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SPOT WELDING ASSEMBLY

This application claims the benefit of U.S. Provisional Application No.
60/256,494, filed on December 20, 2000, the entire contents of which are

incorporated herein by reference thereto.

FIELD OF THE INVENTION

The present mnvention relates generally to a welding assembly. More

specifically, the present invention relates to a spot welding assembly that

provides spaced welds on opposite sides of a weldable member.

BACKGROUND OF THE INVENTION

Indirect spot welding devices typically comprise a single welding tip.

During a welding operation, the single welding tip 1s brought into contact with
one side of the members to be welded and a second contact is applied near the
joining area to complete the circuit. Electrical current is then applied through
the welding tip conducted out through the contact gun to form a single weld on
one side of the members. Such spot welding devices are 1nefficient if a second
spaced weld on an opposite side of the members is desired, since to produce
the opposite weld requires that either the members being welded or the
welding device itself be physically moved to properly locate the single
welding tip on the opposite side of the members. Only after the prior art spot
welding device has been moved relative to the members being welded can the
second weld be created.

An example of a one-sided spot welding device i1s disclosed in U.S.
Patent No. 5,708,248 to Poss et al., the disclosure of which is incorpofé.ted
herein by reference.

Thus, there 1s a need for a welding device that can provide spot-welds
on both sides of members being welded without moving the members or the
welding device. The present invention addresses this need in the art as well as
other needs, which will become apparent to those skilled mn the art once given

this disclosure.
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SUMMARY OF THE INVENTION

One object of the present invention 1s to provide an indirect resistance

welding device for joining weldable members together.

Another object of the invention 1s to provide a spot welding device that
provides spaced welds on opposite sides of the members being welded without
moving the welding device relative to the members being welded.

Yet another object of the invention 1s to provide a welding device to
spot weld a first member to a closed section tubular member.

Still a further object of the invention is to provide a welding device
which can join a first member to a closed section tubular member with single-
sided spot-welds on both sides of the closed section member without inside
support of the area to be welded.

The foregoing objects are basically attained by providing a welding
device, comprising a main member; a first welding part coupled to the main
member and having a first conductive end; a second welding part coupled to
the main member and having a force applying mechanism applying a force in
a first direction and a second conductive end extending from the force
applying mechanism, the second conductive end being movable between a
disengaged position and a welding position, the first and second conductive
ends being opposite to and facing each other when the second conductive end
1s 1n the welding position; and a grounding element electrically coupled to the
first conductive end during formation of a first weld and electrically coupled
to the second conductive end during formation of a second weld.

The foregoing objects are further attained by providing a combination
of a welding device and at least one weldable member, the combination
comprising a welding device assembly having a first welding part, a second
welding part, and a grounding element. The first welding part has a first
conductive end and the second welding part has a force applying mechanism
and a second conductive end extending from the force applying mechanism.
The second conductive end is movable between a disengaged position and a

welding position. A first member and second member is positioned between
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the first and second conductive ends. The second conductive end is forced
against the second member by the force applying mechanism to couple the
first and second conductive ends and the first and second members together.
The first and second members are joined by a first weld adjacent the first
conductive end and by a second weld adjacent the second conductive end.

The foregoing objects are still further attained by providing a method
of welding comprising the step of providing a welding device assembly having
a first welding part and a second welding part. The first welding part has a first
conductive end and the second welding part has a second conductive end. The
method comprises the step of providing first and second members positioned
between the first and second conductive ends with the first member having a
longitudinal axis and a closed cross-section transverse to the longitudinal axis.
The method comprises the steps of forming a first weld between the first and
second members with the first conductive end and forming a second weld
between the first and second members with the second conductive end.

These and other objects, features, and advantages of this invention will
become apparent from the following detailed description when taken in
conjunction with the accompanying drawings‘, which are a part of this
disclosure and which 1llustrate, by way of example, the principles of this

1nvention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings facilitate an understanding of the various
embodiments of this invention. In such drawings:

FIG. 1 1s a side view of a welding device in accordance with the
present invention within a schematic view of a welding assembly constructed
in accordance with the principles of the present invention;

FIG. 2 is a side view of the welding device illustrated in FIG. 1 and in
accordance with the present invention and illustrating larger sized members

for welding in dashed lines;
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FIG. 3 1s a front view of the welding assembly of FIG. 2 with the
members being welding illustrated in dashed lines;

FIG. 4 is a partial side view of the welding device of FIG. 2 with the
movable weld tip shown 1n the disengaged position in solid lines and in the
engaged, welding position in dashed lines;

FIG. 5 1s a partial side view of the welding device of FIG. 2 with the
movable weld tip shown in the engaged, welding position and with the first
weld formed on the left hand side;

FIG. 6 1s a partial side view of the welding device of FIG. 2 with the
movable weld tip shown 1n the engaged, welding position and with the first
and second welds formed;

FIG. 7 1s a partial side view of the welding device of FIG. 2 illustrating
a second embodiment of the welding device in accordance with the present
mnvention wherein the movable conductive end 1s a support member applying a

force opposite the conductive member.

DETAILED DESCRIPTION OF THE INVENTION
FIG. 1 illustrates a welding assembly, generally shown at 10, which

welding assembly 10 embodies the principles of the present invention. The
welding assembly 10 includes a welding device assembly 20 and first and
second members 14, 16, which are to be joined together. The welding device
assembly 20 includes a welding device or welding gun, generally shown at 30,
first and second transformers 50, 52, a controller 60, and a grounding element
70.

The first member 14 1s 1llustrated as having a longitudinal axis and a
closed cross-section transverse to the longitudinal axis. In the illustrated
embodiment, the first member 14 is tubular and may be in the form of a
hydroformed member. The second member 16 is illustrated in the form of a
gusset, such as a sheet metal gusset, which adds strength and stiffness to the

first member 14 when joined thereto. Although the second member 16 is
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- described as a gusset, any appropriate weldable member can be used with the
welding device assembly 20.

In the preferred embodiment, the welding device assembly 20 is used
to weld first and second members 14 and 16 where at least one of the members
has a closed cross-section, which prohibits the weld gun 30 from directly
clamping on both sides of the area to welded. The invention is particularly
beneficial when 1t is desired to weld a hydroformed tubular member to a
second member 16 that can be any appropriate member to be welded to the
first member 14, such as a sheet metal member. However, the members 14
and 16 can be 1n any form needing to be welded together around which the
gun 30 will fit and operate to form the desired welds. For example, the first
member 14 can have an open cross-section but with an opening that does not
lend 1tself to access by a welding device. Also, the first and second members
14 and 16 can take any shape and have any shape cross-section. For instance,.
first member 14 can be circular or square in cross-section. An advantage of
the present invention 1s that the welding device assembly 20 can join the
second member 16 to the first member 14 with single-sided spot-welds on
both sides of the first member 14 without inside support of the area to be
welded and, thus, the assembly 20 can weld various types of members together
that present a welding situation similar to that with members 14 and 16.

The welding device 30, or weld gun, includes a gun body, generally
shown at 32, which can be pivotally mounted to one end of a mounting fixture
34. The opposite end of the mounting fixture 34 can be secured to an
apparatus (not shown) such that the weld gun 30 is spaced from the ground
and movable between welding positions. The mounting fixture 34 can permit
the weld gun 30 to move in various ways as necessary for the application of
the weld gun 30. For example, the fixture 34 can provide movement of the
weld gun 30 about a pivot axis 31, so that the weld gun 30 can be moved or
tilted to multiple welding positions.

The weld gun 30 has a first welding part 40 and a second welding part
42. The first and second welding parts 40 and 42 are mounted to the gun body
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32. The first welding part 40 has a first conductive end 44, in the form of a
first welding tip or electrode 44. The second welding part 42 has a force
applying mechanism 46, illustrated as a force-applying cylinder in a first plane
76 and a second conductive end 48, in the form of a second welding tip or
electrode, extending from the force applying mechanism 46.

Any appropriate force applying mechanism 46 can be used. For
example, the force applying mechanism can be an air cylinder or a hydraulic
cylinder. A typical air cylinder for applying force to the members 14, 16
would generally be capable of exerting between 250 to 900 pounds of
pressure. Preferably through the use of the cylinder 46, the second conductive
end 48 1s movable between a disengaged position (shown in solid lines in FIG.
4) and a welding position (shown in phantom or dashed lines in FIG. 4). This
feature enables the weld gun 30 to be engaged and disengaged around joints
-and members 14 and 16 to be welded together, which further enables the weld
gun 30 to be moved between welding positions.

It should be noted that the space between the first and second
conductive ends 44, 48 is sufficient to accommodate varying sizes of the first
and second members 14, 16. For example, FIG. 2 shows a larger embodiment
of members 14, 16 with the extended cross-section indicated in phantom.
Thus, the cylinder 46 not only provides versatility in the amount of force
applied to the members 14, 16 but also provides versatility in the location of
the application of the force.

The first welding part 40 has a first conductive end holder 43, which
holder 43 has an adapter 45 configured and positioned to mount the first
conductive end 44. The second welding part 42 has a second conductive end
holder 47 mounted to the force applying mechanism 46, which holder 47 has
an adapter 49 configured and positioned to mount the second conductive end
48. The welding parts 40 and 42 can take various forms depending on the
members to be welded together. For example, as illustrated, the second

welding part 42 can be; rotatably mounted to the gun body 32, such that the
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first and second welding parts 40, 42 can be rotated about an axis 41 for |
multiple welding positions.

If manually operated, the weld gun 30 can include a gun handle
assembly 36, which handle assembly 36 can extend from the force applying
mechanism 46. The handle assembly 36 can include a handle adapter 37 for
mounting the assembly 36 té the force applying mechanism 46 and a handle
extension 38 extending from the adapter 37. A gun handle 39 is secured to
extension 38. The gun handle 39 includes a handle guard 33 and a trigger 35,
which actuates the weld gun 30. The handle assembly 36 enables the operator
to tilt the weld gun 30 about the pivot axis 31 and/or rotate the weld gun 30
about the axis 41 to multiple welding positions. Then, the weld gun 30 can be
activated to created the welds as manipulated through the handle assembly 36.

It 1s contemplated that the gun handle assembly 36 may be replaced by
an automated system such as a robot. The robot could be capable of moving
the weld gun 30 to multiple positions about the structure to be welded to
perform multiple welding operations without significant operator regulation or
supervision. Of course, any combination of manual and computer or robotic
manipulation can be employed to control the weld gun 30.

The grounding element 70, also referred to as a contact gun, contacts at
least one of the first and second members 14, 16 during the welding operation
to create the electrical path through the members 14 and 16, as will be further
discussed.

The first welding part 40 1s electrically coupled to the first transformer
50 and the second welding part 42 is electrically coupled to the second
transformer 52. The first welding part 40 is electrically coupled to the first
transformer 50 by electrical connectors or cables 53, 54. The second welding
part 42 is electrically coupled to the second transformer 52 by electrical
connectors or cables 55, 56. Cables 58, 59 electrically couple the first and
second transformers 50, 52, respectively, to the controller 60, which dictates
the operation and sequencing of the entire welding device assembly 20. As

generally known in the art, the controller 60 can control the weld current and
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cycle time necessary to create the weld between the first and second members

14, 16 and also monitors the pressure 1n the force applying mechanism 46.

The operation of the welding device assembly 20 will now be
described in greater detail. As mentioned, the weld gun 30 was developed to
weld members to closed section members through indirect resistance spot
welding. Indirect resistance spot welding is a process where a weld is created
without the inside support of a weld tip.

Referring more particularly to FIGS. 4-6, the first and second members
14, 16 are first positioned between the first and second conductive ends 44, 48.
The first member 14 (closed section member) is recetved within the second
member 16 (sheet member) or the members 14 and 16 are appropriately
abutting each other such that exterior surface 24 of the first member 14
engages the surface 26 of the second member 16 to which it is being welded.
Further, the sides 17, 18 of the second member 16 face the first and second
conductive ends 44, 48, respectively. The weld gun 30 is moved by the
operator by the gun handle assembly 36 or by computer controlled mechanism
to correctly position the conductive ends 44, 48 around the members 14, 16 for
the welding operation. Specifically, the first conductive end 44 is positioned
such that 1t contacts side 17 of the second member 16.

The operator, 1f manually operated, operates the handle assembly 36
which actuates the welding device assembly 20. The second conductive end
48 moves from the disengaged position, as shown in solid in FIG. 4, within
plane 76 to the welding position, as shown in phantom in FIG. 4. Specifically,
the secoﬁd conductive end 48 is forced against side 18 of the second member
16 by the force applying mechanism 46 to couple the first and second
conductive ends 44, 48 and the first and second members 14, 16 together. The
first and second conductive ends 44, 48 preferably lie in the first plane 76
when the second conductive end 48 is in the welding position.

While the force applying mechanism 46 is activated, the first and

second members 14, 16 are joined by the formation of a first weld 64 adjacent
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the first conductive end 44 (as shown 1n FIG. 5) and then by the formation of a
second weld 66 adjacent the second conductive end 48 (as shown in FIG. 6).
To form the first weld 64, electrical current 1s supplied by the first transformer
50 across the first and second members 14, 16 to the contact gun 70 such that
the applied current melts the welding surfaces 24, 26 adjacent tip 44 and
thereby welds the surfaces 24, 26 to one another to create the first weld 64
between members 14 and 16. That 1s, electrical current is discharged by the
first transformer 50 through the first welding part 40 and the first conductive
end 44 and into the members 14, 16. The current continues out through the
grounding element 70, which 1s 1n contact with or' otherwise electrically
connected to the first member 14, to create the first spot weld 64. After
melting occurs and the first weld 64 is formed, the current flowing through the
surfaces 24, 26 from the first transformer 50 1s switched off.

Then, the second transformer 52 1s activated to supply electrical
current through electrical connector 55, across the first and second members
14, 16 to the contact gun 70 such that the applied current melts the welding
surfaces 24, 26 of the members 14, 16 adjacent tip 48 and thereby welds the
surfaces 24, 26 to one another to create the second weld 66. That is, electrical
current 1s discharged by the second transformer 52 through the second welding
part 42 and the second conductive end 48 and into the members 14, 16. The
current continues out through the grounding element 70, which is in contact
with or otherwise electrically connected to the first member 14, to create the
second spot weld 66. After melting occurs and the second weld 66 is formed,
the current flowing through the surfaces 24, 26 from the second transformer
50 1s switched off.

The grounding element 70 is electrically coupled to the first conductive .
end 44 during formation of the first weld 64 and is electrically coupled to the
second conductive end 48 during formation of the second weld 66. Also, the
first and second conductive ends 44, 48 enclose the members 14, 16 and apply

pressure throughout both the first and second welds 64, 66.
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Once both welds 64 and 66 are formed, the pressure applied by the
force applying mechanism 46 i1s preferably removed to permit the weld gun 30
and the members 14 and 16 to be moved relative to each other to form
additional welds at other location. Alternatively, if members 14 and 16 form a
part of a larger structure such as an automobile frame, the weld gun 30 can be
moved to a different pdsitions along the frame to create welds at the various
joints of the frame. Further, the weld gun 30 could be stationary and different
members can be positioned between the weld tips 44 and 48 for subsequent
welding.

The second spot weld 66 in the illustrated embodiment is performed
after the first spot weld 64 1s created. However, 1t is contemplated that the
second spot weld 66 could be performed before the first spot weld 64 is
created. The specific order of the welding can be dictated as desired or
necessary. Also, the controlling of the transformers 50 and 52 can be such that
the welds 64 and 66 occur within a very short time frame, even to the point
that the weld 64 or 66 formed as the second weld occurs immediately afier the
first weld 1s complete. Thus, the weld gun 30 provides a way for the members
14 and 16 to welded 1n a very short time, especially relative to the prior art
method that requires the prior art device to physically move after each single
weld.

Alternatively, although weld gun 30 has the ability to form both welds
64 and 66, i1f desired, only one of the welds 64 or 66 can be formed without
the second weld being formed.

FIG. 7 1llustrates a further embodiment of the weld gun 30 of the
present invention wherein one of the conductive ends is replaced with a
support member 80. Specifically, the embodiment shows the second
conductive 48 end replaced with the support member 80, such that a weld 68
1s performed only by the first conductive end 44. It is also contemplated that
the first conductive end 44 may be replaced by the support member 80, such

that the welding operation is performed by the second conductive end 48 only.

10
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It can thus be appreciated that the objectives of the present invention
have been fully and effectively accomplished. The foregoing specific
embodiments have been provided to illustrate the structural and functional
principles of the present invention and is not intended to be limiting. To the
contrary, the present invention 1s intended to encompass all modifications,

alterations, and substitutions within the spirit and scope of the appended

claims.

11
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WHAT IS CLAIMED
1. A welding device, comprising:
a main member;

a first welding part coupled to said main member and having a
first conductive end;

a second welding part coupled to said main member and having
a force applying mechanism applying a force in a first direction and a second
conductive end extending from said force applying mechanism, said second
conductive end being movable between a disengaged position and a welding
position, said first and second conductive ends being opposite to and facing
each other when said second conductive end 1s in said welding position; and

a grounding element electrically coupled to said first
conductive end during formation of a first weld and electrically coupled to

said second conductive end during formation of a second weld.

2. A welding device according to claim 1, wherein
- said first welding part 1s coupled to a first transformer, and said

second welding part is coupled to a second transformer.

3. A combination of a welding device and weldable members, the

combination comprising:

a welding device having a first welding part, a second welding
part, and a grounding element,

said first welding part having a first conductive end and said
second welding part having a force applying mechanism and a second
conductive end extending from said force applying mechanism, said second
conductive end being movable between a disengaged position and a welding
position;

a first weldable member positioned between said first and

second conductive ends; and

12
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a second weldable member positioned between said first and
second conductive ends,

said second conductive end being forced against said second
weldable member by said force applying mechanism to couple said first and
second conductive ends and said first and second weldable members together,
and said first and second weldable members being joined by a first weld
adjacent said first conductive end and by a second weld adjacent said second

conductive end.

4, A combination according to claim 3, further comprising:
a grounding elément contacting at least one of said first and
second weldable members and being electrically coupled to said first
conductive end during formation of said first weld and electrically coupled to

said second conductive end during formation of said second weld.

5. A combination according to claim 4, wherein
said first weldable member has a longitudinal axis and a closed
cross-section transverse to said longitudinal axis, or an open cross-section

which does not allow access for a direct resistance spot weld.

0. A method of welding comprising the steps of:
providing a welding device assembly having a first welding
part and a second welding part, said first welding part having a first
conductive end, and the second welding part having a second conductive end;
providing first and second members positioned between the
first and second conductive ends with the first member having a longitudinal
ax1s and a closed cross-section transverse to the longitudinal axis;
forming a first weld between the first and second members with

the first conductive end; and

forming a second weld between the first and second members

with the second conductive end.
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7. A method according to claim 6, wherein
said steps of forming said first and second welds occur without

moving said welding device.
8. A combination according to claim 4, wherein

said first weldable member has a longitudinal axis and an open

cross-section transverse to said longitudinal axis.

14
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