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SYSTEM AND METHOD FOR DETERMINING AND EMPLOYING
CONSUMABLE USE BY ELECTRIC ARC WELDERS
Abstract

A system (D) for determining the time for a maintenance procedure (322, 332)
for the welding torch used in an electric arc welder (10). The system (D) comprising a
calculator circuit (300) for calculating the total energy exerted by the welder (10) and an

indicator (310} to indicate when the maintenance procedure (322, 332) is to take place.
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SYSTEM AND METHOD FOR
DETERMINING AND EMPLOYING
CONSUMABLE USE BY ELECTRIC ARC WELDERS

The present invention relates to the field of electric arc welding and more particularly to a
system and method for determining the amount of consumables used by an electric arc welder and
use of this consumable use information.

BACKGROUND OF INVENTION

Electric arc welding involves the melting and deposition of metal in the form of an electrode

onto adjacent metal structures known in combination as the wor_kpiece. Metal welding wire, or the

electrode, is referred to as a "consumable”or "consumables” and the amount of metal consumables
dcposited during a welding operation is one cost element of the welding process. As a welder is
operated over a period of time, it inust be provided with appropriate metal consumables to replenish
the supply allowing continuation of the welding operation. Over time, the cost of the conswnables
is a primary factor in the welding operation, far exceeding the cost of the electric arc welder using
the consumable. Consequently, it is desirable for a manufacturer of electric arc welders to also be
the source of consumables used by the welder so that the welder and consumables may be
coordi‘nated or otherwise matched to optimize the total welding procedure. In implementation ofa
program for selling consumables for use with an electric arc welder it is advantageous to know the
amount of consumables being used by the electric arc welder over a period of time, such as a weék,
month, quarter, half year, or year. In the past, the only procedure for determining the use of
consumables for a particular arc welder was to rely upon the purchase history of the welding facility.

Thus, if a welder was used for a period of welding and a certain volume of 'consumables was
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purcha.éed fqr that welder'during the same period, it was concluded that the ordered amount was the
actual amount used. However, if the welding facility purchased consumables from another source,
the amount of consumables consumed could not be determined by the known consﬁmables
purchased. Insome instances, a fee is used for the operation of an electric arc welder. Itis desirable
to discount the fee for the use of the welder based upon the purchase of consumables from the
originator of the welder. To accomplish this business technique, it is necessary to determine the
relationship between the known amount of purchased consumable and the actual amount of
consumables used during a fee period. This type of business plan, and others, are predicated on the
historical feedback use information from the welding facility to determine the proportion ‘of
consumables purchased from the manufacturer of the equipment. This feedback information is then
used as a basis for determining the-machine operating fee. This same concept is employed when a
welder is subject to a royalty discounted by use of consumables from a certified, approved Source.
All of these bl;siness procedures are predicated upon historical info.rmatioh regarding the use of
consumables during a preset period of welding. Such historical data based upon feedback
information from the welding facility is not consistent and can not be employed with a high degree
of certainty. There has been no system or method for determining the consumables used by an
électric arc welder except by purchase records for such consumables during a period of time or actual
weight recording at the welder. This information has no relationship to the actual time that the
welder is operated but is available for only an absolute time span known as the "period of welding",

i.c. a week to a year.
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There is difficulty in determining the use of consumables merely by the amount
of consumables purchased over a preselected time period or “period of welding”.
Consequently, a system and method for determining the consumables used by an electric
arc welder based upon the amount of energy exerted by the welder over the period of
welding would be advantageous. This is distinct from the prior art that employed
feedback historical data on consumables purchased as an indication of consumables used
by the electric arc welder. If the welder were used twenty-four hours a day or only during
one shift the same procedures for evaluating consumables use was available in the prior
art. At best, prior art systems and methods recorded only purchased consumables or
measured weight of consumables for a set time period. Such information does not
indicate the actual amount of consumables employed by the arc welder during welding,
but gives only the recorded amounts over a fixed time.

Object of the Invention

It is an object of the present invention to overcome or ameliorate some of the

disadvantages of the prior art, or at least to provide a useful alternative.
Summary of the Invention

There is firstly disclosed herein a system for determining the time for a
maintenance procedure for the welding torch used in an electric arc welder, said system
comprising a calculator circuit for calculating the total energy exerted by said welder and
an indicator to indicate when the maintenance procedure is to take place.

In accordance with the present invention, at least in a preferred embodiment,
there is provided a system for determining the approximate weight of metal consumed by
an electric arc welder over a period of welding time without relying upon purchase data or
recorded data based upon the consumable delivered to the welder. This system preferably
includes a sensor that reads arc current, a sensor that reads arc voltage, a multiplier to
obtain weld power, a weld time multiplier of the weld power to obtain a representation of
the total joules over said period of welding time. The “weld time” is the time the welder
is actually in operation. The period of welding time would be the calender designation or
time period of operation. Consequently, any twenty-four hour period, the welding time
would be twenty-four hours; however, the weld time would be the time during which the
welder is actually operating. The divider circuit divides the exerted joules by one million
to obtain a representation of mega joules and then a second divider circuit divides the
mega joules by a selected factor in the range of 3.2-4.2 to obtain a value indicative of the

approximate weight of consumables used during the welding time. To divide the mega
3
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joules by the selected factor, it is_possible to perform the division process at the arc
current sensor, the arc voltage sensor, the multiplied value resulting in weld power, the
weld time, or the joules. Thus, the selected factor can be a division operation at any of
the parameter constituting the mega joules calculation. As a basic concept, it has been
found that there is a direct, fixed numerical relationship between energy exerted by an arc
welder and electrode consumption. This numerical relationship is approximately 4.0
mega joules to each one pound of metal consumables. Consequently, if the welding is at
low heat, thus low energy, a lesser amount of consumables is used. At higher heat, more
consumables are used. Consequently, by employing this novel concept of a selected
numerical factor for the relationship between the mega joules consumed by the welder
during a period of time and the consumables actually used, the weight of consumables
used by the welder can be determined. The only variable required is the amount of
energy exerted by that welder. This numerical relationship has been found to be a factor
of approximately 4.0; however, in practice it has been adjusted between about 3.2 and 4.2
with consistent results. The true value of the factor is approximately 4.0. The number is
only one preferred aspect of this invention. A broad inventive concept at least in a
preferred form is applying such a factor in determining the amount of consumables
employed by a welder during a welding time. It needs to be realized that there is a fixed
numerical relationship. As an example, a welder that expands or exerts four mega joules
during an eight hour shift will consume about one pound of welding wire. This fixed
relationship has been proved to be consistent. Even if the fixed number was 3.5, 3.8, or
4.2, a fixed numerical relationship is invaluable for monitoring a welder based upon use
of metal consumables. By merely measuring the available information regarding the
energy exerted by an electric arc welder, the amount of consumables used during the
welding operation is known. This information is invaluable in monitoring and controlling
the consumable use by an electric arc welder.

By being able to determine the amount of consumables used by a particular arc
welder through calculation of the energy developed by the welder, many business plans
can be implemented. In accordance with an aspect of the invention, a system is provided
for determining the percentage discount in the set royalty or use fee due for an electric arc
welder where the discount is based upon the percentage of used consumables purchased
from a single source. In this type of business arrangement, an electric arc welder is
commissioned to perform a proprietary welding operation and an agreed upon amount of

royalty or fee is to be paid for the use of the welder. Such an arrangement involves the
4
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discount of the royalty rate or fee according to the amount of consumables purchased
from a single known source. In other words, if a 100% of consumable is purchased from
a known source, the royalty or fee for a welding time is discounted. In the past there has
been no procedure or technique to compare the consumable purchases to the time of
welding. The invention using this system knows the amount of consumables by
calculating the exerted energy. In accordance with this system, there is a software circuit
or routine for calculating the total joules exerted by the welder over a period of welding.
This period could be a week, month, quarter or a year to name a few. A software circuit
then records the amount of consumables purchased from the known single source for use

during the period of welding. An additional software circuit then divides by one million to
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provide the mega joules exerted by the welder over the period of welding. This circuit converts the
total joules into mega joules; however, the system. will operate i)y using ﬂmé total joules alone,
without conversion to mega joules. A sofiware divider then divides the mega joules by a selected
non-unity factor in the range of 3.2-4.2 to provide a representation of the actual consumable used
during the period of welding. The multipiication of the mega joules by the selected non-unity factor
produces a number representing the weight or amount of consumables that the welder should
consume. Consequently, by including in the system a divider circuit for dividing the purchased
consumables by the number representation of the known weight of consumables used by the welder,
apercentage discount is obtained. The system is performed by software and the term "circuit” means

a subroutine in the software for accomplishing the function of the particular "circuit". All

multipliers, dividers and other processing circuits or functions of the invention are accomplished by
software implementation.

In accordance with an aspect of the invention, the mega joules exerted by the welder over the
period of welding is transmitted to the supplier'.of the consumables over the internet or otherwise.
This system is further employed to include a software circuit to multiply the set royalty or fee by the
percentage discount to obtain the amount of royalty or fee due for the period of welding, This system
employs the novel concept of a fixed numerical factor that is multiplied by the mega joules to

) provide the weight of consumables. This fixed nuﬁerical factor is approximately 4 mega joules to
one pound of consumables. The conceptual aspect of this fixed numerical relationship may be
idjusted between about 3.2-4.2 mega jbules for each one pound of consumables used By an electric

arc welder.

-9-




23 Mar 2006

2006201216

10

15

20

In practicing the preferred embodiment of the invention, the mega jouleé exerted by the
welder over a period of welding is obtained by a sensor reading the arc current, a sensor reading the
arc voltage, a multiplier to obtain the weld power and a weld‘time multiplier of the weld power to
obtain the numerical representation of the total expended joules. To calculate mega joules, this

numerical representation is divided by one million. The "weld time" is the time during which a

welding process is being performed. The "period of welding" is the expiration period of time over

which a process is evaluated.
In accordance with another aspect of the present invention there is provided a system for
ordering consumables for an electric arc welder. This system comprises a circuit or software routine

to calculate the total energy exerted by the welder over a period of welding, a divided to divide the

total energy by a fixed number that is a power of a selected non-unity factor to obtain the amount of
consumables used by the welder. Then an order is placed for a percentage of the amount. , This
percentage may be 100%. The term "a power of a selected non-unity féctor" is used to indicate when
the total energy is not convertéd to mega joules. The factor 4.0 is 4.0 x 10%, The term "non-unity
factor” is used to mean a factor that is not 1.0. The basic concept of the invention is the discovery
that there is such a non-unity factor which gives the numerical relationship between joules and
amount of consumables used during actual welding. It has been discovered that the factor is
approximately 4.0 for all welding processes using advancing welding wire. Consequently, if 4.0
mega joules are expended by the electric arc welder, one pound of consumables is used. This
discovery is useq in welding applicaﬁons fora variety of purposes.

In accordance with yet a further aspect of the present invention, there is provided a sfystem

7
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for determining approximate weight of metal consumable used by an electric arc welder
over a period of welding time. This system comprises a circuit or software subroutine to
calculate the total energy exerted by the welder over a period of welding, a divider to
divide the total energy by a number including the power of a selected non-unity factor to
obtain the weight. This is the basic implementation of the present invention. When the
energy is mega joules the non-unity factor is in the range of 3.2-4.2. In practice over the
range of electric arc welding processes using advancing metal wire, the selected factor is
approximately 4.00.

The present invention is also preferably implemented as a part of a system for
determining the efficiency of an electric arc welder. This system preferably comprises a
circuit or software subroutine to calculate the total energy exerted by the welder over a
period of welding, determining the actual amount of consumable deposited by the welder
during said period, a divider or subroutine to divide the total energy by a selected non-
unity factor to obtain an energy component or numerical representation and then a
dividing circuit or divider to divide the amount of consumables used by the energy
component or numerical representation to obtain the efficiency of the welder.

In accordance with another aspect of the present invention, there is preferably
provided a method for determining the approximate weight of a metal consumable used
by an electric arc welder over a period of welding time. The method preferably involves
reading the arc current, reading the arc voltage, multiplying the arc current with the arc
voltage to obtain a weld power, multiplying the weld power by the weld time to obtain a
numerical representation of the total expended joules over the period of weld time,
dividing the joules by one million to obtain a numerical representation of mega joules, -
dividing the arc current, arc voltage, weld power, weld time, joules or the mega joules
numerical representation by a selected number in the range of 3.2-4.2 to obtain the total
weight of the consumables used. The selected value is approximately 4.0 for a welding
process of the type using an advancing welding wire as the metal consumables. The
“weld time” is the time the welder is actually welding and the “period of welding” time is
the time over which the process is being evaluated. In practice, the arc current and arc
voltage is measured by sensors and the remainder of the acts are performed by software

implementation.
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In accordance with another aspect of the present invention, there is preferably a
method for determining the percentage of discount in the set royalty or fee due to
consumables used by an electric arc welder where the royalty or fee discount is based
upon the percentage of consumables purchased from a single source. This method
preferably comprises calculating the total joules exerted by the welder over a period of
welding, recording the amount of consumables purchased from the single source for use
during the period of welding, providing the mega joules exerted by the welder over the
period of welding, dividing the mega joules by a selected numerical factor in the range of
3.2-4.2 to provide a numerical representation of the actual consumables used during the
period of welding, dividing the recorded purchased consumables by the representation of
the actual used consumables to obtain the percentage discount for the royalty rate or fee.

As a basis aspect of the present invention there is preferably provided a method
for determining the approximate weight of metal consumables used by an electric arc
welder over a period of welding. This method preferably comprises calculating the total
energy exerted: by the welder over the period of welding, dividing the total energy by a
number including a power of a selected non-unity factor to obtain the weight. When the
energy is measured in joules, the factor is in the range of 3.2-4.2 and preferably
approximately 4.0. This basic concept of equating the energy exerted by the welder as
indicative of the consumables used is an underlying novel aspect of the invention.

The present invention at least in a preferred embodiment therefore provides a
system and method for determining the metal consumables used by an electric arc welder
employing the concept of a fixed numerical relationship between the expanded energy
and the weight of metal consumables. This fixed numerical relationship is approximately
4.0 mega joules for each one pound of metal consumables used in the welding process.

In accordance with another preferred aspect of the invention there is a provision
of a system and method, as defined above, which system and method determines the
metal consumables used based upon the energy exerted, imrespective of the actual welding

process time.
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The present invention also preferably provides a system and method, as defined
above, which system and method can be used to calculate royalty or fee discounts,
efficiency, maintenance scheduling, and/or leasing of an electric arc welder.

It should also be understood that in some embodiments the joules may be divided
by a non-unity factor, but in alternative embodiments, the weld power may also be
divided by said factor. That non-unity factor can be a factor that is not 1.0; is preferably
but not limited to 3.2 to 4.2 and more preferably but not limited to 4.0.

Brief Description of the Drawings

A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings, wherein:

FIGURE 1 is a flow chart and block diagram of the system and method
employed for use in calculating the first percent discount of a fee and for calculating the
fee due when operating an electric arc welder in accordance with an agreement regarding
payment of fee based upon wire used in a welding process;

FIGURE 2 is a flow chart and block diagram of the use of an embodiment of the
present invention in inventory control;

FIGURE 3 is a flow chart and block diagram of the use of an embodiment of the
present invention for determining the efficiency of the welding operation; and,

FIGURE 4 is a flow chart and block diagram showing the aspect of an
embodiment of the invention where the accumulated energy is used for the purposes of
maintenance scheduling and leasing.

Preferred Embodiments of the Invention

Referring now to the drawings, wherein the showings are for the purpose of
illustrating a preferred embodiment of the present invention and not for the purpose of
limiting same, FIGURE 1 discloses a system A to perform a method that is used to
determine the consumables used during a welding time by electric arc welder 10 driven
from a three phase power supply 12 to create a current wave forms at leads 14, 16. The
waveform causes an arc a across electrode E and workpiece W. Electrode E is a metal
consumable in the form of welding wire 20 advancing from reel 22 to be melted by arc a
and deposited onto to workpiece W. In practice, workpiece W comprises two metal

elements to be joined. During the welding process, arc current Ia is read by sensor 30,

10
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illustrated as a shunt. A voltage in lead 16 represents the arc current. In a like manner,
arc voltage V, is read by sensor 32 across the arc. Consequently, the arc current is an
analog signal appearing in lead 30a and the arc voltage is an analog signal appearing in
lead 32a. In the illustrated embodiment, welder 10 performs an arc welding process in
accordance with a patented or trade secret proprietary technology involving a unique
wave form from the waveform generator section of a standard controller 40. During the
weld time, welder 10 operates to perform the proprietary welding process. During this
time, welding wire 20 is advanced toward workpiece W from reel 22. The amount of

welding wire

11
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employed during welding is the consumption of the consumable in the welding process. The period
of welding time is the total time during which system A monitors the operation of welder 10. The
nweld time" is the time that the welder is actually performing a welding operation. The amount of ,
metal consumable employed in the welding process is the metal consumable used during the weld
time as a welding process is being performed. The period of welding time is the shift or expired time
during which system A performs the inventive aspects of the present invention. The period of
welding time is continuous and is not related to the actual weld time of the welder.

One implementation of the invention is its use in system A wherein the functions or
operations are illustrated in block diagram form or as a flow chart. In practice the functions are
performed by a software program. Multiplier ormultiplier stage 50 receives analog voltages in lines
304, 32a. These voltages are converted by an A/D converter and multiplied t.ogcther to give the weld
power as represented by the number at line 52. In practice, the analog signals in lines 30a, 32a’ are
sometimes multiplied and then digitized for the digital or numerical répresentation of power in line
52. Preferably, the current and voltage signals are first converted to digital information and then
multiplied by stage 50. Whenever \»;elder 10 is operated to perform'a weld process, block diagram
60 is energized to enable block 62 to multiply with the weld power value in line 52 by weld time.
Block or stage 62 accumulates power for the weld time. This provides the accumulated energy
exerted by welder 10 as a signal in line 64. This numerical representation of energy is divided by
divider stage 70 with a value of one million. This merely changes the decimal point for the
accumulated energy as represented by line 64. Consequently, the consumed, or exérted, energy of

welder 10 in mega joules is numerically represented by line 72. This consumed or exerted energy
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in mega joules is stored in memory 74 having a readable output 76. Divider stage 80 is setto a
selected non-unity factor. This factor is generally approximately 4.0; however, it may be adjusted
bétween about 3.2-4.2. The inventive concept is the use of a fixed numerical factor at this étage in
the analysis of the exerted energy. Through the inventive concept of dividing by a non-unity factor,
the weight of consumables used by welder 10 is determined. This data or value is the essence.of the
present invention and is used in system A to automatically compute percentage discount for a
business plan which licenses welder 10 at a fee discounted by the percentage of consumables
purchased for use at welder A. The mega joules representation stored in memory 74 and divided by
factor K as indicated by divider stage 80 is outputted or read by line 82. The number or
representation is stored in memory 90 for use in system A. In practicing the invention, the non-unity
power factor K is introduced in various constituents of the mega joule calculation. The digitized arc
current or arc voltage is sometimes divided by the factor K. Weld power in line 52 or the weld‘time
60 is sometimes divi.ded_ by the factor K. Further, the energy and jot;les as indicated by line 64 is

divided by factor K. In summary, the factor K can be introduced into the calculation at any stage

- without Being considered zinytiu'ng except the division of the mega joule energy consumed during -

the period of welding. The novel concept is that a fixed factor K times energy equals the weight of
metal consumable used by welder 10. The amount of consumables supplied to welder 10is recorded
and stored as indicated by memory or accumulator 100. This data is obtained by a computer reading
shipping records, receiving records or invoicing information. The weight of metal consumables used
duri;lg the period of welqing is represented by line 102 directed to divider stage 110 where the

number is divided by the factored encrgy representation or numerical value at line 92. The number
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obtained by stage 110 is multiplied by 100% at stage 112 to provide a percentage of discount as
indicated by block 114 and outputted or read at line 116. "

Tumning now to the use of system A for the purpose of calculating fees due when the fees are
discounted by the volume of consumables used during the welding process. A royalty or fee is
recorded in bloc;( 120 and outputted or read at line 122 to be multiplied by stage 130 with the
discount number in line 116. Thus, the royalty or fee due per unit time is outputted to register 132.
This same concept could be uséd for changing the royalty due per volume of wire delivered. In that
instance, the amount of wire delivered as indicated by the value on line 102 would be multiplied by
a royalty rate in addition to the basic cost of the consumable. This royalty rate is discounted
according to the number at line 116. No royalty for the consumable is charged if 100% of the
consumables arc purchascd from a known single source. A lesser percentage of the metal
consumable used, as determined by the value of the factor energy on line 92, causes a higher royalt.y
rate for the metal consumable. This is another system for using the novel concept to obtain a royalty
rate for the metal consumable used by welder 10. System A is reset as indicated by block 140 during
each period of welding for which the fee or royalty discount is calculated. Systeﬁl A utilizes a
system for determining the approximate weight of the metal consumable used by electric arc welbder
10 over a period of welding time. The system comprises a program to calculate the total energy
exerted by welder 10 over a period of welding, a dividing stage, shown as dividers 70 and 80, to
divide the total enérgy by a number including a power of a selected non-entity factor to obtain the

weight of consumable used. When using divider stage 70 the factor is in the range of 3.2-4.2 and

is preferably about 4.0. The function of divider 70 and divider 80 is sometimes combined as a
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single dividipg stage.

The inventive concept explained with respect to system A 1s also used in system B of
FIGURE 2. This system performs a method for using the basic novel fixed numerical relationship
between exerted energy and weight of consumables for inventory control. The total energy in mega
joules as stored in memory 74 is recorded or stored in block 200. The mega joules used by welder
10 are then divided by factor K at divider stage 202 to provide the quantity of metal consumables
used in operation of welder 10 over a period of welding time. This quantity Q represented by block
210 is directed to block 212 for replenishing the wire that has been consumed. The wire is ordered
automatically for the purposes of maintaining an inventory. In practice, the user increases or
decreases the percentage of the quantity Q being ordered as indicated by block 214. The total metal
consumables to be ordered are outputted or read and appear on line 216 for transmission by
telephone or other network. In practice, this network is internet 220 communicated with the supplie.r
of the metal consumable or wire. When the information is receivea an automatic instruction is
processed at the supplier to ship and invoice from the remotely located supplier as indicated by block
230. Consequently, the inventory of consumables at welder A is maintained. Other inventory
systems are implemented using the basic concept of the present invention relating to the fixed

numerical relationship between exerted cnergy by welder 10 and the weight of metal consumables

used.
The basic concept of the present invention is also used to determine the efficiency of the
welding operation performed by welder A. A representative system C for this purpose is disclosed

in FIGURE 3, wherein the wire used by welder A is recorded or accumulated in block 250. To
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obtain the total weight of wire used, bar code information on the reel and drums used during the
welding time under consideration is fead by bar code reader 252. Each addition of wire increases
the recorded quantity of wire stored jn block 250. Output 260 of block 250 is a numerical number
representing the total amount of wire used by welder A during the weld time of welder A. Output
of the quantity calculation from block 210 shown in FIGURE 2 produces a theoretical known wire
quantity, represented by the number in line 262. The actual wire vsed represented by the number in
line 260 is divided by the theoretical wire quantity as the number in line 262. This operation is
performed at divider or divider stage 270. The result of this operation is the efficiency of welder A
and is recorded at block 272. This recording is made periodically and is reset to be reprocessed by.

reset block 280 upon receipt of a reset signal in line 282. Divider stage 270 is operated periodically
from a signal from the GO block 290. Other architectures could be used in a software program to
accomplish the objective of measuring the efficiency based on the theoretical quantity of wire used
by welder A using the concept of the present invention and the actu:;l amount of welding wire or
consumables use& in the welding process.

When practicing the present invention, the energy exerted by welder A during a welding
périod is accumulated at line 64, at s‘torage or memory device 74, and at storage or mem;)ry device
90. Inan aspect of the invention, the total consumed energy is accumulated irrespective of the period
of welding, This concept is indicated by energy accumulator 300 in FIGURE 4 where system D uses
the total energy to schedule or caleulate a lease fee. Stored energy in accumulator 300 is read and

outputted to network 310. This network can be Ethernet, internét or combinations thereof. The

network is communicated with comparator 320 that activates maintenance procedure 322 when the
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accumulated energy exceeds a preselected amount a. Maintenance procedure 322 is preferably

_ replacing a torch component experiencing wear depending upon amounts of energy exerted. After

the maintenance procedure has been implemented, input accumulator 324 is reset by signal 326. The
maintenance scheduling time is then reset for subsequent compari;on through comparator 320. In
a like manner, comparator 330 determines when the accumulate energy reaches a preset value b,
This event then activates maintenance procedure 332 which indicates time for revamping the wire
feeder or periodic maintenance of the welder itself. After the maintenance protocol has been
performed, accumulator 334 is reset by a signal on line 336. Thus, maintenance procedures 322 and
332 are periodically implemented.

The energy on network 310 is also used for the purpose of determining the lease fee based
upon use of the welder. In accordance with the invention, the use of the welder is determined by the
accumulated energy that is directed to block 340 through accumulator 342 having a reset line 344.
The reset line starts the Jease fee calculation. The amount of energy is. accumulated in block 340 by
way of accumulator 342. The lease fee is the product of lease amount multiplied by energy. This
product is outputted by line 346 to an invoicing program indicated as block 350. The lease fee
system utilizing block 340 and invoicing program 350 can be at a remote location serviced by the
internet.

The basic concept of the invention, which is the relationship of exerted energy to weight of

- metal consumables employing a fixed numerical factor can be used in various other systems besides

systems A, B, C and D disclosed in this application.
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The claims defining the invention are as follows:

1. A system for determining the time for a maintenance procedure for an
electric arc welder, said system comprising a calculator circuit for calculating the total
energy exerted by said welder and an indicator to indicate when the maintenance
procedure is to take place.

2. The system as defined in claim 1, wherein said total energy exerted by
said welder is accumulated irrespective of the period of welding.

3. The system as defined in claim 1, wherein the maintenance procedure is
to replace a torch component of the welder.

4. The system as defined in claim 1, wherein the maintenance procedure
includes revamping a wire feeder for periodic maintenance of the welder.

5. The system as defined in claim 1, wherein the indicator is configured to
be reset once the maintenance procedure has taken place.

6. The system as defined in claim 1, wherein the indicator is configured to
indicate that the maintenance procedure is to take place when the accumulated energy
exceeds a preselected value.

7. The system as defined in claim 1, further including a lease fee
determining circuit for determining a lease fee for the electric arc welder, said lease fee
determining circuit including an accumulator with a reset line and an output for indicating
an accumulated amount of energy used by the welder, and a multiplier for multiplying the
accumulated amount of energy by a lease amount to obtain the lease fee.

8. The system as defined in claim 7, wherein the lease fee determining
circuit is configured at a location remote from the electric arc welder.

9. The system as defined in claim 7, wherein the lease fee determining
circuit further comprises an invoicing program receiving the product of the accumulated

amount of energy and the lease amount from the multiplier.

Dated 26 October, 2006
Lincoln Global, Inc.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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