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A method and apparatus for providing a welding output and an auxiliary output from a generator having a field winding, an auxiliary
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output.
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Control of Weld and Auxiliary Power Output of a Generator

Type Welding Power Supply

ABSTRACT OF THE DISCLOSURE

A method and apparatus for providing a welding
output and an auxiliary output from a generator having a
field winding, an auxiliary output winding and a welding
output winding is disclosed. One or both of a welding
output and an auxiliary output are detected, and feedback
signals indicative of the presence Or absence of one or both
of a welding output and an auxiliary output are provided. A
controller, preferably an electronic field controller
includes an auxiliary output regulator enabled or disabled
by the output detector feedback signal and a welding
regulator enabled oOr disabled by the output detector
feedback, such that one and only one of the auxiliary output
regulator and welding regulator is enabled. The auxiliary
output regulator is connected to an auxiliary output
feedback circuit, thereby providing closed loop control,
preferably with a CV output. A maximum auxiliary power
output is available in the absence of the welding output,
and less then the maximum auxiliary power output 1s

available in the presence of the welding output.
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Control of Weld and Auxiliary Power Output of a Generator

Type Welding Power Supply

FIELD OF THE INVENTION
The present invention relates generally to the art
of engine driven power supplies. More specifically, 1t

relates to controlling auxiliary and main (such as welding)

outputs using electronic control.

BACKGROUND OF THE INVENTION

Engine driven welding power supplies may be driven
either by a DC generator or an AC generator (also called an
alternator-rectifier). An AC generator generally includes,
in addition to an alternator, a reactor followed by
rectifiers to provide a DC output. AC driven welding power
supplies are, generally, constant current type machines and
the output volt-ampere characteristic of an AC driven
welding power supply typically has a very steep slope. That
is, the output current is nearly constant over a varying
range of output voltage. Some welding processes are well
suited for such an output. Other processes are not as well
suited to a CC output, and are best performed with a set of

output V—-A curves having a single open circuit output

voltage, then having a sloping characteristic down to a
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predetermined voltage level, then having a vertical
characteristic (i.e. constant current) over a range of output
voltages and then again having a sloping characteristic to
provide high output current for short circuit (i.e. tight arc)

conditions.

One prior art generator driven welding power supply
that can be used for a variety of processes is described in U.S.
Patent No. 5,734,147, entitled Method And Apparatus For
Electronically Controlling The Output Of A Generator Driven
Welding Power Supply, issued to Bunker et al, on March 31, 1558
and is owned by the owner of this invention. U.S. Patent No.
5,734,147 may be referred to for further details and discloses a
power supply having output characteristics (also known as volt-
ampere or V-A curves) that are shaped by simultaneously
monitoring the output current of the welding supply and the
generator output voltage and then contrelling the generator
field current based on the monitored information in conjunction
with control reference inputs. In addition to shaping the V-A
curves, the monitor and control circuits determine the transient
response of the welding power supply which permits the output
current to change rapidly in response to output voltage changes.
This feature provides the user with more accurate control of the
welding arc current. The monitor and control circuits also
provide a constant, stable open circuit output voltage that
provides a consistent characteristic for igniting the welding
arc. Further, the monitor and control circuits compensate and
stabilize the welding power supply during short circuit
conditions. The controller may shape the output curves to
emulate a DC generator, for example by causing the welding
output V-A curves to have multiple breakpoints and/or a

substantially preset slope over a welding range whereln the

preset slope does not vary over the output current range of the

power supply. Also, the slope of the V-A output curve below the
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welding range may be‘'different than the slope in the welding
range.

Many generator driven welding power supplies
provide a 110 VAC, 240 VAC, 480 VAC, single or three phase,
auxiliary power output. Such power sources are used for
hand tools, lights, etc. Because the devices powered by the
auxiliary power are designed to operate using line current,
it is desirable to provide a '"flat'" V-A curve, i.e., a
constant voltage, regardless of the current draw. This 1is
in direct contrast to the output desirable for many welding
application. Accordingly, it is desirable to provide a
generator driven welding power supply that provides a droop
in the welding output, but a flat auxiliary output.

U.S. Patent No. 5,734,147 taught to use a
generator that inherently provides a CV output (for a given
RPM) so the auxiliary voltage was generally CV. Then, the
welding output is controlled using electronic field control
to be CC (or whatever shape desired). Additionally, the
auxiliary voltage is controlled using a frequency to voltage
converter providing an output indicative of engine speed. A
welding regulator uses the f-v output to control an
auxiliary voltage. Assuming the auxiliary voltage 1s
proportional to the engine RPM, the proper auxiliary voltage
is obtained. While this system is better than other prior
art systems, it does not provide for closed loop control of
the auxiliary voltage. When the welding output is active, a
closed loop auxiliary voltage control may not be desirable,

as it could adversely affect the welding output control.
However, when the welding output is not active, a closed

loop auxiliary voltage control could be used, and would

likely be more accurate than prior art open loop controls.
Another problem with auxiliary output is that when
the auxiliary power demand suddenly increases, and the

engine is in idle, it could cause the engine to stall.




10

15

20

25

30

35

CA 02303738 2000-04-04

4

Accordingly, an engine driven welding power supply
with a closed loop control of auxiliary voltage, when the
welding output is inactive, is desired. Preferably, such a
control would utilize electronic field control, and would
build on the weld output control, so as to avoid unnecessary
expense and complication. Also, such a system would
preferably include an auxiliary power controller that
delayed or inhibited full power when the engine is 1dling,

so as to reduce the likelihood of a stall.

SUMMARY OF THE PRESENT INVENTION

According to one aspect of the invention a
generator driven welding power supply provides a welding
output and an auxiliary output, and includes a generator
having a field winding, an auxiliary output winding and a
welding output winding. An output detector detects one or
both of a welding output and an auxiliary output, and
provides feedback signals indicative of the presence or
absence of one or both of a welding output and an auxiliary
output. A controller includes an auxiliary output regulator
enabled or disabled by the output detector feedback signal.
The auxiliary output regulator is connected to an auxiliary
output feedback circuit, thereby providing closed loop
control. The controller also includes a welding regulator
enabled or disabled by the output detector feedback, such
that one and only one of the auxiliary output regulator and
welding requlator is enabled.

The controller is an electronic field controller
in one embodiment.

The auxiliary output regulator includes a CV
regulator and/or a power regulator responsive to the at
least one feedback signal in various embodiments.

The power regulator includes a maximum auxiliary
power output circuit such that a maximum auxiliary power

output is available in the absence of the welding output,
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and less then the maximum auxiliary power output 1s

available in the presence of the welding output, 1n another

alternative.

An idle feedback signal is connected to a delay
circuit in another alternative. The idle feedback signal
may be an RPM feedback signal.

The controller includes a current feedback and
voltage feedback in other embodiments.

Other principal features and advantages of the
invention will become apparent to those skilled in the art
upon review of the following drawings, the detailed

description and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a diagram of a welding power supply
constructed in accordance with the present invention;
Figure 2 is a flow chart of a control scheme in
accordance with the present invention;
Figure 3 is a diagram of a control circuit 1in

accordance with the present invention;

Figure 4 is a diagram of part of a control circuit
in accordance with the present invention;

Figure 5 is a diagram of part of a control circuit
in accordance with the present invention; and

Figure 6 is a diagram of part of a control circuit
in accordance with the present invention.

Before explaining at least one embodiment of the
invention in detail it is to be understood that the
invention is not limited in its application to the details
of construction and the arrangement of the components set
forth in the following description or illustrated in the
drawings. The invention is capable of other embodiments or

of being practiced or carried out in various ways. Also, it

is to be understood that the phraseology and terminology

employed herein is for the purpose of description and should
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not be regarded as limiting. Like reference numerals are

used to indicate like components.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
while the present invention will be illustrated

with reference to a particular engine/generator driven
welding power supply, a particular controller, a particular
control scheme, and particular circuitry, it should be
understood at the outset that the invention may also be
employed for power supplies other than welding, and may be
implemented using other engine/generators, power supplies,
controllers, control schemes, and circuitry.

The present invention is described with respect to
an engine driven generator welding power supply, such as
that shown in United States Patent No. 5,734,147. The
details of the electronic field controller, as it relates to
the welding output (current, voltage and/or power), will not
be described herein, but are described in detail in United
States Patent No. 5,734,147. (As used herein electronic
controller refers to a controller using digital, analog, or
a combination of digital and analog components.)

An AC generator driven power supply 600, according
to one embodiment of the present invention, is shown in
Figure 1, and includes a generator 100, an electronic
controller 104 for regulating the welding and auxiliary
outputs, an output rectifier 605, an output inductor or
filter 102A, weld feedback lines 606, 607 and 609, auxiliary
output lines 622, 623 and 624, and auxiliary feedback line

621. Power supply 600 provides current at a desired voltage
to electrode 610 and workpiece 611. Before describing the
details of the present invention, the engine driven
generator welding power supply will be described generally.
Generator 100 includes a rotor 601, a stator 603,
and an auxiliary output windings 620. The generator may be

either a three phase or a single phase generator. Rotor 601

A S S TR At D sp—rr—r—
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includes field windings that create the field from which
power is derived by stator 603. The voltage and current
derived by stator 603 is responsive to the magnitude of the
field current provided to rotor 601. The output of stator
603 is provided to rectifier 605 and output inductor 102A
which provides the welding output of power supply 600. The
field current magnitude is responsive to electronic field
current controller 104. Thus, electronic field current
controller 104 indirectly controls the output of power
supply 600.

Feedback from the welding output is provided on
lines 606, 607 and 609. Voltage feedback is obtained from
the output of rectifier 605, and is fed back to electronic
field current controller 104 via lines 606 and 607. Current
feedback is obtained by a current sense device and is fed
back to electronic field current controller 104 via line
609. Electronic field current controller 104 uses the
current and voltage feedback to control the field current in
such a manner as to provide a desired output current and
voltage. By using an appropriate control scheme (such as
described in United States patent No. 5,734,146) the AC
generator driven power supply 600 may provide an output that
closely approximates the output of a DC generator driven
power supply. Such an output includes a slope 1n the output
V—-A curve, and possibly multiple breakpoints.

Generator 100 and an output filter 102A provide
output power to a load. Generator 100 may be a three phase
AC generator, a single phase AC generator, or, 1in
alternative embodiments, a DC generator. Output filter T02A
is an inductor, but includes other filtering components,
such as capacitors and resistors, appropriately selected for
the desired application, as is well known 1in the art.

Electronic field controller 104 includes a
frequency to voltage converter, a welding voltage regulator,

a welding current regulator, a curve shaping circuit, a set
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point adjust, a welding decoupling circuit and a pulse width
modulator (PWM) circuit (individually and collectively a welding
regulator). The welding voltage regulator receives inputs
indicative of welding current and voltage. (Welding current,
welding output, welding power and welding voltage refer to the
main output of the power supply, which is used for welding in
the preferred embodiment. However, in other embodiments the
main output of the power supply is used for other purposes, such
as plasma cutting, or other high power loads.) Using these
inputs, the welding voltage regulator controls the field current
and sets the open circuit output voltage of the power supply to
a preselected value.

Generally, according to the present invention
auxiliary output windings 620 are used to provide an auxiliary
power output (current, voltage and/or power). The auxiliary
output is often used to power tools, lights, etc., that are
powered by 110 VAC. Thus, the auxiliary output is 110 VAC in
the preferred embodiment, but may be 240 VAC, better or 480 VAC
in alternative embodiments. The output may be single phase or
three phase. The feedback line 621 provides feedback indicating
whether or not auxiliary output is being used and the auxiliary
voltage (and current in some embodiments) being drawn by the
auxiliary load. Generally, electronic field controller 104
controls the field current such that, in the event that no
welding power is being used, the auxiliary output is a constant
voltage output.

The signals used to determine if the welding and/
or auxiliary output is being used may be derived from
line 609 and line 621, or may be derived from
a switch on the control panel, indicating whether or
not the user selectS'weldihg and/or auxiliary output. According
to one embodiment, the frequency of the auxiliary output 1is

dependent upon the presence or absence of a welding output.



10

15

20

25

30

35

CA 02303738 2000-04-04

_g_

when a welding output is being provided, the generator runs
at a higher rpm, and the auxiliary output will be at
approximately 100 Hz. However, when an auxiliary output 1s
being provided, the generator runs at an idle rpm, and the
auxiliary output will be at approximately 60 Hz.

A flow chart showing one control scheme which
implements the present invention 1is shown in Figure 2 and
begins at step 201. At decision 203 it is determined
whether or not the user is using welding power. The
determination of whether or not welding power is being used
may be performed by monitoring the welding output, or by
monitoring settings to the control panel, or any other

manner.

If welding power is being used, then regulation 1is
done of the welding output at action 207. Regulating the
welding power may be performed using any control scheme, and
in the preferred embodiment, is done using the prior art
control of United States Patent 5,734,147.

I1f welding power is not being used, then at
decision 205 it is determined whether not auxiliary power 1S
being used. Again, this determination may be made by
monitoring the auxiliary output, or by monitoring switches
or settings on the control panel.

If auxiliary power is not being used, then the
controller regulates the welding output, at action 207.
However, if auxiliary power is being used, then the
controller regulates the auxiliary output at action 209
(such as a CV regulator that controls the field current to
provide a CV output). In various embodiments decision 205
may be omitted.

The maximum auxiliary power is then set at action
2711. This ensures that the power provided will be within
the capability of the engine, and that excessive power
output will not cause the engine to stall. In various

embodiments, this is also used to insure that the engine may
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operate at the desired rpm, yet not stall when the maximum

auxiliary load is being drawn. FOT example, 1n one
embodiment the engine provides a 60 Hz output at idle, and a
100 Hz output at full run. These frequencies are based
upon, and are dev1isors of, the engine rpm. Thus, less
auxiliary power will be available when operating at 60 Hz,
than when operating at 100 Hz. Accordingly, the maximum
auxiliary power must be less at 60 Hz than at 100 Hz. 1In
various embodiments action 211 is not performed.

At decision 213 it is determined if the engine 1s
idling. If the engine is not idling the control scheme
returns to the beginning. If the engine 1is idling, then at
action 215 a delay is implemented before the maximum
auxiliary output is provided. This delay is approximately 1
second in the preferred embodiment, and helps to prevent
stalling of the engine when full power 1is needed by the
load, but the engine is idling and would be unable to
provide full power without stalling. The determination of
whether not the engine is idling may be done by monitoring
the rpm of the engine, Dby monitoring control settings on the
front panel, or by monitoring the command signal to the
solenoid which controls the engine throttle. The step may
be omitted in various embodiments.

Figure 3 is a diagram of a circuit that implements
the preferred embodiment an output detector in controller
104 that includes the logic for choosing between regulating
the welding output, and regulating the auxiliary output
(preferably to provide a CV output). The circuitry 1in
Figure 3 may be implemented using other circuitry, digital
circuitry such as a microprocessor, OrI combination thereof.

The welding current feedback signal (IFDBK) 1is
provided through a resistor R48 (1K ohm) to an op amp A3A, a

resistor R47 (243K ohms), a diode D10, and an RC network
comprised of resistors R62 (392K ohms), R60 (130K ohms), and

capacitor C31 (1pF). These components scale the welding
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current feedback signal (IFDBK) such that output of op amp
A3A through the RC network will be logic high when welding
is being performed, and logic low when no welding 1s being

performed.

The scaled IFDBK is provided to both inputs of a
NAND gate U4-A. Thus, if welding current is present, the
input to NAND gate U4A is high, and 1its output is low.
Conversely, if welding current is not present, the input to
NAND gate U4A is low, and its output 1is high.

The output of NAND gate U4-A is provided to one
input of a NAND gate U4-B. The output of NAND gate U4-B 1is
provided to the control (enable) input of switch UOGA. If
welding current is present, the input to NAND gate U4B 1is
low, and its output is high, thus closing switch U5A. (If
welding current is not present, the input to NAND gate U4B
is high, and its output depends upon the second input. )
Switch USA, when closed, connects the welding voltage
feedback signal (VFDBK) to the portion of the controller
that regulates voltage.

The second input to NAND gate U4-B is derived from
the auxiliary current feedback signal (IAUXFB). IAUXFB 1is
provided through a scaling circuit (similar to the circuit
for IFDBK) comprised of a resistor R88 (1K ohm), an op amp
ASA, a resistor R86 (2K ohms), a resistor R84 (1K ohms), a
resistor R85 (15K ohms), a diode D18, and an RC network
comprised of resistors R73 (200K ohms), R72 (1K ohms), and

capacitor C35 (1uF). These components scale the auxiliary
current feedback signal (IAUXFB) such that output of op amp
A5A through the RC network will be logic high when auxiliary
current is being drawn, and logic low when no auxiliary

current is being drawn.

If no auxiliary current is present, the input to
NAND gate U4B is low, and its output is high, thus closing
switch US5A. This connects the welding voltage feedback
signal (VFDBK) to the portion of the controller that
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regulates voltage. If auxiliary current is present, the
second input to NAND gate U4B is high, and 1its output
depends upon the welding current input.

The output of NAND gate U4-B 1is also provided to
NAND gate U4-C, which acts as a NOT gate. Thus, the output
of NAND gate U4-C is high when the output of NAND gate U4-B
is low, and the output of NAND gate U4-C 1is low when the
output of NAND gate U4-B is high. The output of NAND gate
U4—-C is provided to the control (enable) input of switch
USB. Switch USB, when closed, connects the auxiliary
voltage feedback signal (VAUXFB) to the portion of the
controller that regulates voltage, thus forming an auxiliary
feedback circuit.

Thus, at all times one, and only one, of the
welding and auxiliary voltage feedback signals is provided
to the regulator. When welding current is present the
welding voltage feedback signal is provided to the regulator
(and the auxiliary voltage feedback signal 1is not). When
welding current is not present and auxiliary current 1is
present the auxiliary voltage feedback signal is provided to
the regulator (and the welding voltage feedback signal 1is
not). When neither welding current nor auxiliary current 1is
present the welding voltage feedback signal is provided to
the regulator (and the auxiliary voltage feedback signal is
not).

Switches US5A AND U5B are a welding enable input
and an auxiliary enable input. 1In alternatives they may be
part of a single switch (and the portion of the single
switch turning the auxiliary regulator on and off is the
auxiliary enable input and the portion of the single switch
turning the welding regulator on and off is the welding
enable input). Similarly, a single feedback/logic circuit
is shown, but separate circuits for the auxiliary and

welding enable inputs could be provided, and collectively

comprise a feedback circuit. The logic circuitry preceding
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the switches may be considered part of the feedback circuilt,
or part of the enable circuitry.

The particular control shown 1s the preferred
embodiment, and other controls may Dbe used. For example,
when neither weld nor auxiliary current 1s present, the
control could default to auxiliary. Also, auxiliary could
be chosen when both are present. Other alternatives provide
for different input signals, such as signals derived from
panel settings, to select between auxiliary and welding
regulation.

Figure 4 is a diagram of a circuit that implements
the preferred embodiment for the portion of controller 104
that receives auxiliary voltage feedback and creates the
signal VAUXFB provided to switch U5S5B (Figure 3). The
auxiliary voltage is fed to a difference Op amp A5B, having
scaling resistors R92 (243K ohms), R89 (243K ohms), R90 (8K
ohms), R87 (8K ohms). The output of op amp A5B (indicative
of the voltage across the auxiliary outputs), is provided to
inverting op amp A5C having resistors R9] (200K ohms) and
resistors R93 (200K ohms). The inverted signal is provided
through a diode D25 and an RC network comprised of resistor
R49 (10K ohms) and capacitor C34 (0.01uF) to a buffering op
amp A3B. The output of op amp A3B (VAUXFB) is provided to
switch U5B (Figure 3), and is used by the controller to
regqulate the auxiliary voltage to provide a CV output. In
the preferred embodiment the regulation is a field current
control, such as that taught by U.S. Patent No. 5,734,147.

Figure 5 is a diagram of a circuit that implements
the preferred embodiment for the portion of the controller
that sets the maximum auxiliary output. Input B (from
Figure 3, and indicates the presence oOr absence of welding
output) is used to control switches U8 and U9. One of
switches U8 and U9 will be on, depending on the state of
input B, and this will select either a 10V signal setting

the maximum auxiliary, or use the control reference (derived
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power output.
Figure 6 is a diagram of a circuit that implements

the preferred embodiment for the portion of the controller
that creates the delay before going to maximum auxiliary
power output, to prevent engine stalling. Input A is the
control signal for the solenoid that controls the throttle
to select either idle or run for the engine, and thus
indicative of whether the engine is idling or running.
Alternatively it may be from an rpm circuit or a setting on
the control panel. Input A 1s provided through a diode D11
and an RC network comprised of resistor R35 (1K ohm),
capacitor C20 (1uF), resistor R37 (1.5M ohms) and resistor
R36 (1K ohm). The output of the RC network is provided to a
switch in the regulator that controls the field current.
when the switch is open field current 1is inhibited to
prevent the engine from stalling at low rpm. The RC network
has a time constant that sets the delay (approximately 1
second in the preferred embodiment) in closing the switch.
The circuitry described in reference to Figures 3-
6, and the control circuitry described in U.S. Patent No.
5,734,147 used to regulate power, voltage, current, etc.
are, collectively and individually, an auxiliary output
regulator, because they are used to control the auxiliary
output. Thus, where possible, circuitry forming part of the
welding regulator may be used as part of the auxiliary
output regulator. This helps reduce complexity and cost.
Numerous modifications may be made to the present
invention which still fall within the intended scope hereof.
Thus, it should be apparent that there has been provided 1in
sccordance with the present invention a method and apparatus
for controlling welding or other main and auxiliary power
that fully satisfies the objectives and advantages set forth

above. Although the invention has been described 1n
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conjunction with specific embodiments thereof, it 1s evident

that many alternatives, modifications and variations will be

apparent to those skilled 1in the art. Accordingly, 1t 1is

intended to embrace all such alternatives, modifications and

variations that fall within the spirit and broad scope of

the appended claims.
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CLAIMS

The embodiments of the i1nvention in which an

exclusive property or privilege 1s claimed are defined as

follows:

1. A generator driven welding power supply for
providing a welding output and an auxiliary output
comprising:

a generator, including a field winding, an
auxiliary output winding and a welding output winding;

an output detector, disposed to detect at least
one of a welding output and an auxiliary output, and
capable of providing at least one feedback signal
indicative of the presence or absence of at least one
of the welding output and the auxiliary output;

an auxiliary output feedback circuit; and

a controller including an auxiliary output
regulator with an auxiliary enable input responsive to
the output detector feedback signal, and a feedback
input connected to the auxiliary output feedback
circuit, and further including a welding regulator with
a power enable input responsive to the output detector
feedback, whereby one of the auxiliary output regulator
and welding regqulator is enabled.

2. The apparatus of claim 1, wherein the
controller is an electronic field controller connected to
the field winding, and wherein the output detector is

disposed to detect both of the welding output and the
auxiliary output, and is capable of providing feedback

signals indicative of the presence or absence of both of the

welding output and the auxiliary output.

3. The apparatus of claim 1, wherein the

auxiliary output regulator includes a CV regulator, and the
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auxiliary feedback circuit includes a voltage feedback circuit.

4, The apparatus of claim 1, wherein the auxiliary
output regulator includes a power regulator responsive to the at

least one feedback signal.

5. The apparatus of claim 4, wherein the power
regulator includes a maximum auxiliary power output circuit
responsive to the at least one feedback signal, whereby a
maximum auxiliary power output is available when the output
detector indicates the absence of the welding output and less
than the maximum auxiliary power output is available when the

output detector indicates the presence of the welding output.

6. The apparatus of claim 3, including an 1idle
feedback circuit and wherein the power regulator includes a

delay circuit responsive to the idle feedback circuit.

7 . The apparatus of claim 6 wherein the idle

feedback circuit includes an RPM feedback circuit.

8. The apparatus of claim 1, wherein the controller

has a current feedback input and a voltage feedback 1input.

S. A generator driven welding power supply for
providing a welding output and an auxiliary output comprising:

a generator, including a field winding, an auxiliary
output winding and a welding output winding;

an output detector, disposed to detect a welding

output and an auxiliary output and capable of
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providing feedback indicative of the presence or
absence of the welding output and the auxiliary output;

an auxiliary voltage feedback circuit; and

an electronic field controller connected to the
field winding, wherein the electronic field controller
includes an auxiliary output regulator with a CV
regulator circuit connected to the auxiliary voltage
feedback circuit, and an auxiliary enable input
responsive to the output detector feedback signal, and
further including a welding requlator with a power
enable input responsive to the output detector

feedback, whereby one of the auxiliary output regulator
and welding requlator 1s enabled.

10. The apparatus of claim 9, wherein the
auxiliary output regulator includes a power regulator
responsive to the at least one feedback signal such that a
maximum auxiliary power output is available when the output
detector indicates the absence of the welding output, and
less then the maximum auxiliary power output is available
when the output detector indicates the presence of the

welding output.

11. The apparatus of claim 10, including an idle
feedback circuit and wherein the power regulator includes a

delay circuit responsive to the idle feedback circuit.

12. The apparatus of claim 11, wherein the idle

feedback circuit includes an RPM feedback circuit.

13. A generator driven welding power supply for
providing a welding output and an auxiliary output
comprising:

a generator, including a field winding, an

auxiliary output winding and a welding output winding;
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an output detector means for detecting at least one of
a welding output and an auxiliary output and for providing at
least one feedback signal indicative of the presence or absence

of at least one of the welding output and the auxiliary output;
and

auxiliary output feedback means for providing feedback
indicative of the auxiliary output;

controller means.for eleétronically controlling the
welding and auxiliary outputs, the controller means being
connected to the output detector feedback signal, the controller
means including an auxiliary regulator means for regulating the
auxiliary output in response to the feedback indicative of the
auxiliary output by controlling a field current in the absence
of welding output and in the presence of auxiliary output and
the controller means including a welding regulator means for

regulating the welding output by controlling the field current

in the presence of welding output.

14. The apparatus of claim 13, wherein the output
detector means includes means for detecting both of the welding
output and the auxiliary output and of providing feedback
signals indicative of the presence or absence of both of the

welding output and the auxiliary output.

15. The apparatus of claim 13, wherein the auxiliary

regulator means includes means for regulating to a constant
voltage.

16. The apparatus of claim 15, wherein the auxiliary

regulator means includes means for regulating auxiliary power 1in
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response to the at least one feedback signal.

17. The apparatus of claim 16, wherein the power
regulator means includes means for regulating to a maximum
auxiliary power output in the absence of the welding output and

less than the maximum auxiliary power output in the presence of

the welding output.

18. The apparatus of claim 16, including a delay
means for delaying the providing of maximum auxiliary power 1in

response to an idle feedback signal.

19. The apparatus of claim 18, wherein the delay
means includes means for delaying the providing of maximum

auxliliary power in response to RPM feedback.

20. The apparatus of claim 13, wherein the electronic
field controller means includes means for receiving a current

feedback and a voltage feedback.

21. A method of a welding output and an auxiliary
output comprising:

generating electric power using a generator including
a field winding, an auxiliary output winding and a welding
output winding:;

detecting at least one of a welding output and an
auxiliary output and providing at least one feedback signal
indicative of the presence or absence of at least one of the
welding output and the auxiliary output;

regulating the auxiliary output 1n response to the
auxiliary output by controlling field current in the absence of

welding output and in the presence of auxiliary output; and
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regulating the welding output by controlling the

field current in the presence of welding output.

22. The method of claim 21, wherein detecting
includes detecting both of the welding output and the
auxiliary output, and providing feedback signals indicative

of the presence or absence of both of the welding output and
the auxiliary output.

23. The method of claim 21, wherein regulating

the auxiliary output includes requlating to a constant
voltage.

24. The method of claim 21, wherein auxiliary

output power is requlated in response to the at least one
feedback signal.

25. The method of claim 24, wherein the auxiliary
power output is regulated to a maximum in the absence of the
welding output, and less then the maximum in the presence of

the welding output.

26. The method of claim 25, including delaying

the providing of maximum auxiliary power in response to the
engine idling.

27. The method of claim 26, including receiving a
current feedback and a voltage feedback.

28. The method of claim 25, including delaying

the providing of maximum auxiliary power in response to the
RPM of the engine.
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