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(57) Abstract: A material positioner can utilize characteristics of the material being welded to locate the material to be welded. In some
embodiments, the material positioner has a voice coil actuator (VCA) for material positioning. [n some embodiments, the VCA is sent a
signal based on the characteristics of the material being welded and/or the type of weld being completed. In at least some embodiments,
a single welder can be used over a wide range of materials. In some embodiments, end-uses that require components to be in generally
mating engagement for further processing can benefit from a material positioner.
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MATERIAL POSITIONER FOR WELDING APPARATUS AND METHOD

Cross-Reference to Related Application

[0001] This application claims priority benefits from U.S. provisional patent application
Serial No. 62/627,691 filed on February 7, 2018, entitled “Material Positioner for Welding
Apparatus and Method”. The ‘691 application is hereby incorporated by reference herein in

its entirety.

Field of the Invention

[0002] The present invention relates generally to a material positioner that locates the
material to be welded and, more particularly, to a material positioner that utilizes
characteristics of the material being welded to locate the material to be welded.

[0003] The welding industry has typically used several different processes to weld material
together. For example, resistance welding is one technique to generate heat which coalesces
two abutting materials in the weld area. In this example, previous designs use standard
mechanisms to position the material being welded, such as, spring(s), pneumatics, and
hydraulics.

[0004] One problem with past designs is the ability to provide a quality weld combined with
the desire to have a high process productivity. Quality of the weld is a characteristic of the
positioning of the material in the weld area. Typical designs that use spring force to position
the material have an inherent issue with the spring rate changing during the useful life of the
spring causing less quality welds. The less quality welds can cause an increase of re-welding
which lowers productivity and increases cost.

[0005] Another problem with past designs is the ability to use a single welder configuration
to weld different materials. For example, different diameter wire requires different spring
forces to properly position the materials being welded. With past designs, the welder
configuration needs to be manually reconfigured to provide proper spring force. Manually re-
configuring the welder increases production time which impacts productivity and increases
the cost of the end product that is welded together.

[0006] Yet another problem with past designs is the complexity of welder configurations and
the added costs of installation and operation. For example, pneumatics and hydraulics can be

used to provide the force necessary to locate the material being welded in the weld area. To
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operate over a wider range of materials means having large pneumatic or hydraulic cylinders
to provide proper operation of the welder at the high end of the material being welded. These
techniques are inefficient since the welder is matched to reach a maximum pressure value
when not all material needs are required to be welded at the maximum pressure of the welder.
For example, welding of small diameter strand wire will only use a small percentage of the
welder capacity compared to applications where one-inch (2.54 cm) diameter rods are being

welded together.

Summary of the Invention

[0007] In at least some embodiments, shortcomings of prior material positioners for use with
a welder are overcome by a material positioner having a first fixture that has a first material
secured to the first fixture, a second fixture that has a second material secured to the second
fixture, a first positioning mechanism adapted to place the first material at a first starting
point, and/or a second positioning mechanism adapted to place the second material at a
second starting point. In at least some embodiments, the second starting point has the first
and second material in generally mating engagement actuation as the second positioning
mechanism generally forces the second material against the first material and locates the
second material to a second position, and the second position has the first and second
materials in general coalescence. In at least some embodiments, a control unit is adapted to
send a signal to each of the first and second positioning mechanisms. In at least some
embodiments, the signal is adjustable based on characteristics of the first and/or the second
materials. In at least some embodiments, a heat generator adapted to weld the first and second
materials to each other.

[0008] An exemplary method of positioning material for use with a welder is disclosed. In at
least some embodiments, the welder has a first positioning mechanism, a second positioning
mechanism, a first material having a first starting point, a second material having a second
starting point and a second position, and/or a control unit that is adapted to send a signal to
the first and second actuators. In at least some embodiments, the method can comprise the
steps of placing the first material at the first starting point, placing the second material to the
second starting point, sending the signal from the control unit to the second positioning
mechanism, welding the first and second materials together, and/or placing the first and

second materials in generally coalescent engagement.
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Brief Description of the Drawings

[0009] FIG. 1 is a front view of a material positioner and welder with a first material and a
second material positioned at respective starting points for welding.

[0010] FIG. 2 is a front view of a material positioner and welder with a first material and a
second material positioned to place the second material in a second position to start the
welding process.

[0011] FIG. 3 is a front view of a material positioner and welder with a first material and a

second material positioned after the completion of welding.

Detailed Description of Hlustrative Embodiment(s)

[0012] Turning to the drawings and particularly to FIG. 1, a front view of material positioner
10 for use with a welder is shown in one embodiment of the present material positioner. As
shown therein, material positioner 10 can include first fixture 12, second fixture 14, first
positioning mechanism 16, second positioning mechanism 18, and/or control unit 20. In the
process of welding at least two materials: first material 22 and second material 24 together, it
is often necessary to properly position the pieces in the weld area where heat generator
welder 26 fuses the pieces together. In some embodiments, first fixture 12 and/or second
fixture 14 can conform to the geometrical characteristics of the material being welded. For
instance, in some embodiments, such as shown FIGS. 1-3, first material 22 and second
material 24 corresponding to rods, can be secured to first fixture 12 and second fixture 14
using upper member 28 and lower member 30. In some embodiments, to properly align first
material 22 and second material 24 horizontally groove 32 can be formed in upper member
28 and/or in lower member 30 to cradle the round rods in first fixture 12 and/or second
fixture 14. In at least some embodiments, upper member 28 and lower member 30 are in an
open position (not shown) for placement of the material in lower member 30. In at least some
embodiments, once the material is placed in lower member 30, upper member 28 can be
biased against the lower member 30 and the materials secured in first fixture 12 and/or
second fixture 14. In some embodiments, a pneumatic actuation can be employed to maintain
placement of the material(s) in first fixture 12 and/or second fixture 14. In some
embodiments, other configurations can be employed, such as, but not limited to, a mechanical
latch, hydraulics and springs. In addition, for explanation, the use of first material 22 and

second material 24 having a rod-shaped configuration is discussed below. Other such
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materials can be employed, such as, but not limited to, solid wire, strand wire, flat stock, pipe
and tubing.

[0013] Referring to FIG. 1, material positioner 10 is shown with first fixture 12 and second
fixture 14 resting against a mechanical stop 38 with first fixture 12 and second fixture 14 at
their corresponding first starting point 34 and second starting point 36. In some embodiments,
mechanical stop 38 can be employed in combination with first fixture 12 and second fixture
14. In at least some embodiments, mechanical stop 38 can be adjustable to accommodate a
range of first material 22 and/or second material 24. In at least some embodiments, larger
rods generally require larger spacing between first fixture 12 and second fixture 14 for proper
welding. In some embodiments, first fixture 12 and second fixture 14 can be slidably
mounted to support member 40 for properly positioning first material 22 and second material
24 to corresponding first starting point 34 and second starting point 36, second position 42
(shown in FIG. 2) during welding, and third position 44 (shown in FIG. 3). In some
embodiments, during use, the operator of the welder can physically slide the fixture until it
contacts mechanical stops 38 and insert first material 22 and second material 24 into first
fixture 12 and second fixture 14 before initiating the welding process. In at least some
embodiments, when first material 22 and/or second material 24 are at their corresponding
first starting point 34 and second starting point 36, this configuration generally corresponds to
having first material 22 and second material 24 in generally mating engagement.

[0014] Referring to FIG. 2, material positioner 10 is shown with second fixture 14 positioned
to place second material 24 in second position 42 for the start of the welding process. In at
least some embodiments, actuation of second fixture 14 slides along support member 40 and
generally forces second material 24 against first material 22. In at least some embodiments,
second position 42 places first material 22 and second material 24 in a generally coalesced
state during welding of first material 22 and second material 24. In some embodiments,
control of the travel of second fixture 14 is important for completing a quality weld. In some
embodiments, second positioning mechanism 18 can be voice coil actuator (VCA) 46
employed to position second material 24 with respect to first material 22. In some
embodiments, control unit 20 can be adapted to send signal 48 to VCA 46. In some
embodiments, based on signal 48, a permanent magnet (not shown) which can be part of
VCA 46 can provide a generally constant force that is used to slide second fixture 14 with

second material 24 to second position 42. In some embodiments, use of VCA 46 maintains a
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generally constant force over the life of VCA 46 whereas standard processes, such as those
that use spring force for positioning, fluctuate during aging. In some embodiments, VCA 46
can provide a generally constant force during travel to second position 42, during the welding
process, and third position 44, as the weld is cooled, increasing the quality of the weld. In
some embodiments, control unit 20 can be a fixed power supply providing a predetermined
voltage to VCA 46 based on the characteristics of first material 22 and/or second material 24.
In some embodiments, other control units 20 can be emploved, such as, but not limited to, a
variable signal unit. In at least some embodiments, the magnitude of the voltage can be based
on the characteristics of first material 22 and/or second material 24 being welded. In some
embodiments, the user sends a higher or lower voltage signal 48 based on the properties of
first material 22 and/or second material 24. For example, solid wire, strand wire, rod, flat
stock, pipe, and/or tubing require different magnitudes of force to create proper welds. In
addition, the size of first material 22 and second material 24 can require different magnitude
of force at VCA 46 for welding. Furthermore, characteristics of the type of weld desired can
require different magnitudes of force at VCA 46, for example, butt joints and lap joints. In
some embodiments, the ability to adjust the force of VCA 46 over a wide range of operating
parameters reduces the need to reconfigure welder 26 in operation. In some embodiments,
with first material 22 and second material 24 in generally mating engagement, first starting
point 34 and second starting point 36, welder 26 is activated and heat is generated to melt the
ends of first material 22 and/or second material 24. In some embodiments, welder 26 can
have other configurations, such as, but not limited to, resistance, spot, stud, friction, and/or
energy beam. With second positioning mechanism 18 providing a constant force, welder 26
slides second fixture 14 to second position 42 to fuse first material 22 and second material 24
together for a quality weld. In at least some embodiments, once the weld is complete, welder
26 1s deactivated and VCA 46 can continue to provide a generally constant force until welded
first material 22 and second material 24 have cooled. Depending on tolerances within the
welding process and/or properties of first material 22 and/or second material 24, the cooled
pieces travel to third position 44, illustrated in FIG. 3. In some embodiments, third position
44 can vary from cycle to cycle based on the amount of time it takes to transition from a
molten state to a solid state. For example, welder 26 may have an increase in heat generated
for a single cycle which, in turn, melts more of first material 22 and/or second material 24. In

at least some of these embodiments, a longer duration is then required to transition from a
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molten state to a solid state and, with a generally constant force applied, pushes second
material 24 further into first material 22 and increases the travel to third position 44. In at
least some embodiments, with the weld cooled, upper members 28 of first fixture 12 and
second fixture 14 are retracted to provide access to the welded rod for removal and setup for
another cycle of welder 26. In some embodiments, to reset second fixture 14, signal 48 to
VCA 46 can be reversed. In at least some embodiments, reversing the signal overcomes the
static force of second fixture 14 and places second fixture 14 at second starting point 36.
[0015] With reference to the figures, and in operation, productivity of welding first material
22 and second material 24 together, and in particular, employing a single welder 26 setup for
a wide range of materials increases productivity while decreasing costs due to the use of
VCA 46 for positioning first material 22 and second material 24 with a generally constant
force during the welding process. For example, small gauge wire requires less force to
maintain generally mating contact compared to a large diameter rod and VCA 46 can be
adapted to handle a wide range of generally constant forces.

[0016] In at least some modes of operation, first material 22 and second material 24 are
placed at first starting point 34 and second starting points 36 with first material 22 and second
material 24 in generally mating contact. In at least some embodiments, the control unit can
send signal 48 to VCA 46 which, in tumns, provides a generally constant force to second
fixture 14 which, in tum, provides a generally constant force between first material 22 and
second material 24. With first material 22 and second material 24 in a solid state, the second
fixture remains at second starting point 36. Welder 26 can be energized, providing heat to
first material 22 and second material 24 to melt first material 22 and/or second material 24.
During melting, second material 24 and second fixture 14 travel along support member 40
until it generally reaches second position 42 to better fuse the materials together for a quality
weld. In at least some embodiments, with the weld completed, welder 26 is deactivated and
VCA 46 continues to provide the constant force until the weld is cooled. In some
embodiments, during transition from the molten state to the solid state, second material 22
and second fixture 14 can travel along support member 40 until it reaches third position 44.
Welded first material 22 and second material 24 can be removed from first fixture 12 and
second fixture 14. In at least some embodiments, first fixture 12 and second fixture 14 can be
reset to first starting point 34 and second starting point 36 based on properties and/or

characteristics of the material being welded. In some embodiments, the polarity of signal 48
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can be reversed to VCA 46 providing an opposite magnitude of force and causing second
fixture 14 to reverse travel and position second fixture 14 at second starting point 36.
Reversed signal 48 can be of a general magnitude to overcome the static force of second
fixture 14.

[0017] In at least some embodiments, the use of VCA 46 increases the capability of the
welder to weld a wide range of materials of different geometries and properties under a
variety of joining processes without reconfiguration of the welder. In addition, the ability to
provide a generally constant force to first material 22 and second material 24 over the life of
VCA 46 and in operation over the length of travel from first starting point 34 and second
starting point 36 to second position 42, and to third position 44 can improve the quality of the
welds made. Furthermore, in at least some embodiments, the use of VCA 46 simplifies the
setup and lowers operation costs over standard and complex welders that employ spring(s),
pneumatics or hydraulics.

[0018] While particular elements, embodiments and applications of the present invention
have been shown and described, it will be understood, that the invention is not limited thereto
since modifications can be made by those skilled in the art without departing from the scope

of the present disclosure, particularly in light of the foregoing teachings.
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CLAIMS
What is claimed is:
1. A material positioner for use with a welder.
2. The material positioner of claim 1, wherein said material positioner comprises:

(a) a first fixture having a first material secured to said first fixture;

(b) a second fixture having a second material secured to said second
fixture;

© a first positioning mechanism adapted to place said first material at a
first starting point;

(d a second positioning mechanism adapted to place said second material
at a second starting point, said second starting point having said first and second
materials in generally mating engagement, actuation of said second positioning
mechanism generally forces said second material against said first material and
locates said second material to a second position, and said second position having said
first and second materials generally coalesced;

(e a control unit adapted to send a signal to each of said first and second
positioning mechanisms, and said signal adjustable based on characteristics of said
first and second materials; and

()  aheat generator adapted for welding said first and second materials to

each other to produce a weld.

3. The material positioner of claim 2, wherein said second positioning

mechanism is a voice coil actuator.
4. The material positioner of claim 3, wherein continued actuation of said second
positioning mechanism locates said first and second materials to a third position, said third

position having said first and second materials generally cooled.

5. The material positioner of claim 4, wherein said third position has said first

and second materials transitioning from a molten state to a solid state.
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6. The material positioner of claim 2, wherein said signal is a voltage.

7. The material positioner of claim 6, wherein said voltage has a magnitude

based on said characteristics of said first and second materials.

8. The material positioner of claim 2, wherein said signal is provided by an

adjustable power supply.

9. The material positioner of claim 2, wherein said signal is provided by a fixed
power supply.
10.  The material positioner of claim 2, wherein actuation of said second

positioning mechanism is adapted to provide a generally constant force between said first and

second materials during said heat generator welding.

11. The material positioner of claim 2, wherein said welding is resistance welding.

12. The material positioner of claim 2, wherein said welding is spot welding.

13. The material positioner of claim 2, wherein said welding is stud welding.

14. The material positioner of claim 2, wherein said welding is friction welding.

15. The material positioner of claim 2, wherein said welding is energy beam.

16.  The material positioner of claim 2, wherein said weld is a butt joint.

17. The material positioner of claim 2, wherein said weld is a lap joint.

18.  The material positioner of claim 2, wherein said first and second materials are
solid wire.
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19.  The material positioner of claim 2, wherein said first and second materials are
strand wire.

20.  The material positioner of claim 2, wherein said first and second materials are
rod-shaped.

21.  The material positioner of claim 2, wherein said first and second materials are
flat stock.

22, The material positioner of claim 2, wherein said first and second materials are
pipe.

23.  The material positioner of claim 2, wherein said first and second materials are
tubing.

24, A method of positioning material for use with a welder.

25. A method of positioning material for use with a welder, said welder

comprising a first positioning mechanism, a second positioning mechanism, a first material
having a first starting point, a second material having a second starting point and a second
position, and a control unit adapted to send a first signal to said first and second positioning
mechanisms, wherein said method comprises:

(a) placing said first material at said first starting point;

(b) placing said second material at said second starting point;

(©) sending said first signal from said control unit to said second positioning

mechanism;

(d welding said first and second materials together; and

(e placing said first and second materials in generally coalescent engagement.
26.  The method of claim 25, further comprising:
® sending a second signal to said second positioning mechanism to return said

second positioning mechanism to said second starting point.
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27. The method of claim 26, wherein said second signal is generally of reversed

polarity from said first signal sent to said second positioning mechanism.
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