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CROSS REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims priority to U.S. Patent Application No. 13/158,005
entitled “Welding Wire Feeder with Magnetic Rotational Speed Sensor” filed June
10, 2011, and U.S. Provisional Patent Application No. 61/355,815 entitled “Magnetic
Rotational Speed Sensor in a Welding Wirefeeder”, filed June 17, 2010, which is

herein incorporated by reference.

BACKGROUND

[0002] The invention relates generally to welding systems, and, more particularly,

to a welding wire feeder with a magnetic rotational speed sensor.

[0003] Welding is a process that has become increasingly ubiquitous in various
industries and applications. Such welding operations rely on a variety of types of
equipment to ensure the supply of welding consumables (e.g., wire feed, shielding
gas, etc.) is provided to the weld in an appropriate amount at the desired time. For
example, metal inert gas (MIG) welding typically relies on a wire feeder to ensure the
appropriate advance of welding wire to a welding torch, with the wire establishing the

welding arc and being consumed as welding progresses.

[0004] In MIG systems, wire feeding operating parameters for a given welding
application may vary depending on a variety of factors such as the type of wire used,
the size of the wire spool, the physical characteristics of the wire, the length and type
of torch and torch cable, the temperature of the welding process, the type of welding
process, and so forth. Frequently, such wire feeding operating parameters may be
monitored during a welding operation. For example, a wire feed speed of a welding
wire feeder may be measured using programmed motor characterization or resistance
and voltage slopes. Unfortunately, programmed motor characterization and resistance
and voltage slope methods may provide imprecise measurements and data.

Alternatively, optical tachometers, e.g., light emitting diodes (LEDs) and encoder
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[0006] In another exemplary embodiment, a wire feed speed sensor system
includes a dipole magnet coupled to a gear driven by an electric motor of a welding
wire feeder, a magnetic sensor disposed adjacent to the dipole magnet and configured
to measure an angular position of the dipole magnet, and a processor configured to
receive signals of the angular position measured by the magnetic sensor and to

calculate a wire feed speed of a welding wire feeder based upon the angular position

signals and configuration parameters of the welding wire feeder.

[0007] In a further embodiment, a method for measuring wire feed speed of a
welding wire feeder includes measuring an angular position of a gear driven by an
electric motor configured to drive a welding wire to a welding application, sampling
the angular position at a desired interval, and calculating the wire feed speed based
upon the angular position of the gear and configuration parameters of the welding

wire feeder.



i ncl udes a di pole nagnet coupled to a gear driven by an electric notor of a
wel ding wire feeder, a magnetic sensor di sposed adjacent to the dipole
magnet arwocomnfisgiwed to nmeasure an angul ar position of PChaSdipokesragnet ,
and a processor configured to receive signals of the angular position
measured by the magnetic sensor and to calculate a wire feed speed of a

wel ding wire feeder based upon the angul ar position signals and
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better un 5““?%%“@8{ W ng detailed descriptionis read with
reference to the acconpanyi ng drawings in which |ike characters represent
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di agrammati cal representation of an exenplary welding system [O0010]FIG 2
is a diagranmatical illustration of exenplary functional conponents

[0010] FIG. 2 is a diagrammatical illustration of exemplary functional components

of the welding wire feeder system of FIG. 1;

[0011] FIG. 3 is a diagrammatical representation of a magnetic wire feed speed
sensor configured to measure a wire feed speed of the welding wire feeder system of

FIG. 1;

[0012] FIG. 4 is a graphical representation of angular velocity of a gear of the
welding wire feeder system versus a voltage applied to the electric motor of the

system; and

[0013] FIG. 5 is a flow chart illustrating an exemplary method of determining a

wire feed speed using the magnetic wire feed speed sensor of FIG. 3.

DETAILED DESCRIPTION

[0014]  The present disclosure describes exemplary embodiments of a welding wire
feeder having a magnetic wire feed speed sensor. The welding wire feeder includes a
motor configured to drive a roll to feed a welding wire to a welding torch. The motor
further drives an idler gear, the rotation of which is measured by the magnetic wire
feed speed sensor by calculating an angular position and velocity of the idler gear.
Rotation of another gear or rotating component of the system could be similarly
measured. More specifically, in the embodiment described, the angular position and
velocity are measured using a magnet disposed on a shaft coupled the idler gear and
positioned over an integrated circuit to sample the angular position of the shaft at a

regular interval. The angular position data is then used to determine the angular



of the welding wire feeder systemof FIG 1; [0011]FIG 3 is a
di agrammatical representation of a nmagnetic wire feed speed sensor
confi gur edoto1vsamare a wire feed speed of the wel di ng RCTASE@eMeN396yst em
of FIG 1; [0012]FIG 4 is a graphical representation of angular velocity
of a gear of the welding wire feeder systemversus a voltage applied to the
electric notor of the system and [O0013]FIG 5 is a flow chart illustrating
an exenpl aslycinebholetk aflerdgdaer whivhngnaberfuréhet @edveedeidtusiwige tféwel sprgdeti c
wire feed speed sensor of FIG 3. DETAILED DESCRI PTI ON [ 0014] The present
di scl osur Bg8¥eP¢Bes exenpl ary enbodi ments of a welding wire
[0015]  As will be appreciated, the magnetic wire feed speed sensor may be used
with a variety of welding wire feeder motors, welding wires, and gear ratios.
Additionally, the magnetic wire feed speed sensor provides a non-contact form of
position/speed sensing that can provide an enhanced data resolution, and may be
coupled a motor drive casting rather than the motor drive itself, thereby enabling more
streamlined motor drive removal and replacement. Furthermore, as the magnetic wire
feed speed sensor measures a magnetic field to determine a wire feed speed, dust and

other contaminants in a welding environment are less likely to interfere with data

collection by the wire feed speed sensor.

[0016] Turning now to the drawings, FIG. 1 illustrates an exemplary welding
system 10 which powers, controls, and provides supplies to a welding operation. The
welding system 10 includes a welding power supply 12, a wire feeder 14, and a
welding torch 16. The power supply 12 may be a power converter style welding
power supply or an inverter welding power supply requiring a power source 18. In
other embodiments, the welding power supply 12 may include a generator or
alternator driven by an internal combustion engine. The welding power supply 12
may also include a user interface 20 for inputting or adjusting various operating
parameters of the welding power supply 12, such as voltage and current. In some
embodiments, the user interface 20 may further be configured to input or adjust
various operating parameters of the welding wire feeder 14, such as welding wire
diameter, wire feed speed, and so forth. As shown, the welding power supply 12 is
coupled to the welding wire feeder 14. As will be appreciated, the welding power
supply 12 may be couple to the welding wire feeder 14 by a feeder power lead, a weld

cable, and a control cable.

[0017] The welding wire feeder 14 in the illustrated embodiment provides welding
wire to the welding torch 16 for use in the welding operation. Specifically, the
welding wire feeder 14 feeds welding wire from a spool to the welding torch 16. A

variety of welding wires may be used. For example, the welding wire may be solid



feeder having a magnetic wire feed speed sensor. The welding wire feeder
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[0019] It should be noted that modifications to the exemplary welding system 10

of FIG. 1 may be made in accordance with aspects of the present invention. For

example, the welding wire feeder 14 may further include a user interface to enable a

user to input and adjust various wire feed settings or operating parameters of the

welding wire feeder 14, such as wire feed speed, welding wire diameter, and so forth.

Furthermore, although the illustrated embodiments are described in the context of a

metal inert gas (MIG) welding process, the features of the invention may be utilized

with a variety of welding processes.



wel ding wire feeder 14 feeds welding wire froma spool to the welding torch
16. A variety of welding wires may be used. For exanple, the welding wire
may be soWO@011(&9129, carbon steel, alum num stainless $CEAISPI110WBPOSit e,
flux cored, and so forth. Furthernore, the thickness of the welding wire
may vary depending on the welding application for which the welding wire is
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torque requirements, and the anticipated speed range. In addition to an electric motor

42, which in a presently contemplated embodiment is a brushed DC motor, the
electric motor assembly 40 includes a gear assembly 44. Specifically, a motor shaft
46 driven by the electric motor 42 is coupled to a motor gear 48. The motor gear 48 is
mechanically coupled to a drive roll gear 50. The drive roll gear 50 is coupled to a
drive shaft 54, which is coupled to the drive roll 36. Therefore, as the electric motor
42 drives the motor shaft 46 into rotation, the motor gear 48 will transfer power to the
drive roll gear 50, which will drive the rotation of the drive roll 36. As the drive roll
36 is driven into rotation, the welding wire 30 will be fed to the welding torch 16 by
the welding wire feeder 14. The motor gear 48 and the drive roll gear 50 may have a
variety of different gear ratios. For example, the motor gear 48 and the drive roll gear
50 may have a first gear ratio configured to provide a standard wire feed speed and a
standard torque. Alternatively, the motor gear 48 and the drive roll gear 50 may have

a second gear ratio configured to provide a low wire feed speed and a high torque. As



[0020]FIG 2 is a block diagramillustrating certain of the internal
conponents of the welding wire feeder 14. As discussed above, a wel ding
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collected by the magnetic wire féed speed sensor is then used to
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coupled to the electric notor assenbly 40. In one enbodi nent, the drive
circuitry 58 may be coupled to the electric notor assenbly 40 by two | eads
(not shown). The drive circuitry 58 is configured to apply drive signals to
the electric notor assenbly 40 in operation. The drive circuitry 58 further
i ncl udes a power input 60 to provide power to the drive circuitry 58. The
drive circuitry is further electrically coupled to control circuitry 62.
The control circuitry 62 is configured to apply control signals to the
drive circuitry 58. For exanple, the control circuitry 62 may provi de pul se

N ™l AN A - o b e~ o, o



the wire feed speed (and hence the notor speed) may originate in the
wel di ng power supply. [0023] As shown in the illustrated enbodi nent, the
control cWwopcuit1s97262 i s coupled to a processor 64, nenoPETAiS2EiOBN3y4 66 and
interface circuitry 68. The magnetic wire feed speed sensor 56 is al so
coupled to the processor 64. As nentioned above, the magnetic wire feed
speed sensor 56 sanples the angle or position of the idler gear 52 at a
desired i ticewivafeed Bpecdafagd demeahe ren@nipsed)fmayherigidhterin geawelBdigqeivieect ed by
the magnetic wire feed speed sensor 56 are nonitored by the processor 64
over tine?mﬁ%ﬁthernnre, usi ng the neasurenents, the processor 64 cal cul ates
the rotational distance traveled by the idler gear 52 and, subsequently,

the rotatignaj valasbiil ilheliftesdaBoimRRhef2me Ushitg syl 2kicaakave! ocl ty

of the idler gear 52, the wire feed speed of the welding'wire feeder 14 is

det er m netb a pEOS#PITHE Mémeryfeasdityg®erhdaaleciataciedity 68 hdhpnogessowiré4 may be

di spl ayed.on a user interface 70.of the welding w e feeder, 14.

Spoct 11 caltty Pedie e € kel Cpmitti Of PAsi B AT prEEEIM s ey e
conmuni cahR@ndtR Wwiefdetspéddaeasdri J6Cdhiples tRBanMIbE PodiSorCrUBE @flert &at B2 user
interface 70, and the interface circuitry 68 may be conmunicate the wre
feed speedt ¢ detitgd inwevali dherangleengpurenmpatsyefethejigiepgerce qoleptayd balthe enabl e
an oper at -i t J valr | { i aneters
of the veldehgioRRY tpal e ilon s W RaREhd B e DR ARE B ML RBEE T S

user i nt eFhaleemot:, niayndd ehel sedsdromek.edle procadpustt tdeulats ehd eedtisipded of
the welding wire feeder 14. [0025 Additionallaé in some configurations, the

i nt er f acediSfapeqreysiedsy theyidise 2638381 Bd- tseaeniel ths rjatipsrereletibprhthe 2. | n

such conf i gyr SpTci i y . exchange
signal s vmiag‘ﬁ gt%h}e we ?jll}lgglew%%lo %e‘%fear@ﬁ X?H%g?%éééﬁp%?ét,hgﬁxﬁﬁﬁe?pl e|H(r%tf erfaces
may be pr Geivdddingnwitehfeedeelldiindetgovieed. supply 12 and the wel ding wire feeder

14, and a multi-conductor cable may be run between the power supply 12 and
the wire r 14 to | pw for su i.nformation wi re feed speeds,

br ocesses AT ot e rpehtteed soR MBS Boneierar bty S U Pyt Gt fon
par amet er §ser 3f@rfa@ T@OFhd QelBns QlireORedirt Nier ShOEHROYL theSHRPlf¥edldpeecliNe Wi e
feeder 14, or both. Furthernore, the welding power Supply 12 nay provide

feedback pdeulatedibygthe predeesaneiddinay bopronamimented tq e ntstace kitoughi @he user
interf .acewﬁ)choll;s éo&%le\geéod{h%gusvf\:nr ril?tg]%gc%d%{),. z%‘rf]d t Ogl%eq’}alcz:é CE::‘irc?l’itrlyl kgsntlé‘yai)g s the
magnetic wre tee speed sensor cont’ gure 0]

communicate the wire feed speed to the user interface 70. The user interface 70 may

also enable an operator to input and adjust various settings and operating parameters

of the welding wire feeder 14. For example, in certain embodiments, the user

interface 70 may be used to select or adjust the wire feed speed of the welding wire

feeder 14.

[0025]  Additionally, in some configurations, the interface circuitry 68 may be
coupled to the welding power supply 12. In such configurations, the welding power
supply 12 may be allowed to exchange signals with the welding wire feeder 14. For
example, multi-pin interfaces may be provided on the welding power supply 12 and
the welding wire feeder 14, and a multi-conductor cable may be run between the
power supply 12 and the wire feeder 14 to allow for such information as wire feed
speeds, processes, selected currents, voltages, power levels or configuration
parameters, and so forth to be set on either the power supply 12, the wire feeder 14, or

both. Furthermore, the welding power supply 12 may provide feedback pertaining to



nmeasure a wre feed speed of the welding wire feeder 14 of FIG 1. As

di scussed above, the welding wire feeder 14 includes the electric notor
assenbl y WO 2bawvisarpot he el ectric notor 42 configured to @cus2eihs4gear
assenbly 44. Specifically, the electric notor 42 drives the notor shaft 46
t hat extends through a nounting plate 96, which may be a notor drive
casting or other surface, and is coupled to the notor gear 48. As the notor
gear 48 i thedweldmg, opehgiontb ahe gearthddghinthes esr tilerfadel W of dlel weldarg wlte whi ch
further drives the idler gear 52. In the illustrated enbodi nent, the idler
gear 52 i &edfishosed adj acent to the mounting plate 96, and the magnetic
wre feed speed sensor 56 is coupled to the nounting plate 96 on a side of
the mount jgiaeP! aFR: 99 iPRRARK Be b6 QircdRRE spéed {hRomgNShiicurdi 16 feed
speed sensor 56 includes a nodul e box 98 that is coupled to the nounting
pl ate 96 awdsulehiwies feedcpeed pf IBOWbldingewine ttbaslendduifdIboX . 98s dirdusshé

nmounti ng plate. 96. .[.0027 h the jdler gear 52 is coupled to an idler
Shaft 10270k EAS NhrRedh e acthS b R pR ER o sR RS Be Ty 106
of the magretkicGmibr 82 tekuSRERMUIBRNEO kefrthssdBEfy UDISpeOficane teH pased on
either side of the idler shaft 102 to provide constrained rotation of the

i dl er shafmotorgR diivenithe metorfball4e thehexomds reughih arovgtag plat@ 26, whighrti al |y
di sposed wi.t hi.n cavity 100 e t i dl aft 102
IS dispos§%§g§é}&§ﬁﬁé§§%f¥gﬁle%i%ﬁgi %sp8§ggoé@?%%%&Fn§O%§ g%éﬁgox 98.
Further, wnRehemdtol@6arofs ishigivell ke nohafdead 02 dtivs| thiel @édvearaiagiae50,dKich For
exanpl e, the magnet 110 may be a_standard di pol e nagnet. The idler shaft
102 is cothyther dfiyes the iflgr gFargelar s thegiflystgteh sabadigicat theidleragfitetLds sensor
108 such i st ﬂgﬁ@ t : t I C.Sensor
108 is co%%?%ﬁ?gaﬁg&ﬁﬁg%%g gﬁﬁb a a%gﬁ%gﬁg?ﬁdgﬁﬁgg€gﬂ$6?§%?@%ﬂg@h%EE drive
rol |l gear 56 coupkditditlermsinaing pld2 9and atse ofethmetouitifk plhed6rqipatie thbove t he
magneti c sgnsor 8.. The nmagnet i ensor 108 _includes an_ inte ted circuit
cont 1 gur el et IGTORURE T 1R SHAGHSETE SPEH i BP I A RYEtHE mmgnet
110 to del&IApRE t&MheaNOM R JPa8 0k Rl defindshecavill 800 $B@febn B mb@ile ¥2NPI €,
the magnetic sensor 108 may be the A55040 Rotary Encoder |C manufactured by
Austri a M8 rodihstreemting\plak096./ 159729PCT/ US2011/ 040394 [ 0028] The magneti c
sensor 108 is coupled to the processor 64, which nonitors the angul ar
position e i,dl er shaft. 2 e red th net 4 or..108.

Speci fi caﬁO%?PasAgﬁgo‘lV 1 tglre laléeglge%rﬁ gs o \Be\éintob%/ {Ziﬁeg Sgéf:t\c/lg%ﬁg? IeX(Ef:é%rg 50,

t her eby r gir@ddhn@e titRintidg eratsH@hid 42 aandity DG oBGBEehaghilc wikeeql gressor 64
sanpl es the angle or position of the idler shaft 52 using the magnetic
sensor 108MaAdO &t Beaings HE4 arydiseesep o8icitheisideak the ditshthadh D% lRePoYide t he
angul ar posit.l : - E=ar t r sition
a1 e B B B KRl o PGBl ar
posi ti on &0l istpantallyedisposedreithin the leevipr teessbhrth@Ancaldcdlbatf else @berahafiil ar
velocity 36 the.idler shaft 102, For ex | e, the. angul ar gﬁlgfit%%nay be
cal cul at edUby* FISRACHOE" di MPBRAITCENERL WeHIPURSdatblinalie gBeTY' 888 Hhd

di vi di ng Fﬁ§m§!ﬁ£§%§ﬁ©@<ﬁ¥héﬂ@kaﬁﬁIDQH&ﬂ&ﬁkzpﬁhgﬁ@ﬁlﬂh@bﬁgﬂﬂhﬁ&tBQS't'0“
sanples. Various intervals may be used, and, where desired, |ow pass
filteringmagatillg rayebagesindmd dEpote Inzagnetechind glershaty 0Bes erpplay@dhe o snoot h

the cal cul at ed values,and reduce noi se. Based on e anqgul vel ocity, and
other T acireteton a3 SR R o TS Mg TaRsar g HY Sy dhe HidRe Ga, 0o,
drive rol bet3ResltrRMBiREt 1 MBAM tRY mbkh@ic3ensr 268 iddhs@ft. fAY thB.idikhgansr e feed
speed is calcul ated. These wi || té&lcally be used to scale the angular

vel oci ty &alrbghantedotaon hethgidrivefreld geaypdethetitlenshaft k0Randike magiasdé0 gear

rati os appj.j ed. describe el t u l ocl ty, Rf: t i dl.er shaft
102 cal culab dfiets uetE RF Rl S Blor 108, DR Rk S A UBb B Fhe

cor r esponditéigatedctrage coifflkdded detectlhetdpel f thohrnd: fiddgenaartdytthe

cal cul ated angul ar velocity of the idler shaft 102. Based on the

r el at i onsARENEE e feterpingnt agelag ppptiteal ths ifles skateer iFer ppepledhe and t he
correspongj r [t f [ r g wire
feed speegh%%§ﬁggH% fggﬁg'&kﬁg%gg?é%%Fb%&fFPﬁg?{g%égﬁg&%$§%H%§§ &g t he

rel ati onsMiprobetemeen a voltage 114 applied to the electric notor 42 and a
resulting angular velocity 116 of the idler shaft 102. As nentioned above,
a user may increase the wire feed speed of the welding wire feeder 14 using
user interface 70. For exanple, when the user interface 70 receives a
command to increase the wire feed speéd, the user interface 70 may

comuni cate the command to the interface circuitry 68, which may

comuni cate the command to the processor 64. The processor 64 nmay then
provi de the command to the control circuitry 62 which provides control

- o b e e~ o Y o S



i ncreases the voltage 114 applied to the electric notor 42. As the voltage
114 applied is increased, the angular velocity 116 of the idler shaft 102
will incrwezel/iSpmwl arly, as the voltage 114 applied toPChaSediemse3p€ not Or
42 i s decreased, the angular velocity 116 of the idler shaft 102 wll
decrease. [0030] As shown by the graph 112, in the contenpl ated case, a
linear relationship exists between the voltage 114 applied to the electric
not or 42 H028} he ThesakhdtingeasnguDais soabditd yhelpkbeedforttdewhith emorsioaf the 102. 1 n
ot her words, ~as the volt ge 114 appljed to the electric notor 42 is

i ncreasedangWE PR johf anlglﬂra%haﬁer%?c.wsarfé b thhdnigagtieasasr 108.

propor t i 08akdeat SR oG} blar £ SLAREHBY AL UAGSo|P2edk S07 ALY SHufife 11 LT al e

oper ati on ctric tor t er wor upon t e appl |%at|on of
t he startt]pldbt sladie] (R2dtthe tmgnﬂlléﬁltheprcrm$wr 64 2amplhetharngplean peeikiosi ty of

the idler aft.. 102 | not increased is.a flow chart 124

Lt o PRRLeE SRt B2 e PR GRSFER sHROL PRGN TS IR eng ol GOaIER e
vel di ng vwrreesufreﬁ@lﬁranaﬂlelrﬁh@qleaangargfrﬁéguc;orma@ufe%ﬁt SReefles eRSAUxarBle, Fi I st
as represented by bl ock 126, an angul ar posi tion of a gear driven by an

el ectric thstamgulap pesm@n grack thaetdatadmiy &e atongs) o thg nwnn@y wcm@ryaﬁ@\eUangrg

applicatign is i scussed in detail be an
orer - geafsubu AR ER apd et RENERGLY CbRer R B Sushidfadf
measur ed byloéigt QICthbﬁ@leif El&fffﬁﬁmeFd)ICexfah@ﬂéi ﬂ@er eadud Rocat dnzgorbeecamgﬁtea 110

coupled to the gear. In certain enbodinents, the dipo net 110 may be
coupl ed t &Y élﬁdrnaraefrlffsrraf:% batyzetwe pagyle wlt@earaneéwmﬁet flexenge Pyel d i s

measur ed d e cont act
wihe thett: Gof aaEhl BeSER e RIS A R AE T Y el e B

posi ti on ofedt ied, geeere dmmé,rrlpk»ephmtfﬂtmﬂgshme@ bndregesaind shoilarexampdwes a
processor 64 nmay be coupl ed ﬁo t he mag E% sensor 108 (or throu h

i nt er medi 5R¥ BPPIPHE o HRY éhf‘oﬁal%lrte S AP EEUCE PisindBsed @arrrlrgured to

moni tor t he, Ao Rty PARS @)t'hgrnfa@%?sswcﬁdast%éalt B oI BIRRL difveSONSRE 3§8d1Mor e
specifically, the processor 64 may nonitor the angular position of the gear

and t he t gee S@hémvet o8 3dnjuheter, pesding virePdOasats mdemforth tha keare. feﬁsspeeqbresent ed
by bl ock 130 f eed, .speed, of th 30 i ul at ed based
aon the BrgibrthoThef SaISRTEH B et SsbGr P S TuF AREReR S or "t he
wel di ng VVtHeQVﬁr@ﬁ@Qrspéeﬂ thfodkh ﬁié%ﬂé'&,m&@%feéﬂldﬁ@st ép?ﬁlle@arA@fa%&fb%d%loWe

wel ding wire feeder include a gear ratio of the gear assenbly 44 in

the wel di H§ angrler ff@le@er Oflﬁ{e ideidihafte0d calshilataded ybE @rargssar ¢ i8Bsociatad anet er

of a dri Vgr Bl% C e% g/l hgrgéggrr\é\%)ogal?lg W}tr e | eeﬂg& ta é‘lbct?i@d St(o)r Il? A hene’?‘ ain, the

cal cul ati on 1ay Fh - neasur éd’ posi f£9 §i vi ded

by a ti nmethenéBeakd begmenelbb@y rassaﬁelﬁaeie@maﬁft 162.| tBised Pon( ﬂl.egrelatl@l?iﬁﬁpgl ng,
| ow pass filtering, ) may be used to snooth the cal cul ated val ues. The
vari ous ge%rwe%fheomtagf ﬁenpheﬁrte theselgetiip mater e ang thg GRieepdig Aygeldd val ue.

[ 0032] Whi kgegﬁl I tﬁ@f&l&‘ sﬂaift‘?éﬁ gﬁc‘ff?esfﬂftm Qv f@%&%ﬁ%&eg%\é%ﬁﬁ%ﬁ iI1ustrated

and descri hererl n, I cations an occur to those
skilled in the art. It | s therefore, to be understood t hat the appended
cl ai s ar 00281 endldl 4drlhnmmes aaglapsudfl afotie frelatdnsbips bamderc havvdage d$4f al |
within t hgppthe'd to t | rlecttng ];nott(?re42l Qn\éean}elsﬁtlhg angular velocity 116 of the idler shaft
102. As mentioned above, a user may increase the wire feed speed of the welding
wire feeder 14 using user interface 70. For example, when the user interface 70
receives a command to increase the wire feed speed, the user interface 70 may
communicate the command to the interface circuitry 68, which may communicate the
command to the processor 64. The processor 64 may then provide the command to
the control circuitry 62 which provides control signals to the drive circuitry 58. In

response to the command to increase the wire feed speed, the drive circuitry 58

10



CLAI Ms: 1. Awelding wire feeder system conpri sing: awre
drive configured to contact a welding wire and to drive the welding wre

t owar ds aweebdirgr2appl i cati on; a gear assenbly corplras$2aio/onizes Wi re
drive and configured to force rotation of the wire drive during operation;
an electric notor assenbly coupled to the gear assenbly and configured to
force rotation of the gear assenbly during operation; and a magnetic
r ot at i onalncgansahe Sylﬁgemldapf)lﬁ@ijtb&hle électn‘remomm A@.ﬂ&m@ﬂt&ge | ndappdied ve of a
wire feed, speed of t he wel di ng The system of

wre
claim i, WHETERRAtHE SRaHerIReTy i 46f fistialta sl s\y%kla?ﬁeww&lmgggy 2 di pol e
magnet , %HEB‘Q)'I'tQ%é Pl@%@& to ﬁ’l@%l@%trpd’ 567201 decreased, :%he ;— 1£%Togfﬂ, Qfl6 claim 2,

wherein t ass nprises a notor gear, a drive ro gear, and an
i dl er geapfmtmﬂmdmpﬁuézwaQMEmews.coupled to the idler gear, and the
magneti c sensor is configured to neasure an angul ar position of the idler

Po pr oces@Alhsuisibe BEiRY pbRuder a S ek G Rne Tarer ek e anp! o
at a fixegxis@mRkweg hetwlwaé 114 applied to the electric motor 42 and the resulting
angular velocity 116 of the idler shaft 102. In other words, as the voltage 114 applied
to the electric motor 42 is increased, the resulting angular velocity 116 of the
increases proportionally. Additionally, a startup voltage 122 is required to initiate
operation of the electric motor 42. In other words, upon the application of the startup
voltage 122 to the electric motor 42, the angular velocity of the idler shaft 102 is not

increased.

[0031] FIG. 5 is a flow chart 124 illustrating an exemplary method for measuring a
wire feed speed of the welding wire feeder 14 using a magnetic wire feed speed
sensor 56. First, as represented by block 126, an angular position of a gear driven by
an electric motor 42 configured to drive a welding wire 30 to a welding application is
measured. As discussed in detail above, the gear may be an idler gear 52.
Additionally, the angular position of the gear may be measured by detecting the
magnetic field created by a dipole magnet 110 coupled to the gear. In certain
embodiments, the dipole magnet 110 may be coupled to an idler shaft 102 of the idler
gear 52. The magnetic field is measured by a magnetic sensor 108 disposed adjacent
to, but not in contact with, the dipole magnet 110. As represented by block 128, the
angular position of the gear is sampled at a desired interval. For example, a processor
64 may be coupled to the magnetic sensor 108 (or through intermediate sampling,
conversion, or other circuitry) and be configured to monitor the angular position
measured by the magnetic sensor 108. More specifically, the processor 64 may
monitor the angular position of the gear and the time when the angular position
measurement is taken. As represented by block 130, a wire feed speed of the welding
wire 30 is calculated based upon the angular position of the gear and configuration
parameters of the welding wire feeder 14. For example, configuration parameters of

the welding wire feeder 14 may include a gear ratio of the gear assembly 44 in the

11



5. The systemof claim4, wherein the processor is configured to calculate
the wire feed speed of the welding wire feeder system based upon the

angul ar peei20i1o92P t he idl er gear and configuration paPaFaiSesis/ oef3os he

wel ding wire feeder system 6. The systemof claim5, wherein the
configuration paranmeters conprise a gear ratio of the notor gear, the drive
roll gear, and the idler gear, the dianmeter of a drive roll of the wre
drive, or weldihngwatdecdef 14 hediameci g the welding\Wire 00,1d diaghére BECR/duSE@dIl/ 040394
7. The systemof claim4, wherejn the fixed sa Iicgg%}i nterval is based upon

a gear rat? & g1 Veldingryigeteege 14yaa¢ saderth- neepigy fation may begbas¢fhe system
of claim - i ] Il i ate
assenbl eng %‘%@S‘gﬁg@ﬁ%ﬁn o] ?ﬁgag[)logf(%:lt%fllg)’cdlkr%iteg(r)d&gé?gnn%ﬁgt.@rmqs@“%? t'[#ue system
of cl ai m ieagwerpentsi Agltaony tead., evargging,rlpwepaspl fdtkring, tlee mhederused ot or

assenbly and ser, i.nterface nfiqured to all ow for user adj.ustment of
the wire PBaudhectlowa Al o TPRaaton: ror refansufienyare u5ed 10 Ve AR r o f eed

speed seng@k fS3SIpBEAA ¢AGBRI 1 Si Ng: a di pol e magnet coupled to a gear
driven by an electric notor of a welding wire feeder;

[0032] While only certain features of the invention have been illustrated and
described herein, many modifications and changes will occur to those skilled in the
art. It is, therefore, to be understood that the appended claims are intended to cover

all such modifications and changes as fall within the true spirit of the invention.
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a magneti c sensor di sposed adjacent to the dipole magnet and configured to
nmeasure an angul ar position of the di pole nagnet; and a processor
confi gur edote1vseedve signals of the angul ar position measorsedloyosvhe
magneti c sensor and to calculate a wire feed speed of a welding wire feeder
based upon the angul ar position signals and configuration paraneters of the

wel ding wire feeder. 11. The system of claim 10, wherein the nmagnetic
sensor an@LAIBISr ocessor are nmounted to the welding wire feeder independent
fromthe electric notor. 12. The wire feed speed sensor system of

claim 10, wherein the configuration paranmeters conprise a gear ratio of the

gear, a dianetegr of Aa\)v%(}ﬁfngiﬁgs BLES o §tEM9cBw{§Yisi§12? welding wire feeder, or a

di aneter of a drive ro f the welding wre eder. 13. The system
of claim 10, wheried drivdeonfegymet icccaems or weldmyr weesindrioiditveghatvedidiog r cui t

configured.to neasure slope of the magnetic field generated by the dipole
magnet towérgtt‘é‘i"?ﬁaﬁé“fetlfgn%ﬂ%%cﬁ?mbosi tion of the dipole magnet. WO

2011/ 159729PCTh W20k I03B4pled to thelfire ARG aYStEMRedLlodorBelBiatibh@rei N t he
processor is configured fo receive the signals of the angular position

measur ed By wikedmegheigopsehisor at a fixed sanpling interval. 15. The
system of clal %TI‘I ]é?eﬁtr}lc\:hr%%%rnasgerﬁleblg Icgl%l)lgd Qg%]eefgeirsasgémstﬁg S5 C%plfiél!i]r%d % dof a
shaft coupled to e gear.
force rotation of the gear assembly during operation; and

a magnetic rotational sensor system configured to measure a parameter

indicative of a wire feed speed of the welding wire feeder system.

2. The system of claim 1, wherein the magnetic rotational sensor system

comprises a dipole magnet, a magnetic sensor, and a processor.

3. The system of claim 2, wherein the gear assembly comprises a motor
gear, a drive roll gear, and an idler gear, the dipole magnet is coupled to the idler gear,

and the magnetic sensor is configured to measure an angular position of the idler gear.

4. The system of claim 3, wherein the processor is configured to process
measurements of the angular position of the idler gear sampled at a fixed sampling

interval.

5. The system of claim 4, wherein the processor is configured to calculate
the wire feed speed of the welding wire feeder system based upon the angular position

of the idler gear and configuration parameters of the welding wire feeder system.
6. The system of claim 5, wherein the configuration parameters comprise

a gear ratio of the motor gear, the drive roll gear, and the idler gear, the diameter of a

drive roll of the wire drive, or a diameter of the welding wire.

13



16. A method for measuring wire feed speed of a welding wire feeder,

conpri si ng: measuring an angul ar position of a gear driven by an

el ectri c wotor1/isembi gured to drive a welding wire to a welrdisSeguiapsbd cati on;
sanpling the angular position at a desired sanpling interval;

calculating the wire feed speed based upon the angul ar position of the gear
and configuration paraneters of the welding wire feeder. 17. The

met hod of cl ai m 16, Thheyeém «fadlgm &t whereinhéevined daapting peted abésededipon t he
angul ar position of the gear and configuration paraneters of the wel ding
wire feedBPObHAGY rainoldhg g@“‘a”ﬂ”rﬁj“a%@éﬁ@tﬁ%ﬁge%l ocity of the gear.

18. The nmethod of claim 16, wherein the configuration paraneters conprise a
gear ratio of the gear, a diameter of the welding wire, or a dianmeter of a
drive roll of 8he wdhdispgemiafeldfisedewherein the rifenefibeemet hodowfledtcabm 16,

conprising regulating cqntrol signals |lied to the electric notor based
ipon ¢ ne iopEtie Sl PunraaRl ortReeeSe o RedhlS of ol i m 16
wherein the desired sanpling interval is based upon configuration

paraneters of the welding wire feeder.
0. The system of claim 1, comprising control circuitry coupled to the

electric motor assembly and a user interface configured to allow for user adjustment

of the wire feed speed coupled to the control circuitry.

10. A wire feed speed sensor system comprising:

a dipole magnet coupled to a gear driven by an electric motor of a welding
wire feeder;

a magnetic sensor disposed adjacent to the dipole magnet and configured to
measure an angular position of the dipole magnet; and

a processor configured to receive signals of the angular position measured by
the magnetic sensor and to calculate a wire feed speed of a welding wire feeder based
upon the angular position signals and configuration parameters of the welding wire

feeder.

11. The system of claim 10, wherein the magnetic sensor and the processor

are mounted to the welding wire feeder independent from the electric motor.

12. The wire feed speed sensor system of claim 10, wherein the
configuration parameters comprise a gear ratio of the gear, a diameter of a welding
wire driven by the welding wire feeder, or a diameter of a drive roll of the welding

wire feeder.
13. The system of claim 10, wherein the magnetic sensor comprises an

integrated circuit configured to measure a slope of the magnetic field generated by the

dipole magnet to determine the angular position of the dipole magnet.

14
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14. The system of claim 10, wherein the processor is configured to receive
the signals of the angular position measured by the magnetic sensor at a fixed

sampling interval.

15. The system of claim 10, wherein the dipole magnet is disposed on the

end of a shaft coupled to the gear.

16. A method for measuring wire feed speed of a welding wire feeder,
comprising:

measuring an angular position of a gear driven by an electric motor configured
to drive a welding wire to a welding application;

sampling the angular position at a desired sampling interval;

calculating the wire feed speed based upon the angular position of the gear and

configuration parameters of the welding wire feeder.

17. The method of claim 16, wherein calculating the wire feed speed based
upon the angular position of the gear and configuration parameters of the welding

wire feeder comprises calculating an angular velocity of the gear.
18. The method of claim 16, wherein the configuration parameters
comprise a gear ratio of the gear, a diameter of the welding wire, or a diameter of a

drive roll of the welding wire feeder.

19. The method of claim 16, comprising regulating control signals applied

to the electric motor based upon the wire feed speed calculated.

20. The method of claim 16, wherein the desired sampling interval is based

upon configuration parameters of the welding wire feeder.
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