are four (4) buttress threads and the contact tip 32 is rotated four (4)

times to secure or remove the contact tip 32 from the diffuser sleeve 20. The use of

buttress threads enables less turns of the contact tip 32 to secure the contact tip 32 in the

diffuser sleeve 20. The insert 40 is positioned and secured in the inner cavity of the

diffuser sleeve 20 spaced between the second end 12B of the gooseneck 12 and the first

end 32A of the contact tip 32. The insert 40 is positioned in the inner cavity 22 of the

diffuser sleeve 20 with the wall 42 of the insert 40 axially adjacent the wall 28 of the

diffuser sleeve 20. The insert 40 can be secured in the inner cavity 22 by any means well

known in the art. In one embodiment, the insert 40 is press fit in the inner cavity 22 of the

diffuser sleeve 20. The insert 40 is in contact with the second end 12B of the gooseneck



12 and the first end 32A of the contact tip 32. In one embodiment, where the contact tip

32 has a radiused end surface 32D and the insert 40 has the indention 40C with a radiused

inner surface 40D, the diffuser sleeve 20 secures the contact tip 32 in contact with the

insert 40 so that the radiused end surface 32D of the contact tip 32 extends into the

indention 40C in the second end 40B of the insert 40 and contacts the radiused inner

surface 40D of the insert 40 to increase the surface contact area between the insert 40 and

the contact tip 32. In one embodiment, the shape of the indention 40C in the second end

40B of the insert 40 is essentially the exact opposite of the shape of the end surface 32D of

the first end 32A of the contact tip 32 so that the first end 32A of the contact tip 32 fits

securely into the indention40C in the second end 40B of the insert 40 and the radiused

outer end surface 32D buts the inner surface 40D of the indention 40C. The first end 36A

of the nozzle 36 is connected to the diffuser sleeve 20 by any means well known in the art.

The nozzle 36 is connected to the first portion of the diffuser sleeve 20 and extends

outward towards the second end 32B of the contact tip 32. In one embodiment, the second

end 36B of the nozzle 36 is essentially even with the second end 32B of the contact tip 32.

However, it is understood that the second end 36B of the nozzle 36 can extend beyond the

second end 32B of the contact tip 32 or the second end 32B of the contact tip 32 can

extend beyond the second end 36B of the nozzle 36.

[0059] In one embodiment, the second end 12B of the gooseneck 12 is constructed of

a conductive material, the insert 40 is constructed of a conductive material, the contact tip

32 is constructed of a conductive material and the diffuser sleeve 20 is constructed of a

poorly conductive or non-conductive material or of a material that is less conductive than

the material or materials used to construct the insert 40 or the contact tip 32. In one

embodiment, the second end 12B of the gooseneck 12 is constructed of copper, the insert

40 is constructed of copper, the contact tip 32 is constructed of copper and the diffuser

sleeve 20 is constructed of brass. The diffuser sleeve 20 ensures a secure and tight fit

between the gooseneck 12, the insert 40 and the contact tip 32 and ensures constant

contact between the second end 12B of the gooseneck 12, the insert 40 and the contact tip

32 during use of the welding device 110. In one embodiment, the second end 12B of the

gooseneck 12 is formed by the inner conduit 16, and the inner conduit 16 is constructed of

a conductive material and the inner conduit 16 is in contact with the insert 40. In one



embodiment, the second end 12B of the gooseneck 12 is formed by the inner conduit 16,

and the inner conduit 16 is constructed of copper and the inner conduit 16 is in contact

with the insert 40.

[0060] In the second embodiment where the diffuser 240 is connected to the second

end 212B of the gooseneck 212, the second end 212B of the gooseneck 212 having the

diffuser 240 is inserted into the inner cavity 222 of the diffuser sleeve 220 at the first end

220A and moved into the inner cavity 222 until the wall 242 of the diffuser 240 is axially

adjacent the wall 228 of the diffuser sleeve 220. In this embodiment, the diffuser sleeve

220 can be secured on the second end 212B of the gooseneck 212 by any means well

known in the art. In one embodiment, the inner cavity 222 at the first end 220A of the

diffuser sleeve 220 has threads and second end 212B of the gooseneck 220 has threads and

the threads of the gooseneck 212 threadably mate with the threads of the diffuser sleeve

220 to securely hold the gooseneck in the diffuser sleeve. The contact tip 232 is inserted

into the inner cavity 222 of the diffuser sleeve 220 from the open second end 220B of the

diffuser sleeve 220. The contact tip 232 can be secured in the diffuser sleeve 220 by any

means well known in the art. In one embodiment, the inner cavity 222 at the second end

220B of the diffuser sleeve 220 has threads and first end 232A of the contact tip 232 has

threads and the threads of the contact tip 232 threadably mate with the threads of the

diffuser sleeve 220 to securely hold the contact tip in the diffuser sleeve 220. In one

embodiment, the diffuser 240 is constructed of a conductive material, the contact tip 232 is

constructed of a conductive material and the diffuser sleeve 220 is constructed of a poorly

conductive or non-conductive material or of a material that is less conductive than the

material or materials used to construct the contact tip 232 or the diffuser 240. In one

embodiment, the diffuser 240 is constructed of copper, the contact tip 232 is constructed

of copper and the diffuser sleeve 220 is constructed of brass. The diffuser sleeve 220

ensures a secure and tight fit between the gooseneck 212 and the contact tip 232 and

enables constant contact between the diffuser 240 of the gooseneck 212 and the contact tip

232 during use of the welding device 110. In one embodiment, the diffuser 240 is formed

in the end of the inner conduit 216 and the inner conduit 216 is constructed of a

conductive material and the inner conduit 216 is in contact with the contact tip 232. In one

embodiment, the diffuser 240 is formed in the end of the inner conduit 216 and the inner



conduit 216 is constructed of conductive material and the inner conduit 216 is in contact

with the contact tip 232. In one embodiment, the diffuser 240 is formed in the end of the

inner conduit 216 and the inner conduit 216 is constructed of copper and the inner conduit

216 is in contact with the contact tip 232.

[0061] To construct the end assembly 310 of the third embodiment, the second end

340B of the insert 340 is inserted into the inner cavity 320C of the diffuser base 320

through the first end 320A of the diffuser base 320. The insert 340 is inserted into the

diffuser base 320 until the second end 340B of the insert 340 extends beyond the second

end 320B of the diffuser base 320 and the first end 340A of the insert 340 is completely

within the inner cavity 320C of the diffuser base 320. In one embodiment, the first end

340A of the insert 340 does not extend completely into the inner cavity 320C of the

diffuser base 320 and the first end 340A of the insert 340 extends beyond the first end

320A of the diffuser base 320 in a direction opposite the second end 320B of the diffuser

base 320. In this embodiment, the gooseneck is mounted on the first end 340A of the

insert 340. The insert 340 can be secured in the inner cavity 320C of the diffuser base 320

by any means well known in the art. In one embodiment, the first threads 342E on the

first end 340A of the insert 340 mate with the second threads 320E of the diffuser base

320 and the insert 340 is threadably secured in the diffuser base 320. The diffuser sleeve

321 is positioned on the second end 340B of the insert 340 so that the second end 340B of

the insert 340 moves into the inner chamber of the diffuser sleeve 321 through the first end

321A of the diffuser sleeve 321. The diffuser sleeve 321 is then secured to the insert 340.

The insert 340 can be secured in the inner chamber of the diffuser sleeve 321 by any

means well known in the art. In one embodiment, the first threads 328E on the first end

321A of the diffuser sleeve 321 threadably mates with the second threads 342F on the

outer surface 342D of the wall 342 of the insert 340 to threadably secure the insert 340 in

the inner chamber of the diffuser sleeve 321. In one embodiment, the insert 340 extends

beyond the second end 320B of the diffuser base 320 to almost the second end 321B of the

diffuser end sleeve 321. In one embodiment, the insert 340 does not extend beyond the

second end 32 IB of the diffuser sleeve 321.

[0062] When the insert 340 is secured in the inner chamber of the diffuser sleeve 321,

the diffuser portion 328A of the wall 328 of the diffuser sleeve 321 is axially adjacent the



diffuser portion 342A of the wall 342 of the insert 340. The diffuser portion 328A of the

wall 328 of the diffuser sleeve 321 is spaced apart from the diffuser portion 342A of the

wall 342 of the insert 340 forming a chamber 350 positioned between the diffuser portion

328A of the wall 328 of the diffuser sleeve 321 and the diffuser portion 342A of the wall

342 of the insert 340. The outer surface 342D of the diffuser portion 342A of the wall 342

of the insert 340 is spaced apart from the inner surface 328C of the diffuser portion 328A

of the wall 328 of the diffuser sleeve 321 forming the chamber 350. In one embodiment,

the outer surface 342D of the diffuser portion 342A of the wall 342 of the insert 340 is

angled along an axial length of the insert 340 so that the chamber 350 is tapered along the

axis A"-A" and along the length of the chamber 350. In one embodiment, the length of the

diffuser portion 342A of the wall 342 of the insert 340 is varied to change the length of the

chamber 350. In one embodiment, the length of the diffuser portion 328A of the wall 328

of the diffuser sleeve 321 is varied to change the length of the chamber 350. In one

embodiment, the shape of the outer surface 342D of the diffuser portion 342A of the wall

342 of the insert 340 is varied to change or adjust the shape and size of the chamber 350.

In one embodiment, the inner surface 328C of the diffuser portion 328A of the wall 328 of

the diffuser sleeve 321 is varied to change a size and shape of the chamber 350. In one

embodiment, the chamber 350 extends along the longitudinal axis A -A of the diffuser

sleeve 321 and the diameter of the chamber 350 adjacent the first end 340A of the insert

340 is less than the diameter of the chamber 350 adjacent the second end 340B of the

insert 340. The holes 344 in the diffuser portion 342A of the wall 342 of the insert 340

and the holes 330 in the diffuser portion 328A of the wall 328 of the diffuser sleeve 321

are in fluid communication with the chamber 350. In one embodiment, the insert 340 is

positioned in the diffuser sleeve 321 so that the holes 344 in the diffuser portion 342A of

the wall 342 of the insert 340 are not axially aligned or are axially misaligned or axially

offset with the holes 330 in the diffuser portion 328A of the wall 328 of the diffuser sleeve

321 so that the holes 344 in the diffuser portion 342A of the wall 342 of the insert 340 are

axially spaced apart from the holes 330 in the diffuser portion 328A of the wall 328 of the

diffuser sleeve 321. In one embodiment, when the insert 340 is positioned in the diffuser

sleeve 321, the holes 344 in the diffuser portion 342A of the wall 342 of the insert 340 and

the holes 330 in the diffuser portion 328A of the wall 328 of the diffuser sleeve 321 are



not in the same plane perpendicular to the longitudinal axis A"-A" of the end assembly

310. In one embodiment, when the insert 340 is positioned in the diffuser sleeve 321, the

holes 344 in the diffuser portion 342A of the wall 342 of the insert 340 are axially

positioned between the first end 321A of the diffuser sleeve 321 and the holes 330 in the

diffuser portion 328A of the wall 328 of the diffuser sleeve 321. In another embodiment,

when the insert 340 is positioned in the diffuser sleeve 321, the holes 330 in the diffuser

portion 328A of the wall 328 of the diffuser sleeve 321 are axially positioned between the

first end 321A of the diffuser sleeve 321 and the holes 344 in the diffuser portion 342A of

the wall 342 of the insert 340. In one embodiment, the diameter of the holes 330 in the

diffuser portion 328A of the wall 328 of the diffuser sleeve 321 is greater than the

diameter of the holes 344 in the diffuser portion 342A of the wall 342 of the insert 340. In

one embodiment, the diameter of the holes 330 in the diffuser portion of the wall 328 of

the diffuser sleeve 321 is less than the diameter of the holes 344 in the diffuser portion

342A of the wall 342 of the insert 340. In one embodiment, the diameter of the holes 330

in the diffuser portion 328A of the wall 328 of the diffuser sleeve 321 is essentially equal

to the diameter of the holes 344 in the diffuser portion 342A of the wall 342 of the insert

340. In one embodiment, the number of holes 330 in the diffuser portion 328A of the wall

328 of the diffuser sleeve 321 is equal to the number of holes 344 in the diffuser portion

342A of the wall 342 of the insert 340. In one embodiment, the number of holes 330 in

the diffuser portion 328A of the wall 328 of the diffuser sleeve 321 is less than the number

of holes 344 in the diffuser portion 342A of the wall 342 of the insert 340. In one

embodiment, the number of holes 330 diffuser portion 328A in the wall 328 of the diffuser

sleeve 321 is greater than the number of holes 344 in the diffuser portion 342A of the wall

342 of the insert 340. It is understood that the number and diameter of the holes 330 in the

diffuser portion 328A of the wall 328 of the diffuser sleeve 321 and the number and

diameter of the holes 344 in the diffuser portion 342A of the wall 342 of the insert 340 can

vary depending on the use of the end assembly 310, the type of gas used during welding,

the material used to construct the contact tip 332, the material used to construct the insert

340 and the amount of current used during welding as well as other variables.

[0063] Once the insert 340 is secured in the diffuser sleeve 321, the contact tip 332 is

connected to the second end 321B of the diffuser sleeve 321. The contact tip 332 is



secured in the diffuser sleeve 321 so that the outer end surface 332D of the tapered or

radiused first end 332A of the contact tip 332 is securely in contact with the inner surface

of the indention 340C in the second end 340B of the insert 340 and so that the center bore

334 of the contact tip 332 is aligned with the second section 346C of the inner passageway

346 of the insert 340. Once the contact tip 332 is secured in the inner chamber of the

diffuser sleeve 321, the nozzle 336 can be secured onto the diffuser sleeve 321. The end

assembly 310 is mounted on the second end of the gooseneck so that the inner conduit of

the gooseneck is in contact with the first end 340A of the insert 340.

[0064] The end assembly 10 of the present invention is secured to the welding device

110 for use in a welding system 100. The welding system 100 is activated such that the

electrode 116 moves from the electrode supply 104 through the passageway of the

gooseneck 12 through the inner passageway 46 of the insert 40 and through the center bore

34 of the contact tip 32 toward the workpiece 120. In the second embodiment, the

electrode 116 moves through the passageway 214 of the gooseneck 212 through the

diffuser 240 and through the center bore 234 of the contact tip 232 toward the workpiece

120. In the third embodiment, the electrode 116 moves through the inner cavity 320C of

the diffuser base 320, through the inner passageway 346 of the insert 340 and through the

center bore 334 of the contact tip 332 toward the workpiece 120. In one embodiment, the

electrode 116 is a weld wire similar to weld wires well known in the art. As the electrode

116 moves through the end assembly 10, the gas 118 flows from the gas supply 102

through the passageway 14 of the gooseneck 12 to the inner passageway 46 of the insert

40. The gas 118 flows from the first section 46A of the inner passageway 46 into the

diffuser section 46B of the inner passageway 46 of the insert 40. The gas 118 exits the

diffuser section 46B and flows out the hole or holes 44 in the wall 42 of the insert 40 into

the chamber 50. In the second embodiment, the gas 118 flows from the gas supply 102

through the passageway 214 of the gooseneck 212 into the inner passageway 246 of the

diffuser 240 and exits through the inner passageway 246 through the hole or holes 244 in

the wall 242 of the diffuser 240 into the chamber 250. In the third embodiment, the gas

118 flows from the gas supply 102 through the passageway of the gooseneck into the inner

cavity 320C of the diffuser base 320 and into the inner passageway 346 of the insert 340.

The gas 118 flows from the first section 346A of the inner passageway 346 into the



diffuser section 346B of the inner passageway 346 of the insert 340. The gas exits the

inner passageway 346 through the hole or holes 344 in the diffuser section 342A of the

wall 342 of the insert 340 and into the chamber 350. The gas 118 is trapped or

temporarily held in the chamber 50, 250 or 350 before exiting the chamber 50, 250 or 350

through the hole or holes 30, 230, 330 in the wall 28, 228 or 328 of the diffuser sleeve 20

or 220 or diffuser sleeve 321and into the gas channel 38 or 238 of the nozzle 36, 236 or

236. The gas 118 flows along the gas channel 38 or 238 of the nozzle 36, 236 or 336 to

the open, second end 36B or 236B of the nozzle 36, 236 or 336 and around electrode 116

and the weld puddle on the workpiece 120. The size and the shape of the chamber 50, 250

or 350, the positioning, the number and the diameter of the hole or holes 44 in the wall 42

of the insert 40, or in the second embodiment the hole or holes 244 in the wall 242 of the

diffuser 240, or in the third embodiment the hole or holes 344 in the diffuser portion 342A

of the wall 342 of the insert 340 and the positioning, the number and the diameter of the

hole or holes 30, 230 or 330 in the wall 28, 228 or 328 of the diffuser sleeve 20, 220 or

321 can be adjusted or changed to control the movement of the gas 118 trapped in the

chamber 50, 250 or 350 and the flow of gas 118 exiting the chamber 50, 250 or 350. In

one embodiment, the size and shape of the chamber 50, 250, or 350, the positioning, the

number and the diameter of the hole or holes 44 in the wall 42 of the insert 40, or in the

second embodiment the hole or holes 244 in the wall 242 of the diffuser 240, or in the

third embodiment the hole or holes 344 in the diffuser portion 342A of the wall 342 of the

insert 340 and the positioning, the number and the diameter of the hole or holes 30, 230 or

330 in the wall 28 or 228 of the diffuser sleeve 20 or 220 or diffuser portion 328A of the

wall 328 of the diffuser sleeve 321 are adjusted or changed to control the velocity of the

gas 118 in the chamber 50, 250 or 350. In one embodiment, the size and shape of the

chamber 50, 250 or 350, the positioning, the number and the diameter of the hole or holes

44 in the wall 42 of the insert 40, or in the second embodiment the hole or holes 244 in the

wall 242 of the diffuser 240, or in the third embodiment the hole or holes 344 in the

diffuser portion 342A of the wall 342 of the insert 340 and the positioning, the number and

the diameter of the hole or holes 30 or 230 in the wall 28 or 228 of the diffuser sleeve 20

or 220 or in the diffuser portion 328A of the wall 328 of the diffuser sleeve 321 are

adjusted or changed to control the velocity of the gas 118 exiting the chamber 50, 250 or



350. In one embodiment, increasing a length of the chamber 50, 250 or 350 increases the

velocity of the gas 118 held in the chamber 50, 250 or 350. In one embodiment, the

chamber 50, 250 or 350 is tapered along the length so that a size or diameter of the

chamber 50,250 or 350 adjacent the first end 20A or 220A of the diffuser sleeve 20 or 220

or first end 321A of the diffuser sleeve 321 is smaller or less than the size or diameter of

the chamber 50, 250 or 350 adjacent the second end 20B or 220B of the diffuser sleeve 20

or 220 or second end 321B of the diffuser sleeve 321. By controlling the movement of the

gas 118 trapped in the chamber 50, 250 or 350 and by controlling the flow of gas 118

exiting the chamber 50, 250 or 350 into the gas channel 38, 238 or 338 of the nozzle 36,

236 or 336, the flow of gas 118 around the contact tip 32, 232 or 332 and exiting the open,

second end 36B or 236B of the nozzle 36, 236 or 336 is controlled. In one embodiment,

the velocity of the gas 118 exiting the chamber 50, 250 or 350 into the gas channel 38,

238 or 338 of the nozzle 36, 236 or 336 is greater than the velocity of the gas 118 entering

the chamber 50, 250 or 350. By trapping or holding the gas 118 in the chamber 50, 250 or

350 and controlling the movement of the gas 118 in the chamber 50, 250 or 350, the flow

of gas 118 through the gas channel 38, 238 or 338 of the nozzle 36, 236 or 336 is less

turbulent which results in less turbulence in the flow of gas 118 exiting the second end

36B or 236B of the nozzle 36, 236 or 336 which results in a less turbulence and a more

controlled flow of gas 118 around the weld puddle (Figure 12). Controlling the flow of

gas 118 around the weld puddle produces a more controlled atmosphere around the weld

puddle which reduces the introduction of contaminants into the flow of gas 118 and into

the weld puddle which produces a better weld. The flow of gas 118 in the end assembly

10, 210 or 310 is controlled such that the flow of gas 118 is evenly distributed around the

contact tip 32, 232 or 332 as the gas 118 moves through the gas channel 38, 238 or 338 of

the nozzle 36, 236 or 336 which allows for an even distribution of gas 118 out the second

end 36B or 236B of the nozzle 36, 236 or 336 and around the electrode 116 and the weld

puddle. Controlling the flow of gas 118 also reduces the amount of gas 118 used during

welding. In one embodiment, the second end 32B, 232B or 332B of the contact tip 32, 232

or 332 is rounded which results in less disturbance of the flow of gas 118 as it exits the

second end 36B or 236B of the nozzle 36, 236 or 336 which results in less turbulence and

more controlled flow of gas 118 around the weld puddle. Trapping or holding the gas 118



in the chamber 50, 250 or 350 around the insert 40 or around the diffuser 240 or the insert

340, also acts to cool the insert 40, diffuser 240 or insert 340 and the contact tip 32, 232 or

332. Cooling of the contact tip 32, 232 or 332 slows the annealing of the contact tip 32,

232 or 332 which results in a longer useful life for the contact tip 32, 232 or 332.

[0065] In one embodiment, the second end 12B of the gooseneck 12, the insert 40 and

the contact tip 32 are constructed of a conductive material and the diffuser sleeve 20 is

constructed of a poorly conductive or non-conductive material or of a material less

conductive than the material or materials used to construct the insert 40 or the contact tip

32. In one embodiment, the second end 12B of the gooseneck 12, the insert 40 and the

contact tip 32 are constructed of copper and the diffuser sleeve 20 is constructed of a

poorly conductive or non-conductive material or a material that is less conductive than

copper. In one embodiment the second end 12B of the gooseneck 12, the insert 40 and the

contact tip 32 are constructed of copper and the diffuser sleeve 20 is constructed of brass.

The diffuser sleeve 20 securely holds the contact tip 32 in contact with the insert 40 and

the insert 40 in contact with the second end 12B of the gooseneck 12 during use of the

welding device 110. The diffuser sleeve 20 securely holds the contact tip 32, insert 40 and

second end 12B of the gooseneck 12 in position which allows for good conductivity

between second end 12B of the gooseneck 12, the insert 40 and the contact tip 32. The

gas 118 trapped in the chamber 50 around the wall 42 of the insert 40 cools the insert 40

which reduces the temperature of the insert 40 and the contact tip 32 and prevents the

insert 40 and contact tip 32 from fusing together. The cooling of the insert 40 by the gas

118 trapped in the chamber 50 also pulls heat away from the contact tip 32 which is in

contact with the insert 40 which reduces the heat of the contact tip 32 during use and

extends the life of the contact tip 32.

[0066] In one embodiment of the second embodiment, the diffuser 240 and the contact

tip 232 are constructed of a conductive material and the diffuser sleeve 220 is constructed

of a poorly conductive or non-conductive material or a material that is less conductive

than the material or materials used to construct the diffuser 240 or the contact tip 232. In

one embodiment of the second embodiment, the diffuser 240 and the contact tip 232 are

constructed of copper and the diffuser sleeve 220 is constructed of a poorly conductive or

non-conductive material or of a material less conductive than copper. In one embodiment



of the second embodiment, the diffuser 240 and the contact tip 232 are constructed of

copper and the diffuser sleeve 220 is constructed of a brass. The diffuser sleeve 220

securely holds the contact tip 232 in contact with the diffuser 240 allowing for good

conductivity between diffuser 240 and the contact tip 232 during use of the welding device

110. The gas 118 trapped in the chamber 250 acts to cool the diffuser 240 which reduces

the heat of the diffuser 240 and prevents the diffuser 240 and the contact tip 232 from

fusing together. The gas 118 trapped in the chamber 250 cools the diffuser 240 and pulls

heat away from the contact tip 232 which is in contact with the diffuser 240 which reduces

the heat of the contact tip 232 during use and extends the life of the contact tip 232.

[0067] In one embodiment of the third embodiment, the inner conduit of the

gooseneck, the insert 340 and the contact tip 332 are constructed of a conductive material

and the diffuser sleeve 321 and the diffuser base 320 are constructed of a poorly

conductive or non-conductive material or a material less conductive than the material or

materials used to construct the insert 340 or the contact tip 332. In one embodiment, the

inner conduit of the gooseneck, the insert 340 and the contact tip 332 are constructed of

copper and the diffuser sleeve 321 and diffuser base 320 are constructed of a poorly

conductive, less conductive or non-conductive material. In one embodiment, the diffuser

sleeve 321 and the diffuser base 320 are constructed as a unitary piece. In one

embodiment the inner conduit of the gooseneck, the insert 340 and the contact tip 332 are

constructed of copper and the diffuser sleeve 321 and the diffuser base 320 are constructed

of brass. The diffuser sleeve 321 securely holds the contact tip 332 in contact with the

insert 340 and the diffuser base 320 securely holds the insert 340 in contact with the

second end of the gooseneck during use of the welding device 110. The diffuser sleeve

321 and the diffuser base 320 securely hold the contact tip 332, insert 340 and second end

of the gooseneck in position which allows for good conductivity between second end of

the gooseneck, the insert 340 and the contact tip 332. The gas 118 trapped in the chamber

350 around the diffuser portion 342A of the wall 342 of the insert 340 cools the insert 340

which reduces the temperature of the insert 340 and the contact tip 332 and prevents the

insert 340 and contact tip 332 from fusing together. The cooling of the insert 340 by the

gas 118 trapped in the chamber 350 also pulls heat away from the contact tip 332 which is



in contact with the insert 340 which reduces the heat of the contact tip 332 during use and

extends the life of the contact tip 332.

[0068] Increasing the contact area between the contact tip 32, 232 or 332 and the insert

40, or the diffuser 240 or insert 340 increases the cooling effect of the trapped gas 118 on

the contact tip 32, 232 or 332 through the insert 40, the diffuser 240 or the insert 340. In

one embodiment where the contact tip 32 or 332 has a radiused end surface 32D or 332D

and the insert 40 or insert 340 has the indention 40C or 340C with a radiused inner surface

40D, the diffuser sleeve 20 or diffuser sleeve 321 secures the contact tip 32 or 332 in

contact with the insert 40 or insert 340 so that the radiused end surface 32D or 332D of the

contact tip 32 or 332 extends into the indention 40C or 340C in the second end 40B or

340B of the insert 40 or insert 340 and contacts the radiused inner surface 40D of the

insert 40 or insert 340 to increase the area of surface contact between the insert 40 or insert

340and the contact tip 32 or 332 (Figure 3). In the second embodiment where the diffuser

240 extends into the indention 232C in the first end 232A of the contact tip 232 such that

the end surface of the diffuser 240 is in contact with the inner surface 232D of the

indention 232C of the contact tip 232, the increased surface contact between the diffuser

240 and the contact tip 232 assists in moving the heat away from the contact tip 232

through the diffuser 240 as the gas 118 trapped in the chamber 250 cools the diffuser 240

which prevents the contact tip 232 from fusing with the diffuser 240 (Figure 11).

[0069] In the embodiments where the second end 12B of the gooseneck 12, the insert

40 or insert 340 and the contact tip 32 or 332 are constructed of a conductive material with

the gooseneck 12, the insert 40 or insert 340 and the contact tip 32 or 332 securely held

together in constant contact by the diffuser sleeve 20 or 321 constructed of a poorly

conductive or non-conductive material or less conductive material, the flow of current

though the electrode 116 from the power supply 106 to the workpiece 120 has less

resistance or less impedance which reduces the amount of energy used during the welding

process. Similarly in the second embodiment where the diffuser 240 and the contact tip

232 are constructed of a conductive material and are securely held in constant contact by

the diffuser sleeve 220 constructed of a poorly conductive or non-conductive material or

less conductive material, the flow of current though the electrode 116 from the power

supply 106 to the workpiece 120 has less resistance or less impedance which reduces the



amount of energy used during the welding process. Constructing the insert 40, the

diffuser 240 or the insert 340 from a conductive material provides better conductivity

throughout the end assembly 10, 210 or 310 allowing for a consistence flow of current

through the end assembly 10,210 or 310 which reduces impedance during the welding and

allows for consistent arc starting and results in less false arc starts. Reducing false arc

starts and ensuring good, clean arc starting results in more efficient welding and less

energy usage during welding. Constructing the insert 40 or 340, the diffuser 240 from a

conductive material also provides less resistance or less impedance to the current flow

which allows for higher current flow through the end assembly 10, 210 or 310 before

overheating of the end assembly 10, 210 or 310 which acts to reduce damage to the end

assembly 10, 210 or 310 during high welding.

[0070] In the foregoing description, various features of the present invention are

grouped together in one or more embodiments for the purpose of streamlining the

disclosure. This method of disclosure is not to be interpreted as reflecting an intention that

the claimed invention requires more features than are expressly recited in each claim.

Rather, as the following claims reflect, inventive aspects lie in less than all features of a

single foregoing disclosed embodiment. Thus, the following claims are hereby

incorporated by reference herein in their entirety, with each claim standing on its own as a

separate embodiment of the present invention.

[0071] It is intended that the foregoing description be only illustrative of the present

invention and that the present invention be limited only by the hereinafter appended

claims.



CLAIMS

We Claim:

1. An end assembly for a welding device comprising

a . a gooseneck having a passageway;

b. a diffuser sleeve having a first end and a second end with an longitudinal axis

extending therebetween, having an inner cavity and having a wall having a hole, the

diffuser sleeve connected to the gooseneck,

c . an insert having an inner passageway and a wall having a hole, the insert positioned

in the inner cavity of the diffuser sleeve with the wall of the insert axially adjacent

and spaced apart from the wall of the diffuser sleeve forming a chamber positioned

between the wall of the insert and the wall of the diffuser assembly so that the hole in

the wall of the diffuser sleeve and the hole in the wall of the insert are in fluid

communication with the chamber;

d . a contact tip positioned in the inner cavity of the diffuser sleeve so that the contact tip

extends into the inner cavity of the diffuser sleeve and extends outward from the

diffuser sleeve in a direction opposite the insert; and

e . a nozzle having a gas channel and connected to the diffuser sleeve, the nozzle

extending outward from the diffuser sleeve in a direction opposite the gooseneck.

2 . The end assembly of claim 1 wherein the hole in the wall of the diffuser sleeve is axially

misaligned with the hole in the wall of the insert.

3 . The end assembly of claim 1 wherein a diameter of the hole in the wall of the diffuser

sleeve is not equal to a diameter of the hole in the wall of the insert.

4 . The end assembly of claim 1 wherein the chamber has opposed first and second ends with

a length between ends and wherein a size of the chamber varies along the length.

5 . The end assembly of claim 4 wherein the first end of the chamber is adjacent the

gooseneck and the size of the chamber at the first end is less than the size of the chamber at

the second end.

6 . The end assembly of claim 1 wherein the insert and the contact tip are constructed of a

material dissimilar to a material used to construct the diffuser sleeve.



7 . The end assembly of claim 1 wherein the wall of the insert has an outer surface and

wherein the outer surface of the wall is angled.

8. The end assembly of claim 1 wherein the chamber has opposed first and second ends

extending along the axis of the diffuser sleeve with a length between ends and wherein a

diameter of the chamber varies along the length.

9 . The end assembly of claim 8 wherein a diameter of the chamber at the first end is greater

than a diameter of the chamber at the second end.

10. The end assembly of claim 9 wherein the first end of the chamber is adjacent the

gooseneck.

11. The end assembly of claim 1 wherein the second end of the insert has an indention with a

radiused inner surface and the contact tip having a first end with a radiused end surface

wherein the first end of the contact tip extends into the indention in the second end of the

insert so that the radiused end surface of the contact tip abuts the radiused inner surface of

the insert.

12. The end assembly of claim 1 wherein the insert is constructed of a conductive material, the

contact tip is constructed of a conductive material and the diffuser sleeve is constructed of

a material which is less conductive than the material used to construct the contact tip and

wherein the insert is in contact with the contact tip.

13. The end assembly of claim 1 wherein an end of the gooseneck is constructed of a

conductive material and extends into the inner cavity of the diffuser sleeve and into contact

with the insert.

14. The end assembly of claim 13 wherein the insert is constructed of copper, the contact tip is

constructed of copper, the end of the gooseneck is constructed of copper and the diffuser

sleeve is constructed of brass and the end of the gooseneck extends into the inner cavity of

the diffuser sleeve and into contact with the insert and the insert is in contact with the

contact tip.

15. The end assembly of claim 14 wherein the gooseneck has an inner conduit constructed of

copper and wherein the inner conduit is in contact with the insert.

16. The end assembly of claim 15 wherein the gooseneck extends into the inner cavity of the

diffuser sleeve at the first end of the diffuser sleeve and wherein the inner cavity of the

diffuser sleeve has threads adjacent the second end of the diffuser sleeve and wherein the



contact tip is threaded into the inner cavity of the diffuser sleeve at the second end of the

diffuser sleeve.

17. The end assembly of claim 2 wherein the insert is constructed of copper, the contact tip is

constructed on copper and the diffuser sleeve is constructed of brass and wherein the insert

is in contact with the contact tip.

18. The end assembly of claim 1 wherein the gooseneck has an inner conduit constructed of

copper and wherein the inner conduit is in contact with the insert.

19. The end assembly of claim 18 wherein the gooseneck extends into the inner cavity of the

diffuser sleeve at the first end of the diffuser sleeve and wherein the inner cavity of the

diffuser sleeve has threads adjacent the second end and wherein the contact tip is threaded

into the inner cavity of the diffuser sleeve at the second end of the diffuser sleeve.

20. The end assembly of claim 1 wherein the gooseneck extends into the inner cavity of the

diffuser sleeve at the first end of the diffuser sleeve and wherein the inner cavity of the

diffuser sleeve has threads adjacent the second end and wherein the contact tip is threaded

into the inner cavity of the diffuser sleeve at the second end of the diffuser sleeve.

2 1. The end assembly of claim 20 wherein the insert is axially positioned in the inner cavity of

the diffuser sleeve between the gooseneck and the contact tip.

22. The end assembly of claim 2 1 wherein the insert is axially secured and fixed in the inner

cavity of the diffuser sleeve between the gooseneck and the contact tip.

23. The end assembly of claim 22 wherein the insert has a first end and a second end and

wherein the gooseneck contacts the first end of the insert and the contact tip contacts the

second end of the insert.

24. The end assembly of claim 23 wherein the insert is constructed of copper, the contact tip is

constructed of copper and the diffuser sleeve is constructed of brass and wherein the insert

is in contact with the contact tip.

25. The end assembly of claim 24 wherein the gooseneck has an inner conduit constructed of

copper and wherein the inner conduit is in contact with the insert.

A diffuser assembly for use in a welding device comprising;

a . a diffuser sleeve having a first end and a second end with an longitudinal axis

extending therebetween, having a wall with a hole and having an inner cavity;



b. an insert having a wall with a hole and an inner passageway, the insert positioned in

the inner cavity of the diffuser sleeve with the wall of the insert axially adjacent and

spaced apart from the wall of the diffuser sleeve forming a chamber positioned

between the wall of the insert and the wall of the diffuser sleeve so that the hole in the

wall of the diffuser sleeve and the hole in the wall of the insert are in fluid

communication with the chamber.

27. The diffuser assembly of claim 26 wherein the hole in the wall of the diffuser sleeve is

axially misaligned with the hole in the wall of the insert.

28. The diffuser assembly of claim 26 wherein a diameter of the hole in the wall of the diffuser

sleeve is not equal to a diameter of the hole in the wall of the insert.

29. The diffuser assembly of claim 26 wherein the chamber has opposed first and second ends

with a length between ends and wherein a size of the chamber varies along the length.

30. The diffuser assembly of claim 29 wherein the size of the chamber at the first end is

greater than the size of the chamber at the second end.

31. The diffuser assembly of claim 26 wherein the wall of the insert has an outer surface and

wherein the outer surface of the wall is angled.

32. The diffuser assembly of claim 26 wherein the insert is constructed of a material dissimilar

to a material used to construct the diffuser sleeve.

33. The diffuser assembly of claim 26 wherein the insert is constructed of a conductive

material and the diffuser sleeve is constructed of a material which is less conductive than

the material used to construct the insert.

34. The diffuser assembly of claim 33 wherein the welding device has a gooseneck having an

end constructed of a conductive material and a contact tip, wherein the end of the

gooseneck extends into the inner cavity of the diffuser sleeve at the first end of the diffuser

sleeve and contacts the insert and wherein the contact tip extends into the inner cavity of

the diffuser sleeve at the second end of the diffuser sleeve and contacts the insert.

35. The diffuser assembly of claim 34 wherein the contact tip is constructed of a conductive

material.

36. The diffuser assembly of claim 33 wherein the insert is constructed of copper and the

diffuser sleeve is constructed of brass.



37. The diffuser assembly of claim 36 wherein the welding device has a gooseneck having an

end constructed of copper and a contact tip, wherein the end of the gooseneck extends into

the inner cavity of the diffuser sleeve at the first end of the diffuser sleeve and contacts the

insert and wherein the contact tip extends into the inner cavity of the diffuser sleeve at the

second end of the diffuser sleeve and contacts the insert.

38. The diffuser assembly of claim 37 wherein the contact tip is constructed of copper.

39. The diffuser assembly of claim 38 wherein the inner cavity of the diffuser sleeve has

threads and wherein the contact tip is threaded into the inner cavity of the diffuser sleeve at

the second end of the diffuser sleeve.

40. The diffuser assembly of claim 38 wherein the insert is axially positioned in the inner

cavity of the diffuser sleeve between the gooseneck and the contact tip.

4 1. The diffuser assembly of claim 40 wherein the insert is axially secured and fixed in the

inner cavity of the diffuser sleeve between the gooseneck and the contact tip.

42. The diffuser assembly of claim 38 wherein the welding device has a contact tip having a

first end with a radiused end surface, wherein the insert has a first end and a second end,

the second end having an indention with a radiused inner surface and wherein the first end

of the contact tip extends into the indention in the second end of the insert so that the

radiused end surface of the contact tip abuts the radiused inner surface of the insert.

43. An end assembly for a welding device comprising

a . a gooseneck having a passageway;

b. a diffuser adjacent the gooseneck, the diffuser having a wall with a hole and an inner

passageway in fluid communication with the passageway of the gooseneck;

c . a diffuser sleeve having a first end and a second end with an longitudinal axis

extending therebetween, the diffuser sleeve having a wall with a hole and having an

inner cavity, the diffuser sleeve connected at the first end to gooseneck with the

diffuser positioned in the inner cavity and the wall of the diffuser axially adjacent and

spaced apart from the wall of the diffuser sleeve forming a chamber positioned

between the wall of the diffuser and the wall of the diffuser sleeve so that the hole in

the wall of the diffuser sleeve and the hole in the wall of the diffuser are in fluid

communication with the chamber; and



d . a contact tip configured to extend into the inner cavity of the diffuser sleeve at the

second end of the diffuser sleeve.

44. The end assembly of claim 43 wherein the hole in the wall of the diffuser sleeve is axially

misaligned with the hole in the wall of the diffuser.

45. The end assembly of claim 43 wherein a diameter of the hole in the wall of the diffuser

sleeve is not equal to a diameter of the hole in the wall of the diffuser.

46. The end assembly of claim 43 wherein the chamber has opposed first and second ends with

a length between ends and wherein a size of the chamber varies along the length.

47. The end assembly of claim 43 wherein first end of the chamber is adjacent the first end of

the diffuser sleeve and the size of the chamber at the first end is less than the size of the

chamber at the second end.

48. The end assembly of claim 43 wherein the wall of the diffuser has an outer surface and

wherein the outer surface of the wall is angled.

49. The end assembly of claim 43 wherein the chamber has opposed first and second ends

extending along the axis of the diffuser sleeve with a length between ends and wherein a

diameter of the chamber varies along the length.

50. The end assembly of claim 49 wherein a diameter of the chamber at the first end is greater

than a diameter of the chamber at the second end.

51. The end assembly of claim 50 wherein the first end of the chamber is adjacent the first end

of the diffuser sleeve.

52. The end assembly of claim 43 wherein the diffuser is constructed of copper, the contact tip

is constructed of copper and the diffuser sleeve is constructed of brass and wherein the

diffuser is in contact with the contact tip.

53. The end assembly of claim 52 wherein the gooseneck has an inner conduit constructed of

copper and the diffuser is in contact with the inner conduit.

54. The end assembly of claim 53 wherein the diffuser and the inner conduit are a single

integral piece.

55. The end assembly of claim 52 wherein the gooseneck extends into the inner cavity of the

diffuser sleeve at the first end of the diffuser sleeve and wherein the inner cavity of the



diffuser sleeve has threads and wherein the contact tip is threaded into the inner cavity of

the diffuser sleeve at the second end of the diffuser sleeve.

56. In a combination contact tip and diffuser assembly for a welding device, the combination

comprising,

a . the diffuser assembly having a diffuser sleeve having a first end and a second end

with an longitudinal axis extending therebetween, having a wall with a hole and

having an inner cavity, the diffuser assembly having an insert with a first end and a

second end, the second end having an indention with a radiused inner surface, the

insert having a wall with a hole and having an inner passageway, the insert positioned

in the inner cavity of the diffuser sleeve with the wall of the insert axially adjacent

and spaced apart from the wall of the diffuser sleeve forming a chamber positioned

between the wall of the insert and the wall of the diffuser sleeve so that the hole in the

wall of the diffuser sleeve and the hole in the wall of the insert are in fluid

communication with the chamber; and

b. the contact tip having a first end and a second end with a center bore extending

between the ends, the first end having a radiused outer surface, the contact tip inserted

in the inner cavity of the diffuser sleeve at the second end of the diffuser sleeve so

that the outer surface of the first end of the contact tip extends into the indention in

the second end of the insert and the end surface of the contact tip abuts the inner

surface of the insert and the center bore of the contact tip is aligned with the inner

passageway of the insert.

57. The combination of claim 56 wherein the inner cavity of the diffuser sleeve at the second

end is configured to receive buttress threads, wherein the first end of the contact tip has

buttress threads and wherein the contact tip is threaded into the inner cavity of the diffuser

sleeve.

58. The combination of claim 56 wherein the hole in the wall of the diffuser sleeve is axially

misaligned with the hole in the wall of the insert.

59. The combination of claim 56 wherein a diameter of the hole in the wall of the diffuser

sleeve is not equal to a diameter of the hole in the wall of the insert.



60. The combination of claim 56 wherein the chamber has opposed first and second ends with

a length between ends and wherein a size of the chamber varies along the length.

6 1. The combination of claim 56 wherein the wall of the insert has an outer surface and

wherein the outer surface of the wall is angled.

62. The combination of claim 56 wherein the chamber has opposed first and second ends

extending along the axis of the diffuser sleeve with a length between ends and wherein a

diameter of the chamber varies along the length.

63. The combination of claim 56 wherein the insert is constructed of copper, the contact tip is

constructed on copper and the diffuser sleeve is constructed of brass.

64. The combination of claim 63 wherein the welding device has a gooseneck having an end

constructed of copper, wherein gooseneck extends into the inner cavity of the diffuser

sleeve at the first end of the diffuser sleeve and wherein the end of the gooseneck contacts

the insert.

65. The combination of claim 64 wherein the insert is axially positioned in the inner cavity of

the diffuser sleeve between the end of the gooseneck and the contact tip.

66. A contact tip for welding device comprising a radiused first end and a radiused second end

with a center bore extending there through and having four buttress threads spaced apart

from second end.

67. A method for controlling a flow of gas in a welding device comprising the steps of

a . providing a gas supply;

b. providing a welding gun having an end assembly, the end assembly having a

gooseneck with a passageway, a diffuser sleeve connected to the gooseneck having a

first end and a second end with an longitudinal axis extending therebetween, the

diffuser sleeve having an inner cavity and having a wall with a hole, an insert

positioned in the inner cavity of the diffuser sleeve and having an inner passageway

and a wall having a hole, the wall of the insert axially adjacent and spaced apart from

the wall of the diffuser sleeve forming a chamber positioned between the wall of the

insert and the wall of the diffuser assembly so that the hole in the wall of the diffuser

sleeve and the hole in the wall of the insert are in fluid communication with the



chamber; a contact tip positioned in the inner cavity of the diffuser sleeve so that the

contact tip extends into the inner cavity of the diffuser sleeve and extends outward

from the diffuser sleeve in a direction opposite the insert; and a nozzle having a gas

channel and connected to the diffuser sleeve, the nozzle extending outward from the

diffuser sleeve in a direction opposite the gooseneck;

supplying the gas to the passageway of the gooseneck so that the gas moves though

passageway of gooseneck to the inner passageway of the insert though the hole in the

wall of the insert and into the chamber;

controlling the gas in the chamber; and

controlling the gas exiting the chamber through the hole in the diffuser sleeve and

through the gas channel of the nozzle.

68. The method of claim 67 wherein the contact tip has a first end and second end and the

second end has a radiused outer surface, wherein the nozzle has a first end and a second

end, wherein the first end of the contact tip is adjacent the first end of the nozzle and

wherein further in step e) the gas moves in the gas channel from the first end to the second

end of the nozzle and wherein the radiused outer surface of the second end of the contact

tip reduces a disturbance of the gas as the gas flows around the second end of the contact

tip.

69. The method of claim 67 wherein further in step d) controlling a velocity of the gas in the

chamber.

70. The method of claim 67 wherein further in step d) controlling the gas by selecting a

position of the hole in the wall of the insert so that the hole in the wall of the insert is

axially misaligned with the hole in the wall of the diffuser sleeve.

7 1. The method of claim 70 wherein further in step d) controlling the gas by changing a size of

the chamber.

72. The method of claim 69 wherein further in step d) controlling the gas by selecting a

position of the hole in the wall of the insert so that the hole in the wall of the insert is

axially misaligned with the hole in the wall of the diffuser sleeve.

73. The method of claim 67 wherein further in step d) controlling the gas by adjusting a size of

the chamber.



74. The method of claim 67 wherein the chamber has opposed first and second ends with a

length between ends wherein further in step d) controlling the gas by tapering the chamber

along the length of the chamber.

75. The method of claim 67 wherein the chamber has opposed first and second ends having an

axial length therebetween wherein further in step d) controlling the gas by varying a

diameter of the chamber along the axial length of the chamber.

76. The method of claim 75 wherein the first end of the chamber is adjacent the gooseneck and

opposite the insert and wherein further in step d) controlling the gas by tapering the

chamber so that a diameter of the chamber at the first end is less than a diameter of the

chamber at the second end.

77. The method of claim 67 wherein further in step d) controlling the gas by adjusting a size of

the hole in the wall of the insert.

78. The method of claim 67 wherein further in step e) controlling the gas exiting the chamber

by adjusting a size of the hole in the wall of the diffuser sleeve.

79. The method of claim 67 wherein further in step d) controlling the gas by selecting a size of

the hole in the wall of the insert and selecting the size of the hole in the diffuser sleeve so

that the size of the hole in the wall of the insert is not equal to the size of the hole in the

diffuser sleeve.

80. The method of claim 79 wherein further in step d) controlling the gas by selecting the size

of the hole in the wall of the insert so that the size of the hole in the wall of the insert is

less than the size of the hole in the wall of the diffuser sleeve.

81. The method of claim 67 wherein further in step d) controlling the gas by adjusting a

position of the hole in the wall of the insert.

82. The method of claim 67 wherein further in step d) controlling the gas by providing more

than one hole in the insert.

83. The method of claim 67 wherein further in step e) controlling the gas exiting the chamber

by providing more than one hole in the diffuser sleeve.

84. The method of claim 67 wherein further in step e) controlling a velocity of the gas exiting

the chamber.

85. A method for controlling a flow of gas in a welding device comprising the steps of



a . providing a gas supply;

b. providing a welding gun having a gooseneck with a passageway, diffuser connected

to the gooseneck, the diffuser having a wall with a hole and an inner passageway in

fluid communication with the passageway, a diffuser sleeve having a first end and a

second end with an longitudinal axis extending therebetween, having a wall with a

hole and having an inner cavity, the diffuser sleeve connected to gooseneck with the

diffuser positioned in the inner cavity and the wall of the diffuser axially adjacent and

spaced apart from the wall of the diffuser sleeve forming a chamber positioned

between the wall of the diffuser and the wall of the diffuser sleeve with the hole in the

wall of the diffuser sleeve and the hole in the wall of the diffuser in fluid

communication with the chamber, a contact tip configured to extend into the inner

cavity of the diffuser sleeve; and a nozzle having a gas channel and configured to

connect to the gooseneck and extend outward along the contact tip;

c . supplying the gas to the passageway of the gooseneck so that the gas moves though

passageway of gooseneck to the inner passageway of the diffuser though the hole in

the wall of the diffuser into the chamber;

d . controlling the gas in the chamber; and

e . controlling the gas exiting the chamber through the hole in the diffuser sleeve and

through the gas channel of the nozzle.

86. The method of claim 85 wherein the contact tip has a first end and second end and the

second end has a radiused outer surface, wherein the nozzle has a first end and a second

end, wherein the first end of the contact tip is adjacent the first end of the nozzle and

wherein further in step e) the gas moves in the gas channel from the first end to the second

end of the nozzle and wherein the radiused outer surface of the second end of the contact

tip reduces a disturbance of the gas as the gas flows around the second end of the contact

tip.

87. The method of claim 85 wherein further in step d) controlling a velocity of the gas in the

chamber.



88. The method of claim 85 wherein further in step d) controlling the gas by selecting a

position of the hole in the wall of the diffuser so that the hole in the wall of the diffuser is

axially misaligned with the hole in the wall of the diffuser sleeve.

89. The method of claim 85 wherein further in step d) controlling the gas by changing a size of

the chamber.

90. The method of claim 87 wherein further in step d) controlling the gas by selecting a

position of the hole in the wall of the diffuser so that the hole in the wall of the diffuser is

axially misaligned with the hole in the wall of the diffuser sleeve.

9 1. The method of claim 85 wherein further in step d) controlling the gas by adjusting a size of

the chamber.

92. The method of claim 85 wherein the chamber has opposed first and second ends with a

length between ends and wherein further in step d) controlling the gas by tapering the

chamber along the length of the chamber.

93. The method of claim 85 wherein the chamber has opposed first and second ends having an

axial length therebetween and wherein further in step d) controlling the gas by varying a

diameter of the chamber along the axial length of the chamber.

94. The method of claim 93 wherein the second end of the chamber is adjacent the contact tip

and wherein further in step d) controlling the gas by tapering the chamber so that a

diameter of the chamber at the second end is greater than a diameter of the chamber at the

first end.

95. The method of claim 85 wherein further in step d) controlling the gas by adjusting a size of

the hole in the wall of the diffuser.

96. The method of claim 85 wherein further in step e) controlling the gas exiting the chamber

by adjusting a size of the hole in the wall of the diffuser sleeve.

97. The method of claim 85 wherein further in step d) controlling the gas by selecting a size of

the hole in the wall of the diffuser and a selecting a size of the hole in the diffuser sleeve so

that a size of the hole in the wall of the diffuser is not equal to the size of the hole in the

diffuser sleeve.

98. The method of claim 97 wherein further in step d) controlling the gas by selecting the size

of the hole in the wall of the diffuser so that the size of the hole in the wall of the diffuser

is less than the size of the hole in the wall of the diffuser sleeve.



99. The method of claim 85 wherein further in step d) controlling the gas by adjusting a

position of the hole in the wall of the diffuser.

100. The method of claim 85 wherein further in step d) controlling the gas by providing more

than one hole in the diffuser.

101 . The method of claim 85 wherein further in step e) controlling the gas exiting the chamber

by providing more than one hole in the diffuser sleeve.

102. The method of claim 85 wherein further in step e) controlling a velocity of the gas exiting

the chamber.

A method for cooling a contact tip of a welding device which comprises the steps of

a . providing a gas supply;

b. providing an end assembly having a diffuser sleeve with a first end and a second end

extending along a longitudinal axis, the diffuser sleeve having a wall with a hole and

having an inner cavity; an insert having a wall with a hole and an inner passageway,

the insert positioned in the inner cavity of the diffuser sleeve with the wall of the

insert axially adjacent and spaced apart from the wall of the diffuser sleeve forming a

chamber positioned between the wall of the insert and the wall of the diffuser sleeve

so that the hole in the wall of the diffuser sleeve and the hole in the wall of the insert

are in fluid communication with the chamber;

c . providing a contact tip in contact with an insert;

d . moving gas from the gas supply into the end assembly and into the inner passageway

of the insert and through the hole in the insert and into the chamber;

e . temporarily trapping the gas in the chamber;

f . moving the gas in the chamber to cool the insert and the contact tip; and

g . moving the gas out of the chamber through the hole in the diffuser sleeve.

The method of claim 103 wherein the insert has a first and second end and the second end

of the insert has an indention with a radiused inner surface and the contact tip has a first

and second end, the first end having a radiused end surface wherein the first end of the

contact tip extends into the indention in the second end of the insert so that the radiused

end surface of the contact tip abuts the radiused inner surface of the insert and wherein



further in step e) increasing a surface of contact between the insert and the contact tip to

increase the cooling of the contact tip.

105. The method of claim 103 wherein further in step d) controlling the gas by selecting a

position of the hole in the wall of the insert so that the hole in the wall of the insert is

axially misaligned with the hole in the wall of the diffuser sleeve.

106. The method of claim 103 wherein further in step d) controlling the gas by adjusting a size

of the chamber.

107. The method of claim 103 wherein the chamber has opposed first and second ends having

an axial length therebetween wherein further in step d) controlling the gas by varying a

diameter of the chamber along the axial length of the chamber.

108. The method of claim 107 wherein the second end of the chamber is adjacent the contact tip

and wherein further in step d) controlling the gas by tapering the chamber so that a

diameter of the chamber at the second end is less than a diameter of the chamber at the first

end.

109. The method of claim 103 wherein further in step d) controlling the gas by changing a size

of the hole in the wall of the insert.

110. The method of claim 103 wherein further in step d) controlling the gas by changing a size

of the hole in the wall of the diffuser sleeve.

111. The method of claim 103 wherein further in step d) controlling the gas by selecting a size

of the hole in the wall of the insert and selecting a size of a hole in the diffuser sleeve so

that the size of the hole in the wall of the insert is not equal to the size of the hole in the

diffuser sleeve.

112. The method of claim 103 wherein further in step d) controlling the gas by selecting the size

of the hole in the wall of the insert so that the size of the hole in the wall of the insert is

less than the size of the hole in the wall of the diffuser sleeve.

113. The method of claim 103 wherein further in step d) controlling the gas by changing a

position of the hole in the wall of the insert.

114. The method of claim 103 wherein further in step d) controlling the gas by changing a

position of the hole in the wall of the diffuser sleeve.

115. The method of claim 103 wherein further in step d) controlling the gas by providing more

than one hole in the insert.



116. The method of claim 103 wherein further in step d) controlling the gas by providing more

than one hole in the diffuser sleeve.

117. A method for cooling a contact tip of a welding device which comprises the steps of

a . providing a gas supply;

b. providing a gooseneck having a passageway, a diffuser connected to the diffuser, the

diffuser having a wall with a hole and an inner passageway in fluid communication

with the passageway, a diffuser sleeve having a first end and a second end with an

longitudinal axis extending therebetween, having a wall with a hole and having an

inner cavity, the diffuser sleeve connected to gooseneck with the diffuser positioned

in the inner cavity and the wall of the diffuser axially adjacent and spaced apart from

the wall of the diffuser sleeve forming a chamber positioned between the wall of the

diffuser and the wall of the diffuser sleeve with the hole in the wall of the diffuser

sleeve and the hole in the wall of the diffuser in fluid communication with the

chamber;

c . providing a contact tip in contact with the diffuser;

d . moving gas from the gas supply into the passageway of the gooseneck and into the

inner passageway of the diffuser and through the hole in the diffuser and into the

chamber;

e . temporarily trapping the gas in the chamber;

f . controlling the gas in the chamber to cool the diffuser and the contact tip; and

g . moving the gas out of the chamber through the hole in the diffuser sleeve.

118. The method of claim 117 wherein the diffuser has a first and second end and the second

end of the diffuser has an indention with a radiused inner surface and the contact tip has a

first and second end, the first end having a radiused end surface wherein the first end of the

contact tip extends into the indention in the second end of the diffuser so that the radiused

end surface of the contact tip abuts the radiused inner surface of the diffuser and wherein

further in step f increasing a surface of contact between the diffuser and the contact tip to

increase cooling of the contact tip.



119. The method of claim 117 wherein further in step d) controlling the gas by selecting a

position of the hole in the wall of the diffuser so that the hole in the wall of the insert is

axially misaligned with the hole in the wall of the diffuser sleeve.

120. The method of claim 117 wherein further in step d) controlling the gas by changing a size

of the chamber.

121 . The method of claim 117 wherein the chamber has opposed first and second ends having

an axial length therebetween wherein further in step d) controlling the gas by varying a

diameter of the chamber along the axial length of the chamber.

122. The method of claim 121 wherein the second end of the chamber is adjacent the contact tip

and wherein further in step d) controlling the gas by tapering the chamber so that a

diameter of the chamber at the second end is greater than a diameter of the chamber at the

first end.

123. The method of claim 117 wherein further in step d) controlling the gas by selecting a size

of the hole in the wall of the diffuser and selecting a size of a hole in the diffuser sleeve so

that the size of the hole in the wall of the diffuser is not equal to the size of the hole in the

diffuser sleeve.

124. The method of claim 123 wherein further in step d) controlling the gas by selecting the size

of the hole in the wall of the diffuser so that the size of the hole in the wall of the diffuser

is less than the size of the hole in the wall of the diffuser sleeve.

125. The method of claim 117 wherein further in step d) controlling the gas by changing a

position of the hole in the wall of the diffuser.

126. The method of claim wherein further in step d) controlling the gas by providing more than

one hole in the diffuser.

127. The method of claim 117 wherein further in step d) controlling the gas by providing more

than one hole in the diffuser sleeve.
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