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1 AN IMPROVED WELDING MACHINE FIELD OF THE INVENTION 5 The
present invention relates to an improved welding machine that allows a user
to collect and transmit data. BACKGROUND OF THE INVENTION 10 In the
metal working industry, welders are norrhally paid on an hourly basis.
However, the hourly wage paid does not necessarily translate to the actual
guantity of work being performﬁ? as the weldérs may not be doing actual

welding work at all timeNWHER %EDaY&Ez}t% LD [nggh the welders

are being paid an hourly rate. 15 In this situation, it is very difficult to estimate

apI2CY Y ECPREINGVEIRAGN Welding works. For example, where welding is
conducted in a shipyard, when a same amount of welding for two different

projects is to be performed, the actual cost paid i.e. the cost incurred for the
whbiR ®resetoneediiderselTiess oramdopmredtaialyineo myethinhehal mims aruser to
coplerctorsirafsmndidne shipyard owners. In another situation, where the
amount of welding to be performed is fixed, the welders may delay

performing their work, so that the actual time taken to complete the welding

is lengthened. Advantageously, this will in turn, increase their wages.
TBAGKSGBOUNDeQREHEINCENTEONA same amount of welding work may cost

a shipyard owner differing costs. This situation is very unacceptable as it

creates 25 economic uncertainty, where the cost of welding is concerned.
RN e R SIS RO e T el BEhe T AR Ly A e

ahotitievaatinaid @oaseasurecbssanhe sttt iopthdorniual querdigofinvhls being
spam&bea@rqqarwgl_d'@rgnﬂéglmiselamg %d&%@ld@@dﬂ’kﬁéﬂm&i@%@m they
disiaysaare el s oled daun dh XA 0l d gy, for e.o. ancther
worker, or a supervisor, to be used for cafculation of a’ wage. Unfortunately,
this system is very tedious, and it involves the accuracy, and

In this situation, it is very difficult to estimate an actual cost incurred for welding works.
For example, where welding is conducted in a shipyard, when a same amount of welding
for two different projects is to be performed, the actual cost paid i.e. the cost incurred for
the work to be done differs. This creates uncertainty for both the suppliers or contractors,
and the shipyard owners. In another situation, where the amount of welding to be
performed is fixed, the welders may delay performing their work, so that the actual time
taken to complete the welding is lengthened. Advantageously, this will in turn, increase
their wages. Therefore, as can be appreciated, a same amount of welding work may cost
a shipyard owner differing costs. This situation is very unacceptable as it creates
economic uncertainty, where the cost of welding is concerned.

There have been attempts to improve this situation, mainly by providing an arc time
counter to measure the time spent on performing welding. In this system, the arc time is
merely displayed on the welding machine, and the displayed arc time will be noted down
by a third party, for e.g. another worker, or a supervisor, to be used for calculation of a
wage. Unfortunately, this system is very tedious, and it involves the accuracy, and
integrity of the third party, to record the arc time. Errors may also occur where an

incorrect welder is attributed to a particular arc time.

It is therefore an object of the invention to ameliorate one or all of the above problems.
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integrity of the third party, to record the arc time. Errors may also occur where
an incorrect welder is attributed to a particular arc time. 35 It is therefore an
object of the invention to ameliorate one or all of the above problems. 2
SUMMARY OF INVENTION 5 According to an aspect of the present
invention, there is provided an improved welding machine, including a data
detecting means to detect a desired data, a data collecting means for
collecting the desired data, a data storage means, capable of storing data
collected from the improved welding machine, wherein the improved welding

NSMARVIOFanveNTiena data transmission means, for transferring data
from the data storage 10 means to an external device. In a preferred

embodiment, the data detecting means detects a current passing through
thﬁcﬁﬁ’é‘?iﬂﬂw@ Jherefste! the AERECHRIRGINGMBSHS IfRIBIEEY dBtlREEVElting
whanhineyeldudilpingperiatotdg TeRieferalelycthe datad etaatingime aoasing

G %ﬁégf|ﬁbe{h§%£#€ée&§€'yatHEt&‘éEB‘?zEBJrFHé%f%”‘&SBéHFéh&r éfb‘FlHé‘%%ta

asecondaé o I. In this arran ement, when a current passes through th

infpl&ced H?e'QREPYﬁQ Ysitiie RFHARsIIRRRP. éTé‘?f%?ﬂd’t’?) ?SrEE? ine
indabedingltivesectntel didnsviksRrefeeably foatatkiesdiindatacisom foetldeia storage
inglblesaalrsapV@ling. means, to convert the electromotive force induced
into a readable data. 25 In a preferred embodiment, the data converting

means is a voltage level converter. In the preferred embodiment, the voltage

lelfet E6pIvERS COGRCAL SRACOMAHSISFINT WISERS ARlRTECH SHIGI @3B3EW fErough
détectedhde. Altereativelye thatay olésgting vabann e diele qotpetksca ttegs/vatl wehaf a

szé%h@%é]ﬁ’g SE?WHB&O“VG’ force is detected. Preferably, the data collecting
means is an arc time counter, which collects the time when

Preferably, the data detecting means is a current transformer.

Still preferably, the current transformer further includes a secondary coil. In this

arrangement, when a current passes through the improved machine and the current

transformer, an electromotive force is induced in the secondary coil.

Preferably, data detecting means further includes a data converting means, to convert
the electromotive force induced into a readable data.

In a preferred embodiment, the data converting means is a voltage level converter.

In the preferred embodiment, the voltage level converter outputs a logic value of “1” when
an electromotive force is detected.

Alternatively, the voltage level converter outputs a logic value of “0” when no
electromotive force is detected.

Preferably, the data collecting means is an arc time counter, which collects the time when
a weld is being performed.
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a weld is being performed. 35 3 Preferably, the arc time counter is powered
by a microprocessor. In a preferred embodiment, the data storage means is a
database for storing at least an arc time. 5 In an embodiment, the data
transmission means is a transmission pdrt and a data cable. In a further
embodiment, the data transmission means is a transmitter and a receiver. 10
DESCRIPTION OF THE FIGURES In order that the invention might be more
PR IR AT MBSO RIYREThOEAGDR RIABEFEscribed by way of

example only, with reference to the accompanying drawings, 15 in which:

Figw erbishewsnwbavaiall eenfigy sionohdednpiayeshaeldnaioime i ®ast an

Fiégrg@em% shows the improved welding machine connected to a welding
S

transtformer, 20 Figure 3 shows the improved welding machine in
communication with an external device, Figure 4 shows an overall view of
thie improvetinveatding daachinentssine oteshtossavraldimis stoansie grangddata cable.
communication with an external device, 25 Figure 5 shows the method of
measurin%vthe arc time according to the invention, and Figure 6 shows the

infhPoVEE S BRRRG MR RARRIF S TARRAME A M il BIOER" 3gPAHgceiver.

attached drawings are not necessarily drawn to scale. DETAILED
DESCRIPTION OF THE INVENTION 4 Reference will now be made in detail

RO ERAIGR S the ivention

In order that the invention might be more fully understood, embodiments of the invention
will be described by way of example only, with reference to the accompanying drawings,
in which:

Figure 1 shows an overall configuration of the improved welding machine,

Figure 2 shows the improved welding machine connected to a welding transformer,

Figure 3 shows the improved welding machine in communication with an external device,

Figure 4 shows an overall view of the improved welding machine connected to a welding

transfer, and in communication with an external device,
Figure 5 shows the method of measuring the arc time according to the invention, and
Figure 6 shows the improved welding machine when arranged in a welding block.

The attached drawings are not necessarily drawn to scale.

DETAILED DESCRIPTION OF THE INVENTION
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examples of which are illustrated in the accompanying drawings. While the

invention will be described in conjunction with the preferred embodiments, it

will be understood that they are not intended to limit the invention to these

embodiments. On the contrary, the 5 invention is intended to cover

alternatives, modifications and equivalents, which may be included within the
rit and scope of the inv ntlon as deflned’:it[)gE the ap nd,ed claims,

F%ﬁﬁ‘?é?ﬂ?&&" e 16118 U SERL dCa e Sfﬁeéif? Pt iRl Eiibyenton:
nexaerdes osphiifictelaityzies detferpchmpaiying freuiide. &\thisrdigtvention will

uBélezrégarwagno&sh@rfbmewtthirwerpﬁ@f@rreuw%saﬁte\mw hevaip e usdere8edofhat
Héry‘ae{VeSk'l Al haeeﬁ Lhatthe present i | %( 100, JRY.Re PEcHiced withoug o
these speci |c eta| not er instances, well known methods procedure

CWHQr'r‘ie”E@H%é?lﬁ%‘éehawr!?é'éﬁsdémm‘éaoirﬂﬁc?éﬁﬁ%@?%t waich may be
umckcesssithin absephd aspectpeithaeiresatibineativred bythiesfapparidegd claims.

degRABHAS NG IMPiNSH e&‘é‘@ﬁ’eﬂ‘%@&'ﬁﬁt%ﬁ: SVERUSIESAARL S idR, numerous

described only when collec % data relating to an arc time. However, it is to

baPSisSeial cﬂﬁé{e‘[ﬁ%ﬁn"h\}b 5 %8{%8%@&?10{8%@%‘?%%}‘1?8%% t9p plegent
froneatiore|Hiewe veradhivié bfo plesews e ooe vk atdirayy skt eof tthe ger ftar éheforesent

wial@dngbe. thhg nBRBERR P IRHegeS iesaBpsBREyad W ealdiigeMAshR &1ell known
eve s&ecorder 100 as seen ngo m(ﬂg&ter 1. Fl\geure 1 %Jéscn ove

all
coneftguratl%ﬁcgfj the' ir%orp ve ng ma(%SIH(aE ar%eg\r/]ents reco'rrag?{ia.gaf)‘?ﬁg ot
MQ%H%Q%GFIHGB%&%&?Q@GE&%H@?ﬁ@@ﬂ‘éeﬂ!@?rh data collecting means
20, a data storage means 30 and a data transmission means 40. As seen in

2 FUIR ibwiiG f&@sfé?#&mo%uf%uaeluﬁaa.ﬁgp%aﬁ.ﬁg% 60 AndadalR is

convertmé; means 50. The data storgege means 30 and the data collecting

nfE3AL0SE ArINBY éouﬁﬁimpl‘&%és ) %é%é&ntﬂ{aﬁdéo‘ﬁ%ﬁ 'tlriﬁutf’ be
capatipted thRtdhe iaveotiopun ey hensegdet ddefdotrlecieivzd cbdatadiricaziorelding

WikR RN Nk BRI QN CReHd N ErepEatdle3 wellgi@led description of

the features mentioned above, will be described in the following paragraphs.

Figure 2 shows the machine 100, connected in series with a welding
trahefBYAP? O YAes for an improved welding machine arc events recorder 100 as seen

in Figure 1.

Figure 1 shows an overall configuration of the improved welding machine arc events
recorder 100. The machine 100 includes a data detecting means 10, a data collecting
means 20, a data storage means 30 and a data transmission means 40. As seen in
Figure 1, the machine 100 further includes a power supply 60, and a data converting
means 50. The data storage means 30 and the data collecting means 20 are run by a
microprocessor 70. The machine 100, has an input current port 12 and an output current

port 13, for electrical communication with a welding transformer. (shown in Figure 2)

A detailed description of the features mentioned above, will be described in the following
paragraphs.

Figure 2 shows the machine 100, connected in series with a welding transformer 200 and
when connected to an electrode 19 and base metal 300 forms a welding transformer

loop.
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when connected to an electrode 19 and base metal 300 forms a welding
transformer 35 loop. 5 In the embodiment as seen in Figure 2, the machine
100 has an input current port 12, and an output current port 13. The welding
transformer 200 supplies an arc currento the machine 100 through the input
current port 12. An electrode 19 for performing a weld, is 5 connected to the
output current port 13 of the machine 100 by a welding cable 504. An
electrode holder in the form of a welding rod holder 18, is provided to allow a
wialdies enbnslislpneadaennainvEligureveldivgnieghertoitffebasyealiophgurient port 12,

elpgiradeuifite srMass a1 DagR MEHhSHEn iR iRENB RIS IEE AsFaRBRNt to the

ARRIS Cr%%t?ﬁ'ﬂfﬁﬁr%‘u%%%ﬁ%eirmzpu"t"E‘Sr?e‘r’]"teélgg‘%?/ﬂmeéT

[ Iding arc current. . .
14§ @% Id,
flows from the welding transformer throug %ﬁ{ﬁ?ﬁ%ac\%lr%%% "an f%v%’r%e °

eREBeDIC eI s e tRPFubhahEd s pnstd %@’tﬁa&'l@'%éﬂ%lé% An
trelnsfmdnerolﬂerr_m ngeaommpbevm_ldiop.rd& Heddening) asweiddadmsaﬁmn_aevelder to
CQRRILIRFNG SIrmLi. fQV YR HDGRIREESS AR I ARttt LR ke diMeniLt 2

th%gresent invention, the rr&achine 100 includes a data detecting means 10,
a RN EERR WE9a data storage means 30, and a data

transmission means 40. The data detecting means detects a desired data,
and Hie0es aghrdbrieatacmeIFagiaoRRES wOdRE Ml eetiimetntackitighuis tigant

stored.in a data storage means for subsequent tra iSSI n@a
oS 19 R B R At R IR 38000 e o

MEBAEIrTaAd BrifEBeah it BRI PRAIRESH A iBe v aiingdfanséeeandorming a

meanseldidopther includes a data converting means 50. In the present
embodiment, the data detecting means 10 is a current transformer 11. 30

When a weld is performed, i.e. when the electrode 19 is in contact with the
bggwg%y\/eld in this manner completes the circuit for the welding process.

In the preferred embodiment of the present invention, the machine 100 includes a data
detecting means 10, a data collecting means 20, a data storage means 30, and a data
transmission means 40. The data detecting means detects a desired data, and triggers
the data collecting means 20 to collect the data, which is then stored in a data storage
means 30, for subsequent transmission to an external device, using the data transmission
means 40.

Data Detecting Means

In the embodiment shown in Figures 1 and 2, the data detecting means 10 further
includes a data converting means 50. In the present embodiment, the data detecting

means 10 is a current transformer 11.
When a weld is performed, i.e. when the electrode 19 is in contact with the base metal
300, a large welding current will flow from one terminal of the welding transformer 200

and returns to the other terminal of the welding transformer 200, forming a complete loop.

When a weld is being formed, current will flow through the machine 100.
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300, a large welding current will flow from one terminal of the welding
transformer 200 and returns to the other terminal of the welding transformer
200, forming a complete loop. 35 When a weld is being formed, current will
flow through the machine 100. 6 The lafge current passing through the
machine 100 passes through the current transformer 11, which further
mac ud%{ a current transformer seconda% coil 14. The current transformer

A8 GIFTaR: RARRSTEPY id 1R B8NS refleRRentidl"aie) dlfrerrem
flsanatpmesugh weictufrethetrinedfdemer egrent trailfgemsraesendangsetic flux he

inchrire ﬁ@fﬁff@ﬂﬁ@riﬁdﬂérﬂf fh@cﬂﬂér\?’ﬁ@ﬁ‘éﬂb‘@@eaﬁ'ﬂ@ﬁi?@@ﬁ&&é‘@ﬁ@gﬂﬂtéhﬁl. Any
cyrre Nt transfor, ar I van ou vin fa.,. .
O e T ML IS e
rﬁﬁ%l‘iﬁ’fé £00 %tﬂﬁgtlﬁfﬁf@ﬁ e WH@%%%'&%WW”B@Y%WE@&%@WG%."airl?former
wieen ralamestdilpasses through the current transformer core 11), and the time
when the machine 100 is left idling. (i.e. when current is not passing through
the current transformer core 1 gﬁsg)ecmca when a weld is bein

pBAGHRAFLSN RN ARt ARISSHPORIe AT NN fBeHARR Rl mEPTE Agnsformer
elelcwinatioiyeltfe roa@dhinkaetedoie distomeéshiththénrank iotiady sedormdagya oesld 4.e.

Thadnadueed:qlgsseamativerancecliggerfAtniAce Ve TiI NGNS frfe WIRSH the
conv%rtst elec e(?tm vef rce |r}1duced |nt(i) rleada}ble data, Yﬁh'Ch is

inpat mr%ot data co ec ing Trieans to begin CSO||ré%tllfl)§SC?anf%. %H%hpﬁé%e% rrent

eﬁ?éﬁmfﬂ‘éﬁﬁofﬁé Hata converting means 50 is in the form of a voltage level
converter 51. The voltage level 20 converter 51, when triggered, then

C%B)é?ﬂéame m%%cgdvfémg%maf SAAERIAPYL U&%n{%%éem%[@ﬂsfﬂé%%ﬁent

secondary coil 14, to a logic vajue "1" to the input of the data coIIectln

@éﬁ&o%erwh&{‘tﬁ@%&”é“% \f/%rﬁSd% fsreiqe d’é%%‘?@d” the s %&%&ﬁ?ﬁndaw
nreénEt20 e fidsces cotelcordatise [fettre idegerspaorgtzheodeerticolivetad istarwhich

arehifegsahetigng vhemwweldiRodaReth thiadadamddga, which is then input into the
data collecting means to begin collecting data. In the present embodiment, the data
converting means 50 is in the form of a voltage level converter 51. The voltage level
converter 51, when triggered, then converts the induced electromotive force input from
the current transformer secondary coil 14, to a logic value “1” to the input of the data
collecting means 20. When the logic “1” voltage level is detected, the data collecting
means 20 begins to collect data. In the description, the data collected is an arc time or

time when welding is being performed.

Conversely, when welding is not being performed, no current will flow through the current
transformer, and therefore neither a magnetic flux nor an electromotive force will be
induced in the current transformer secondary coil 14. In this situation, the voltage level

converter will output a logic “0”, and the data collecting means will not collect any data.

Advantageously, having a current transformer as a data collecting means enables the
machine to distinguish the time when a welder is actually performing a weld, and when
the welder is not performing weld. Therefore, only when welding is being performed will

the data collecting means 20 begin to collect data.
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Conversely, when welding is not being performed, no current will flow through
the current transformer, and therefore neither a magnetic flux nor an
electromotive force will be induced in the current transformer secondary coll
14. In this situation, the voltage level cohverter will output a logic "0", and the
data collecting means will not collect any data. 30 Advantageously, having a
current transformer as a data collecting means enables the machine to
distinguish the time when a welder is actually performing a weld, and when

tHeatedldbedtinaddeangorming weld. Therefore, only when welding is being
performed will the data collecting means 20 begin to collect data. 35 7 Data

Collectingibeansisith &ndeideside thd adatis cditetted nibensl@a bedliestitngeolieanthe

201p0iN5a19. fQllSEL IR PSS s dAttudin 4y B HS M dRStHRed: IReHESIREN a
data js an arc time, or the time when a weld is being performed. When the
0473 PGBIRRFE PEVEFis output from the data detecting means 10, the data

collecting means will begin collecting data. 10 In the embodiment of Figure 2,
thekataneobgRing VaRags ROdsia il FbmT Mereteseddiandivdaaicn e data
vggﬁl&%r!e\(geléﬁsdeﬁpgtedﬁ égl?eq%ta q{lﬂlecting means, powered by a
miCroprocessor 70 WﬁPbegln f0 Collect a time. As can be appreciated, only

15 when a current is passing through the machine 100 will the timer begin to
célahiséentoeiizne.oF Bigease, Oferafeientestitusrivaer 20 alsairedepred in the
specifications as an arc time counter, as the timer, in the illustrated
embodiments, collects the time when an arc is formed, i.e. a weld is beingg@ans

pENTRIEY. YBePnE arodhe colfifde2 fYRbRrERAF B theendtib oHadig:

nrsasued P urcdatee shve’ wié ihegeldineplegertonmett dandpefaperegiaieddenly

Metake Breaks iPabahyerid & HaYe Ahine 100 will the timer begin to calculate the
time. For ease of reference, this timer is also referred in the specifications as an arc time
counter, as the timer, in the illustrated embodiments, collects the time when an arc is
formed, i.e. a weld is being performed.

The arc time counter 21, controlled by the microcontroller 80, measures a cumulative time
when welding is performed. Therefore, a welder may take breaks in between a day, and
the arc time counter 21 will be able to cumulatively calculate the actual time spent on
welding. The arc time counter 21 may be any model or type available in the market.
However, in the present embodiment, the arc time counter 21 is implemented using a
crystal oscillator as a clock, and includes a microprocessor 70, as part of a
microcontroller 80, run at, in this embodiment, around 20 MHZ.

The method of measuring the arc time will be described in detail later, with reference to
Figure 5.

In a preferred embodiment of the invention, the arc time counter 21 includes an arc time
display 15. This display allows welder to have visual access to the actual time spent on
performing a weld.
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the arc time counter 21 will be able to cumulatively calculate the actual time
spent on welding. The arc time counter 21 may be any model or type
available in the market. However, in the present embodiment, the arc time
counter 21 is implemented using a 25 c®stal oscillator as a clock, and
includes a microprocessor 70, as part of a microcontroller 80, run at, in this

emboglment around 20 MHZ. The method of measuring the arc time will be
d ¥ ater, with reference to Figure 5. 30 In a preferred
embodiment of the invention, the arc time counter 21 includes an arc time

diRpiaycelicciets Bisphey aTFovyg‘ﬁ/e‘Fﬂé?tﬁﬁ halveIGRstiIRPE cBBR¥ o EABIQEEGaltImEe
spetrbeontdeiosmirgsamwe . BB8a BatagBtokage Bleansdfatm ob keciewdyntioter

AGIABE C&“Hé?éb%led§$CrT*Pi%do%E°‘é‘f‘or88é‘tﬁﬁ’é'§r% DY URGHHBH CHRARIHE 04 B dSing

stored in a data storage means 30 in the form of a microcontroller 5_memory
o §alsn IR SESTHE 8&%%?6?%‘8 IR MY SbF MR IALRIAER R E¥etRing

means, to process the data stored, in the form of a microcontroller processor

79nd hecreiiresiat allen dResn o ds ﬁf@ﬁﬁﬁnﬁh@t@méﬂﬁﬁ@f@fﬁ theaisamdh@unter

thlme counte tt%el rocessedb |cr?é)roce rb79mln h greset

rocessed ICTOPTOC e microc ntroller
emb% Iment, the microc ntro‘?F memo e5| nednto store mu

dﬁtﬁ“ﬁﬁcﬁéll%%l@@iﬁﬁ@%@'ﬁ%ﬁ@ Sﬁtﬂwérdjaﬁﬁo“ﬁd?@tﬁgt%bﬂél@é%g‘@Q?éa
Ny be.thggrteantodhatactaalbdatgdtzetihttntieen athen eanbiostiment, the
machine 100 further includes a reader (not shown in figure) for reading
|dentlfé|ng parameters. For e.g., the reader ma be in the form of a scanner

td" ShamBIABIRRY BE NG ST g &W%ﬁ[ﬁaﬁ%ﬁﬂ@ figPwn in figure)
pinaierstiogsidsraifvieddraitetenisyiry ewd therreatlsr stevthetingherfeine ofrascanaer to

PacHRURY WeidsTb&tBede/ Briatiangdiobr iIanBiIdRAIRIMEIBESINEIdECO a welder,
biggﬁ?lm% érYao E:%?ré%ﬁ;? g{’?rl%%ﬂhélgg%%r{%gl% gle;;uar}ﬁlcular welder. Other variations for
identifying parameters include biometrics — voice recognition, fingerprinting, retina

analysis, etc.

Therefore, the data that may be stored in the microcontroller memory 31 include the arc
time, the date, and the identifying parameter of a welder. The microcontroller memory 31
may also store multiple data, for e.g. arc times of a same welder on different dates, or of
different welders on different dates. Therefore, the invention provides for an accurate
attribution to a welder, on the actual work performed.

Further, to provide a level of security to the data to prevent fraud or tempering, the data
collected may be secured by way of encrypting the data, or by imposing passwords to
access the data, or by specifying a method of uploading or transmitting the data to the
external device.

Data Transmission Means
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analysis, etc. 20 Therefore, the data that may be stored in the microcontroller
memory 31 include the arc time, the date, and the identifying parameter of a
welder. The microcontroller memory 31 may also store multiple data, for e.g.
arc times of a same welder on different 8ates, or of different welders on
different dates. Therefore, the invention provides for an accurate attribution

Ider, on the actual work performed. 25 Further, to provide a level of
B e WAt e A I T Bt B ey

sensetisbipwagrbfénangptinbahé’ddiae oty irapeisisgiopasserasds toyodiceesdata

theyalatassiny spesibrig ewrethesl of uploading or transmitting the data to
the external device. 30 Data Transmission Means 359 The machine 100

provides for a data transmission means 40 in the form of a data transmission
pOft 2aNRRy RS ALITHE dARSRISAOMITEHAhIBANSISH RS Fediipstdn any way to
trecssis sherudtaanwiexie redaing deodkte Spii aahdievapiweciated, the
transmission method may also be modified in any way to transmit the data,
without departing from the spirit of the invention. Fr{ﬁure 3 shows, an

efiBY8imhERST AeSROBAMSILAAIR INEURR WIS MR SR HADSALSHIEN fRsAs 40,
fopnihef fotrared naissioanpiesion] parid4dasne adsita 4B0Ehé2dathecalale 42bki4219 in
CRBARHM i@éi‘é@ﬂ wmfﬁﬁn%@maaaa@émég@h@mw #fgﬁi@}ar%ﬁ?» ?%é’téj??@cessing
Process ICE. e.dat rocessin evice IS shown In t orm

e e e e B I R B e QL 0. e
trafSiREBYS P therblgt42 AV sHeSrifarsEusRiRsl 8t tisd dBian & se &g riaicrocontroller
cemputes 426 ofa sobgeguentonanigulatiqrerionentputation)dting.theawagisy the

f%a%%ghowgégﬁrwelder.

In Figure 3, the data transmission means 40 is in the form of a data cable 42. However, it
is envisioned that the data transmission may also be achieved in other forms, for example
where data transmission is performed by way of infrared technology, or blue tooth
technology. In these two further examples, the data transmission means 40 will be in the
form of a transmitter, and a receiver, where the transmitter is integrated or in
communication with the machine 100, and the receiver is integrated or in communication
with the external device 400.

Further, it is also envisioned, that the external device 400, may be other forms of data

processing devices, for example, handheld computer devices, or personal digital
assistants, and not necessarily a personal computer 40, as shown in Figure 3.

Data Management

In the present embodiment, the microcontroller memory 31 will store the current welder’s
data, the welder's ID, arc time data, date data, or fraud data if there are any. For
example, in stick welding, the arc time collected by the microcontroller may be compared,
with a known time to complete a particular electrode. Therefore, if the arc time measured
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15 In Figure 3, the data transmission means 40 is in the form of a data cable
42. However, it is envisioned that the data transmission may also be

achieved in other forms, for example where data transmission is performed

by way of infrared technology, or blue té8th technology. In these two further
examples, the data transmission means 40 will be in the 20 form of a
transmitter, and a recejver where the transmitter is inte ated or i

cb%ﬂ?ﬂi?nﬁ?& i85 SRR SRS PO S (AR FireRer %?ébfPa?esd G the arc
ctimenuaidetidanifigd akdrevdelatal device 400. Further, it is also envisioned,

that the external device 400, may be other forms of data 25 processing

dgw%eg ﬁm%%tho%noqrr]ﬁ%%a%?gq%e& feMICES1 9L %?rsgrqq}acﬂgltal scribed in
assistants, and not necessanly a personal computer 40, as Shown in Figure
St*Bé?ﬁOM'QﬁQ@@W@ﬁf‘ 30 In the present embodiment, the microcontroller

memory 31 will store the current welder's data, the welder's ID, arc time

dataadals dald-0k faud dalpll dNatrea"m Ay <5k ﬁ%@mwem%&we@egase

the arc time collected bﬁ;/ the microcontroller ma&(ég)e compared, with a known

iR B PR & A5aMATRL PRI NG BIRY OHR FeTole Haldel (DG WEtRE QL hpegdays
10efigrendieetefaretheodmdansiineidorchrdaie ttrodehohehdaisiZeasgissiatengens 40

Ia&id%@@@h@f&ﬁ@ dmﬁmywdamﬂﬁemé@nﬂodat%&%@»@mm efttheal data
method Almanaging e Qeat%% Se Rl IURNENGAL fg%‘édn's escrrhb.sedorﬁ‘and‘rece. t
fo FOWIr'Ig paragra GF'I ac ga Base IS crea?e c‘fstore P
rrféW$ﬁ@b&8ﬁﬁ9f@§?aﬁzﬁsﬁaw%daéﬁé%mﬂémdwm ﬂ"ié %%aéta
addtdhe datay dictbe \eeld ennf diviovolaygs ibefore . Aihesefsreuapomtraniseissidnhe

OFgﬁt%ébmeg%&Qﬁ]Hé‘t%”ﬁﬁ?rﬂ@%‘a&lmﬁﬁﬁ'érsﬂgoliotﬁ‘&dtﬁ%‘:ﬁf%%éhgu%ﬁi‘ data

from the machine's microcontroller memory 31, the external data device 4
WAPEABIRS (i 83 BBV RRLIG T WhiH s eNéxf SR 7 1 P@ge‘?ﬂtat

least two records. Should there be discrepancies, it can be detected. Therefore, the data
stored in the backup database may be verified.

Figure 4 shows an embodiment of the machine 100 in use, with the welding loop and
external device 400 for use in the present invention.

Figure 5 shows the microcontroller programme, or the method of measuring the arc time,
or time when welding is performed, using the features of the invention. Specifically, and
as illustrated in Figure 5, the microprocessor 70 continuously monitors the input of the
data collecting means 20 for a logic ‘1’ or ‘0’. Voltages possible are 0V ~ 1.5V for a logic
‘0’, and 3.5V ~ 5V for a logic ‘1°.

When a weld is not being performed, no current passes through the current transformer
11, and no electromotive force is induced. Therefore, the voltage level converter outputs
a logic level ‘0’ to the input of the data collecting means. When the logic ‘0’ is detected,
the microprocessor will continuously recycle to the start of the program, i.e. to monitor the
input of the data collecting means 20.

When a weld is being performed, current passes through the current transformer 11 and
therefore, an electromotive force is induced. The voltage level converter outputs a logic
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of transmission is performed, the transmission data set will again include the
current data, data of a day before, and data of two days before. At a
subsequent transmission on the next day, for example, it may be easily
understood that the previous current dath 15 becomes the data of a day

before tomorrow. In this way, the data may be matched on at least two
records, Should there be discrepancies, it can be detected. Therefore, the
IR SToraR e Bl AELEAES Thiby HEPURFLE, e SRRl 20 the
emigsuiieeassof tlavihbedime to@ehdata, with the welding loop and 20

external device 400 for use in the present invention. Figure 5 shows the

icrocontroller program or the method o ring the.arc time,  or fi
i L R BB Sl R TR T L e
and as illustrated in Figure 5, the microprocessor 70 continuously monitors

thﬂﬁgpwgnf kel2b tiaiatemﬂd(ztim!gemetarmlﬁfdtfmg md;agk:z‘airmgfﬁhé/mlitagﬁ@cessor
PogSikigEe L Ti”méytﬁ%%i'ﬁ’%o%ina%%@{imév for a logic "1'. When a

weld is not being performed, no current passes through the current
transformer 11, and no electromotive force is induced. Therefore, the voltage
leViishornoesser SRS bakigie tearilordiadhibitotipilt efith@tdhedsullot tivgydata
meAas&ing/Meardhedogic 0’ is detected, the microprocessor will continuously
recycle to the start of the program, i.e. to monitor the input of the data
collecting means 20. When a weld is being performed, current passes

thAG1EGH Sl rdnE a9 INIORIE 1 Carich- 35T EPnrwhan BRIEHD RO AV Fuiest or
isnaidungetatlit e it pedolevel, convacteprockpstis 20 Witimdrk degealp Timdrhen the
logic "1'is detected at the input of the data collecting means 20, the
microprocessor 70 will begin to collect data. The logic "1' is input to the data

cOMECRITEPRIBETS S0 PP SAREAR A e PGSR RIS &Y IGiAe I LVRg o
1hés"Se diee atrith eteratthisdile tatochaaias 20 ¢ngal, ithibandieicogirnaes swmarris0.
marks a "Start Time", to begin recording the arc time.

The microprocessor 70 will then go back to start point of the microcontroller program.

Figure 6 shows the machine 100, when arranged in a welding transformer block of 8
machines. The welding block is powered by a power source 600, and the power is
distributed through the power distribution board 500.

In a further embodiment, the machine 100, further includes a data controller means (not
shown in figure) to toggle between two function modes - a data collection mode, where
data may be collected by the machine 100, or a data communication mode, where data

may be communicated to a external device 400.

In this embodiment, when the machine 100 is turned on, the programme codes in the
microcontroller program will instruct the microprocessor 70 to read the input of the data
collecting means 20 for the function mode. The status of the logic state will cause the
microprocessor 70 to branch either to a data collection mode, where data may be
collected by the machine 100, or in data communication mode, where data may be

communicated to a external device 400.
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Microprocessor 70 now goes back to monitoring this logic "1' state at the
input of the data 10 collecting means 20. When this logic "1' changed to logic
"0', i.e. a condition when there is no arc current or welding that is being
performed, the microprocessor 70 will mhark a "Stop Time". 15 The
microprocessor will now calculate the length of time period from the "Start

p Time" and stor s time period as arc time data in the

to the "St
oA o A et i
poinbe e spllectico mesierddrogrennif 20d8ig eI Brerd\irethécipRIcnfsec GO, will go

\Qfldsw; wrm@%ﬂﬁngapumtdémwmwm@h@I%Kﬁ&&em@iags The welGhpg:, wil
ock is power n wer i tripute:
e A S R R B S SR oo e
n%\%q’ﬁfﬂéeﬂ(ﬂ?'%rm@? fHenRies a data controller means (not 25 shown in

figure) to toggle between two function modes - a data collection mode, where
daifeFRaHRe collected by the machine 100, or a data communication mode,
where data may be communicated to a external device 400. In this
emﬁ@‘%e machine 100 is turned on, the programme codes in
thidteBativriyodntroteapprerpsan Willmastraartie taidheprste ssorsiy tomedadvthere
Irwﬁrﬁamgt%tamﬁql{@@tmww@@%@r%@ﬁmloﬁumm@aTaarﬁt&;lﬂ%cHtéhmg

8chlc st;Fl ﬁ will rc&%%ﬁo ne mlcrorﬁ)rocessor 70 to branch either to a data
ection mo&e Where data may be collected by the machine 100, or in data
communication mode, where data may be communicated to a external
deviee-diRatidpreardn branching to the data collection mode, the

microprocessor 70 will read another input of the data collecting means 20,
wheshatidelpgike Qats m&letnh@ AUSFRRTO@RS5BE fLyVPbaRed RS ﬂeethﬁc%adsﬂngner

sl tofthe ro man cute. And Io ic "1' at this input, will
mlgqroproceas%%r §6 co ?egﬂc easrsg El?rg)e dg{a‘g%éh w?fjb f%cp?he

5% bPatleiase e W? fipas=as an arc time recorder.

The embodiments have been advanced by way of example only, and modifications are
possible within the scope of the invention as defined by the appended claims.
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Alternatives Data controller means Alternatively the microprocessor 70 may
branch to the data transfer mode where 10 communication with the external
device may begin, and ends with a return to the starting point of the
microcontroller program. Data collectindmeans 15 Alternatively, the data
collecting means 20 may be incorporated into the microcontroller 80. In this
alé(lfrnatlve embodiment, the microprocessor 70 is programmed to collect the
dxt8!Md, the arc time, and functions as an arc time recorder. 20 The
embodiments have been advanced by way of example only, and
mpdiﬁ@aﬂgm@{@em@ib@mwimdmg.ﬁgope of the invention as defined by the
appendgd Igldngtsec} % s[old@[\nclmer gv dlng machine, including a
data detec Ing means etect a desire data a data collecting means for
collectirfydé %@ﬁ@éﬂd‘éﬂé%ﬁﬁ%fﬁ”%@f‘&’d@%éﬂfﬁad dalBable of storing data
collected fiata theragpnovads, Wwelpkbe noachone Vdaeretol kugein fronv etewieldioged
macmggﬁyrm:%rhmgludes a data transmission means, for transferring data
from the data storage means to an external device. 10 2. An improved
weld|ngV¥H8@r'f‘n3‘3c'E’b‘?d’in’gdt8V8'|%{Hﬂ T3GREReiITRE" AELdeRe Ariflgan iR @ ission
detecrsansUardranstassirgeiadiagh theedeiaskirrge2ngansrioproeate el davise-
machine according to any one of claims 1 or 2, wherein the data 15
dgtectlng means | Lcé]rrent tr nsformer 3. An ||*n%rq Weldlp g%Chdnt%ctmg

ove ine -according to,c rein
accordlng {0 Elaim 3, 3, whe ein the current tr gnsformer ‘fUrther Inc

SEEAAIRIREHH 2 current passing through the machine.

2. An improved welding machine according to any one of claims 1 or 2, wherein the data

detecting means is a current transformer.

3. An improved welding machine according to claim 3, wherein the current transformer

further includes a secondary coil.

4. An improved welding machine according to any one of claims 3 or 4, wherein the
current transformer induces an electromotive force when a current flows through the

machine.

5. An improved welding machine according to any one of claims 1 to 5, wherein the data
detecting means further includes a data converting means, to convert the

electromotive force induced into a readable data.

6. An improved welding machine according to claim 6, wherein the data converting

means is a voltage level converter.

7. An improved welding machine according to claim 7, wherein the voltage level
converter outputs a logic value of “1” when an electromotive force is detected.
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20 4. An improved welding machine according to any one of claims 3 or 4,
wherein the current transformer induces an electromotive force when a
current flows through the machine. 5. An improved welding machine
according to any one of claims 1 to 5, wHerein the data 25 detecting means
further includes a data converting means, to convert the electromotive force
induced. into a readaple data. 6. An improved weldin ?chlne accordlng
cfint'B, TNRYSH WSRO0 i kit 0 RGE NR chbeEFTep the
7. Avohigaro\rvelveettierite e @Mmﬁ@@ootléqw,ewwerelﬁqmm@h@@@rce is
levelygepigarter outputs a logic value of "1"when an electromotive force is
detected. 14 8. An improved welding machine according to any one of claims
1 to 8, wherein the voltage level converter outputs a logic value of "0" when
nd: eI‘é’&ﬂFE)‘PFR)iWeV‘@P&%Q|§‘3&Bt'é?:ﬁ99°5"QgA%a}ﬁYpﬁ%‘?/éﬂtWeRﬂﬁ?@%aé’ﬂﬁﬁ’és wherein
accottdingttocamyctmenoddheip eecadimgectaimirwherein  the data collecting
means is an arc time counter. 10. An improved welding machine according to
claim 10, wherein the arc time counter is powered by a microprocessor. 10
11040 iRBrRREGIStam g ?ﬁﬁé‘ﬁuﬁ&%k"d&?dfﬁ&%‘a% gﬁ%r%if‘ thE predagisgunter is
clainpowgtesieyra thieroereeetepage means is a database for storing at least an
arc time. 12. An improved welding machine according to any one of the
pqchdl cal eiaﬁj"lereln 15 the da(}a tr nsmlssmnf means |satr nsmis

acnine accor one o € precedi C |ms W ereln
port an TatA Cabia 3o rovea%elanl){g machine accor gn

one erc‘ljéiﬁwétcﬁael@e%ﬁé?éﬁ%ﬁ@aa%fﬁrﬁgﬁ@ﬁﬁé?@ﬁtl?ibéﬁ‘fé'@ea transmltted
and a receiver.

12. An improved welding machine according to any one of the preceding claims, wherein
the data transmission means is a transmission port and a data cable.

13. An improved welding machine according to any one of claims 1 to 12, wherein the

data transmission means is a transmitted and a receiver.



