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SYSTEM AND METHOD OF OPERATING A NON-WELDING DEVICE
USING A WELDING POWER BUS

BACKGROUND

[0001] The invention relates generally to welding systems, and, more particularly,

to a system and device operating using a welding power bus.

[0002] Welding systems support a variety of processes, such as metal inert gas
(MIG) welding, tungsten inert gas (TIG) welding, stick welding, and so forth, which
may operate in different modes, such as constant current or constant voltage. Certain
welding applications, such as boiler servicing and repair, shipyard work, construction,
and so forth, may position a welding location or workpiece large distances from a
welding power source. The power source provides conditioned power for the welding
application, and the welder must pull and monitor a long welding power cable

extending from the power source to the welding location.

[0003] In such applications, changing welding processes and settings traditionally
requires a manual adjustment to a knob, switch or operator interface on, or proximate
to, the welding power source, and even connection of entirely different welding cables
or components to the source, particularly when the welder uses stick or MIG
processes for some of the work, and a TIG process for other work. Furthermore, the
welding operator often uses auxiliary devices, such as lights and electric grinders, at
the location of the weld. However, the auxiliary outlets that support such devices are
sometimes located on the power supply. Accordingly, with auxiliary outlets on or
proximate to the welding power source, the user may have to stop welding and return
to the power source to plug in the auxiliary devices. In many applications, this may
entail walking back considerable distances, through sometimes complex and intricate
work environments. In many cases, such auxiliary outlets are simply unavailable on
the power supply, and separate extension cords or cables must be run for the auxiliary

devices to be powered.

[0004] Accordingly, there exists a need for systems and devices for providing

more convenient power and control functionalities in welding systems, particularly in
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environments where the welding operation is carried out at a considerable distance

from the welding power source.

BRIEF DESCRIPTION

[0005] In an exemplary embodiment, a welding power supply includes control
circuitry configured to control the operation of the welding power supply and power
conversion circuitry configured to convert input power to output welding power. The
welding power supply also includes welding terminals configured to receive the output
welding power from the power conversion circuitry and to provide the output welding
power to a device that does not use the welding power for a welding operation. The

control circuitry is configured to adapt the output welding power to the device.

{0006] In another embodiment, a method includes converting input power received
by a welding power supply to output welding power and adapting the output welding
power for use by a device that does not use the output welding power for a welding
operation. The method also includes providing the adapted output welding power to the

device.

[0007] In another embodiment, a welding system includes a welding torch configured
to receive welding power from a welding power supply. The welding torch is configured
to receive power from welding terminals of the welding power supply. The welding
system also includes a non-welding device configured to receive welding power from the
welding terminals of the welding power supply. The welding power supply is configured
to adapt the welding power to power the non-welding device when the non-welding
device is being used and to adapt the welding power supply to power the welding torch

when the welding torch is being used.

[0007A] In an aspect of the present invention there is provided a welding power supply
including control circuitry configured to control the operation of the welding power
supply; power conversion circuitry configured to convert input power to output power;
and welding terminals configured to receive the output power from the power
conversion circuitry and configured to provide the output power to at least one non-

welding device. The control circuitry is configured to receive data to identify the at least
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one non-welding device, and to adapt the output power to the at least one device based

at least in part on an identity of the at least one device.

[0007B] In a further aspect of the present invention there is provided a method of
operating a non-welding device including converting input power received by a welding
power supply to output power; identifying a non-welding device coupled to welding
terminals of the welding power supply; adapting the output power for use by the non-
welding device based at least in part on an identity of the non-welding device; and

providing the adapted output power to the device.

[0007C] In a further aspect of the present invention there is provided a welding system
including a welding torch configured to receive welding power from a welding power
supply in accordance with other aspects of the present invention. The welding torch
configured to receive power from welding terminals of the welding power supply; and
the at least one non-welding device configured to receive power from the welding
terminals of the welding power supply. The welding power supply is configured to adapt
the power to power the at least one non-welding device based at least in part on an
identity of the non-welding devices when the at least one non-welding device is being
used and to adapt the welding power supply to power the welding torch when the

welding torch is being used.

[0007D] In an embodiment of the previous aspect of the present invention, the welding
power supply is configured to have one of: (a) the welding torch receive power from the
welding terminals; (b) the non-welding devices receive power from the welding
terminals in lieu of the welding torch; and, (c) the welding power supply is configured
to have the welding torch receive power from the welding terminals while the non-

welding devices receive s power from the welding terminals.

DRAWINGS

[0008] These and other features, aspects, and advantages of the present invention

will become better understood when the following detailed description is read with

2a
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reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0009] FIG. 1 is a schematic diagram of an embodiment of a welding system
employing a welding power bus in the form of a welding cable coupled to a welding

power supply;

[0010] FIG. 2 is a schematic diagram of another embodiment of a welding system

employing a similar welding power bus;

[0011] FIG. 3 is a schematic diagram of an embodiment of a welding system

employing a similar welding power bus and a splitter;

[0012] FIG. 4 is a schematic diagram of an embodiment of a welding system

employing a similar welding power bus and an adapter;

[0013] FIG. 5 is a schematic diagram of an embodiment of a welding system

employing a similar welding power bus and multiple devices connected together;

[0014] FIG. 6 is a schematic diagram of an embodiment of a welding system
employing a similar welding power bus and a junction box with multiple devices

connected;

[0015] FIG. 7 is a schematic diagram of an embodiment of a welding system using

a remote interface and/or an advanced process feeder;

[0016] FIG. 8 is a diagrammatical view of an embodiment of a welding system

using a remote interface;
[0017] FIG. 9 is a diagrammatical view of the remote interface of FIG. §;

[0018] FIG. 10 is a diagrammatical view of an embodiment of a welding system

using an advanced process feeder;

[0019] FIG. 11 is a diagrammatical view of the advanced process feeder of FIG.
10;
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[0020] FIG. 12 is a flow chart of an embodiment of a process for manually

selecting a connected device; and

[0021] FIG. 13 is a flow chart of an embodiment of a process for automatically

selecting a connected device.

DETAILED DESCRIPTION

[0022] FIG. 1 is a schematic diagram of a welding system 10 that uses a welding
power bus. The welding system 10 includes a welding power supply 12 electrically
and communicatively connected to one or more devices 14 via a cable system 16.
Further, the one or more devices 14 may be coupled to a secondary device 18. 'The
welding power supply 12 may be one of various different types of power supplies. In
certain embodiments, the welding power supply 12 may be a phase control welding
power supply 20 (i.e., a 3-phase power supply). For example, the phase control
welding power supply 20 may be a Dimension' " 452 manufactured by Miller Electric
Mfg. Co. of Appleton, Wisconsin. In other embodiments, the welding power supply
12 may be an inverter welding power supply 22. For instance, the inverter welding
power supply 22 may be an XMT® 350 manufactured by Miller Electric Mfg. Co. of
Appleton, Wisconsin. Further, in some embodiments, the welding power supply 12
may be an engine-driven welding power supply 24. For example, the engine-driven
welding power supply 24 may be a Big Blue® 300 Pro manufactured by Miller
Electric Mfg. Co. of Appleton, Wisconsin.

[0023] It should be appreciated that the welding power supply 12 may be any one
of the welding power supplies 20, 22, 24, or the welding power supply 12 may be
another welding power supply. Further, the welding power supply 12 provides a
welding power (such as in the form of direct current (DC) power) in order to power
devices 14 connected to a welding power bus. The cable assembly 16 represents the
cabling for the welding power bus. In certain embodiments, the welding power
supply 12 communicates with the devices 14 using the cable assembly 16. TFor
example, the welding power supply 12 may communicate with the devices 14 using

the same cable that supplies power, such as by using weld cable communication
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(WCC). In some embodiments, the cable assembly 16 may use two separate cables
connected to the welding power supply 12, a first cable for supplying power and a

second cable for data communication.

[0024] The devices 14 use power directly from the welding power supply 12 to
operate. Therefore, each of the devices 14 that is connected, or connectable, to the
welding power supply 12 via the cable assembly 16 is configured to operate using the
power provided by the welding power supply 12, which power may be adapted for
particular devices, as discussed below. As may be appreciated, the devices 14 may be
configured to operate at parameters (e.g., voltages, currents, etc.) that vary from one
device to another. Therefore, the welding power supply 12 is configured to adapt the
power output to the particular device or devices 14 that are connected to the welding
power supply 12. In certain embodiments, the welding output voltage may generally
be between approximately 60 and 70 VDC. As will be appreciated by those skilled in
the art, heretofore known welding systems have always utilized welding output and
welding connections to provide power (typically current and/or voltage controlled) to
a weld cable designed to be coupled only between the welding power supply and a
welding component (e.g., a wire feeder, a welding torch, a welding pendant, etc.).
The system described in the present disclosure allows the same connections and weld
cable to be utilized effectively as a “power bus” to provide power to any one or more
of a range of devices that do not carry welding current for a welding operation

(although some of the devices may).

[0025]  The specific devices 14 illustrated are meant to be examples of devices that
may operate using the welding power directly from the welding power supply 12.
However, there are many other devices that may be configured to operate using the
welding power. TDurther, as may be appreciated, the devices 14 may need to be
adapted to operate using the power. As such, any electrical device that is properly
adapted to use the power may be used with the welding system 10. Thus, welding
operators may use powered devices 14 by directly connecting the devices 14 to the
weld cable assembly 16. It is contemplated, for example, that various devices (some
of which may carry current for welding) may be on-hand and needed for the work

being performed at or near a welding location. The operator or assistant may, then,
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perform welding operations when needed as always, but then disconnect a welding
component from the weld cable, and connect a different device to the cable without
the need for different or separate cabling, and still utilizing the control and power

conversion capabilities of the power supply.

[0026] In certain embodiments, lighting 26 may be powered by power from the
welding power supply 12. For example, the lighting may be DC based lighting, such
as lighting available under product number 160948 manufactured by Northern Tool +
Equipment of Burnsville, Minnesota that is modified (or adapted) to operate using the
power. Moreover, the power conversion circuitry of the power supply may be
adapted (i.e., controlled by the control circuitry of the power supply) to adapt the
output power to the requirements of the lighting. Another of the devices 14 may be a
remote interface 28 that functions as an interface module for a stick electrode holder
or TIG torch 30. The stick electrode holder or TIG torch 30 may be any suitable stick
electrode holder or torch. TFor example, the TIG torch 30 may be product number

WP1725RM manufactured by Weldcraft of Appleton, Wisconsin.

[0027] A standard wire feeder 32 may be another device 14 that may be adapted to
operate using the welding power. For example, the wire feeder 32 may be product
number Suitcase® X-TREME™ 8VS manufactured by Miller Flectric Mfg. Co. of
Appleton, Wisconsin. A MIG torch 34 may be coupled to the wire feeder 32 for
performing a welding operation. The MIG torch 34 may be any suitable MIG torch,
such as a Roughneck® C-3010 manufactured by Miller Electric Mfg. Co. of

Appleton, Wisconsin.

[0028]  Another one of the devices 14 may be an advanced process feeder 36 that
incorporates a wire feeder with additional capabilities for pulsed welding operations
and uses the MIG torch 34. An induction heater 40 may also be modified to operate
using the welding power. The induction heater 40 is coupled to an induction heating
coil or shoe 42 to create heat. Furthermore, a resistance or infrared heater 44 coupled
to a resistance or infrared heating coil 46 may be adapted to operate using the welding
power and may be used to generate heat. In some embodiments, a plasma cutter 48

may be powered by welding power from the welding power supply 12. TPor example,
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the plasma cutter 48 may be a Miller Spectrum® 375 manufactured by Miller Electric
Mfg. Co. of Appleton, Wisconsin. The plasma cutter 48 uses a plasma cutting torch
50, such as an ICE-12C manufactured by Miller Electric Mfg. Co. of Appleton,

Wisconsin.

[0029] A battery charger 52 is another device 14 that may be adapted to operate
using the welding power. Tor example, the battery charger 52 may be product
number 022-0165-DL-WH manufactured by Deltran Corporation of Deland, Florida
that is adapted to operate using the welding power. TFurther, one of the devices 14
may be a rod oven 54 for heating welding electrodes. In certain embodiments, the rod
oven 54 may be product number KT-15 manufactured by Henkel Enterprises, LLC of

Hammond, Louisiana.

[0030] In addition, another device 14 is a degaussing device 56 that may be
coupled to a degaussing coil 58 for decreasing unwanted magnetic fields. As may be
appreciated, certain welding processes may use an AC commutator 60 that may
receive welding power to operate. The stick electrode holder or TIG torch 30 is
coupled to the commutator 60 during operation. To power other non-adapted devices,
an auxiliary power device 64 may be used to convert welding power to an AC voltage

that can be used by any AC device by providing a 120/230 volt outlet 66.

[0031] As may be appreciated, certain of the devices 14 may be devices that are
used to perform welding operations, while other devices 14 may be used by a welding
operator, but are not directly part of the welding operation (e.g., non-welding
devices). In particular, the remote interface 28, the wire feeder 32, the advanced
process feeder 36, the plasma cutter 48, and the AC commutator 60 are used directly
to perform welding or cutting operations and are therefore considered welding
devices. By connecting any of the devices 14 directly to the welding cable assembly
16, a single cable assembly can be used to power and operate many welding and non-
welding devices. As such, an operator may not need to go to the welding power
supply 12 to change between welding operations or to operate non-welding devices
because all of the devices operate off of the welding cable assembly 16 using weld

power.
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[0032] FIG. 2 is a schematic diagram 74 illustrating one way that one of the
devices 14 may be coupled to the welding power supply 12 via a welding power bus.
Specifically, a weld cable 76 connects the welding power supply 12 to the device 14.
As may be appreciated, the weld cable 76 may connect to the welding terminals of the
welding power supply 12 using a connector, as illustrated. In other embodiments, the
weld cable 76 may be attached to the welding terminals in a different manner.
Likewise, the weld cable 76 connects to the device 14 using a connector. The weld
cable 76 may include one or multiple wires. For example, the weld cable 76 may
include only one conductive wire where welding power and communication data flow
between the welding power supply 12 and the device 14. In such a configuration, the
welding power/data return path may be established by a work cable connected
between the welding power supply 12 and a workpiece. The device 14 would also
have a return path connection, such as a connection to the workpiece. In another
embodiment, the weld cable 76 may include two conductive paths (e.g., a welding
power line and a work cable line). Again, in such a configuration, data may be
communicated in conjunction with welding power, such as by using WCC. In some
embodiments, the weld cable 76 may include separate wires for welding power and
for data communication where data communication does not travel with the welding

power.

[0033] FIG. 3 is a schematic diagram 78 illustrating one way that multiple devices
14 may be coupled to the welding power supply 12 via a DC welding power bus. As
illustrated, a splitter 80 may be used to split welding power and/or data from the
welding power supply 12 to the devices 14. FIG. 4 is a schematic diagram 82
illustrating an adapter 84 coupled between the welding power supply 12 and the
device 14. In such a configuration, the adapter 84 may convert the welding power
from the welding power supply 12 to a voltage and/or current that is useable by the
device 14. In other embodiments, the adapter 84 may be used to enable the welding
power supply 12 to communicate with the device 14. Further, in certain
embodiments, the adapter 84 may be used as a communication interface and to

convert welding power for the device 14 to use.
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[0034] FIG. 5 is a schematic diagram 86 illustrating one way to connect multiple
devices 14 a daisy chain. One weld cable 76 is coupled between the welding power
supply 12 and the first device 14 and another weld cable 76 is coupled between the
first device 14 and the second device 14. In such a configuration, the first device 14
may be a flow through device that allows welding power and/or data to flow through
the first device 14 to the second device 14. For example, the first device 14 may be
the remote interface 28 and the second device 14 may be the advanced process feeder
36. In some embodiments, the first device 14 may act as a converting device for

converting power for the second device 14.

[0035] FIG. 6 is a schematic diagram 88 illustrating another way that multiple
devices 14 may be coupled to the welding power supply 12 via a welding power bus.
As illustrated, a junction box 90 may be used to connect two or more devices 14. One
weld cable 76 connects the welding power supply 12 to the junction box 90, while
multiple cables 76 connect the devices 14 to the junction box 90. As may be
appreciated, when multiple devices 14 are using the same welding power, the power
requirements of the devices 14 may make it so that not all devices 14 may be used at
the same time. For example, one device may operate using 70 VDC, while another
device may operate using 40VDC. Therefore, these two devices may be incompatible
for operating at the same time. Furthermore, devices that operate using the same
parameters may be capable of operating at the same time, but the capacity of the
welding power supply 12 may be limited to not allow all connected devices to operate

concurrently.

[0036] As such, the devices 14 may communicate with the welding power supply
12 and/or each other to request the correct settings for the devices 14 and the power
supply 12 may establish a priority scheme for powering the devices 14. For example,
in certain embodiments, the welding power supply 12 and the devices 14 may
communicate using WCC. Such communication may enable all connected devices 14
to communicate with the welding power supply 12 so that the welding power supply
12 knows what devices 14 are connected and what operating parameters the devices

14 utilize.
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[0037] The welding power supply 12 may communicate with the devices 14 when
they are first connected to the weld cable 76. TFurther, the welding power supply 12
may record the time when the devices 14 are connected. The welding power supply
12 may then use the time that the devices 14 were connected to the welding system to
determine which of the devices 14 has the highest priority. For example, the devices
14 that are attached first might have the highest priority. In other embodiments, the
devices 14 that are attached last might have the highest priority. Further, in certain
embodiments, certain types of devices 14 might have a higher priority than other
types of devices 14. TFor example, the auxiliary power device 64 may have the highest

priority, and the degaussing device 56 may have the lowest priority.

[0038] For devices that operate using the same parameters, the welding power
supply 12 may determine the greatest number of devices 14 that may operate at the
same time and provide power to these devices and inhibit power to any other devices.
It should be noted that the devices 14 that operate in a multi-device configuration may
be configured to receive a command from the welding power supply 12 to turn on or
off power to the devices 14. 'Thus, the welding power supply 12 can control which
devices 14 may be operated. In certain configurations, the devices 14 may
communicate with each other to determine priority devices 14 and/or turn on and off

devices 14.

[0039] FIG. 7 is a schematic diagram a welding system 92 using the remote
interface 28 and/or the advanced process feeder 36. In certain embodiments, the
welding power supply 12 receives primary power from an alternating current power
source 94 (e.g., the AC power grid, an engine/generator set, or a combination thereof),
conditions the input power, and provides an output power to one or more welding
devices in accordance with demands of the system 92. The welding power source 12
includes a first rectifier 96, power conversion circuitry 98, and a second rectifier 100.
The first rectifier 96 converts the alternating current (AC) from the power source 94
to a direct current (DC) and provides the DC to the power conversion circuitry 98.
The power conversion circuitry 98 converts the DC power to voltages that may be
used by other components of the welding power supply 12. Furthermore, the power

conversion circuitry 98 converts the DC back to AC to allow additional control of the

10
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output to other welding devices. Thereafter, the second rectifier 100 converts the AC

back to DC.

[0040] The power conversion circuitry 98 may include circuit elements such as
transformers, switches, boost converters, inverters, and so forth, capable of converting
power as dictated by the demands of the system 92. Such circuits are generally
known in the art. In some embodiments, the power conversion circuitry 98 may be
configured to convert the primary power to both weld and auxiliary power outputs.
However, in other embodiments, the power conversion circuitry 98 may be adapted to

convert primary power only to a weld power output.

[0041] The welding power supply 12 includes control circuitry 102 and a user
interface 104. The control circuitry 102 controls the operations of the welding power
supply 12 and may receive input from the user interface 104 through which a user
may choose a process, manually select which devices 14 are connected to the weld
cable so the control circuitry 102 can establish an identity of connected devices 14,
and input desired parameters (e.g., voltages, currents, particular pulsed or non-pulsed
welding regimes, and so forth). In addition, the control circuitry 102 may adapt the
output welding power to be used by a particular device or devices 14 connected to the
welding power supply 12, such as based on the particular requirements of the device
or devices connected. In certain configurations, the control circuitry 102 may
automatically detect and identify devices 14 that are connected to the weld cable
based on communication received from the devices 14. The control circuitry 102 may
be configured to receive and process a plurality of inputs regarding the performance
and demands of the system 92. Furthermore, the control circuitry 102 controls
parameters input by the user as well as any other parameters, such as the priority
scheme for powering devices 14 connected to the weld cable (e.g., using adapted
power). The control circuitry 102 may include volatile or non-volatile memory, such
as ROM, RAM, magnetic storage memory, optical storage memory, or a combination
thereof. In addition, a variety of control parameters may be stored in the memory
along with code configured to provide a specific output (e.g., initiate wire feed, enable

gas flow, etc.) during operation.
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[0042] The control circuitry 102 controls polarity reversing circuitry 106 that is
used to reverse the output polarity when needed, such as based on data received from
a particular device 14 connected to the welding power supply 12. Further, data is
communicated between the control circuitry 102 and a WCC module 108 (i.e.,
communication module). The WCC module 108 controls data communications
between the welding power supply 12 and other devices configured with a WCC
module. Power and data are output from the welding power supply 12 to welding
power terminals 110 and 112. Generally, terminal 110 is considered positive (+),
while terminal 112 is considered negative (-). However, the polarity reversing
circuitry 106 may reverse the terminal polarity so that terminal 110 is considered
negative (-), while terminal 112 is considered positive (+). As previously discussed,
any welding or non-welding device 14 that is properly adapted may be coupled to the

terminals 110 and 112 via a weld cable.

[0043] The remote interface 28 has an input terminal 114 that generally receives
positive (+) input, but may receive a negative (-) input. The remote interface 28 is
one of the devices 14 that may operate using power and, in certain configurations,
data, from the weld cable. The remote interface 28 is configured to receive and
control the welding power for TIG or stick welding. The remote interface 28 has a
WCC module 116 so the remote interface 28 can communicate with other devices 14
and the welding power supply 12 using WCC. The WCC module 116 also conditions

data for communication with control circuitry 118.

[0044] The control circuitry 118 functions similar to control circuitry 102, but
controls the functionality of the remote interface 28. The control circuitry 118 may
receive input from a user interface 120 through which a user may input desired
parameters (e.g., manually enable weld cable power to the remote interface 28,
manually select input voltages and currents, and so forth). TFurthermore, the user
interface 120 may include a display to show information to an operator. Power and
data are output from the remote interface 28 to output terminals 122 and 124.
Generally, terminal 122 is considered positive (+), while terminal 124 is considered

negative (-). However, in embodiments where the input terminal 114 receives a
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negative (-) input, the terminal polarity is reversed so that terminal 122 is considered

negative (-), while terminal 124 is considered positive (+).

[0045] The advanced process feeder 36 has an input terminal 126 that receives a
positive (+) input. The advanced process feeder 36 is another one of the devices 14
that operates using power and, in certain configurations, data, from the weld cable.
The advanced process feeder 36 is configured to receive and control the welding
power for MIG welding. The advanced process feeder 36 also includes the
functionality of a wire feeder and provides welding wire to a welding operation.
Further, the advanced process feeder 36 has a WCC module 128 so the advanced
process feeder 36 can communicate with other devices 14 and the welding power
supply 12 using WCC. In addition, the WCC module 128 conditions data for

communication with the control circuitry 130.

[0046] The control circuitry 130 functions similar to control circuitry 102 and 118,
but controls the functionality of the advanced process feeder 36. The control circuitry
130 may receive input from a user interface 132 through which a user may input
desired parameters (e.g., manually enable weld cable power to the advanced process
feeder 36, manually select input voltages and currents, and so forth). Furthermore,
the user interface 132 may include a display to show information to an operator. The
control circuitry 130 also controls a wire drive 134. The wire drive 134 is used to
rotate rollers 136 to provide welding wire from a spool 138 for a MIG welding

operation.

[0047] The advanced process feeder 36 includes a boost converter 140 and a buck
converter 142 to provide power for certain welding operations, such as for RMD™
and pulse welding processes. The boost converter 140 receives DC voltage from the
input 126 and steps-up, or increases, the DC voltage to provide power to the buck
converter 142. The buck converter 142 receives the stepped-up DC voltage and steps-
down, or decreases, the DC voltage to control the flow of weld current. Welding
power is output from the buck converter 142 and flows to output terminals 144 and
146. 'The output terminal 144 is considered positive (+), while the output terminal

146 is considered negative (-). Welding operations are performed using a welding
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torch 148 with an input 150. The input 150 is generally uses a positive (+) input, but
in certain configurations may utilize a negative (-) input. A clamp 152 from a work
cable is coupled to a workpiece 154. An input 156 to the clamp is generally a

negative (-) input, but in certain configurations may be a positive (+) input.

[0048] As illustrated in FIG. 7, the inputs 114, 126, 150, and 156 are not shown
connected to an output. Further, the outputs 110, 112, 122, 124, 144, and 146 are not
shown connected to an input. This is to demonstrate how the devices 14 (e.g., remote
interface 28, advanced process feeder 36) may be interchanged or configured in the
system 92. For example, in certain configurations the output 110 of the welding
power supply 12 may be coupled to the input 114 of the remote interface 28, such as
for stick or TIG welding. Further, the output 122 of the remote interface 28 may be
coupled to the input 150 of the torch 148. The output 112 of the welding power
supply 12 and the output 124 of the remote interface 28 may both be connected to the
input 156 to be coupled to the workpiece 154 and therefore complete a welding
circuit. As may be appreciated, in such a configuration the WCC module 116 of the
remote interface 28 communicates with the WCC module 108 of the welding power
supply 12 so that the welding power supply 12 can identify the settings of the remote

interface 28 and provide appropriate power to the remote interface 28.

[0049] In certain embodiments, the welding polarity just described may be
reversed by the polarity reversing circuitry 106 so that current flows in the opposite
direction. In another embodiment, the welding polarity may be reversed by physically
reversing the connections used for welding. Tor example, the output 112 of the
welding power supply 12 may be coupled to the input 114 of the remote interface 28
and the output 122 may be coupled to the input 150 of the torch 148. In addition, the
output 110 of the welding power supply 12 and the output 124 of the remote interface
28 may both be coupled to the input 156 that connects to the workpiece 154. In such

a configuration, the welding polarity is reversed manually.

[0050] The advanced process feeder 36 may be used by coupling the output 110 of
the welding power supply 12 to the input 126 of the advanced process feeder 36.
Further, the output 144 of the advanced process feeder 36 is coupled to the input 150
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of the torch 148. The output 112 of the welding power supply 12 and the output 146
of the advanced process feeder 36 are both coupled to the input 156 that is coupled to
the workpiece 154. In this configuration, the WCC module 128 of the advanced
process feeder 36 communicates with the WCC module 108 of the welding power
supply 12 so that the welding power supply 12 can identify the settings of the
advanced process feeder 36 and provide appropriate power to the advanced process
feeder 36. As may be appreciated, the torch 148 may be any type of torch that is
appropriate for the device it is coupled to. For example, while welding with the
remote interface 28, the torch 148 may be a TIG torch or stick electrode holder and
while welding with the advanced process feeder 36 the torch 148 may be a MIG torch.

[0051] In certain embodiments, the remote interface 28 and the advanced process
feeder 36 may be coupled together so that the remote interface 28 acts as a flow
through device. In such a configuration, the input 114 of the remote interface 28 is
coupled to the output 110 of the welding power supply 12. The input 126 of the
advanced process feeder 36 is coupled to the output 122 of the remote interface 28
and the input 150 to the torch 148 is coupled to the output 144 of the advanced
process feeder 36. Further, the output 112 of the welding power supply 12, the output
124 of the remote interface 28, and the output 146 of the advanced process feeder 36
are all coupled to the input 156 that connects to the workpiece 154. The WCC
modules 108, 116, and 128 communicate together to coordinate settings for the
welding operation. As may be appreciated, any of the devices 14 illustrated in FIG. 1
may be coupled to the welding power supply 12 to receive power and communication.
The devices 14 may be coupled in a similar manner to the manner described for
coupling the remote interface 28 and the advanced process feeder 36 to the welding
power supply 12. Therefore, power may be supplied directly from the welding power

supply 12 to the devices 14 via the weld cable.

[0052] FIG. 8 is a diagrammatical view a welding system 168 using the remote
interface 28. An operator 170 is illustrated using the torch 30 to perform a welding
operation. A welding power supply 172 provides welding power over a weld cable
174. A work cable 176 couples the welding power supply 172 to a workpiece. The

weld cable 174 is coupled to the remote interface 28 and the torch 30 is coupled to the
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remote interface 28 using a torch cable 178. Further, the remote interface 28 is
coupled to the workpiece using a cable 180. As illustrated, the remote interface 28 is
located close to the welding operation and allows the operator 170 to adjust or

monitor settings without returning to the welding power supply 172.

[0053] FIG. 9 is a diagrammatical view of one embodiment of the remote interface
28 of FIG. 8. The remote interface 28 includes a user interface that allows the
operator 170 to make selections and view data. The user interface includes a display
184 for displaying values, such as settings or measurements. The user interface also
includes buttons and/or indicators 186, 188, 190, 192, and 194. For example, the
operator 170 may use the button 186 to increase a welding current or the button 188 to
decrease a welding current. The button 190 may be used to alternate between stick
and TIG welding. In addition, the button 190 may reverse the polarity of the power
from the welding power supply 12. Further, the button 192 may be used to indicate
the type of electrode being used for the welding operation. The indicator 194 may
illuminate when the torch 30 is in use. As may be appreciated, the user interface of
the remote interface 28 may include displays, buttons, and indicators that vary from

those illustrated.

[0054] FIG. 10 is a diagrammatical view of a welding system 200 using an
advanced process feeder 36. The operator 170 is illustrated using the torch 38 to
perform a welding operation. The welding power supply 172 provides welding power
over the weld cable 174 and a work cable 176 couples the welding power supply 172
to a workpiece. The weld cable 174 is coupled to the advanced process feeder 36. In
another embodiment, the work cable 176 and the weld cable 174 may both directly
connect to the advanced process feeder 36. Further, the torch 38 is coupled to the
advanced process feeder 36 using a torch cable 202. The advanced process feeder 36
is coupled to the workpiece using the cable 180. As illustrated, the advanced process
feeder 36 is located close to the welding operation and allows the operator 170 to

adjust or monitor settings without returning to the welding power supply 172.

[0055] FIG. 11 is a diagrammatical view of one embodiment of the advanced

process feeder 36 of FIG. 10. The advanced process feeder 36 includes a user
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interface that allows the operator 170 to make selections and view data. The user
interface includes a display 204 for displaying values, such as settings or
measurements. The user interface also includes knobs, buttons, and/or indicators 206
and 208. Tor example, the operator 170 may use the knobs 206 to adjust settings.
The buttons and indicators 206 may also be used to adjust setting and may illuminate
when selected. As may be appreciated, the user interface of the advanced process
feeder 36 may include displays, knobs, buttons, and indicators that vary from those

illustrated.

[0056] FIG. 12 is a flow chart of a process 220 for manually selecting a device 14
connected to the welding power supply 12. At step 222, the welding device is
disconnected from the weld cable. After the welding device is removed, a non-
welding device 14 is connected to the weld cable, per step 224. As previously
described, the non-welding device 14 may be a lighting system, an induction heater, a
resistance heater, a battery charger, a rod oven, a degaussing device, an auxiliary
power device, etc. Next, at step 226, an operator manually selects that a non-welding
device is being used and the operator may select the settings for the device. In certain
embodiments, the operator may make these selections and/or settings on the device
14, while in other embodiments, the operator may make these selections and/or
settings at the welding power supply 12. Then, at step 228, the operator uses the non-
welding device 14. When the operator is done using the device 14, the operator
disconnects the non-welding device 14 from the weld cable, per step 230. At step
232, the operator connects the welding device to the weld cable. Then, at step 234,
the operator manually selects the welding device settings. Again, the operator may
make the welding device settings on the welding device, or on the welding power
supply 12. The operator may then continue a welding operation. As may be
appreciated, the order of the steps may vary from the order in which they are
described. For example, the operator may select the non-welding device settings as
described in step 226 prior to connecting the non-welding device to the weld cable, as

described in step 224.

[0057] FIG. 13 is a flow chart of a process 240 for automatically selecting a device

14 connected to the welding power supply 12. At step 242, the welding device is
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disconnected from the weld cable. After the welding device is removed, a non-
welding device 14 is connccted to the weld cable, per step 244. When the non-
welding device 14 is connected, the welding power supply 12 communicates with the
non-welding device 14, such as to determine the type of device connected and the
settings for the device. The welding power supply 12 adapts the weld power flowing
through the weld cable to the appropriate settings for the non-welding device 14.
‘Ihen, al step 246, the operator uses the non-welding device 14. When the operator is
done using the device 14, the operator disconnects the non-welding device 14 from
the weld cable, per step 248. At step 250, the operator connects the welding device to
the weld cable. When the welding device is connected, the welding power supply 12
communicates with the welding device, such as to determine the type of welding
device connected and the settings for the device. The welding power supply 12
adapts the weld power flowing through the weld cable to the appropriate settings for
the welding device. It should be noted that the welding devices and the non-welding
devices 14 may operate at various voltages, currents, etc. As such, the welding power
supply 12 may provide a standard voltage o every device 14 when the device is
initially connected to the welding power supply 12 until the welding power supply 12

determines that it is appropriate (o provide a different vollage to the device,

{0058] While only certain features of the invention have been illustrated and
described herein, many modifications and changes will occur 0 those skilled in the

art. It is, therefore, to be understood that the a_opended claims are inrtended to cover
all such modifications and changes as fall within the scope of the appen-

ded claims.
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WHAT IS CLAIMED IS:

1. A welding power supply cc;mprising:

control circuitry configured to control the operation of the welding power supply;

power conversion circuitry configured to convert input power to output power; and

welding terminals configured to receive the output power from the power conversion circuitry and
to provide the output power via the welding terminals to a first device that does not use the output power
for a welding operation when the first device is attached to the welding terminals or to provide the output
power via the welding terminals to a second device that uses the output power for the welding operation
when the second device is separately attached to the welding terminals;

wherein the control circuitry is configured to receive data from the first or second device via the
welding terminals to identify the first or second device attached to the welding terminals and to adapt the
output power to the first or second device based at least in part on an identity of the first or second device

attached to the welding terminals.

2. The welding power supply of claim 1, wherein the welding terminals are configured to
provide the output power to a plurality of devices that do not use the output power for a welding operation
and the control circuitry is configured to receive data relating to the plurality of devices, to determine
settings for the devices based on the data received via the welding terminals, and to provide adapted output
power to the devices based on the determined settings for the devices, wherein the received data comprises
a plurality of identities, and each identity of the plurality of identities corresponds to a respective device of

the plurality of devices.

3. The welding power supply of claim 2, wherein the control circuitry is configured to provide

adapted output power to the plurality of devices based in a priority scheme.

4. The welding power supply of claim 2, wherein the plurality of devices comprise at least
two of a direct current based lighting system, an induction heater, a resistance heater, a battery charger, a

rod oven, a degaussing device, and an auxiliary power output.

5. The welding power supply of claim 2, comprising a communication module configured to
receive the data from the devices, the data being received over a weld cable and through the welding

terminals.
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6. The welding power supply of claim 1, comprising polarity reversing circuitry configured
to reverse the polarity of the output power supplied to the welding terminals based on the data received

from the first and second device.

7. The welding power supply of claim 1, further comprising a user interface coupled to the
control circuitry, wherein the control circuitry is configured to identify a non-welding device attached to

the welding terminals based on a manual selection via the user interface.

8. A welding system comprising;
a welding power supply comprising:

power conversion circuitry configured to convert input power to output power;

a set of terminals configured to provide the output power to the welding torch when the
welding torch is electrically connected to the set of terminals, and to provide an adapted output power to a
non-welding device when the non-welding device is electrically connected to the set of terminals;

a weld cable communication (WCC) module coupled to the set of terminals and configured
to control communication of data via a weld cable connecting a type of device to the set of terminals,
wherein the type of device comprises the welding torch or the non-welding device; and

control circuitry coupled to the WCC module, wherein the control circuitry is configured
to receive the data from the WCC module, to determine the type of device based on the data received from
the set of terminals and the WCC module, to adapt the output power to the adapted output power to power
the non-welding device based at least in part on an identity of the non-welding device when the non-welding
device is the type of device being used, and to provide the output power to the welding torch when the

welding torch is the type of device being used.

9. The welding system of claim 8, wherein the welding power supply is configured to
alternatively provide the output power to the welding torch or to provide the adapted output power to the
non-welding device.

10. The welding system of claim 8, wherein the welding power supply is configured to

simultaneously provide the output power to the welding torch and to provide the adapted output power to

the non-welding device.
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11. The welding system of claim 8, comprising a plurality of non-welding devices, each
welding device being configured to receive adapted output power from the set of terminals of the welding
power supply based at least in part on a respective plurality of identities of the plurality of non-welding
devices, wherein each identify of the plurality of identities corresponds to a non-welding device of the
plurality of non-welding devices, each of the non-welding devices receive adapted output power from the
welding power supply based on a priority scheme, and the priority scheme is based on the plurality of

identities.

12. The welding system of claim 11, wherein the plurality of non-welding devices comprise at
least two of a direct current based lighting system, an induction heater, a resistance heater, a battery charger,
a rod oven, a degaussing device, and an auxiliary power output.

13. The welding system of claim 12, further comprising a user interface coupled to the control

circuitry, wherein the control circuitry is configured to identify the non-welding device based on a manual

selection via the user interface.
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