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BACKGROUND OF THE | NVENI TON The present i nvention
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determ ning and recording ﬂ\“@“\‘ﬂﬂw ity of a

wor ker in perform ng designated.eperati ons. The
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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
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¥4t on in the method of the present invention.

DETA' LED DEBRFEF DECRIPTION ORSERTEA BREGY VENT For a

further understanding of the nature and objects of the
prefene batigennfespranding fofrthe deveshen | @iwenchamiay the mpde to the

ac%%daﬂ%ggraw?ﬁg% ﬁ%icﬂ_n taken in conjunction with the

Figure 1 is a schematic view of the personalized accumulated storage device in
accordance with the present invention. (ATSD 20).

Figure 2 is a schematic view of the arc time sensor and processing unit
(monitoring device). (ATS 24)

Figure 3 is a schematic view of the arc time sensor and processing unit with PC
interface (docking station). (PC Interface 22)

Figure 4 is a flow chart illustrating operation in the method of the present
invention.

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
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forﬁ%%fppéfaam? thegmerient lamrwencl-ﬁ[awe o lerptiodingat oy indgures
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A vi sual dlspuﬁz such as for instance and LCD di g
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pravifted iR fhedionting Aontainingithed T einitR4- Negeswiy wyg! intgrface software is
up§ﬂﬂgqﬁﬂgqﬁn§gnsor to detect nmagnetic flux in wires
en

the arc is formed and produces a correspondi ng
vol Thg&TSi gna?4 generally refers to the device housed at the welding blocks to

detect, record 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:

1) Inductance sensor to detect magnetic flux in wires when the arc is formed

and produces a corresponding voltage signal;



3 ii) 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
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a PBrt 2BED Genlaysgotal aggwm lais o i, ﬁvel rdRend pyelding machine

depi cti ngp.per manent wel der 1D and remwltable wel di ng

bl ock /location ID. It is also g'ogranned to record )

accuimul al@doarecessarnshield thengtemap fc husifromi trapsienta deringlug in

a maxi mu ondi ng wel di ng nachi ne/ bl ock
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time during a 24-hour time frame and a maximum of 250 corresponding 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 welding
machine block /location ID in the ATS unit 24 as well as synchronize the real-time clock
in the ATS unit 24 via a 9-pin D connector and compatible software and hardware. The
supervisor interface unit, or central processing unit is provided with a connection 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
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O Welding set ID (transformer).

The ATS unit 24 writes the time of the first and last weld and welding set ID onto
the personalized accumulated arc time 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” 1s 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 accumulated 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 ding (251 onwards) will overwite the 250th record

so that the last record tine and the 5 tota

accunul ated time is still correct. The 24-hour tine
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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
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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
identification 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



storage device 20, and the latter captured by the
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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 signal
representing personalized data of the individual user
activity of the designated character, and a
processing unit operatioggldyeonnected to the
activity sensor unit and capable of processing the
Si gnal and calculating total tinme of the individual
UéFr s activity during a pre-determ ned period of
2. The apparatus of Claim1, further conprising
1. AndﬁiparaﬁISOfoagﬁord&’ﬁfihg: anfiadiviRiuelr asg aaﬁ\hfy‘/bi ¥ desigisi@d character,
gnal s generated by the act|V|ty sensor unit during
corflwéSleﬁ ANg BERYIRY Aensopetitoadapted #o pgovide %@Cfamyars@tses signal
r t tofl
e b SRR S St ol FARAPE cBracter,
and}a pTévessppainbopsatohally edrmedted wmé]ea0hv1t)h®ndratlmltsmdrcag®le of
pro%rgsv(_)s%:ncgtgé Elgnz?lpa% | el(g):trcl)lfagrkl) e} i tlﬁréJ ogﬂsg t1ned?volcrluea %%ecreang':{wny during a
presdanfraglaadCiﬁmotteftlmad vvher ein the data stor ed in the
,? a stora e device all ows eval uati ng performance, of |
2. PhapramsAtdlam sfeﬁihergom?ﬂan%\ﬁﬁa&aéf%@ge tF dprtoring activity
sendbesiShdls bhRraA&d by {h'éYacﬁfflt)aseQ%HQﬁ‘tad Qﬁ'@fn%c&e?ernnin%d%enod of
manufacturing activity, ‘and wherein the activity
timgensor unit is capable of detecting the manufacturing
[ e Jipd b ¥ e
> gg‘%a g%éégﬁ o?if%ﬁa I'm S%h%eﬂr 2‘% n {(ﬁyg@ln'g Iﬁaci @ap aH‘e of receiving
infamnatmnngenhﬁ/m@:irdmdmduahd;emher ein the activi ty sensor

S con machi ne, to detect
4. e ampRe SR el o Perkic e o SR s R cEpible of being
comeﬂa&ed £6enitial ﬁomkldg 0fit FrGRAIREIng HaR SfoesdBBf the storagbevice, and
paratus of Claimb5, wherein said storage device
Whewpmeﬁga Hered i the diestorags devigoions| qVéwaw@r@hmc& of the
indrAB@lgerof storing the manufacturing activity
information and wuser identification information, and
5. vither ariparatuseoimiilaimadt whieregp dlet jactitity phfaodensgniatsd character is a

e DBLAER 15, B 08 REASH RIS SRISL AL
madefacteag mdfnw:tb pbifﬁmaﬁdiy\AhdMBhduzﬂ%eren'm oyed while

6. “?l?r Ilp%reurgtunsg a1m gm wa%fre&ilrcl: %h%rnugl %f acctﬁr{n\é ac}( 1vity 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

manufacturing devices which the individual user employed while performing the

manufacturing activity.



9 8. The apparatus of Claim5, further conprising a
means for connecting the data storage device to a
central processing unit, wherein the connecting means
is capable of receiving individual user activity
information fromthe data storage device and
transferring the individual user activity information
to the central processing unit; ,and wherein the
8. e[%@taf)ﬁdratuQBf)@féﬁﬁ SN $ordp?15 ?Q"’}Q«l:a%s ®dr c'bﬁﬁ:é:éhﬂé AR dabiStorage
i ndi vi dual user activity information fromt
degontogreentigl precessingnudt, g’é‘ro;etnlatl@ campmtlﬁgamrsoe cmbllewétre:ccwmg
on th V|dua [ ctiv durj
indiFB00 e sV RO ot iR o Mt e tid Bhferring ne
indbtidhaluber avdafyehforihiondatie apilprésdsdg il afthivhersinahagsitral
device is, accunulated arc tinme data identif the
PrOCRRSIng Wifais carable of gesiving iheaindiyilugk usgepefivity 1 %ﬂgauon from the
corﬁﬁptln@’ 196 Yanll Rendritd 'a‘ﬁe%ﬁﬁan@é elalufidhGe o thB8ndiRiBual user’s
ding sets were used I ndi vi dual user, tota
actafrlb’ dalnneapmdqtmlmlmnﬂ@oié@ns used by the individual

9. "f‘ﬁg a%t@! be @ ?1”3 & n\gherélg'%hg fdalg captﬁiI aﬁ]dglehaea qnlggg tdeVICe is

Cont UOU t i’ne enp e |n
ac&&uléfé&amppﬁtr thﬁmflf)@gaﬂhmu&hwﬂumtubﬁt identiffidatisn 06 waldmg sets

for vent i n ering wth process of a
By OY: bR BYViHE b &n?fnééﬁ%eofheuw@mgs%md “entied by the
indFABRA Iu§érna>tamrc £iRE ToPthe MRIETRARSs &‘é’@%?dﬁéjm'dﬂddaﬁus@@tﬁart and
stora device. 11. The apparatus of "Claim 10, wher ei n

end Hing 0? ewslsrand ghqloagesheangnuans aveld time employedlintbe ingéddieal user.
OB kg SF PR 2y LAPRGEL, HRAH QL BUSGR bR wio

a platas sif oda&g eolikevidie byt theaac&t/ayl canstr amitf lszndl on&nwedodmpnsmg an
determ.ni.n product|V|ty of a
enmr{ef? rmffaﬁs 6@‘%@?%‘%‘ © gatg Stopqer dgvi activity,
11 catprdpparagst dreCHiRP$0, Whedindsaid tanpamtgi pietldhtid8 NG@dns further
uni.t capabl e of detectlnq the specific work act|V|Ey
COBRAES PBERTSy Of KemRtgethe Tpace! %ﬂ"F‘EF‘Wé woid tung sypleyed by the

1nc§\elﬂ§£’ LN Eapﬁﬂgd Eﬁ‘%lﬂﬁia@%r%rﬁoﬁ@ d #§shdalf QhARIde Weld time.
when the worker perforns e specific work activit

12pAonetipd gf deganiaingr predeptivity ofini worker imppesfemirigng speci 1c work
act‘p&og&r@rlsmtﬁgﬁg red by the activity sensor unit; and
5 e

I ng -a pr uct|V|ty report based on the
| nf provitingdim mm%mﬂ»r lyit tchgabitad fadet@tiag elsssprgifidnidrk activity
Claim11l, wherein the specific work

The
act an erein the aCtIVIty sensor

ci POTEeR &Y (Reirks and wh h _
uni tinikigliAad el a8t Gty RARIANRWUADREHEANE PerfondBled iRfbrmation when

appar at us.
the worker performs the specific work activity;
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 method of Claim 11, wherein the specific work activity is welding, and wherein

the activity sensor unit is capable of being connected to a welding apparatus.

10



10 14. The nethod of Claim 12, wherein the activity
sensor is connectable to a welding apparatus
transfornmer and is capabl e of generating and recordi ng
signals indicative of data corresponding to real arc
time enployed by the worker, identification of welding
sets enpl oyed by the worker, date and tinme the wel ding
sets were used by the worker, total arc tine for the
14Wh9;rr%%oﬁe5f%lﬁ§r?q2b¥/h&@ﬁ e %ﬁ&lt §etn§t§r 1SQ:Bgné%&@let ¥ v&%ﬁdmg
a we and | ongest continuous weld tine enploye
apmathaMMr andES caTJIablerrEftgmctatmﬁg ﬁihchrem)xli&g ilgmahhmdxcatlve of

n. r ovi di dat a st
capSVEtpT g T3t reunPamip iy At R (leRERel of elaime
setl @mp]ﬂ}@d b thoaofker, datl ddItfne tHerwdling Gomers ustd Byhehe worker,
of upl oading stored data to a central processin

e
tOt&'rﬁr? tigigfop g edding gets Heed @sa@akeaa%t%ﬁ Ryl ghchiang of a gveld and
the.r l%ﬁ’ st coRfindde welPiKEEmploPEPHHGE Wokikey. 17. The net hod

aim 13, further conprising a step of mnimzing
ISeTIIieemcthocl of Gliairi 48, ﬁthkafsmbmanslnga@tsspﬁbmvmzedatbytorage device

;m%n nment , of Id| durl n he step of generating
fors‘g"n d%?are Orde%ch. ca 'flcnvgy STSRA! “corresponding to real

16aThe tﬂetmd oI&IlaﬁFhBl , et dombrithaita stép ofislosling stated data to a
st of mnimzing effect of |n|t|a crosstal k
Cewipﬂr?%%najéwafnﬁi Precssingathe ynleaded jdgivale gusertepjtgport of the

wo?klafr Slp%(ﬁ,e{mgpr a transient spike to subside and
elay tinme to accunul ated real arc tine

1 7sIb<h methosl! of Qihlen bt ffwhero@nmnamm al sfep fofiminiarizing wffe¢tsifngitial
resﬁHg‘x}t %Posaglelél?s\éﬁ %& c&%mteﬁ LOb %Y{iltgg dglg‘ﬁn%tr}ﬁeglﬁﬁg)rfggfeqatmé the

mgamls nryhnanwobdataimrasmmdmgeo :mt ac tigteor age devi ce,
tru d data when_.an attenpt. to_.cannect
Pl S8 i (WD, oS & Pl RIEE BHer @5 AR sigpstalk
coihbﬁsds&i%h téﬁhtaﬂcntlﬁﬁéli‘slgfﬁl gerdetation sipticdsne doD ) tdm€ient spike to
rker as captured by the data storage devi ce to a

Su'ésed&rﬁdla@edle%meudﬁ@aﬁa@e\/@aacum%e regl arc time signal.

19. The method of Claim 15, 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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