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1 AN | MPROVED VWELDI NG MACHI NE FI ELD OF THE | NVENTI ON

5 The present invention relates to an inproved wel di ng

machi ne that allows a user to collect and transmt

data. BACKGROUND OF THE INVENTION to In the netal
wor ki ng industry, welders are normally paid on an
hourly basis. However, the ourly wage paid does not
necessarily tr I ity of work
bei ng perfor ﬁ‘@ﬁpﬁ&wléﬁﬁwﬁdww doi ng
actual wel ding work at all tinmes when they are at
even though the wel ders are being paid an hourly
FlEFQt%FTE'E 'NNENT@ Nsituation, it is very difficult to
estimate an actual cost incurred for welding works.

For exanple, where welding is conducted in a shipyard,
The,Aessent BxpRtioantalates &9 aReiMirenpd weldingnpaghing dhaingllows a user to
collBét@naGiamsing day. be perforned, the actual cost paidi.e.

the cost incurred for the work to be done differs.

This creates uncertainty for both the suppliers or

contractors 20 and the shi pyard owners. In another

situa amount of welding to be
BAEEFIRCQ%B Q%THH@MENFM wel ders may del ay perforning
thelr work, so that the actual time taken to conplete

wel ding is | engthened. Advantageously, this wll
In th%mtetﬁl working: indus{ey, Welers argenpasallytpaid en gnéoudy basis Hiwever, the

houﬂgm}é&e‘ p4i8hoed M%@Q@#W tr@hsi¥e! Q' g M JIBNLIGOS wok being
owner differing costs. This situation I's ver

Perfaﬁa%%eﬁ 198 Meelqass maychal dbedome 8CaloHeIAe Witk el ghitipes when they
are WhRBA, Eféh H8G§h e WIS BE: baing BRI NRAry fdier e have

been attenpts to inprove this S|tuat|on mai nly by
providing an arc tine counter to nmeasure the tine

In t&iB&fthath, RS fv@Fyndlﬂl%lY\@:l gétl?t%te |d?1 éc!?ua? R¥Eh8IFred 1# wiliding works.

time is nerel on the wel di ng machi ne, an
For epamales mhasfe\uelatne ig Pwyuﬁtqm N BeshRYBEH WS g ymaunt of welding

for fwd differRaf ﬁrb+ecfsqg t& b8 peﬁ@@r‘iébe'théﬂﬁétbﬁroospﬁaléll 8 URB 85 SiREurred for
to be used for calculation of a
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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wage. Unfortunately, this systemis very tedious, and

it involves the accuracy, and integrity of the third

party, to record the arc tine. Errors may al so occur

where an incorrect welder is attributed to a

particular arc time. 35 It is therefore an object of

the invention to anellorate:%ne or all of the above

problenms. 2 SUMVARY OF I NVENTION 5 According to an

aspect of the present invention, there is provided an

i mproved wel ding machine, including a data detecting

desired data, a data collecting

SUﬂE@ﬂ@’b@Hﬂggﬁﬁﬁ%ﬁing the desired data, a data storage

nmeans, capable of storing data collected fromthe

ed wel din nach i ne, mhereln t he i nproved wel d

AC%@ }/Fba” PEPEH & therRIegaRISNE R a hﬁfeaﬁs‘if%g%ﬁ" ﬂaamed We'd'"g
maéHifie tlh@lﬂdﬁﬁ@rar tatg dbddting marshie diedt $desirgedatd Oa l@ﬁ‘éollectlng

n tern devj c I n referred enbodi
metish B OB e HESHED dattec ¢ha SSTRUS OTa0CPARbY Rf si3gRo data
collefted rmﬁmltrmelm&beécﬁﬁmdmg inaehiflal ah&eiretHel |ﬁﬁ>rmnﬁeldﬁ|g machine
bl e ta%%let ct the event when

furtier; ipgk BRRIBISSRN yneanfefa é‘i""&s}&é’t’@c‘ﬂﬁtﬂ émﬁ’egﬁsdqt% storage

me@nsidldnediterhslagesicer ner. Still preferably, the current
transformer further includes a secondary coil. In this

arrangenent, when a current passes through the
Ind ﬁﬁéférkéﬂderﬁ&!\‘d‘lmeﬁt &RﬂdétbQjet‘éd:[lﬁgiﬁieanngefercWE@rﬁ'éfﬂrpasﬁﬁg through

el ectronpti ve f i s, induced in th condar il
the BpEAT pTerorer D BF 84S G MEERRT Braie o CREELHissSvgnt when a
we|da§[ae|ﬁg)pymrtﬁeag neans, to convert the electronotive
force induced into a readable data. 25 In a preferred
enbodi nent, the data converting neans is a voltage

Prefe?xisll, th@ aa@rde@éoting Mdahe is eliresrit @@nsfohash nent , t he
vol tage | evel converter outputs a |ogic value of "1"
when an electronotive force is detected. 30

snuAIptaér@atyi MBé Yeurtdme tva:ristoﬁtmerlfanﬁér et t 8rsezoh@aty Scall. In this
g c val ue " 0" %
arrang ment, when a current passes through the improved machine and the current

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

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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el ectronotive force is detected. Preferably, the data
collecting neans is an arc tine counter, which
collects the time when a weld is being perfornmed. 35
3 Preferably, the arc tine counter is powered by a
m croprocessor. In a preferred enbodi nent, the data
storage neans i s a database ¥or storing at | east an
an enbadi nent, the data transm ssion
Pre?F‘é%‘i’i%’t %aff tt’?%ﬁ%‘n‘ﬁt%@? BRAWHSH Y ZHRICEORIESS¥abl e.  In a
further enbodi ment, the data transm ssion nmeans is a
transmtter and a receiver. 10 DESCRI PTI ON
In 3-prefsited RPQAIgERt. the:at? Alorags BREMDIS %ﬁﬂﬁ?a%gzhﬁtf’ang at jeast an
architld. y under st ood, enbodi nents of the invention wll
be descri bed by way of exanple only, with reference to
t he acconpanyi ng drawi ngs, 15 in which: Figure 1
In g ESodiiety Bealata EaMYNMIgHIsrainans Bfa trdRniisisropetaved dataGable.
machi ne, Figure 2 shows the inproved wel di ng nmachi ne
connected to a welding transfornmer, 20 Figure 3 shows
In 4 farhéramsodatenteindi dagh MBEMiSor MeE ML ANt avd talreddiver.
external device, Figure 4 shows an overall view of
the i nmproved wel di ng machi ne connected to a wel di ng
transfer, and in conmunication with an externa

e EITN Gk chBHBYRES The | nvent i on, and Figures

shows the inproved wel di ng machi ne when arranged in a
| dj ng, bl ock. 30 The attached draw ngs are not
In *@%éé@tgp? |"1yeata°am'q1us%§ é’éﬂr%.%]'yblf‘ﬁﬁﬁ ' BE%@E%I"??FFSCN tpg invention
will bE ek THy(Mhy 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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4 Reference will now be nade in detail to the

preferred enbodi nents of the invention, exanples of

which are illustrated in the acconpanyi ng draw ngs.

Wiile the invention will be described in conjunction

with the preferred enbodinments, it wll be understood

that they are not intended to limt the inventi on to
ese e i nv

t
RefbiTERalh 108 Bootaveal erALis Bt Priftnd Preptame Ay the nienton
exaaplasvat] vehitts arevithistiatedhiy the actanepanging drawings. White el ifivéntion will

o B RGO BT SR R BB oo
the;daea:notphteoded)io tifni the &S'enﬂiort foviba$eé @mboditieRtd Gh the contrary, the
S, &8 er,to

55 Bt ferRHaP St T IReI-BUSH Snd ulIPtR, whih may be

inclirdrtewithin the spifil dndoscaple\df dhs inventiomeasiiefivedibyahy aplsénded claims.
t on

h th t 10 be .
Furfibrhi®, B fillbyinds nBeisd Bherpro 68 thae Plesir, iigption. numerous
spemnstjatadeare vl forthk irovmier teplovids,a mbm@dwrﬁSrstanding of the present

. C ents, an eat ures, have described in detail
inveGBB Ao, § Wi RE BT 19'5vs 6L BinaT SRl &, pr il e brosent
invepitiers endy henpranticeanwitiaut these fspetibndagilsas @thepﬁrilsgwhcee,g@ell known
roved wel di r nts rec IS )
met BB Yl (ORI, Pra atg® GaV oPer drsciped B diidihsq as not
to uhnmssehﬁyvebsnure aspecs dfthdopresafipmveation.ed t hat the
i nvention may be used to collect other forns of data
froma welding machine, for exanple, current or
In theltoﬂg&nngt@eqmeptﬁdrurtﬁeﬁnp@ted welding ﬁtt_&hirieverd eO¢nts recorder is

[ an ro ng machin event s
desPH B85 Bt 20edRG Y58 1o, 8P 1otorighy HONeTRows s to be
appemnatevdatfmlt thecmvént@t:maﬁy b usdd tohevllecutiberefdrmnebiddang from a welding
ne_arc, ey or de ne 100
maﬁmﬁ@ té@éa@pl?a?lé"ﬂﬂtoe&‘ﬁf Wg‘é’ﬁéaq‘irﬁ ol?éf’eg‘gtegc col | ecting
means 20, a data storage means 30 and a data
tranmssm en in 25 Fiqure 1, the
et By G (R Hrove SR SRR oct s disoldaf doqas seen
in Fdateal.converting neans 50. The data storage neans 30
and the data collecting neans 20 are run by a
m croprocessor 70. The machi ne 100, has an input
Flglﬂ‘eer eh¢w$)antovb2aland1f@nranuh [oftthe umproved vaedihg Idachir@r arc events

reco(rge]r V\%d CﬁteFma §8tlnc(fudes é I&a% éjl\etegﬁn%gmtegr?sn%oa da a 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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30 A detailed description of the features nentioned
above, will be described in the follow ng paragraphs.
Figure 2 shows the nmachi ne 100, connected in series
with a welding transformer 200 and when connected to
an el ectrode 19 and base netal 300 fornms a wel ding
transfornmer 35 loop. In t he enbodi ment as seen in
Figure 2, the machine 100 has an input current port
12, and an output current port 13. The wel di ng
In thé @Rfblo@inait ad YehR UP Fidues 2atheamactiitié rMe0thakant iRput current port 12,

machi ne 100 t hr the i nput curre ort,.12. An
and o PRS0t RS T ey banSiBiraer 00 Sbligs an 4B gupgnt to the
madHite 000 Hadudhuthe eiput Rarént odrtof2. Aheel8EtEItieN® bP Peltyming a weld, is
cable 5 rode inth for@

wel di n I 04. An e de hol der . 0
confSciey i HE PRt ioiisel bars T3,c8 i Beetian 108 B 3 BRC S ARIP04. An
eledtllfbldesrﬂidﬁrYnthbﬂ"hfﬁfaldwaliidg r¥¥ hdidee 18 sis n;e%\mrdmobubw a welder to

owi ng the e .rode to . contact a se net
sl FMPRY Fov e NRHTES S poriReed o e thes e it Tihfo contact a
basEirgatale30d, tovban awadigli ng is performed, welding are

current flows fromthe wel ding transforner 200

t hrough the machi ne 100, and to the el ectrode or

As v&h Biengppreribtdd frobh FRUEEN 21 Wheb arfding & perfdrthednaiiding dfdecurrent

we] di transfornmer, f 1 N co ete | 00 1
fowsraR e WERBBd AT e SOARHE i 1A e YAty toctip electrode or
welfifg rofha onerelighgther ke Ssiate |amdt bk b ahe Wekling fraGsiom®ar] forming a

of the present invention, the machine 100 includes a
completg 190%et ecti ng means 10, a data col | ecting neans 20,

a data storage nmeans 30, and a data transmn ssion

neans 40.. The data detecti nmean etects a desired
ForRi,a Weldn {5 BiRBPe" S RslEs M Giorbiar doa VRIGNGEoRes0 ¢ o
collect the data, which is then stored in a data
t oragge ., neans. 30 r subsequent, transm ssion. to a
in 185 PEtEed Hepdiont sl Mo rHSeaENioy DA eas ite Tonk RpQdes a data
det?;(_ﬁing Zﬁedﬁ?t 0, @eﬂﬂétdon@:éih@ &ﬁ%arismd, !aedaa‘lwﬁbg@i giefaamvrz]mahm a data
I Qur es an t he ta detectin ans urt her ,
oL CanS 40 2Tt A Ga Gy S ATSSeEoRts & 96 MBS Glalzn@nd triggers
the @130 BbIIetMg mieBAs dotta camddteid Bgta, 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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means 10 is a current transforner 11. 30 Wien a weld
is perforned, i.e. when the electrode 19 is in contact
with the base nmetal 300, a large welding current wll
flow fromone term nal of the welding transfornmer 200
and returns to the other term nal of the welding
transfornmer 200, formng a ébnplete | oop. 35 Wen a
weld is being forned, current will flow through the
machi ne 100. 6 The |arge current passing through the

Therma?rae NEUrApP RASHES thrblight e trhgcHINY reot paisfeénﬁ'fréﬁgﬁe"the current
whi ch further includes a current transforme

trar‘é@é’@ﬁﬂdﬂywé‘tﬁ | fugther fgludes @ Cufent Faraﬁé?rmq&e%eceeﬁiaév gpeil 14. The

currbhﬁtrﬁmb‘fdrﬁfé? cblreaéﬁﬁ@'b[]ﬁént]tﬂanlsﬁ)rrﬁ@ldﬁ @f madd ef aiférfte material. Any
mat eri al current flow ng through the current

curieplfiying ﬁ"H PU% Fh? QuFTaR anna‘gqqréeraﬁ%e 41y seperate ¢ fpagngtic flux in

the EBI% 6Rd B tup) his Nut WNiNRdUcBian diddtronydtivé foroélHCtBe @0rrent transformer
el ectronmptive force in the current transformer

secQabnal 1#-coi | 14. Advant ageously, having a data
detecti ng neans 10 in the formof a current
transforner 10 11 wj al | ow t he machi ne 10

Advaniagpaigly, SRVinge fi?tﬁejeé?d'él%tmd’éﬂnﬁ 1008 the A e %\CWé?'H transformer

11 Will- Blow tHBRadhite’ €U0 td0ais |slhhth@Lt@ﬁb bh@ctﬁélfyf&mormlng 8 weld (i.e.
transforner core 11 and the tinme when the

WherOGITREt PaFTes, Brush, thei Cugen kRS et e 14) o6 THadETa yhen the

madHHeOUBD IshefCidihgNYi.e.t WABST QIHERE i€ Bdesinkd through the current
EﬁCIflcalli when a weld is being perforned, a
trans es

meheorpdd t hrough the current transformer 11. An
electronotive force is therefore induced in the
transfornmer secondary coil 14, The induced

SpesifGelbh AR W18 D4Ng GREPENSE i CHTERIBERSEP rrabgliribe current

trangfdbrméhi €Mn éleﬁh‘&ﬁbtﬁletfbﬂ:eﬂé ﬁf‘etréf@f@hdu&edf iA ftl“?é?tr!alFﬂsﬁé)’t‘F'r%iI secondary
i nt o_readabl e dat a, V\:hIChISthenIn(é;) into the

coll k1 16y PABCASL 8RS BoV iy iow, iAGBE Py AHLA OBV T 7S fHRans 5O. which

conPéres it eledtRPbINE I1’(5rc:e iftRicE@ o 26hdaBRVE@Ith | Wlﬁic}ﬁf@lﬁn&n bt $nto the
in the formof a vol t(toge | evel converter

datq sPYeqiad MBeANS toc BRYRrlpCting, dafAet the BE?@F%tdemPﬂ‘EWe“t the data

conGEINE nigank 8D isnAUBE fofh F ta mtgeweveﬂ Q:bﬁﬁertdﬁ rmt Theol®itage level
t he current transformer secondar toalo

conyeftered s epotrlgg]eereg,nwgp ghverfset h&d%% ced electromotlve forcgllnput 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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col l ecting neans 20. Wen the logic "1" voltage | evel
is detected, the data collecting neans 20 begins to
collect data. In the description, the data coll ected
is an arc time or 25 tinme when welding is being
performed. Conversely, when welding is not being

performed, no current wll 1 ow thr ough the current
transforner, and therefore neither a magnetic flux nor
an el ectromotive force will be induced in the current

transforner secondary coil 14. In this situation, the
D tvg! t"aae Ilzvel 30 converter wll output a logic "0",
a Scol l ecting means will not collect any

data. Advantageously, having a current transforner as
When datiésiral d#atis rigtateansheratl eslectity nfgaebi2ebédgins to collect the

desglgatpé{;%'ﬁ épﬁfﬁqrjyglygaesgquﬂ‘@ﬁdemsﬁﬁg da}é % @%qug fi rﬂlsilor the time when a
welp &y bemigpértoriedd. Therefore, only when wel ding i s being

performed will 35 the data collecting neans 20 begin
to collect data. Data Collecting Means 5 Wien a

Wheeshe egiclat avoltsgel iveriseslitpitfrontl #ied deRl detettingome®manN$0,28e data
[ esired data. As previously

b t lect th
°°"8€tg{9?’ﬁ??é§,"‘% hg&ﬁggliﬁchag a%tf’a is an arc tine, or the

time when a weld is being performed. \Wen the |ogic
"1" volta vel ut fromthe Ia detectln
In thes B oA ot g e 2. e A I TGRS A STty n
col l ecting data. In the enbodi nrent of Figure 2, the
a collectin .ne ns 20 i tiner . .The
Theiglafk. caien i (0610 T Spiaage erE b ORiecl: it Ea CHiECHng dneans.

povmédl Byitalmlgrdm&ﬁﬂslsor 7oEwin ®egined coYect artingd. G4 m&%éﬁpréﬁated only
n to .coll ect e a reCla
whef o purgitds PaSeits ishuch henading, 105 MILEE FRE oo Hculate the

timd. (drwhabé of ﬁﬁaréhd@?lthlbﬂ@lleﬂ|stalsdlﬂfértdcﬂh€thé Bpecifidati®ns é_sDén arc time

0 ferencge so referred in th
coufiers e 426 Mlsted ochierin, caecadhe fene e &n arc is
forméd, i.Bea iveldus beiay eerfeniparli ments, collects the tine when

an arc is forned, i.e. a weld is being performed. 20

The arc tine counter 21, controlled by the
Thenare tieotiuhr ey cdhbrolleERs theesicdcontralleABD Reddubes 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.



10

15

20

25

30

35

when welding is perfornmed. Therefore, a welder may
take breaks in between a day, and the arc tine
counter 21 will be able to cunulatively calculate the
actual time spent on welding. The arc tinme counter 21
may be any nodel or type avajilable in the market. 25
However, in the present enbodinent, the arc tine
counter 21 is inplemented using a crystal oscillator
as a clock, and includes a m croprocessor 70, as part
of a mcrocontroller 80, run at, in this enbodi nent,

ar(gund WMHZ. The nethod of neasuring the arc tine
—%ﬁﬁ—%%@@%"at' ra ribed in detail later, with reference to

30 Figure 5. In a preferred enbodi nent of the
Dath nu@liktciedn byt the ar€ firhéecoiotwrt @1 ddsdribed Usiesiepncontrtlied by the

. tinme i splay,15. . This display all opws. wel der to have
mic{foggeh B892 ima deid Bl Mesp Ahin R o PF arapRgontoller
meraoryebd dafdbase 3MatThe SiAa agerabansars Batartiesr inelati&@d abprocessing

[ 1 I pbed abov control |l ed by

the,arc ti ounﬂer 2 dﬁscr .

Meqe 0 HPETSIEnEREI S €PLdD (NG RS BoTPROTIIolS RIOSTSPE
means 30 in the formof a mcrocontroller nmenory or
dat abas 1. The ta stqrage neans 3Q furthe ,

The AT AB Lo BT SRy o e da S rE e 918 e pgp time counter
21 %eqsrsséd biyrthé Inmcrb@cha}egeforarommm@%ﬁaée{rmIehﬁfotdrr?ﬁm,etﬁé l(hﬁi?ragontroller
e mcrocontrol |l er nenp or es unul at e
merory e rBOH xS BUl i, and alows 2oghade BEgnagn the data
Forlelte the ddte pf theexsdmay Be tddyetvatdihesetifal emaagelrent , the

m crocontroller nenory 31 is designed to store

mul tiple data, and allows tagging to be done on the
In adlather embodinfeng .thé heacemeel 00f fuither ilcitdes@Yedter (18 @B6wn in figure)

onto the actual data itself. 15 In another enpodi pent,
for AT Ao el 5T P hticRacer PN 8an PirgpTa Rbcanner to
scah hd i@uﬁt@)barfogt‘ie rcﬁad\ivglgel? dﬁﬁr?])i Brbﬂwem?fym@%ai‘émete?bf a welder,
. e.q., the reader. . may be in.the formof a scanner to . .
cerfifhg enSortrl PP Bie o g & SertieraauSasy Shsrepriatons for
ideritifleny igayarmétealivoniiee bsondtries welvdre, redodgifibn,f Ying@patihg, retina

orrectly attributing an arc tinme to a particular
analy8SyRlF- Ot her variations for

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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identifying paraneters include bionetrics - voice
recognition, fingerprinting, retina 20 analysis, etc.
Therefore, the data that nay be stored in the

m crocontroller nmenory 31 include the arc tinme, the
date, and the identifying pzéaneter of a welder. The
nicrocontroller menory 31 y also store nmultiple

data,. fo ne wel der,.on dif t
Theyegtine ofooSpryieh ot ar e aRaibn, teant oy BnfecfaiBedl e date
tranEhmgseino pert 41handncemtd i4an Tiheowatd esarisodission meamsat—eprowdes data
¢ ttrthlon %d %'P on the actual work perforned.
rangysSIesy OaPc?Xtﬁr% |8}§'°3 Quel of security to the data to

prevent fraud or tenpering, the data collected may be

secured by. f .encryptin he data, or asin
As BEE Bhcnploiaed e EEtan halBd Mat Yyl HedFRTG 4Y wa to
trangeiititbel dath, withaadepartiog fromeahes spitit dftige Nkentbat a t o t he
external device. Data Transm ssion Means 35 9 The

machi ne 100 provides for a data transm ssion neans 40
Flgtilre 3 siowsodmembodin@at af theriavesitions sinere tmerdatalﬂramrdissialblnmans 40,

o 08 B IR 5800, T B2 cpe 2 s i

con&pmlémioatvad] ah hextdrnalndavices 4@0) si‘iat/vhgld Figyreal s i)eia:a processing
t t t

devigoTpd Filg oG pBeuhe is THoB I iie oG ahg patsoel ifiivtes 410. The

dats lransmigsior rthblei 42ealtowsf the heansimissiohi af thevdetae froimethd atiarocontrolier

80 |5, RS aiah SampRes 4P for subimtien S Buisieh, 87 1. il tiigng the

waginforgraohateldsr. Wi t h an external device 400, shown in
Figure 3 as a data processing device. The data
processi ng device is shown in the formof a personal
In Fequrp 3t the datdtrardndissid@irahs 40 $91indsé formeatld datd 2alblk l4@wHowever, it

B
wherandgiall tednsoimssidnofs pedormzall byllvedyi of) inflazed wege®ioger oeddble tooth
tec%lodg%r 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 transm ssion neans 40 is in
the formof a data cable 42. However, it 1is

envi sioned that the data transm ssion nay al so be
achieved in other fornms, for exanple where data
transm ssion is perfornmed by way of infrared

t echnol ogy, or blue tooth t%%hnology. In these two

. further, exanpl es, .the data fransm ssion neans 4 il
s e IoER 1 KOOV B O SO Borer (R 2ot TR BT (s then the arc
timahayoetidentifiedas fratid datal s i ntegrated or in

communi cation with the machi ne 100, and the receiver

is integrated or in conmunication wth the external

An @gample of tHe mEthotl g imaniagingthé@daabese/ 8 § topedenttihaid i§ @escribed in
h ﬁfernal deviﬁ:e 400, may be other forns of data 25
t eg? SLUYRAEBRYi ces, for exanpl e, handhel d conputer

devi ces, or personal digital assistants, and not

necessarily a persqgnal, conputer 40, as sho in Figure
A bgk fedabse G ereried 289 SIRHR s SBRMERBYAH Hisrhackiipgatabase
holds Heodatatdfahé Q\Feldmgrmf }hlegﬂre\aiohb adtathe dalee of thd ®Blder of two days
ata, . the wel der

I ' d , 's |ID, arc, ti ata,  date
vefef; dFergforer il APSMFTOR o dates Peoihy the it Yahghishign eans 40
andstteceilt WEthéidlaga. frtblh&hélgﬁachinﬁ‘% rﬁi@l(’jdceﬁtfr@érr] Bendig 31, the external data
' t nma e C wanrr W a own tine t .
devs PSRl o oo BHArmC sendl s WAL G B onmissigh areceipt
of tﬁa\:nﬁmissbasyp}atbrﬁ@d, ihe tmhémidsfslmardatehﬁelztmlodglfairﬁ iri(ﬂiadﬁ@lﬁe aﬂrent data,
t of t Si a teri to | ast, en the
datd of &'l e e, ABCIatE o Fus P BUoR: A% g Spaiueah rasaseian on the
nex?fdayhéqrﬂéﬁdm;ﬂepfg ngia_;zatsﬂ rsegsi:]yhe?déilétab_dstﬁaﬁlhd @r@l’cﬁj‘éemrrent data
raud, i escr in t he 1 owi ng par agr aph.
oo RS St 4h ule e rarp Ao e Sy thel K eg Btymatched on at
leastewo rgcorddiShobidakene skadiatrapancidi itdan tlealetedted. athetdidre, the data
revi ous, and .t he data of the wel der of

l.d t h
Stm}éﬁé" E]&)P%rék‘boe‘?%g%a.‘sefﬂa Be ¥¢1edypon transmi ssion of data

through the data transm ssion neans 40 10 and recei pt
Figtg;fii ?ﬁ%vgs:tﬁﬁ eefxrﬁp?ﬂré}r’bhl?e{aoqatﬁg In'rl]aechlsnerqocd’ %Ct?snet, rV\(I)Ighl t?l[e v{lrggrl% )foop 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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device 400 will store three separate sets of data.
When the next transm ssion and recei pt of

transm ssion is perforned, the transm ssion data set
wi Il again include the current data, data of a day
before, and data of two days before. At a subsequent
transm ssion on the next dé9 for exanple, it may be

ily understood that  t reV| curr.ent ta 15
eval 3 et R lofler . 5reeibeige 58P Rt 28 3 8, ollgetpg ndsans 20, the
mickupyocet e 7datihbegiy tdeolet ¢died on at | east two records.
Shoul d there be discrepancies, it can be detected.
Therefore, the data stored in the backup database may
Thellegiv er isfingul.to FHeglat® cdliestiny\means 2orhpdi byetht voftagelevel converter.
machi ne 100 in use, with the welding | oop and 20
external device 400 for use in the present invention.

Whén @groeefel Sﬁm/\dietédsted &t theatztatdslieliey mpavg2@ hpot, tity midieprocessor
tine,. or time when

0 'Rg'li‘a. nﬁpe\r% B'gr #%bﬁ&ﬂtrg“f%&h%tr}%%mf'@& ures of the

i nventi on. SpeC|f|caIIy and as |IIustrated in Figure

i 1 BRSSPSR RARISH SO B e e s

collécting @iean@'20. Vol tages possible are OV - 1.5V for a

logic '0', and 3.5V - 5V fora logic '1'. Wen a weld

is not being performed, no current passes through the
Whenthi tugid 1adsfngedas logld ;0’,ared anconelitien twiamothexeisfrir &€ dusrent or

i.nd d. Therefore ver .
werdg S & ool BB, he Furor6 g S AR 50 At o
col l ecting neans. When the logic "0" is det ected, the
mcr rocessor wl |l tlnu us S )
The et RO RS o el STe i G oG e Fom FacSRl gme” to
the t3tbp é’ﬁﬁe”r@drmc&éméﬂme\ﬂ&aad as vmi tthhé dataen @ datd §eragetneans 30.
current passes through the current transforner 11 and

35 therefore, an electronotive force is induced. The
Thevnictopgscessordlo vild thedrgostiack Wd prattpoint lodhednitibocohteallel program.

Wien the logic '1' is detected at the input of the

data coll ecting neans 20, the mcroprocessor 70 will
Figlbed Bhdvwes el machingatoa, whbe dre@iged 1n ai weldimguiraristorin@e block of 8

maqtiede e WO OTo b EOPRGRIEY 2 BovietcanBia BG.p e power is
distdtauted thedughahe pgwa:etﬁslﬂbﬂtibnl buaed 508.he m cr opr ocessor

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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70 marks a "Start Tinme", to begin recording the arc

time. M croprocessor 70 now goes back to nonitoring

this logic '1' state at the input of the data 10

col l ecting nmeans 20. Wien this logic '1' changed to

logic "0, i.e. a condition ]véynen there is no arc

current or welding that is eing perforned, the

icroprqocessor, 70 will mark a “"Stop Tinme". 15 Th .
On fi<iieBBh d8 B3 St Pl EtRp Mt 40h BEESTPRESFanER Hleag apgther input
of tinedatadofieating nfean’s Q0awhert iffelodic‘0’ ishead, fhemicFoprecesabd70 will go

tore this tin iod as arc tine data in theg,data . A
bac 1§ 5k, KRG RO e AEooam s Greeatp. At e T AbRyBput wil
caubatie iicrsgracdsspo?dto bégih ke tolcthg ther artltiere gatagaaiwill Bfurther

| Fi %urﬁp Shﬂm?'the machi ne 100, when arranged in a
elabarigH Pglow, WHRFGHRP bl ock of 8 nmchines. The wel di ng
bl ock is powered by a power source 600, and the power
AIti S t.di stributed through the power distribution board
¥BB'V9Hh a further enbodinent, the machine 100, further
Data Rohteglles mg@adait a control l er neans (not 25 shown in

fiqure) to toggle between t fupctign npdes - dat
AR 1B caiar b dava YR ol S PR LaByr (Hege where
contawiicaiien 1010, the exierrdddavice mayrbegint and endsi@ith whretuen tatha starting

i be communi.cated to a external device 400. In this
poitl B BtR mEREC ol

fReon AP achi ne 100 is turned on, the
programe codes in the 30 microcontroller program

D tvvi Id! i!.nstruct the m croprocessor 70 to read the input
Sl E enscoIIecting means 20 for the function
node. The status of the logic state will cause the

Altemativelp) theedsa collddtihg nivaas o may berindovp@ratddtiato the microcontroller

oll.ection.node ere . data may be l.l ected by the
50. [ 0if ALeRaHE SRoediMaat ' bisiRbesieen 0 b aoranEpe  Solect the
datarig, the arc timiBLaridcfahetibnt @sanext émsatcaléar ce 400. 35 12
On branching to the data collection node, the
m croprocessor 70 will read another input of the data
collecting neans 20, where if a logic '0" is read, the

et bR BF S SRR SesRL o B gk pgeco My srdmBfons are

possibleutithimihlel scope of the invention as defined by the appended claims.




cause the m croprocessor 70 to begin the collecting
the arc tinme data, as will be further 5 el aborated
below, with Figure 5. Alternatives Data controller
nmeans Alternatively the m croprocessor 70 may branch
to the data transfer node where 10 comunication with
the external device nmay begin, and ends with a return
to the starting point of tiBRe mi crocontroller program
Data collecting neans 15 Alternatively, the data
ClaimsCOl | ecti ng nmeans 20 may be incorporated into the
m crocontroller 80. In this alternative enbodi nent,
the m croprocessor 70 is programred to collect the
1. datimprovec®welding rﬁdoeurfel imeludiagd functions as an arc tine

recorder ave en advanced by way
of exanpa 02‘38%1-99 meAEs E?DC&??‘]EEQFF S az possi bl e
withia dbfaecoﬁe@npg nafant fog colfecting therdealsedh#té ned by the

appenﬂ% da‘t:a crlle mH rﬁ%?ng‘ﬁ %rv%rcjﬂm coun{gpr oved wel di ng

machi etecting neans to detect a

desir eohaﬂatsmrage dmams,coana@dﬁ phgtanpadatd eollentdd &omi thg improved

(,Jg%m%e'ﬁ tﬁ% data, the data collecting neans is an arc
time“coun a data storage nmeans, capable of storing

dat\ahergmltb@trwoverdoweldlme maqu\fedhermlwneﬁga #aie iranemission means,

\’fﬂgFﬁisférﬁrL&eda‘téT%rﬂ\fﬁéjdéﬁQ'sQ'ré& ARSI 8N %%Haeaeu.aécl udes

ata transm ssi on neans for transferring data from
the data storage neans to an external device. 2. An

o) %ﬂﬂﬁwﬁ?ﬂéﬁéd R thaBRRS! Iae&raﬁg% diafg 1t @h&le e Bata\BEE&ING means
t he data det eCtI n nmeans detects a current passi ng

paieeigrUTRB! RAgER froudh thamachipPoved wel di ng machi ne
according to any one of clainms 1 or 2, wherein the

at a
3. %n improved welding machine according to any one of claims 1 or 2, wherein the data

detecting means is a current transformer.

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

further includes a secondary coil.

5. 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.

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

electromotive force induced into a readable data.

7. An improved welding machine according to claim 6, wherein the data converting means
is a voltage level converter.

8. 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.



10.

11.

12.

13.

detecting neans is a current transfornmer. 4. An

i nproved wel di ng machi ne according to claim3, wherein
the current transformer further includes a secondary
coil. 5. An inproved wel di ng machi ne according to any
one of clainms 3 or 4, wherein the current transforner
i nduces an el ectronotive force when a current flows

t hrough the machi ne. 6. An1édnproved wel di ng machi ne
according to any one of the preceding clains , wherein

‘Ah@mp@é@w@@ir@%éd?ﬂwé%ﬁ@wﬁg% tahﬁbne’: BLeIAIRES 18 BdWh@reln the voltage
convertil ng to Conver he el ectronotive force

ﬂ%t&%&erf%toatpatsrae'aaﬁw?@e@atoa Wh?“ ”M'%CH?JPBR)’@J%REI'%‘F%%CM
machi ne according to cIa|n16 wherein the data

nvertln ans lS a v evel .conver

Jhetoue HelRemr it Sb 2o reN T s PEEHIR0 Cilfis, hgrein the
ahtinvveotdunge nsi pnmirect byw etidreprocesgbput s a | ogi ¢ val ue of
"1" when an electronotive force is detected. 14 9. An
I mproved wel di ng machi ne according to any one of
Anadiprovéd Weld81g radchines accodmgvolanyagee bithe Ipreveding ictagns, wherein the

\Y onotive
Pl ol e o hasS lor sonod UM BB e D0 e
according to any one of the precedlng clainms , wherein
I

sl\life?mg\nt%ﬁl‘éd Gvrbov gﬁﬂé@*r%{ adcﬁrdﬂ'@\r’]i? 329 gﬁéé of ggﬁ?écgaﬁg%%f?ﬁé) wherein the
6atattr$@srplsé@emqwsm @trwmlwm rariandraedaty aarde st or age
nmeans i s a database for storing at least an arc tine.

12. An inproved wel di ng machi ne according to any one
& imp©ves gglgmgﬁ'@ac@'rg qggordwﬁé? annone e thqjartegedlng claims , wherein the

HERNENEHERA MERABS 4 Famsniit@kpilasetdverport and a data
cable. 13. An inproved wel di ng machi ne according to
any one of the preceding clains , wherein the data
transm ssion neans is a transmitter and a receiver.



