APPARATUS AND METHOD OF TRACKI NG WORK PRODUCTI VI TY
BACKGROUND OF THE | NVENI TON The present~invention

rel ates generally to an apparatus and net

determining and recording the produc m“m“ mM\H“

wor ker in perform ng designated opera !

wel ding as a formof netal jointing is a f&®Y process
in the Singapore Marine Engineering Industry and will
cont i NAPPARATEUS ANNI) MEEHODEOF TRAGCKERG WORK PRODUCTIVITY
fabrication. Welding in the Singapore shipyard' s
context, refers largely to manually operated wel di ng,
such as Shi el ded Mk GROUNE lOF THEARG ENIPOOr ed
Arc. Manual l'y operated welding is not only |abour, but
also skill intensive. To date, there is no el ect roni ¢
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HenbRriné Engthebrtng B@astele dndsvikrontiuet foebech angont slemesieid steel work
in conJ unction wth traditional mapual nonitoring

f or faBrigationo AY<ddipg i dhe Singdrers abinyarden comexto Febers dﬁrgelm tp manually

for oﬂé?ﬁed\@rleﬁﬁ{gssucmab §h1|ef81e& Me'i‘al WrQWe‘ﬂ(ﬁﬁg ﬁ’nm%( SofdlArc.
apprai sal of the individual welder. Oné of the nethods

- of msas uManlgﬂlle'fdpmteeinwslldmg invabidomry laour, dut elso iskill intensive. To date,
di s S { !enectrg{} E 6%% ﬁg %&u{?@rsn%f@&hggg Foggrgg&egé In 'this context, the
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. related processes during the wel

anparcagelatedn dmer spehie bp uariveslden f Créutmg sthardrs.(ati timepés deemed to be

det er m ned dur i a wel din i on The ess .S .
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~words, could be described as the. ratio of the tinme t
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vel gerhSwialdlTHid 1%11‘3%5‘3\95&? aﬁﬁs@ ?& aﬁgllaféblrlﬂ' théilfividual welder.

wor k day.
However , Oné¢ef tine tnimtlspdd e muqamrdlgl qﬁﬁﬁéhc(ygﬁ Gcdding eperation is disclosed in

desj d sol el re
Cef f {Ih%ng roK}eanfpa¥en|‘i gkloggﬁ%tgg O‘%g F a S I gﬁ‘log1 (t)hga(tlut% cycle, average
_ i t ﬁiﬁﬁaaghohndia:t the nﬁmber dflagc snzrrtmeﬂ;lsbeafetemmem duiiig :ngrekalmg operation.,

- “wel der based on the wel der vi. dual
) -per B mroRess Is ptkade &mgf%qu%e &JHF%VIE,Y wéeaac piglding efficiency. The arc

. net aerau%refﬁ&eﬂ@sm iR @Arhp%ﬁw beliRsdribB® aSihe %tm &ﬂhé‘ﬁﬁ\e the welder
wel di n noni t ored- for every si ngl e wel

ysnﬁegm?mmnﬁrﬁ gvelding dipidedi bygthe p@lféﬁr|Sdﬁtahtm7@|Heffe’fr@lﬁg arc welding
1 ocald AfFed IPT&% % ﬁﬁ%ﬁk%ﬁi&%%{lg%ﬂi enpl ates t hat

~elimnatio S associ.a with the prior art :
- and pr ovsteVBr,ofheaﬂethmpdEm'lbsd an@EP 0BONDORS dmﬂedtd;olﬂy to monitor -
g?ggrtggtl%/ti}fqtgftn H:Se%gyr) %)k' Eimg (%régatlfoll lé'l’? zti gi%élle rl]gcaplgrtl it (‘iaoes not cater for

the process of remunerating a welde_r _b_ased on the welder’s individual job performance.
| There exists therefore a need for-a method or process for allowing the time spent
.on arc welding to be monitored for every single welder who may be performing the
welding operation at different __loéatiéns. The present invention contemplates that

elimination of drawbacks associated Wi‘th" the prior art and provision of an apparatus and
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i ndi vi dual workers, will allow better fornulation of

policies to inprove productivity. SUMVARY OF THE

INVENTION It is, therefore an object of the present

i nvention to provide an apparatus for nonitoring and
recording weld time of an individual welder. It is

anot her object of the present invention to provide a

nmet hod of nonitoring and recording weld time, based

on fRgowedfdglandfyfeCiht! ifBnsi@Rn@aie Alsuing RAGY rdf Moductivity among
productivity of "an i-ndividual welder. These objects .

ar eindisidual wdrkets; wilb#lloa bettenfostelatiasf ofpelicies to improve productivity.

el ectronicall y- enablﬁji“ﬂ} LG ans to
quantify accumnul ated are ?BESREﬁgﬁfpgﬁggg?Bﬁﬁd to
appr ai selt is,ntencfadeiah objdcdef sheopretdneiinventidn fxepfoyrderaic epparatus for

The apparatus of the instant. invention t only
meaB9PRengand ceqording weld e Rt aPH@e“ﬂé'i’ag évfp‘gbends on arc

vel di g R andhkifed objEQQKF b padtent ifiteAliaStolpi6via¢ £ mkeihod ofiaibaitoring and
on a personalized storage device. The idea of .
per EsAming weld diveda baged, iogethesWelderd |agqy tiife afef JBFans oof measuring

'prgmﬂﬁaﬂﬁqﬂﬁgﬂhﬁﬁﬁd | @€flel © @not her whil st having the
[

spent “on arc welding captured and stored. even
for a pl Theskiobjectsfarevathiivied tiraegh memyvisioghél] an electronically-enabled and

establishing. an el ectronical | y-enabl ed _var LCk & .
Gaubert RO gt qips srpfREE e HRARER feddhed to appraic
- DESGRiAd DV e(ersT biEtHRAYY Neiforhancea The tapgaratus) o the tiastatit iagvention not
f the i tion, f, be mpde to th '

: _g ce eﬂﬁaﬁ%ﬁgs ém'%gwn{,}ggsé grgg\l?hegvﬁé_idqgg égxi afocsweégmg but also records and

-Sche@Bdsithe MicqithOdatd e a PeissRNatd ﬁ%ﬁ@&&ﬁ’d’&m’ﬂé Rida of personalizing such
storage. device in accordance with the present

i nvépnFois.to eATEthewyderogueve apovigrom ganplted tocangtheybilst having the
the iRl pedt LAGydiot a plRIY bPWelihg machines,
0l S5 AR BESISLORAI oY e i
ar c whilreessablisling aemd elpctomisdiyegatied tyasdstidk RC gauget érdivideal welder’s
_ (dock%ﬂg.station). (PC Interface 22) Figure 4 is a

Cf 1 oRFEMEY Yy | | ustrating operation in the method of the

present i nventi GRIEPETESCRIP TICHCBIFPTHEDRAWINGS
PREFERRED. EMBODI MENT For. a further under tanding qf d h
the nat uFer anbetishjuaderstapding (d the dQERRLIODNIREHERCGHMAY e made to the

ref gLeRgRnsinedlAiRg ifBd&nt 0 the follow ng description,

taken in conjunction with the 2 S _ ..
S Figure 1 is a schematic view of the personalized accumulated storage device in

accordance with the present invention. (ATSDlZf)_)_L
Figure 2 is a schematic view of the ':.irc‘tin.le sensor and processing unit
.' - (monitoring device). (ATS 24) .
) .' Figure 3 is a schematic view of the a.r'ct.ix.n"@'.sénsor and processing unit with PC
: iﬁterféoe (docking station). (PC Interface 22) | | _
| Figure 4 is a flow chart illustrating opérafidn_ in the method of the present
invention. | _
o 'DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
For a further understanding of the nature and. objects of the present invention,

reference should be made to the following description, taken in conjunction with the



attached drawi ngs /diagrans. A preferred enbodi nent of

the present invention provides an apparatus and

nmet hod of providing an accunul ated storage device

operationally connected to a sensor and a processing

unit, which can be connected to a docking station for

readi ng the recorded data as well as.downl oadi ng of

recor ded data. The follow ng description provides an

exaﬁg&l fied aw#%lagﬁ‘alﬂg o@?%féﬁ’édt oy fRdHt 'of' theR¥ehtCindéittion provides
d conl hi's” 1 nvention can be ap F ied to other

t ype:s appamms landantthcuﬂesf am@vldmgean aogpawlasd stprepe dewRe perationally

art.

pr eg‘e‘H’tCCte#\Pe?’lﬁnB?{ 388 raq?r“i)cs? %Séngs ever aFﬂ%ﬁ%g %@Iﬁﬁ%ﬁ gona Jocking station

| nCfdcheftin@ theadeCortiédats an el arﬁimpﬂcmlmgsofngcqrmct de TR following

24, a personallzed accunulg L arc .tinme stora

dev @S@npw es ang eXAEPlE © mmévth&yﬂeés%%ééiewce and method

devbﬁ stifvetior &M B RAppREP &L SBENGpe bl whrkhhhcBEks Whdother types of
I'n e ace device (docking station) 22, and a

supenDkE@mwpﬁFeﬂﬂd@PWBlﬁﬁvﬁﬁe Each wel der is issued a

single p t r @&ajor components,

devi'co ¢ RAF RIS D IAE YU, Bllngh oIt SElufor comp

assaeiwtigglart arcttinee seabatend processieg ertl(ATHH, dpemonalizedaccumulated

central. dat abas

enbdtfi WBRSLOTEE (feﬁget(%ﬁi &g{t p 61ile1a|ns|a ks K \(/)I{u?éé:ﬁg Wrﬁkﬁgydewce 20to a

Pr egaital iphyREingOnit (CPWAS) vbﬁPGrhd&Efét@ ddmtehalockmgl estatlon) 22, and a
electronic circuits can be enployed for t e appara Lys lated
of pp@rﬁpgslgmfapﬁg, daYiry Fach w 1§ isgued, g,sip ehRaAIGed 3ccumulate

i580%to vaﬁspth%{ Qézlfse:?‘uméueguseﬁ e tlﬂ@lsaals%%wciﬁtédetb,the welder’s
ATS 4°1s pr an |1 ndependent power supply,

whi ohmegadother daaa mm@m@altdﬁtaem@c converter. The ATS
uni t 24 fFur ! hg{ 1%@%6&6%8% %mbghlﬁfeﬂ&(m{tﬁé) ltlln%roontroller device of

whi ch can T8 tirme clock |
f ul lthepleamdmventidndit-wiBpt anmammmhmﬂl@gonw@rcmts can be employed

co- pro essors Pl C16F877, The dat t 2

s oSG Aara2sheh i Bieranl O £ergR. Priee Sbtughayn in Figure
Sengof Sthe ARE eaﬁ{r@he@ UATSY is RGAded ithdi Giidepearlesepsmr )supply, which
A visual dis such as for instance and

di Sgpg)bel £ 23 YA@, 9edlVi Iﬁthqéva][‘% AJ&nPIHF ﬁkﬁg geﬁecowses a main
uni t (%1%80 ﬁe? SAidh &ﬁiq{f fI@tl ﬁlﬁ g@%ereﬁq{rﬁé’\ﬁﬁ& 1.6. w1th full calendar a 64k-

uploa ’he uni t S unit 24'Hwnera
r ef @Byge EEPRW dad/ices mugemomsormméFWw | dagacepnirglier 24 also has

\C/iglt te Carial ;cgcﬁggm]%g gr‘ﬁ%{l’he QVIGe dld Sveld %ﬁﬁkxﬂt Eéﬁgorgf aﬂdn At durrent sensor

arc sensor
dat E(mdﬁat@ﬂcea%ﬁsdml A vadhal Gisplagi gk Gis tfor msqapw andSLCD digital display is

wel di ng sets. The ATS unit 24 t he funct.

| ncImieydg e Aeising capiaing ekl pEw Hg A inRfhce software is

Indqﬁﬁ Q@uﬁﬁgﬁgﬁZlo detect magnetic flux in mﬁres

when'the arc 1s formed and produces a corres

vol t age sThgnATS unit 24 generally refers to the device house at t e weldmg blocks to
detect, -reeerd and provide the translation of induced voltage signal from the arc sensor
into arc time data. Each ATS unit 24 is designed to support 3 welding sets. The ATS unit
24 performs the functions including but not limited to the following:

.i) © Inductance sensor to detect magnetic flux in wires when the arc is formed

and produces a corresponding voltage signal;



3 ti) Power supply unit to convert 230V ac power
supply to 5V dc; iii) The processing unit has two i2c
buses (internal and external), the external bus
connects to the personalized accunul ated arc tine
storage device, while the internal bus connects the
main mcro-controller; real-tinme clock, EEPROM and
co-processing units; iv) Signal conditioning circuit

anplifieg an VR lpbReEsubp 9D SRde;
sensor; % dp({ %ﬁ lfﬁc‘:m{:t%%gﬁvegtlr@gv\s tphe agggﬁula

arc timeiif)o bﬂrer}uocﬂsdegiumy hay tegi is kuspnigntersal andgxterna), the external
arc is forme LCD dlspla q
time, welder d‘f‘B ’%f?’?ﬂe‘iﬁelt ot i}? Oérﬁlti dachFl%ﬁﬁlm a‘?élﬁgreaé't&age evice,

~ CO- processor swhil fk Ghtérh@l Husceiimeats the2ail lmﬂcrfoF(m)lItroller real-time clock,

transients duri n}g@&lig% and out. of the ATSD 24. The
personal i zed BER é@pé?“(?sst“i‘gn‘ﬂm§t orage device ATSD

20 conpr 1\'265 §10Ral MY Rhatirb 8t EfeMand edcafieOme sighhlevoltage from
chips with niné-pin male connector. The two EEPROM

chips all ow barckénsgr,up of data in. the event of a

faulty Ch n‘f{ 8 doc K? ?gﬂ( Zatrllﬁgf %ﬂ{l Bulnitagddl A€ Qimdeto be recorded by

conpr i ses Cro-con 6877, DB9 .9-pin
subm ni at ure f@tﬁﬁdrﬁg@lﬁthﬂ@:t}nmrc i?ﬁmxpé,r sonal i zed

It t ATSD
oS 25 236 R U A i i

depi cti ng perpgnent welder ID and rewi tabl e wel di ng

bl ock /location ID. It is also progr 0 recor
accunul avél aV/® corpragessss phigld éllezlﬂtaf?@z%}l O%tmegﬁgurmg plug in

a maxi mum of 250  GorpRsPedsibpg. wel di ng machi ne/ bl ock
1D, the ID requclp(r)e% to identify the locatiaon of the

vel di ng Héke rpgrsdmiaed Termsilged ofcdisre starage daves 835D comprises two

refers & used | giRg tor. The two
nmac HJIOH glltli) EE?ﬁ§&\g¢iﬂlcro -C (gleytpCﬁgtSA Ebslhn}éﬁilzll aeS C\(I)\%Illelc Or. €
as ssﬂmmmmlas slkay beeking upmfdlatacxln the evertof ATRulinichipp Fhe docking

Vi a in D connector and conpati bl e ft d ‘ : _
har d%é‘loé}) PCrrigterfagen ey iCQBPIIFSSt Br CBW(E%P clgﬁ aPB? 9pm D

Pr 0GESSidifuMTehale Soicetor.ded Wit h a connecti on cabl e
with nine-pin D connector (male connector). The

super vi sdrhej pareqnphized @;‘@wng@te@aarc piang sto&gﬁpﬁqv&e &F Sgng() refers to a
ot her trr%?lr t 8:?(% st<¥ﬂa%éJ %evfé%sxprt@mnﬂﬁl\é' $SdepREUNY %e@rﬁ@rwﬁt welder ID and

PDA f& |l e software to allo

i nt aefvaciblgwelding Hlb]rd( /Aokatiom ID. It is also programmed to record accumulated arc
time during a 24-hour time frame and a maximum of 250 correspon_dmg_ welding
machine/block iD the ID required to identify the location of the welding being done.

The supervisor interface device refers to the device used to update the weldmg
machine block /locatlon ID in the ATS unit 24 as well as synchronize the real time clock
in the ATS. umt 24 via a 9-pin D connector and compatible software and hardware The
supervisor 1nterface unit, or central processing unit is provided with a connectlon cable
with nine-pin D connector (male connector). The supervisor interface device can be a

computer or any other portable visual display devices (eg notebook, PDA etc), with

compatible software to allow interfacing with the ATS 24.



4 Figure 4 is a flowchart illustrating the nmethod of

the present invention, where the ATS unit or nodul e

24 perforns data collection by | ogging welding

activity of an individual welder. Figure 4 step O
schematically illustrates the initialization of the

wel der's personalized accunul ated Arc Tine Storage

Devi ce (ATSD) 20. The PC application software

regi stergihfie i Iﬂngcg’lart'l@ushlﬂ@n%jlﬁg kel df BHel fRebent il entibs, where the
a one ting process he actual data | ogg

pr oA&@Ssunif he myoelutbe?4 malsfoml datpicoHecting byelogping W‘?’tg@ﬁl"t“@v‘ty of an
and. fdl me will be accumul ated as | ong as he

pl u RTSD into the ATS of the cor r espondi ng

wel di ng Hi@ﬁhﬂ e steg hie séﬂ'éﬁtaZi@akl}héhkSratcbetheoimitblliimii\weo fthe welder’s

wel der | D when it detect Lsp o

t hepegécpr@ggeq Eycuﬁta}?ée A ﬁ'fnée g i%:nﬁ?g &Q’agpg ?ﬁgﬁ‘?ﬁy ?}g application
on 4dwdrER 5%@&?@1@ ATSTER0 via W (Rﬁﬁlﬁ%tsﬁﬁoﬂ\le'r I6lk 3 dneGidfedBocess.

of the ATSD 20 to a PC 28. The ATSD 20 onnect s

t he dockPieg 158 Hrejastabdatafogging prasess- Jibgiveier freytwﬁ:gf Wit any welding
gh‘i‘ﬁg taﬁd i K ?ﬁm?r il be g?&mqﬂgtgd Q?loﬁg% ORI iVBRATSD into the

Seri a prot oco | nter ace to
t heAFI(S of Tk e:ofrespundnhgtvadﬂmg mat:lmrre dhn ASFH 94 lghecks dher eagformance of

by th r at he _k The d hi
~ doc Weﬁdﬁ gP at” %Pnl %t%clksr 2ot th qu ?ﬁ)siﬁy%ghﬁ_(\%%ﬂr eq] |ame and A
ti nﬁccﬁhﬁﬁke@ﬂ@aﬁﬂg&fn@eoxﬁwl%@loEbr@ihfor user int ]erface
time kee etection of the ns
data. TheterPsuRlpads tbﬂwetde&résord%ﬂ)ﬁ@%n’g%%ﬁg %qugg The ATSD 20

ATSQO%%C&QGH’TH dHcRihg sth?roh ob VPO Bus dimiler dBhe Gay 1t"coi|ihk€tts to the ATS.
chronol ogical tinme of the first and |ast weld,

faor
exarfbkalocldng stetierc A2 2009 E1A232) ggial égtla§ransfe1v@|og)cqﬁ tggnterface to the PC.
(t hl elagcut h%t%?%raltl Jfa OM &éﬁr&@%@@'ﬁl sBlfthré \m the dockmg station

rans uni t
t he 2121 ffhe alockihg sfatios 22 arigtuit dss a4 bured LGEY d%ll glnseGIOPIDand micro-

ont o er sonal ed .accunul at.ed arc
dev'cerétro E{) Or WS 1 telr euam]e %geprrllg1 getﬁetron ofttherEET&) %h@g nsger of data.

1v1du

ess 1S

such thatthe rATﬁ‘@mESZAE Bieateh atned r\A&ird e tlmhﬂ’ﬂ@@ QOhtloﬂtammg the following:
wel di ng set, the history of his "plug-ins" is

recGﬁ@%atWV| ded he actually perforns a wel di ng
operat | og:lvwhéqcht.r ‘fmn@%f tHeirbCnd P4t REM, foR eRdrfisle, 8March 2007,
ed

be recor on t orage device 20. After exceedi ng
the 250th re(tﬁ@rlmlrsonl y the accunul ated tinme will be

updat ed. ﬁ“%ﬁﬂ’r‘ 1‘:“rnnet (thI}se i tﬁ’é tldgal hvgldctﬂﬂe during this plug-in)

0 Welding set ID (transformer)

The ATS unit 24 writes the tlme of the first and last weld and welding set ID onto
the personalized accumulated arc t1me storage device. For every “plug-in”, the process is
repeated such that in the event that a welder changes his welding set, the history of his
“plug-ins” is recorded provided he actually performs a welding operation with the
machine.

Up to 250 new records can be recorded on the storage device 20. After exceeding
the 250" record, only the acétimu_lated time will be updated. Subsequent new plug-in cum

welding (251 onwards) will overwrite the 250 record so that the last record time and the



wel di ng (251 onwards) will overwite the 250" s record

so that the last record tine and the 5 tota

accurmul ated tine is still correct. The 24-hour tine

frame all owabl e is handl ed by higher |evel software

in the PC at the back end, when the worker plugs his

ATSD 20 into the docking station. Wen the wel der

pl ugs out his ATSD 20, the ATS 24 creates in its 64kB

EEP ac@urﬁtﬁﬁt@ﬁ s GRI @8Rt Tise 243Roulr @inleOfdnig alld\vable is handled by

Wel der I D (Who just finished using the machjne?) 7

"y ng'ﬁlalrﬂevc{l Foftwihre iethg PG m@eﬁ@cbenﬁ wmeafhsdvqrhertnlﬂ%é his ATSD 20 into
ses o(gE %lg N Transformer 1D (Which machine did he

useﬁ) &PRUM of 4000 of such records coul d be o
stored i WhenethEGRERMY] plbey ontdhiswATSD 20hhe QKPS 2¢ eseptes in its 64kB

is al vvays overwitten t est one. The

supEEY aQ@COrﬂé‘é‘b‘g‘rf@P%f”é% otJPﬂﬂ‘ﬁ'lng'adi ng and cl earing
the stored Waidar IDI(Whe Bamgﬁaramgmfemmaeng begi ns
with the creation of the arc errane({_ich.flux
created By Weld Time(Eofal ‘ﬁ%@é‘ﬂﬁé‘etal"ﬁ“ﬁ?g‘ﬁ indbiz SE5P197
pi cked up, bi”r}@ﬁ&&rﬂe?ﬁ%@ﬁkh%%ﬁﬁ@ didtle dsb8 Pri rrary Sl de

of the transtornmer n turn produces a sig
vol t age tAhataxinsunt b&A00GApStch irewprdsO@uld hfestoredeetthlq EEBROM beyond

2226‘{%&@% (%Omd{l,eg%ﬁt ta' lg qlvozti){esrgvaei%?umf% 1a9£ﬂ!one. The supervisor is

cor rr@s%ﬁﬂ:ﬁ@lb mér vl @idinglans clgmddg the storeddetat ed into arc
time by _the ATS 24 and recorded ont he ATSD
ATS uni t The cpommegermeant afWeidme fepiag Wt‘tg t}t‘et HEUOR S glle ordofhe magnetic

ance

sengRix HSRA bPihedatEntganghroukR telbabRlls pickéteup by the inductor sensor
i nduct ance sensor is "nounted, perpendicular to

{1 ovt e ivoars i of i rapsioumarerhich WAV AFpogq GPibpolgpee that s then
the C | i ANShOERBRA conditi

at taﬁrﬁg'ted 288\45 Tes, or%pt ffed {11&1%%{}%8 £S5 ggl\}\zg(??ggrr i Iaf}lst igB41 conditioning
str IdﬁeﬁltshinShMAfI‘S unét 24I’Flumgorr,aspm1dmg digitak signal i gpaverted into arc time by

}Aﬁledthg T%e%dt a‘tdhréc%ﬁ?‘f&‘} ¥l§ eé’g%ggnﬁﬁ d{\?%ﬁlé grg r;rge P(;nglg&gd via wires to

wherge til@uctR1s Mefisor&edl doatdetdctioth IoS asalrcgeentn Tharindyptance sensor is

is nonentary and stabilizes | ower val ue, v
qui creyatedrFeadipyar to dhedliay ﬁ}atgﬁé FiEciy gt opto (i Prgrior of the input

res tﬂotwc‘er D1k B0 G HAMIR tRUsE ARG Qf theldBkibigion Parehe

resul tant superinposed magnetic field. In order to

r esol ve tWhsn tlesmldqrftrstptrémh@rvmm sHEngTTagh pikeptp thg welding set is
uch t.hat .u tegtl e transformer

24 V\HP{Crgﬁﬁ" Sf‘peélﬁﬁ?egxl?arsrsal segocn g agﬁh l%’rk@dézi?fcth

I s Mah&teahd eehsafst &€ ldid%e:dl ﬂbsrsnage ini quriest xsangmg{tgmydanésstablhzes to a

avalid weld. Two s on S are added t

ac c ulemier Vale iy uic s Pee ﬁg\gf:semlag?etlf: hCéOﬁStalk vsi}hlch results in the
I nt eﬁé{@llboﬁ)lfng sensor plcklng up the resultant superimposed magnetic field.

In order to resolve this resultant phenomenon, the ATS unit 24 is programmed
such that upon detecting an arc, the unit 24 waits for approximately 2 seconds and if the
arc is maintained after the interval, it is considered as a valid weld. Two seconds are
added to the accumulated weld time to compensate for the lag. The interval of
approximately 2 seconds is long enough for the transient spike to die down so that the

neighboring sensors will not register a weld. To further prevent magnetic interference due



approximately 2 seconds is |ong enough for the

transient spike to die down so that the neighboring

sensors wWill not register a weld. To further prevent

magnetic interference due 6 to the relative cl oseness

of the cables at the distribution panel that also

results in interference in the magnetic field being

pi cked up by the sensor, the sensor is enbedded in a

pr of e Ye%tﬁv@'&&s@n&@rﬂfrﬁé edbleé af ake ldi‘strimﬂheﬁllﬁhel fhhd slso results in
shield is in the shape of two half rings, @ bedded
t ogistterérence irf the magneticniield heleg piskedup Ry tlt%\sr?P%’r’a e gqsor is embedde
wel g ?9ro§ %flvéjéh%l{l QIH{JM%? of P@AE tnateHAE "I(B%rk‘metld Brlf’? the shape of two half
si gﬂh ] he m cro-control

r egriags rheldhlegftthe‘l‘ﬁo fﬁmmﬁdgeenwelabmglthe cajlllfa eikthP V@ldl(lg sefedistribution
that arc is on). Each tine the are is on, the arc tine
reaBWﬁ& is accunul ated towards the previous regi stered

timng. The calditidnkdBighdl Jotdge praHuiht aliew- (foﬁfrollEItd lremter the time
done with the same nachi ne or subse u

Wit ﬁronbfhﬁéealmedql%d( LGt Eimepthat afe IS E@a&;} tuﬂea ebagce}? on, the arc time
wel ol bihghRa ol a8 tthe Bieviohh 668 h¥ret eningl WBE arc time is thus
mou?%ﬁgﬁs zﬁave ugae in tEevstorgge devi ce 20 at

t hosecunodaed ﬁmsvebcbng depovidh thy sewethashinger gpbrgqueat welding done with
had seQ%MH}Q%mtotal wel ding tinme based on the weld

arc® elng 0 sumed up to produce the total arc

time for Foh e/ebﬂaiﬁ wH'ch had l]:bEeErewbldm’gVﬂndlffemnaldcw@Sf(whelaby the welder

tagf: alwﬁhlﬁ)cgillécghﬁlle P I{ggﬁ% E‘Sf?lg rstlgga%e dlg{{r?% {I'é eglaca%lons corres%oCPdlng to the

af t %&reldlh%%etmﬁé HéJ‘GseﬁP lthé h&aldﬂhﬂdhéstnﬂe dﬁ§bd dih ﬁleﬁ'tvdﬂafge belng on, is
devi ce is then ugged into the d &g station. 1 f
(ATSumGler@Pltﬁﬂ)é?dﬂl&‘?:@)e totghire himenior e pHTh E‘VE’&“’“ allows for a

28, »and conpati bl e softmare to
achﬁé%gM?ﬁqogg%ghﬁggﬁsfer At the end of the work day

t he per sd‘rhalpmemhhaccbmmata@d 8¢ t:mpusma@td@mg ATHR 20 removed after
ATS

st att %Welgﬂglg f%tgl? tgz%lf as e&éeicf 'i“ﬁr star gg Eiextlcg %?% te g[hﬁ d into the docking

Wi | Istdtidnapl azs esiPO mterfztda)e Wiz han@riades veithi the Pﬁ@Scet}Jmmn EIA232 and
dat abase. The data ence be further processed and
segﬂ@@ﬁ’f‘@b‘eﬁ‘b@wﬁrf‘{ff? }CV%\ |dptaiteansisl r eport generation

| ndi cati v (RE efd 6t (REHOA! IBNER g@fsoﬁzhﬁedl Bebupiuthited arvwilndatorage device
during a pre-determ ned pério time, whether

b
wor kAB&ly 20 avilldbe RakeorbYéh‘mYﬂldﬁr (o The degking §PTGER, ayhere the data from the
Capts?org & v1ceh§1ll§%rl.ab&1%5ﬂ éﬁt‘g tHE isérgﬁldqgg gx@t’ix% ée'n[f@l database The data

storage evi ce e segregated by the wel

i dendahfhienat beoﬁurtﬂatmo@usszbdmﬂ degrggaet@t fog furite nttalf'31%md| r@nort generation

g?g Sﬁﬁggﬂevgf éﬂegpetr ke o?‘ qeul?ldxivijduapwelfa c?u%%l '];rg-getermmed period of
" time, whether by work day, a week, or a month.

" The arc time data captured on the personalized accumulated arc time storage
device 20 would be segregated by the welder’s identification data and welding set’s
irlentiﬁcation data. The former being unique to the personalized accumulated arc time
storage device 20, and the latter captured by the storage device 20 from ATS unit 24. The
data written onto the personalized accumulated arc time storage device 20 by the ATS

unit 24 includes the welding set used, the date and time used, the total arc time for the



st-orage device 20, and the latter captured by the

storage device 20 fromATS unit 24. The data witten

onto the personalized accunmul ated arc tine storage

device 20 by the ATS wunit 24 includes the welding set

used, the date and tine used, the total arc tine for

the 7 welding set(s) used, welder's ID (nanme, |ID no,

conmpany nane etc), the start and end timng for the

el t o Al darhé @R), thé&tart and end
ATSq,S%ﬁItléﬂgéAtfds) g%ede%lndtegptggv\;(h?rlg? hods to gﬂr frau%l

Fi r sitdling for e weldn well ascthe Rogess cantinpeuspegldyimst andar d

EEPROM c

commer ci EPFRT%%&:}% Elegﬁfltsg‘rs@g{e%%p%{%rdaé%ud creating

t he poss Fbstly, the ATSD dbeca2d Bduilt wsing starelard EERRdedum which can be
into the nmeter. In ordger t tersch activiti

dat &ead{vaitg ygipg ﬁ?'@ﬂlev?ﬁg]ﬂ aw@éfjedw%ﬁ% Prﬁéfag’t"bﬁf 2 ‘8% “.‘ecpé’ss‘b““y of
20. Hh@e1aeaeRditt hd WkmRiaBViatt the fhefdﬂ NGt brdér tb Slefehguch activities, the data
i nclusion of the pararreter of ngest conti nuous weld

ti mes ensTyptedeuhen recordadenmyth %ﬁ%‘iaﬁ"s %eOp0ssi bility of
fal se weldling qg‘tﬁq fe@@ﬁt g fctibh & te %chﬁibns(mﬂ szﬁ‘ﬂneter of longest
their el ectrodes ce I nduci ng current
vvel dbnignusis Wwetdyfhine ak laymenos tdyehegk agmostltbmgosalbelantof fleguyelding data
timng du the t flow. Real
| engtAtingy i gt o5 TRk Mein tapey il MBEEERRE flow. Rea
S et svdlding all kypidaligaoi e 6fieo Winggapatisuous hnmdxd:sto alneeconstramt of the
hat of instal]ation on steel racks (comonly terned
bI geslding glspizqderlength gd faights of 3 wel ding sets in a

single raowe &nﬁﬁ&h'aﬁﬁﬁ%eh{én% bf QeRify séls Wepiddigusdt & e Singapore
each row or as a single welding set uni (the [

last is . .
| es shipowss aie tharted ingeallgtion,omstent kapka feom x:fgrmsﬂ block ) consisting of
connges a nPQRE! o3I Wb n cach
a di s‘fvr E%wal%gﬁ %ﬁselﬁ%?]% ehr8w % gﬁl ock 0T % T eactIow
uni tes @ snghe Weldsgcbet mit(thedbst is lpsrsc;:@mnm;@,él‘ }qu},dxag blocks are typically
flip en door for, access to the port for.
conr?QEg ciedd BlFaSF'IIl(éle"F%[SO CFG?/ lglgsezaow%h%our Yia :g r%%sg'lbutlon panel at the
I N twdlBing®WeRt ed onto the wel di ng bl ocks. Each
standard ATS unit  supports. wel din
units 24 W&E@ﬁ’fﬁ‘éétzéo?r?/a‘ “ﬁﬁﬁ rgd YVBte'?H %ﬁ?ﬁ?c‘f"%@éﬂ-‘p -open door for

SeNSALed$8 thel Pt e HRCINAL (B oREHR ATHD deTike 20.MEhe whole array is in turn
i nductance sensor is nounted, perpendicular to

t he
fl ovmmintcdwenteltleecwldmgtq}ocke UBachrstandai/sl § it &apéw 3 welling sets. The
the %’gg tg?%‘ve fe Co%Rec?ed \%1 Qvﬁegﬁ:‘? E‘feelﬂﬂf&ﬁfg E&l@@lst‘isgﬁ ri@irdetectlon of arc

at t 1 on anel I nventi on
beernudRat m}baddudmndetsmsbr isi bumed, @Bmendacular toethe flow of the electricity

g)r(le];q%rr{rﬁ%? h‘)ixelpp t?lg I@)rgtggtsr;%f té% E)l‘llpgl%i)g\?%r cgpﬁia 1ntoqhe st%f;l td'ov?rﬂ%ransfonner at the
distribution panel.
Although the invention has been described in detail with reference to certain

preferred embodiments, variations and modifications exist within the scope and spirit of

the invention as described and defined in the following claims.



the invention as described and defined in the
followwng clains. 8 CLAIMS W Caim 1. An apparatus
for nonitoring an individual user activity of a
desi gnated character, conprising an activity sensor
unit adapted to provide an activity sensor signa
representing personalized data of the individual user
activity of the designated character, a personalized
portabl e storage device aS€EA§AEd to the individua
user for recording and storing accunul ated activity
time of the designated character within a
welgaiget ermi ned period of tinme and at a predetermn ned
nunber of activity, locatign nd a processi .unit
1. oy 2RParafHE TPy mOBHGrig &Y Hidcbwav@ USes P‘Slw @%Bgﬁ’g'}ﬁﬁdt character,
ishdPak! Lti S $hi dSidnadvidand aalvetyl adristig signal
“@g?gﬁ@t?ﬁeﬁggﬁ¥Eﬁﬁ?ﬁd?c?gﬁgF@userﬁ?{aptivity &3rin a ®
representiog eenspradidechdata ofithedndividual. user actinidy aﬁﬁw&rd&wggat@? character,
Caim.l.wh in i ta.: i-Ge o f '
a Grfirdligst REE, o e Rgthl B HYEG Bk B cbfing and
stérirpumch mutkdaadtivity ttimedof thegdenighdteth charattemwithiar & pde-dgermined

Th par atus of Cd aim1, erei n.the processing unjt .
perd o B B = PrcSiBPIRG PG Sy BRI R4 Agrafsing unt
opeRfiohhIlladnnESied to the athiCityARdsadniSarl caphBle Bf hroceksigeths signal

the dat'a storage device is capable of being connect

andaleulating totp! tinoeiabe inddvidual user sraciyily Jwingg HﬁtdﬁtegPB‘leg geriod
qubghe storage device, and wherein the data stored in

the data storage device allows eval uating performnce
2.0Fhetdpparaius @f Claimal, wieegin s&id dalastaggsadenicg Jonstordligaaativiyy sensor

.wherein the activi of esj.agnat ed char IS .

s seatarsreroueabrd foc Bl RN e LR BimeleriBa.

3 SERS Appathiul dfSCRapal)! @h&tindteepilotetging henit toafablt of iregiving
~activity perforned by the individual user. 6. The

infgsmation (dsntping aniidigidugifisffe n t he manuf act uring

4.a‘ﬁu% \éPééfat'u§ ofet i O, WEeRNRE Cath stofe adehicki fsyca?%lﬁ Qif being

uni connected to a wel ding machine to detec .
camageted foca dentral frocessingiunitfos enalyzing dase slereddrythe gorage device, and

onnected to a weldi machi pe.tr Q N
ERCGH Gty P8 R 4 085l g i o e
indbiqal 6Rs. at | east one mcro- controller nmenory chip
5_cagable of storing the manpufacturi.ng

i

ctivit .

erapaein ofnGlaimsdr wherekt the é?ﬂ‘i"dnoerarf S?Sfﬂ%?e{;n‘fhaéﬁ%er 1S a

m%@f%&hﬁné B&iVIG N PGhéteinBe A6hViK deisdrnindtr iTRbpaYe of detecting the
I'ncludes™ tinme periods needed to conplete particular

mansfketuringiadtioisy pedformediby iheindiyiduel wsar-ar
6. The apparatus of Claim 5, wherein the manufacturing activity is welding, and wherein
the activity sensor unit is connected to a welding machine to detect magnetic flux from an
electrical power source connected to a welding machine transformer.
7. The apparatus of Claim 5, wherein said storage device comprises at least one micro-
controller memory chip capable of storing the manufacturing activity information and
user identification information, and wherein the manufacturing activity information

includes time periods needed to complete particular tasks and identification of particular



9 'manuf acturing devices which the individual user

enpl oyed while performng the manufacturing activity.

8. The apparatus of Claimb5, further conprising a

means for connecting the data storage device to a

central processing unit, wherein the connecting nmeans

is capable of receiving individual user activity

informati on fromthe data storage device and )
mhh ARG 1B cdsh @hidhnehe iisiividuals ser aampluyddy whilkoperfiringng  the

to the central processing unit; and wherein the
mereraatering askiividessi ng unit is capable of receiving the

i ndi vi dual - aetd vi Ly oL RfighPathoms FsrQ@hideeing the data storage
8.C€ﬁ%%afaﬁbs °@%‘Sgg’n Mgééncgbg’tlel perf_?)r nmance eval uat) on, .
déviyead ta contrdl fpeodesin g/irdy avhereire e sonnesting Megnsds £aRzg fepf receiving
. pre-determ ned period. ofct] EALMP t@hsferring the
‘"él"é‘i'-\‘?‘f@,serv@ﬁ@y'@( ﬁ“%ﬂ’éaql(ﬁ’gt fé‘“&‘gg‘f Srgtgds-[%gg‘?ﬁgﬂdat a stor ageg
inQRgélﬁ?géé fuctﬁ&t‘}liﬁlﬂéhﬁétﬁﬂ ta ke dentr® pladessinglenit; iahg ivhgreinHbe central

I ndividual user identificatiaqn. of welding s - h
prongsswgenity CRRRble fdiecsiyng the ’rV,‘&ah{‘?eef sty lobppion from the
cc\)’}%leair{éﬁrgé E%n&‘ﬁéﬁeré’té 8heyrhdiRe evalfationCrepdrt o dre, intiotdakl user’s

arc ti or the weld

/ i'ng sets used by the individual
actBéty dusih@a preadederméned peripg obfimg. wel d and t he | ongest

copti nuous weld .ti y i Belidyd GaialsiodsRr device i
DS RS LA R OB YE S S g
a@?ﬁﬁaté@ﬁrcﬂg@/ 6&;5 iidegtifysmgthei indjviduelhusern igantifieasiongtf weldigg sets

collection by the activity sensor unit,.sai
emplayed é}ynﬁlealﬁdwéjhla‘, Y5 Sﬂgrﬁ? plume, the, avd%ddi?? r?gtts ﬁ@rg‘;‘t%sgd by the
ié&iagﬁ'ﬁ QsSeVdtAGrc ke f3Nhe3RNGARAGES usid K A rindividuathsere istart and
sal d tenpering ﬁr eventi on neans further cg\ri)&rt S'eﬁ'vadual user
embtims of e welxbansthe logeesh eontisngressweld G SRRICE R F PR '

oyed {NG2ind & KMl dfednd Bérpr&ntig teRfpering with
BT ST B S e R e
ot prtRess df2datA cutlehiod by tite retivifynsangorpritiuiedd wepys Gpmgrising an
wor ker in perform.ng . a specific rk activity,
e@@ﬁpﬁ*ﬁ"bﬁ“ﬁﬁ’st"'ﬂ@eg‘{g@ﬂg .the[ﬂzg\ﬁ %ffl%egde\zg’ﬁceact ivity sensor
ll’lni’ltheC%ﬁMt@s of Csheqbi Mehetdi® sajde adnfecinpioprkveativn wneaps further
performed by the worker; providi n%.a [aers? gl i zed loved by the
qoopriats @ meany fjecomparing thin IPngest iCQRIHOUE N <E IMEOARR PS>y
stor el 8 kvt BH abvibS s stdndhidi c@hiimiong weld time.
IP%I 'dﬁgltelfs\g/rl %Sycggtghegobpnﬁ%ﬁiggnda%cap\tlluri na,gs. personal i zed . K
jnfometiddost ddiemininggrovuckety pEafearker inheerfopaingr g gpecific wor

wor k acti vi.t " r?co_rdi ng and storing accumnul at ed
3V Ity COPPEIFL S'%fe desi gnated character within a

pr e- dgbeiNeMChcBeity S¢hsof uiit tEpablecofatetatipg ditespeeific etk activity
nunber of -activity
performed by the worker;
providing a personalized portable storage device and assigning the personalized
storage device to the individual user;
initializing the activity sensor unit and capturing personalized information when
the worker performs the specific work activity;
recording and storing accumulated activity time of the designated character within

a pre-determined period of time and at a predetermined number of activity

locations;
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| ocations; 10 providing a data processing unit for
processing information captured by the activity

sensor unit; and generating a productivity report

based on the information processed by the data

processing unit. 13. The nethod of Caim 12, wherein

the specific work activity is welding, and wherein

the activity sensor unit is capable of being connected

to %)r&\ﬁhlﬂﬁrbg da@ppoadsking ulndt fdfhpronesslhgdinﬁfrmalm wapt@red by the
wherein the act|V|ty sensor is connectable to a

wel cECHYitY ¥BRRIMRILLAN: 1 ansf ormer and is capabl e of

gen eﬂéﬂaﬂ% QS) d'ugﬁﬂfydieﬁgrt DasHAadrSthie NAfoedhtioneprotessediabyathe data
correspon to real arc time enployed by the worker,
i dergrodessing iwh of wel ding sets enployed by the

lmker lkoéira tteClandl I\u?erélp%ev\ﬁl &g O?Etaétf%@rl? wWaRRith, Bid wherein

arc dirng sets used
thbidctt\h@ @Ok afiit 158:hﬁerbﬂe @ﬁhiu@’udmmqn@ tofa veelgiog dpramius- t he
gest C uous, wel d Ii r
1 PR YT Sl TN SARIBISE o ot

]ﬁ)tarawsot\‘érgf(ﬁ‘ﬂelaalﬂmsaca%h&é P pefieutinpeand m‘coﬁiiny $i glgals:l atda:atlve of
ecorded by the activity sensor uni t

st c@tr@apmldmg ¢ eael Aesr time spPloyed $Yithe “é‘lfé‘ﬁ B‘F“‘Lfb‘inﬁg'a g@”e‘d‘"g
sels gl% Qoafé)atlﬁow@rk £ Qafe in\h tRhOARSWEBRg 4Bs twerd dsed by the worker,
DY 6CESSI NG t Fe

baded data to generate a report of
totdlerc time Kerr the weldiogi sdts u$eldyby thg worlmls i Rerd ewst timp gf g weld and

further co sin .M zing effect of
tl‘ef{?qgegq continioyp ?Jé[ﬁfttm&? %gé)lto ctg'[ejs ed by commencenent of
19 dhslusf CIgint e faiieR compgsing aateprog ptdvading a datalstorage device
i ndi cative of data corresponding to real arc tine. 18.
foristoring dp@decorded by the ackvitysensgy ‘l‘\‘%E aid step of
lgn 'F“erqnﬁhgg’ of & 153ffuhﬁ14rtdoﬁiprl§1hgft§é b of apIdRding ered data to a
ay rnreal arc tine signal géneration sufficient
cérral racessivg enit aggifkecessng sebuplaeded rdpta fRyigARFratRS FREPG,Of the
tine to accunul ated real arc time signal. 19. The
WREKSE SRTHRCH 1hy 'm 16, further conprising a step of
1P! ENE fHettidg df(-mtﬁmi Ilm,gfumhtrmdm;br&m&aeISEpa'Ife"dmbylzmeeffect of initial

eI e e
%ﬁx%% &ﬁb@oi"@a@é‘ccﬁﬂsﬁéﬁdﬁ@b rédd afcaii@ct paral | eI
ct

Ivity sensor uni i s made and conpari
18oTibe stethod rof iGlaiou b7, weegein ispid stapif dp@angylgtq?%ct ng.npg@,l crosstalk

c?%Rlea L 1&0; P e&i g?c Hﬁ% igci{a?’rg@ﬂ&at%vklﬁﬁckﬁt forsd aaskae spike to

subside and adding the delay tlme to accumulated real arc time signal.

19. The method of Claim 16, further comprising a step of preventing tempering with data
generated by the activity sensor unit, said step comprising encryption of data by the data
storage device, destruction of stored data when an attempt to connect parallel activity
sensor units is made and comparing the longest continuous weld time employed by the

worker as captured by the data storage device to a standard continuous weld time.
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