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HIGH CURRENT AC WELDER 

INCORPORATION BY REFERENCE 

[0001] The following related applications, the disclosures 
of each being totally incorporated herein by reference, are 
mentioned: 

[0002] US. patent application Ser. No. 10/919,815, ?led 
Aug. 17, 2004, entitled “HYBRID POWERED WELDER,” 
by William T. Matthews, et al.; and 

[0003] US. patent application Ser. No. 10/815,536, ?led 
Apr. 1, 2004, entitled “EXTENSION LIFT TRUCK MODI 
FICATION,” by John M. Stropki, Jr., et al. 

FIELD OF THE INVENTION 

[0004] The present invention relates generally to the art of 
Welding. It ?nds particular application in conjunction With 
high current Welding poWer supplies receiving an AC input, 
and it Will be described With particular reference thereto. 
HoWever, it is to be appreciated that the present invention is 
also amenable to other like applications. 

BACKGROUND OF THE INVENTION 

[0005] Many Welding applications need to be performed 
using Welding poWer supplies that are able to be plugged 
into a standard 110-120 volt AC, 60 HZ outlet, such as the 
type that may be found in most homes, o?ices, and busi 
nesses. Because of the loW output voltage of the standard AC 
outlet, a relatively high current is needed from the outlet to 
melt the electrode and base material. HoWever, the typical 
AC input for such an outlet may be limited to only 15 (or 30) 
amps by a circuit breaker, Which may also serve other AC 
outlets as Well. Accordingly, the poWer that may be obtained 
from such an AC outlet is limited, thus further limiting the 
poWer that may be provided to the Weld. 

[0006] Since standard AC outlets are limited to 15 (or 30) 
amps typically, this only alloWs for approximately 1800 (or 
3600) Watts of poWer for Welding applications. Thus, for 
example, assuming a 90% ef?cient design and a poWer 
factor of 1, the available Welding poWer for a 30 amp circuit 
at 120 volts AC Would be only 3240 Wafts. For various 
Welding processes, this amount of poWer Would produce the 
folloWing Welding currents: 

[0007] Stick Weldingi130 A 

[0008] MIG Weldingi150 A 

[0009] TIG Weldingi185 A 

[0010] This poWer is available 100% of the time. HoW 
ever, many Welding applications need more current. Thus, 
because most Welding is not at 100% duty cycle, it Would be 
helpful to use the poWer during the non-Welding time to 
charge an energy storage device. Such a device could be any 
number of things imost commonly a battery. This stored 
energy alone or combined With poWer from the outlet can be 
used to produce any amount of Welding poWer. 

[0011] Some prior art AC Welders provided an unbalanced 
output to offset the naturally occurring unbalanced load 
When using a tungsten electrode, While yet other types of 
knoWn Welding poWer supply use only battery poWer as an 
input. HoWever, these types of poWer supplies are generally 
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limited in the amount and in the duration of poWer .that they 
can provide for Welding applications. 

[0012] US. Pat. No. 6,777,649 relates to a Welding-type 
poWer supply that uses an energy storage device, such as a 
battery, as a voltage boost mechanism. Generally, this patent 
provides for Welding from a standard AC duplex outlet and 
provides up to a 150 amp output, at an output voltage of up 
to about 25 volts. A battery is provided after the voltage 
regulation and in series With the Welding output, such that 
the battery simply “boosts” (or adds to) the output voltage. 
Thus, the poWer circuit need only provide a 12 volt. output, 
With an additional 12 volts coming from the battery. HoW 
ever, the poWer supply in this patent does not pull any extra 
current from the energy storage element, i.e., the battery is 
not being charged during the non-Welding time. 

[0013] Thus, it Would be preferable to use an energy 
storage element that can be charged from a standard 110-120 
volt AC outlet at a 15 to 30 amp rate, but Will also be able 
to provide higher poWer output for short periods of time for 
a Welding operation. By using different charging systems, 
the Welder could be adapted to Work With various input 
supplies, AC or DC, as Well as high or loW poWer levels. 
Using such a system, it Would be possible to get unlimited 
Welding current. The amount of Welding current Would be 
dependent on the siZe of the energy storage element. 

BRIEF DESCRIPTION OF THE INVENTION 

[0014] In accordance With an aspect of the present inven 
tion, there is provided an electric arc Welding assembly 
comprising a charging circuit and regulator coupled to an 
input poWer source, an energy storage element connected in 
parallel With the charging circuit and regulator to increase 
the Weld poWer output, and a Weld output controller con 
nected in parallel With the energy storage element for 
controlling a Welding arc betWeen an electrode and a Work 
piece. 

[0015] In accordance With other aspects of the present 
invention, the energy storage element may comprise at least 
one battery and/or at least one capacitor. Optionally, at least 
one battery and at least one capacitor may be connected in 
parallel, to provide additional poWer for certain Welding 
applications. 
[0016] In accordance With yet other aspects of the present 
invention, the Weld output controller may comprise various 
types and combinations of circuits. For example, the Weld 
output controller may comprise a DC doWn chopper, 
Wherein the DC doWn chopper includes a pulse Width 
modulator that at least partially controls the Welding current 
to the electrode and a Waveform generator that at least 
partially controls the pulse Width modulator, the DC doWn 
chopper creating a series of current pulses that constitute a 
Welding cycle representative of a current Waveform, the 
pulse Width modulator controlling a current pulse Width of 
a plurality of the current pulses. LikeWise, the Weld output 
controller may comprise a forWard converter/inverter, 
Wherein the forWard converter/ inverter includes a series 
circuit of a primary Winding of a transformer and a sWitching 
element, Which is coupled to the energy storage element and 
a recti?er smoothing circuit Which recti?es and smoothes a 
voltage induced in a secondary Winding of the transformer 
according to a sWitching operation of the sWitching element, 
Wherein a recti?er element of the recti?er smoothing circuit 
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conducts during an ON period of the switching element. The 
Weld output controller may also comprise a boost converter. 

[0017] Moreover, the Weld output controller may com 
prise a combination of poWer topologies. These could have 
high and loW current capability. Thus, the Weld output 
controller may comprise a current limited boost circuit 
connected in parallel With a high current circuit, such as a 
DC doWn chopper, for certain applications. This combina 
tion circuit Would offer particular advantages When stick 
Welding With energy storage elements of less than 70 volts. 
Some stick electrodes, such as the E-6010 class from The 
Lincoln Electric Company of Cleveland, Ohio, require high 
currents from 100 to 300 amps at 25 volts and beloW, but 
they also require a higher voltage from around 50 to 60 volts 
at a loWer current (60 amps) to produce an acceptable arc. 

[0018] In accordance With yet other aspects of the present 
invention, the input poWer source may comprise a 110-120 
volt AC Wall outlet or a 220-240 volt AC Wall outlet, and the 
apparatus may also include an input cord and three-prong 
plug for connecting to the appropriate AC Wall outlet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a block diagram of a high current AC 
Welding assembly in accordance With aspects of the present 
invention. 

[0020] FIG. 2 shoWs a simpli?ed schematic of an embodi 
ment of the high current AC Welder using a DC doWn 
chopper and a battery. 

[0021] FIG. 3 shoWs a simpli?ed schematic of an alterna 
tive embodiment of the high current AC Welder using a DC 
doWn chopper and a capacitor. 

[0022] FIG. 4 shoWs a simpli?ed schematic of an alterna 
tive embodiment of the high current AC Welder using a DC 
doWn chopper, as Well as a battery and capacitor in parallel. 

[0023] FIG. 5 shoWs a simpli?ed schematic of an alterna 
tive embodiment of the high current AC Welder using 
forWard converter/ inverter. 

[0024] FIG. 6 shoWs a simpli?ed schematic of an alterna 
tive embodiment of the high current AC Welder using a boost 
converter. 

[0025] FIG. 7 shoWs an alternative combination circuit 
incorporating a high current circuit connected in parallel 
With a current limited boost circuit. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

[0026] Referring noW to the draWings Wherein the shoW 
ings are for the purpose of illustrating the preferred embodi 
ment and its advantages only and not for the purpose of 
limiting same, in Which like numerals indicate correspond 
ing parts throughout the several vieWs, FIG. 1 is a simpli?ed 
block diagram of a high current AC Welding assembly. As 
shoWn, the high current AC Welding assembly generally 
includes an input poWer source 12, a charging circuit 14, an 
energy storage element 16, and a Weld output controller 18. 

[0027] The input poWer source 12 typically comprises a 
grounded 110-120 volt AC, 60 HZ Wall outlet, although other 
suitable input poWer sources may be utiliZed, such as AC 
utility poWer of different voltages (e. g., heavy duty 220-240 
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volt AC outlets) as Well as AC voltage from a generator. 
Thus, although not shoWn, the high current Welding assem 
bly Would also typically include an input cord and three 
prong plug for connecting to an AC Wall outlet. 

[0028] As stated above, the high current Welding assembly 
includes an energy storage element 16, Which typically 
comprises one or more cells, batteries, or capacitors. The 
actual voltage of the energy storage element 16 may vary, 
depending on the needs of the Welding application. For 
example, the energy storage element 16 may comprise a 
standard 12 volt battery or a 48 volt battery pack. The 
voltage selected depends upon the type of poWer converter 
coupled to it. For a 12 volt battery, some type of boost Would 
be used to get to the Welding voltage. If something higher 
like 24 volts is used, then boost and/ or doWn choppers could 
be used. 

[0029] The charging circuit 14 is coupled to receive elec 
trical poWer from the input poWer 12. The charging circuit 
14 is also coupled to the energy storage element 16 by Way 
of a sWitch (not shoWn), such that When a normal signal level 
is maintained on the input poWer 12, electrical poWer is 
restored in the energy storage element 16 by the charging 
circuit 14, if required. Charging circuits are Well knoWn in 
the art, With the simplest form of charging circuit consisting 
of a transformer, recti?er and limiting resistor. Of course, 
various knoWn types of charging circuits may be suitable for 
use With the high current Welding assembly. 

[0030] The energy storage element 16 may operate, for 
example, at a level of about 12 volts DC, as is common for 
lead acid type batteries, Whereas the input poWer 12 may be 
of the order of 120 volts AC. Thus, in that situation, the 
charging circuit 14 steps doWn the AC voltage from the input 
poWer 12 and converts it to a DC voltage so as to be 
compatible With the energy storage element 16. 

[0031] The Weld output controller 18 may comprise any 
one or a combination of common Welding poWer supply 
circuits, including, but not limited to, a DC chopper, a 
forWard converter/inverter and/or a boost converter. The 
high current AC Welding assembly may be adapted to 
provide a Weld output for multi-process Welding applica 
tions such as stick, TIG, MIG, ?ux cored, gouging, pulsed 
MIG and TIG applications, as Well as for plasma cutting 
applications. It is to be understood that the Welding output 
could be controlled in other Ways, such as, for example, by 
regulating Wire feed speed of a spool gun. 

[0032] In operation, the input poWer 12 is directed to the 
charging circuit and regulator 14, Which is used to monitor 
and control the charging of the energy storage element 16. 
Typically, in operation, current from the input poWer source 
12 is combined With current from the energy storage element 
16, Whereby the total current is directed to the Weld output 
and is controlled by the Weld output controller 18. 

[0033] While the energy storage element 16 is supplying 
current to the Weld output controller 18, the charging circuit 
14 can be designed such that no charging of the energy 
storage element 16 occurs. HoWever, When the battery is not 
supplying current to the Weld output, the charging circuit 14 
can be designed to direct recti?ed current from the AC input 
poWer 12 to the energy storage element 16 to recharge it. As 
can be appreciated, the current from the input poWer 12 can 
be directed to an electrode When an electric arc is being 
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generated. As can also be appreciated, the current from the 
input poWer 12 can be directed to the energy storage element 
16 even When an electric arc is being generated. 

[0034] Various embodiments of the high current AC Weld 
ing assembly are shoWn in FIGS. 2-7. 

[0035] For example, FIG. 2 shoWs a simpli?ed schematic 
of one embodiment of the disclosed invention. More par 
ticularly, FIG. 2 shoWs a high current AC Welding assembly, 
Which includes the 120 volt AC input poWer source 12 
coupled to the charging circuit and regulator 14, a capacitor 
1611 connected in parallel With the charging circuit and 
regulator 24, Wherein the capacitor 16a functions as the 
energy storage element 16, and a common DC doWn chop 
per 1811 connected in parallel With the capacitor 16a, 
Wherein the doWn chopper 18a controls the current betWeen 
an electrode E and a Workpiece W, i.e., the Weld output. As 
shoWn in FIGS. 2-7, the Welding assembly includes a Wire 
feeder. HoWever, it is to be understood that the Welding 
assembly may be used in conjunction With Welding appli 
cations Where no Wire feeder Would be needed. 

[0036] In operation, the capacitor 1611 provides a DC input 
across a. pair of input leads 20, 22, Which leads are illus 
trated as the input to the doWn chopper 18a. The chopper 
1811 includes a sWitching stage 24, Which further includes a 
sWitching device 26, such as a MOSFET With an isolated 
optically coupled IGBT (Insulated Gate Bipolar Transistor) 
driver (not shoWn) sWitched according to the pulses on a 
feedback input driven by a standard optical coupler at a 
frequency of betWeen 20-40 kHZ. Of course, it is to be 
understood that the sWitching device 26 could be a BJT 
(Bipolar Junction Transistor) or an IGBT instead of a 
MOSFET. In practice, the pulses on the input to the driver 
are from the output 28 of a pulse Width modulator (PWM) 
30. The pulses of the pulse Width modulated output cause the 
sWitching device 26 to be opened and closed at a given rate, 
typically 20 kHZ, With the duty cycle being controlled to 
determine the amount of current directed across electrode E 
and Workpiece W. 

[0037] A freeWheeling diode 32 is connected in parallel 
With the Welding operation and behind a parallel choke (or 
inductor) 34 of the sWitching stage 26. In accordance With 
standard technology, a Waveform generator 36 drives the 
PWM 30 at a preferred frequency of 20 kHZ. In this Way, the 
PWM 30 and the Waveform generator 36 function de?ne a 
control circuit for the doWn chopper 18a. It is to be under 
stood that the operating frequency can be set at various 
levels in the normal radio frequency range of 20-100 kHZ. 

[0038] The doWn chopper 18a functions in accordance 
With standard chopper technology, With the duty cycle of the 
pulses on line 28 controlling the current applied to the arc 
betWeen the electrode E and the Workpiece W. Thus, in 
operation, the DC current is applied through the sWitching 
device 26 to the inductor 34. By turning the sWitching device 
26 on and o?‘, current in the inductor 34 and the arc betWeen 
the electrode E and the Workpiece W can be controlled. 
When the sWitching device 26 is closed, current is applied 
through the inductor 34 to the arc. When the sWitching 
device 26 opens, current stored in the inductor 34 sustains 
How in the arc and through the diode 32. The repetition rate 
of sWitch closure is preferably 20 KHZ, Which alloWs for 
ultra-fast control of the arc. By varying the ratio of on-time 
versus off-time of the sWitching device 26 (i.e., the duty 
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cycle), the current applied to the arc betWeen the electrode 
E and the Workpiece W is controlled. 

[0039] Of course, it is to be understood that many other 
variations of the high current Welding assembly are possible. 
For example, FIGS. 3 and 4 shoW alternative high current 
Welding assemblies, Which are similar in most respects to the 
Welding assembly shoWn in FIG. 2. As shoWn in FIG. 3, the 
energy storage element may comprise a battery 16b instead 
of the capacitor 1611. And, as shoWn in FIG. 4, the energy 
storage element 160 may comprise the capacitor 16a and the 
battery 16b connected in parallel to provide additional 
current to the Weld output as needed. 

[0040] FIG. 5 shoWs an alternative embodiment of the 
present invention. This embodiment includes the 120 volt 
AC input poWer source 12 coupled to the charging circuit 
and regulator 14, the energy storage element 16, such as the 
capacitor 1611 and/or the battery 16b, connected in parallel 
With the charging circuit and regulator 14, and a common 
forWard converter/inverter 18b connected in parallel With 
the energy storage element 16, Whereby the forWard con 
verter/ inverter 18b controls a current betWeen the electrode 
E and the Workpiece W, i.e., the Weld output. 

[0041] The one-transistor forWard converter/inverter is 
probably the most elementary type of transformer-isolated 
buck converter. This con?guration is Widely used in con 
verting direct current (DC) voltage into another value of DC 
voltage, and in inverters. Inverters convert direct current into 
alternating current (AC). It is usually used in a circuit knoWn 
as a “forward converter” circuit. It is to be understood, 
hoWever, that the name for the “forward converter” circuit 
varies from industry to industry and from person to person. 
It may also be referred to as an “inverter,”“DC converter, 
”“buck,”“feed forWard,” and others. 

[0042] As shoWn in FIG. 5, a poWer sWitch 38 is coupled 
in series With the primary Winding P of a transformer 40. 
Each time, the poWer sWitch 38 is turned on and off and is 
controlled by the gate driving signals of the pulse-Width 
modulated (PWM) controller 30. The secondary side of the 
converter 18b has a forWard recti?er 42 coupled to the 
secondary Winding S of the transformer 40, a free-Wheeling 
recti?er 44 and an output ?lter consisting of an output choke 
46 and an output capacitor 48. The output ?lter transfers DC 
energy to the load from the primary side DC source 16 
across a pair of input leads 50, 52, Which leads are illustrated 
as the input to the forWard converter 18b. A voltage induced 
in the secondary Winding S of the transformer 40 according 
to the poWer sWitch 38 is recti?ed and smoothed so that a DC 
output voltage is developed betWeen the electrode E and the 
Workpiece W coupled across the output capacitor 48. 

[0043] When the poWer sWitch 38 is turned on, the voltage 
from the energy storage element 16 is applied across the 
primary Winding P of the transformer 40, and the voltage is 
coupled to the secondary Winding S. The positive end of the 
secondary Winding S is turned positive, and the forWard 
recti?er 42 is turned on, the free-Wheeling recti?er 44 is 
turned o?‘, and the forWard poWer current ?oWs to the output 
choke 46, the output capacitor 48 and the load. 

[0044] When the poWer sWitch 38 is turned olf, the posi 
tive end of the secondary Winding S is turned negative. The 
forWard recti?er 42 is turned olf and the free-Wheeling 
recti?er 44 must be turned on because the poWer current of 
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the output choke 46 must be forwarded continually to the 
output load by the free-Wheeling recti?er 44. The Waveform 
generator 36 drives the PWM 30 at a preferred frequency of 
20 kHZ. However, this frequency can be at various levels in 
the normal radio frequency range of 20-100 kHZ. 

[0045] FIG. 6 shoWs yet another embodiment of the high 
current Welding assembly. In this embodiment, the high 
current AC Welding assembly includes the 120 volt AC input 
poWer source 12 coupled to the charging circuit and regu 
lator 14, the energy storage element 16 connected in parallel 
With the charging circuit and regulator 14, and a basic boost 
converter 180 connected in parallel With the energy storage 
element 16, Whereby the boost converter 180 controls a 
current betWeen an electrode E and a Workpiece W, i.e., the 
Weld output. 

[0046] The basic boost converter 180 is generally no more 
complicated than a buck converter but has the components 
arranged differently in order to step up the voltage. The 
operation consists of using a sWitching poWer MOSFET 54 
as a high speed sWitch, With output voltage control by 
varying the sWitching duty cycle. When the sWitch 54 is 
sWitched on, current ?oWs from the input source through an 
inductor 56 and the sWitch 54 and energy is stored in the 
magnetic ?eld of the inductor 56. There is no current through 
a diode 58, and the load current is supplied by the charge in 
a capacitor 60 connected in parallel. Then, When the sWitch 
54 is turned o?‘, the inductor 56 opposes any drop in current 
by immediately reversing its EMF, so that the inductor 
voltage adds to (or “boosts”) the source voltage and current 
due to this boosted voltage noW ?oWs from the source 
through the inductor 56, the sWitch 54 and the load, recharg 
ing the capacitor 60 as Well. The output voltage is therefore 
higher than the input voltage. 
[0047] The pulses on the input to the driver are from the 
output 62 of the PWM 30. The pulses of the output cause the 
sWitch 54 to be opened and closed at a rate of 20 kHZ, With 
the duty cycle being controlled to determine the amount of 
current directed across electrode E and Workpiece W. The 
Waveform generator 36 drives the PWM 30 at a preferred 
frequency of 20 kHZ. HoWever, this frequency can be at 
various levels in the normal radio frequency range of 20-100 
kHZ. 

[0048] For some Welding processes, more than the con 
ventional 48 volts may be needed. Thus, a combination 
circuit may be utiliZed. In this regard, FIG. 7 shoWs yet 
another embodiment of the high current Welding assembly. 
In this embodiment, the high current AC Welding assembly 
includes the 120 volt AC input poWer source 12 coupled to 
the charging circuit and regulator 14, the energy storage 
element 16 connected in parallel With the charging circuit 
and regulator 14, and a combination circuit 18d for control 
ling the current betWeen the electrode E and the Workpiece 
W. 

[0049] The combination circuit 18d comprises the doWn 
chopper 1811 connected in parallel With the boost circuit 180. 
In this con?guration, the doWn chopper 18a acts as a “high 
current circuit,” While the boost circuit 180 acts as a “current 
limited circuit,” that is, the output current is less than 100 A. 
Optionally, the output 62 of the boost circuit 180 may be run 
through the inductor 34 (62a) for added control of the arc or 
be connected directly to the load (62b). 
[0050] The combination circuit 18d also includes a control 
circuit 64, Which typically comprises a Waveform generator 
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and a pulse Width modulator as described above. In practice, 
pulses from the output 66 of the control circuit 64 cause the 
sWitching device 26 to be opened and closed at a given rate, 
typically 20 kHZ, With the duty cycle being controlled to 
determine the amount of current directed across electrode E 
and Workpiece W. Similarly, pulses from the output 68 of the 
control circuit 64 cause the sWitching device 54 to be opened 
and closed at around 20 kHZ. HoWever, the operating 
frequency can be at various levels in the normal radio 
frequency range of 20-100 kHZ. 

[0051] The invention has been described With reference to 
a preferred embodiment and alternates thereof. It is believed 
that many modi?cations and alterations to the embodiments 
disclosed readily suggest themselves to those skilled in the 
art upon reading and understanding the detailed description 
of the invention. It is intended to include all such modi? 
cations and alterations insofar as they come Within the scope 
of the present invention. 

[0052] Having thus de?ned the invention, the folloWing is 
claimed: 

1. An electric arc Welding assembly comprising: 

a. a charging circuit and regulator coupled to an input 
poWer source; 

b. an energy storage element connected in parallel With 
the charging circuit and regulator to increase the Weld 
current output, Wherein the energy storage element is 
charged by the charging circuit and regulator; and 

c. a Weld output controller connected in parallel With the 
energy storage element for controlling a Welding arc 
betWeen an electrode and a Workpiece. 

2. The electric arc Welding assembly de?ned in claim 1, 
Wherein the energy storage element comprises at least one 
battery. 

3. The electric arc Welding assembly de?ned in claim 1, 
Wherein the energy storage element comprises at least one 
capacitor. 

4. The electric arc Welding assembly de?ned in claim 1, 
Wherein the energy storage element comprises at least one 
battery and at least one capacitor connected in parallel. 

5. The electric arc Welding assembly de?ned in claim 1, 
Wherein the Weld output controller comprises a DC doWn 
chopper including a pulse Width modulator that at least 
partially controls the Welding current to the electrode and a 
Waveform generator that at least partially controls the pulse 
Width modulator, the DC doWn chopper creating a series of 
current pulses that constitute a Welding cycle representative 
of a current Waveform, the pulse Width modulator control 
ling a current pulse Width of a plurality of the current pulses. 

6. The electric arc Welding assembly de?ned in claim 5, 
Wherein the Waveform generator drives the pulse Width 
modulator at a frequency of 20 kHZ. 

7. The electric arc Welding assembly de?ned in claim 1, 
Wherein the Weld output controller comprises a forWard 
converter/inverter including a series circuit of a primary 
Winding of a transformer and a sWitching element, Which is 
coupled to the energy storage element and a recti?er smooth 
ing circuit Which recti?es and smoothes a voltage induced in 
a secondary Winding of the transformer according to a 
sWitching operation of the sWitching element, Wherein a 
recti?er element of the recti?er smoothing circuit conducts 
during an ON period of the sWitching element. 
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8. The electric arc Welding assembly de?ned in claim 1, 
Wherein the Weld output controller comprises a boost con 
verter. 

9. The electric arc Welding assembly de?ned in claim 1, 
Wherein the Weld output controller comprises at least one of 
a DC doWn chopper, a forward converter/inverter, and a 
boost converter. 

10. The electric arc Welding assembly de?ned in claim 1, 
Wherein the Weld output controller comprises a DC doWn 
chopper and a boost converter connected in parallel. 

11. The electric arc Welding assembly de?ned in claim 1, 
Wherein the input poWer source comprises a 110-120 volt 
AC Wall outlet. 

12. The electric arc Welding assembly de?ned in claim 11, 
further comprising an input cord and three-prong plug for 
connecting to the 110-120 volt AC Wall outlet. 

13. The electric arc Welding assembly de?ned in claim 1, 
further comprising an input cord and three-prong plug for 
connecting to the 220-240 volt AC Wall outlet. 

14. The electric arc Welding assembly de?ned in claim 13, 
further comprising an input cord and three-prong plug for 
connecting to the 220-240 AC Wall outlet. 

15. A method of forming an electric arc betWeen an 
electrode and a Workpiece comprising: 

a. providing an electric arc Welding assembly having a 
charging circuit and regulator coupled to an input 
poWer source, an energy storage element connected in 
parallel With the charging circuit and regulator, and a 
Weld output controller connected in parallel With the 
energy storage element; 

b. charging the energy storage element With the charging 
circuit and regulator; 

c. increasing the Weld current output via the stored energy 
in the energy storage element; and 

d. controlling a Welding arc betWeen an electrode and a 
Workpiece via the Weld output controller. 

16. The method de?ned in claim 15, Wherein the energy 
storage element comprises at least one battery. 

17. The method de?ned in claim 15, Wherein the energy 
storage element comprises at least one capacitor. 

18. The method de?ned in claim 15, Wherein the energy 
storage element comprises at least one battery and at least 
one capacitor connected in parallel. 
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19. The method de?ned in claim 15, Wherein the Weld 
output controller comprises a DC doWn chopper including a 
pulse Width modulator that at least partially controls the 
Welding current to the electrode and a Waveform generator 
that at least partially controls the pulse Width modulator, the 
DC doWn chopper creating a series of current pulses that 
constitute a Welding cycle representative of a current Wave 
form, the pulse Width modulator controlling a current pulse 
Width of a plurality of the current pulses. 

20. The method de?ned in claim 19, further comprising 
driving the pulse Width modulator With the Waveform gen 
erator at a frequency of 20 kHZ. 

21. The method de?ned in claim 15, Wherein the Weld 
output controller comprises a forward converter/inverter 
including a series circuit of a primary Winding of a trans 
former and a sWitching element, Which is coupled to the 
energy storage element and a recti?er smoothing circuit 
Which recti?es and smoothes a voltage induced in a second 
ary Winding of the transformer according to a sWitching 
operation of the sWitching element, Wherein a recti?er 
element of the recti?er smoothing circuit conducts during an 
ON period of the sWitching element. 

22. The method de?ned in claim 15, Wherein the Weld 
output controller comprises a boost converter. 

23. The method de?ned in claim 15, Wherein the Weld 
output controller comprises at least one of a DC doWn 
chopper, a forWard converter/inverter, and a boost converter. 

24. The method de?ned in claim 15, Wherein the Weld 
output controller comprises a DC doWn chopper and a boost 
converter connected in parallel. 

25. The method de?ned in claim 15, Wherein the input 
poWer source comprises a 110-120 volt AC Wall outlet. 

26. The method de?ned in claim 25, further comprising an 
input cord and three-prong plug for connecting to the 
110-120 volt AC Wall outlet. 

27. The method de?ned in claim 15, further comprising an 
input cord and three-prong plug for connecting to the 
220-240 volt AC Wall outlet. 

28. The method de?ned in claim 27, further comprising an 
input cord and three-prong plug for connecting to the 
220-240 AC Wall outlet. 


