PCT/ US2007/ 062496  RETAGMTA6249671 PCT/ US2007/ 062496
[0001] TITLE OF THE I NVENTION  *159159* [0002] LASER
WORRSH O ISYSTEM [ 0003] CROSS REFERENCES TO RECATES2007/062496
APPLI CATI ONS [ 0004] The present application clains
priority of U S. Provisional Patent Application
Seri al No. 60/ 775,558 filed February 22, 2006 e HMIN W“I”N”l“lm
[0001) r E][ﬁ%-g%lg mM' filed in the nane of Eri |
ro et al . ] STATEMENT REGARDI NG FEDERALLY .5 s0+
SPONSORED RESEARCH OR DEVELOPMENT [ 0006] Not
appl i cabl e. / )
RESEARCH AGREEMF] 5 - M
REFERENCE TO A SEQUENCE LI STI NG (R OTHER MATERI ALS
&0010] Not appli cabl e. % BACKGROUND OF THE
[0003] CROBNREBYRE S]TOLREFA PLICeL\TKMhti on [0013] The
present inve n.is di.rected t Bagk .0 o
0004] e clle gREFLIde Tl BB @5, BB e Avplicaton
J2eiaCNb p60/DT5, 858 filee FRetuatyex?, 2006 ¢libdLhas dMarkip iSiysigm” filed in
systens_have been known in the art. [0016] One
tE%ﬂ?‘T‘%H@%“QNQﬂ@MGha]deW ces and/or systens is to know
when the part to be mnmarked is properly positioned
before the marki ng head, and that the part or other
[0005] STATREMEN DHREGARIBING FERER AJLL YD SPEOINSOR BD RESHEARCH OR
Iﬁﬁggﬁgw [0017] Another challenge is preventing
Tght from escapi ng a confined marking
[0006] Spacq\lot'lalﬁbﬁcdb% undesi rabl e because it can lead to

mar ki ng surfaces that were not intended to be nmarked
and/ or to damagi ng other surfaces with such stray

[0007] NARIES oF PR RSerd A joNTRESEARCH 8 MENT

[0008] Not applicable.

[0009] REFERENCE TO A SEQUENCE LISTING OR OTHER MATERIALS
[0010] Not applicable.

[0011] BACKGROUND OF THE INVENTION

[0012] 1. Field of the Invention

[0013] The present invention is directed to a laser marking device, system and method
for its use.

[0014] 2. Description of the Related Art

[0015] Laser marking systems have been known in the art.

[0016] One challenge with such devices and/or systems is to know when the part to be

marked is properly positioned before the marking head, and that the part or other item to
be marked is not deformed or otherwise compromised.

[0017] Another challenge is preventing the laser light from escaping a confined marking
space. This is undesirable because it can lead to marking surfaces that were not intended

to be marked and/or to damaging other surfaces with such stray light. There are
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assembly, referred to hereinafter as a safety seal assembly as described in more detail
below. The safety seal assembly operates in combination with a laser to mark the part.
The safety seal assembly in combination with the part or other item to be marked, forms a
compact enclosure that in a preferred embodiment meets a CDRH Class 1 rated

enclosure. The device of the present invention encloses the area in which the lasing

process occurs. And importantly, it utilizes at least a portion of at least one surface of
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[0029] Fig. 1 is a perspective view of one enbodi nent

[0028] BRIER®HESTCIIPTIONKO R THRYSE ¢ ERANAV IEWSi GE THIE DR wWnessnt
invention_ illustrating the device in spaced apart
[0029] 1 e| at Fignd s p HeFs@Rstae haw of pee gabegimga(el those|makyg system and.

(508 Q5 BRI O SR e Y B o
pgatotst markpdrt to be marked.

[0030] Fig. 2 is a perspective view of the laser marking system and device of Fig. 1
illustrating the device sealed against a part to be marked.

[0031] Fig. 3 is a perspective view of the laser marking system and device of Fig. 1 but

without the part.

[0032] Fig. 4 is a front elevational view of the laser marking system and device of Fig. 3.
[0033] Fig. 5 is a side elevational view of the laser marking system and device of Fig. 3.
[0034] Fig .6 is a rear elevational view of the laser marking system and device of Fig. 3.



[0031] Fig. 3 is a PETASV0649/i ew of the | aser

mar ki ng system and device of Fig. 1 but wthout the
WOP§/1031713032] Fig. 4 is a front el evational viP&HER0G71962496

| aser marking system and device of Fig. 3. [0033]

Fig. 5is a side elevational view of the |aser marking

system and device of Fig. 3. [0034] Fig .6 is a rear

003s) €1V TRl Bt P SRBE RGNS SRR i

[0036] PCT/ usgcm/aq&zs@ean{eaa%]of fieaset miasking $yGEnphmhdevievof dig. 3

he |.aser ste and dev of Fi
pgeatae remGieh of G BV en 8 Sy AT beEment e il gompotents of
thyadeem and device of Fig. 3 illustrating renoval of

the cover to show one enbodi nent of the internal

[0037] conpdhigf s aglerspe¢tivedass ofond @oxdimpntepf tige faf agsembly of the present
.Eer pective view of one enbodi nent of the rail
1 eé'zlﬁ{hy of the present invention. [0038] Fig. 10 is

[0038] & Permpeittis ¥@erspemvelvidnerf thairdil 256aPIYIof FAd. OFilBstrRing removal of
illustrating renoval of the cover to show the
the:euen i shownihe Huemal eormporents gf thezaik asspmbly. [ 0039] Fi g.

[0039] 11 ' SF@ lgiglg Iﬁ{ﬁ?ﬁé?&fﬁ/e%ﬁ oﬁ?tﬁgiew o?\@ﬁeoxfalltagé%n[b?y Lfo ?1%? E(gmu¥trating

ratin e conponent parts
thacdmmenﬂsﬂrgg of [(¥rdD]asdembply. 12 i s a front el evati onal
view of the i ner andoterv uum cups of sealin

[0040] ,c5q Fig- a2 Ieipvgg%ﬂ - yieweofithe ger ute_aflvacuum cgps of sealing -
Hehd HBhe RbfeiGebNBsGRNG SR EJ G1 Elﬁlsﬁtahl?g‘ﬁl@'cBn&fntrI&%latlbﬁ‘Qup of the

and t he vacuum chanber and mar ki ng chanber of
tpoasd tie Vasven chamber[2p04ddrkifg gchambgr ofsthe presery pm\cﬁntlvm
Vi ew alterative enbg nt of the prese

100411 |/, GO ofF impSBeeti o ROty R B S g prosep
iHn€iBn @ikt adkGintlh0Bdhat \GRELL ML | Buen FAfth amlduiuaﬂawaeuutﬁ §ide and
to create a vacuumin the marKki ng chamber. [0042] Fig.

v_nbﬂn&ara up@it@py&qter ¥ gaqpuavinghe marking ehamber.ve rai

[0042] asse 01]; a&)lge thF %?ft&? zﬁl VSRt 1r\]/e 'raluj zys%émgl orf‘ghe R/rXsent

hapedgl aser erspe

1ﬁ‘f'enhbﬁll[1i%trht1r6§§ :hpedoiseFtuge 14 i I I ust ratl ng rem)val
of the cover 0044] Fig. 16 is top _plan view. o
[0043] { he (Higil agg@rﬁmcyvgflleﬁ “thq rail aqumlzﬂg]of Figg14 111;usp§tlxg,g removal of
%goi% sectional view along the line A-A of Fig. 16.
{i T Fig. 18 is a front el evational view of the
[0044] | nnelFigrid ipat@r plumeicuwnofahe miladfssdoidy of Fig. 15.

[0045] Fig. 17 is a cross sectional view along the line A-A of Fig. 16.

[0046] Fig. 18 is a front elevational view of the inner and outer vacuum cups of the
embodiment of Fig. 14.

[0047] Fig. 19 is a top plan view of an alterative embodiment of the present invention
that is similar to that of Fig. 14, but illustrating creating a vacuum in the marking
chamber.

[0048] Fig. 20 is a top plan view similar to that of Fig. 19, but illustrating an alternative
embodiment where a vacuum is drawn in the marking chamber but with the elimination
of a fume suction line.
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understood that the invention may assume various alternative variations and step
sequences, except where expressly specified to the contrary. It is also to be understood
that the specific devices and processes illustrated in the attached drawings, and described
in the following specification, are simply exemplary embodiments of the invention.
Hence, specific dimensions and other physical characteristics related to the embodiments
disclosed herein are not considered as limiting.

[0053] In the context of the present invention, the laser marking system will be used to
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onveni en of discussj drefer to the bro r.

ORERE" el PROUER BokionY ¥0B8 =66 FUPkPRGIHEM 1 e 1 of the
plces@ﬁdmf&eﬁtmr &16' part 4 hsusﬁé;sp%aqﬂ fRNP6f & Rty 3681 Ws@nbigf6.t e safety

| aser system and device 1 of the present
sr:ﬂv@mmblm 6 |1m dhedes rsgveralgcernpongatsi asedessribed helgwi angdhe safety seal
tm IY ﬁ] F ggl%/' oq]% ognrt]hegés) tSI‘QF(J)rPBa}ItS unﬁgret}ﬁg rcoger%uoch;hg ?asexb Hl'ﬁrkmg system
and device 1. The add1t10na1 components under the cover 8 are described in more detail

below, and in a preferred embodiment, a stand 10 may be utilized to hold these and other
components as described more fully below. But for the immediate discussion, focus will
be on the safety seal assembly 6, and one of its components, namely sealing head

assembly 12 to gain a basic understanding of the present invention.




The present inventi A¢TRPOIGOEd to mark stationary
objects as well, and the conveyer 2 optional, but is
WHHOBE034%ked here for illustrative purposes. [OBGHPS287/06249

shown in Fig 1, when a part 4 on which a |aser mark is

desired, is noved along the conveyer 2 to a position

in front of the |aser marking system and device 1 of

t he ' IO 4 y :
t00s8) | 7, BRRE L BY P 2l O PRLE i B PrORETFe LR marking

theisafdtydes swembByl 6 denpolomert sasas stesar iibdilg Rehow, itansealing head

the safety seal .assenbly 6 is aonly one of the .
%Sawﬁ@afﬁt% bEght infahyStspbronsact Mithyhe PAT 4y WhERERPoRyat least a portion

SYABHS RBAuHRN 6€tht- palh€ fBHEN bhOBiAE f APRAEAIRakHEEEhamber, as
the cover 8 are described in nore detail below, and

¢xplangy iof reoreatttadhtirdelv mdhe , vacuue/ardkin g champbdrds an ieh¢lgage that may

RO Se rale R TR RaELes of Qs CTBReD, RAS namely a
Mhrking Bfanfbertang S dh&iuvh SRAhbeRSTENMAYy Be cOMUdRARE tdbe ithd separate

conponents, nanely sealing head assenbly 12 to gain a_
thagibers, hueeithes mpmgr of ceselepng skt ehamReshrgsylis inythe same design of

PERESF ATV R ik Fobarg potoh SEREQUATECH (gehRirR. in paricular

thB eseplifP Bead A&GM®IY ARi A isf Blocka) kioRg view b6 thafmity4 is shown in
seal assenbly 6 is advanced as in shown in Fig 2 until

- Phagtoageal i ng head - assenbly 12 is brought into physical

sg1 conta ' t Awher eyp [

10059] GO PR} ot} Be SBFroSifct, rniNERS 90D Plies B Loy QAT embly 6 as
afvarcing euthepaa Kk itignettanitag to &e inenpbaiwhich jon both) ef the part 4 and
get ajl bel ow. The vacuuni marki ng chanber is an i

RéMseieal asparblidiare MOVEd MRS B G tBEORE IR Rggitact with cach other,
&J}qmﬁn&ﬁgﬂfsW@ &ohefer kYO Wﬂgﬁtacﬁé‘%@b I'é@em?dyyoraoy other means
mar ki ng chanber and a vacuum chanber or |¥ may “be
sehsisdey etectro-merhamoalsdgyageat encushatiebly petatad d¢vi¢rsy hydraulically

manner .of. considering the ch rrs results in the sane.
GREEH oBricSy RE cfiRbicalohs FrstshE of € cRBEiapoininl dhelfind Whing heas
£rhb1I9N 20f thé CafeEf @hNas%&ﬂblif@fSﬂﬁ&!\ght ®ntoicBnfaa Witk Wedurface of the
the sealing head assenbly 12 that 1s blocked fromview

Pt 4 wlersdhe markisg ihiewisciin - By way perasiale phothey aligsnatiygs as within
. e ] '
B8 PORLITHE R i Binciah PP FSPAES 4 % ARHEL Yy ey s

dskethbliyng 610 thdentifey ¢axei QnarkinigC Bysteaanh &t lipvioé T he pay thumber of
4 and the safety seal assenbly 6 are noved to cause
yReompRnents fofEnight Reopftaghed (G #ha@a iy méght befgpplpyed; o advance |

thk E1EéBY cé’:ﬁgé&nM%QFd" the ghﬁ 4TBVGIRN 1 Lifg k&Y £4el¥ly 12 to make

gravity or by other nean suc S

Eyschl contat vathi thalpad el i Sueh, anpareumay be @hipjoyedeo atlew for movement

i%etﬁ/é )((:’eys énﬂgrdzra%(lilsl :Em%a&)lnk/binations thereof as described in more detail below,
[0060] As illustrated in later drawings, the advancing safety seal assembly 6 may include

one or more proximity switches that sense when the safety seal assembly 6 has made

contact with the part 4 to stop any further advance of the safety seal assembly 6 and/or to

start additional process steps in the process of marking the part 4 with a laser marking.
[0061] In addition to the safety seal assembly 6, the laser marking system and device 1 of

the present invention also includes a control mechanism 14 for controlling operation of



oper at ed devi ces or PESH2HIOPHAS t hereof. It is only
i nportant that the sealing head assenbly 12 of the

WaHO#I831Teq| assenbly 6 is brought into cont adtCTfy}2807/062496

[0062]

[0063]

[0064]

the surface of the part 4 where the marking is to

occur. By way of exanple of other alternatives as

wthin the scope of the present invention, although

Pbr 4 njﬁﬂﬁsgwa@& thitd es tefidlniSieviclq iRalah (§88ety scal asscmbly 6.
asse or the en aser mar ki ng sysStem and

Simhl a:e:oihtrolr mnlyanmnm‘dérlson‘not lsmilmgmpoﬁnenplssanf intentibysb long as it

ched to an arm\/\,hlchm o]
By B MEre QDR e e P Eh FE ERTEn b et Aver TATEing Bysiem gnd device
Eaeghdldieine Rk 'bﬂgaﬂ%erﬁﬁ 1288AN8| ohe lo# thére BRKDULRNNA Sidlilar devices,
contact with the part 4. Such an arm may be en‘pl oyed
and/cgl boev dromonm \peegrammable 1dgic xcontrobersl/ OPLEs’ax| sInath? following

orrbl nati o ther eof a desc;,rl re detajl

GEPSP o R ASRfES) maAREE WP P, pRed Bl epfityBblcpgut it s to be
M@&mmgatsaﬁle;s)btmhse&meﬁbhythé cOm¥Exi, nelhcuﬁ&s cBMmpulFs, PLCs and
nore proximty switches that sense when the safety

%@&Pr devigrbpryd sombinatigne tharesft ade wiPreierere CB%S’PEIIHZEF“E othe control
nfRBY14 R4 t&%{pug%gﬁr\gﬁcl? F Itunf?ing @Bﬁ&XreStﬁzﬁ!alleaﬁ Sf@(‘)ﬁéraﬁor of the

or to start tronal process steps Iin't
lpmvaﬁalkmgf sysenk amdy deviee patot co41tmi the hséramenkmmsﬁstelmg and device 1,

dition to.the t
InSladinl FaP e ige S PRSP B P $o0) a5 e furh the marking
&&%@Bélhg%aﬂle%ﬁ th'GdrHaeR dRs¢PRd heleinmeRaNI1$ Be1bé. f or
control Fing operation of 8 PCI/US2007/062496 WO
2008/11 08 131 LiPgHgUS2 06 7¥re@RY &6 eation O\ﬂleélepdret pignalpffrom the control

| aser. mar ki ng system and devi ce 1.includin ts saf Ly,

R SC L <Y P RO EERTEPT b Dl P bt L Fer o e
dafety béal dsdetbl N6 aRd @feCother! doVEIdhERE o thel 1849 n@SkihE system and device
frow des the necessary control over the_operation of

Huut [fers Blustagtiviei prgPesys t @hleaHu isdidiupteded ;m Fgdnpnded as the means by
Wﬂlgil H% qkﬁkﬁ)l %reghaﬂf)s‘in H %J&foqs {hg sgf%g &4 ﬁ%rﬁblg/%ﬁ'}’c?rgﬁ% additional

do(hgjo@lel@t@ of thelldser mafKif Gatem aridlddvli@ 1 of thé)pte@glt invention.
di scussion the term"control nechanisnl wl| be use%j
for cOhiRenteen ibis. i% theslases markingriysten Hydevien [ of the present

MOLRRR a‘fgdqﬁnlgﬁf §§aQJ glﬁfm aEﬁ%mbtlyg?S Rﬂﬂ&ﬁéh&a‘ai@g BGh YO9E€Ruum in the

conputers SIm evices a natl ons
sehiégehdad dsgerablp rléf\e]nlcha dpentes do keeate, the vecuwmntirao hffixes sealing head

nmechanism 14 is a conputer nwhlchlsr
SETTNIAN FERAE B PURS CEIE TBHERAY BrPpE Op GO AE shown in Fig. 2, bu

dVReld it d 3 Blordiand belew! Cehd1ak& RARI, (&IystEHleanhQI%che 1 of the present
mar ki ng system and device 1, incl u§| ng controlling

mhentiop exlsx unglmdcﬁf oreher malfeewayulsmalenm$@nm§su& ﬁlnd/apwm at or about

Lh t th t 4
eeEHB R Tt B riiire PR st B o bepibpoied. Ina
prefeired RenboRinidhe thE 98&INM béNeEIY) i9AranaehBe withite tHel @RS assembly

fromthe control
16. Also illustrated in Figs. 1 and 2 is a filter assembly 20 for removing fluid, debris

and other materials from any air and/or vacuum lines associated with the present
invention.
In operation as may be seen by a comparison of Figs 1 and 2, in one embodiment

of the present invention, as that portion of the part 4 where the laser mark is desired to be



mechani sm 14 are seMCHYRWI6249r wirel essly or by
ot her nmeans known in the art to the safety s

WQAMEAMIY1 6 and the other conponents of the Ia§€F/U52007/062496

[0065]

[0066]

[0067]

mar ki ng system and device 1, but for illustrative

pur poses, cable 16 is iIIustrated in Figs 1 and 2 as

the nmeans by which the control nechanism 14 controls

mige $8b PEER! atby A0 Qelbf QUREIHRAeal bly 6 is.
con%one%éhlsﬁpthﬁgts aser amap/ki ng gglstlzlm@and gé&\?f‘gga 1asg%m y s
sdvangrdessesitowinnmdrigi 2and NRBES bhysscalreyntbet Witk the parFitg.A vacuum is

Genanlizd BF Rirherim Sl 161 DE: VEYEE irPaGlEgp frepsating head

%Mﬁérﬁblyoﬂe EﬁIsﬁfg the s@iink h@ad AGEMBlY 12 doheal Wi h ivBeLudeachinst the part
assenbly 12 which operates to create the vacuum that

4faf |eprm@éan ireye Ietad bedew vt ya@znamswés) qomﬁrrpath@ presence of an

ked
cﬁtﬂngg m%éléugla r\i\é‘ggg &1@ ' o%zgéﬁg I%(E)% a@%%ly S0 Irrgake the desired

mafkomGe puataem and deV| ce 1 of the present invention
al so i ncludes one or nbre vacuum sensors to measure

the vASUBM Be appreaiféd and pe WHhq peplpasd mere dubly pelow, at least a
‘t)c?mglq%lf' af }eta&a(gng%%gg ap %He P Yfgf %Qm NA%0E 28R céﬁ) &eflle sides of the
na preferred e

he V&cuum sensor
vsouamechapttet,editim thch |sé1a1tnlgeheaacassmmlﬂy sintidsyribdd in Alse detail below,

|IIustrated|n Figs. 1 and 2 is filte ass
ProvidingBigi fEaining Hidevs@hEsvacuta Hembpr. ?“é‘sgetdo‘ﬂw more detail...

BllYw Als@nzg/ ort) l}/ca f@létb&] &P lé%rﬁ&ﬁ o Wl&ﬂt bREsurface of the part 4

present invertio ation as nay be seen
ayo éorasnmarsidecof thé ldéexgmaﬂqmdlamber n As meayebd aptireaated, 16f9afety.seal
nvention, as that porti .on of the part

t he present
Elryt(ﬁ)é yng ]grfowykrepg)néggp% ergayEed euum in the vacuum chamber
Ergr [ M@}/ Q@@iﬂ&ﬁl a YHRudROB/HORAAdn FEhbintbe? QD déLEBLAPR detail below,

made is bfought in front of the safety seal assenbly
6118 lmfhgn@tafnewy tragsgspitted tas@enmwroé mechanigply dAcwhichs in a preferred

Ec‘e"c’ﬁﬂlen \bg%suﬁﬁfh r{larklrrriagﬁpzﬁce%g ?1 ﬁl‘g S t?lattl nC}s é’&%ecte&hFor example by

ﬁ@ﬁ&ﬁhg Yorl@he \thi o WBE Ediliird Snd/biBlhs Bﬁﬁglﬁgl atf@esh fpe:tscebéfbftgthe safety
head assenbly 12, causing the sealing head assenbly

sl psgemblyl 6 frmrsingacuum agai nst the part 4 as
expl airpe q%dsgnsn%rethgeftaﬁ'{gxle tl%e%o thgh&cﬁgﬁufﬁn}}éeﬁlﬂg S¢hamber may

confirm thé presence o adequat e vacuum
inkkide Abiit RerthiziBsart et Haiited yo sechl reassme abthe Iﬁmt (4 ivelkforinhé, or is not
desired nmark on the part

WP RRY | TR SERtANO £Qrmihi 4 11 el g ap&m%aﬁ’fm?eé s dsdpcd i it such as
Qholle%?%ihe? defe@f Bt@ﬁt @fe s@&hr{éﬁﬁﬁﬁorp&ethé ‘éézflﬁ‘x%ehe% a§s@§1bly 12 is worn,

part 4 being nmar or ns he si deS of
madmdnmmisarrh@rmsevwndblet trefemathe mgalhthat wald syl fyor ’_t}ze creation of the
described in nor tal bel ow,
vacuum in the vacuum c am er. ere a vacuum is also drawn in the marking chamber
as explained below in connection with alternative embodiments of the present invention,
these reasons would apply for the failure to form a vacuum in the marking chamber as
well.

Whatever the reason, it is abundantly clear that one of the attributes of the present
invention is that the part 4 will not be marked unless and until the vacuum chamber is

formed with the part 4 forming one of the chamber’s sides and holding the desired

10



provi di ng the remai RGIF3PHL6249¢ t he vacuum chanber,

al so as discussed in nore detail... below Al so, as
WORYSBBIBppr eci at ed, at | east a portion of at B(EEE208752496

surface of the part 4 also forns one side of the

| aser marking chanber. As may be appreciated, if

safety.seal assenbly 6 is unable for any reason to

{RUI 0 (hBUIEE UoVRHHUE dele ! PO AGHA BRBEDGeunANfh the vacuum

optionally, also forma vacuumin the rki ng chanber

cmmbes and basb ioptidetllyi butbptedevablyt i ¢hel nfadrinmtchembers as well as is

transmitted.to the control nmechanism 14 which, .in.g .
AR B o e AR B, N SBTES P BO P B A Bk Bsbisbeing marked
idPrbpertyN@gRicrdtPhndPR Act defsrhRaLRbithdrRiscOXPAREE B also ensures that
i nspecting for the cause of the failure and/or

losdrritghtgn shef vasshmpmarking ehainee wilenos gheapy the erking chamber.  As
assa%gpel'ﬁ/ h6 tf M “mirszfi:rg > [OognG -ll-.lhewir T RO ég%) t?c? er positionin
F5F PGFAT 115 PP nfBHETThC AT TS WK S RRRNOL P RS P g
ofMbe pdereldtive t6 Eetladen hitd eSedl Wefdre MelpRaet it tasikedh reasons

as the part 4 is deforned, or is not ig}#)[op_er‘
[0068] | ogi sPthat pPEHDYtES PHFA Bressngdnyantion dnclude,that drelimpiaptes dhe need for

I%lﬂlg)f %?ﬁt- r?rﬁtfdn'gurixﬁngf‘ zﬂd?}s?hi?ﬁpoalnﬂ fi’&ngﬁé;%d %&S&%btpgrneed for

sealing p fon o e seall ead asse
pratec8venar other dothalgefr tie oEradhef tve dseumaliling sytdnoamd device 1 of
he seal. that will allow for the creation of the

& PIRSPRYIRVENHEY v acuum chanber. Wiere a vacuumis al so

[0069] dr @WNAL RedcPiBed By 18 ERARESw, B XY abd1edsdd@1PW hfli/or the laser
connection with alternative enbodi nents of the present

narkerg $ystem andhdedce davanslsaontlddeappride fvariety nd additionalesensors in

to.forma vacuumin the narKki chanper as wel|.

i O e R il S aBR ] S & % BRI Bl par presence
defgdrs, Gtter®d] skAbOrsduch P bhtafot Gilel o BleeSiRNdensdri MRAth&Bllic sensors,
is that the part 4 will not be nmarked unless and until

supface, geamatycisasase and e liksy nkbe present imeengian is nptdigitediig the types,

BRheBis s H RN 0E SRty Tk AR BeiPus o Rkl A8 pecti

[0070] vacuuMefallfc s&iBoftesan énklody @i exarple t defbors HOr s8nBg thdrresence of
proper vacuumin the vacuum chanper and al so

Bpniemistegl: furous merteiakbing ethermetalis merthMeallicsensoss for example,
Llopat . | | ’

SR R34 BUPLALR bl AL bt OBy e oy putce,

sush ps glaey b1ya hwgars bedyeate anihdrsnarbéd atel/arneittieroallow laser light to pass

therw se i ired, but also ensures that |aser |ight .
P BRSSP T R e G Mot aleedgsEioppemared with the
1A% kdve s (@R A acudf mayHade behmaible doltgrmier m “regi st er ed”

i's synonynmous with thé concept of proper positioning

[0071] of t h¥opmetallieseasory ean mnclude optieadsensars, farexammple. bef or e

[0072] the p@"it% the ba%e lép?e%tion of the laser marking system and device 1 described, the
discussion now turns to a more detailed discussion of its component parts.

[0073] First, an examination of the device from several views are provided, with like
parts bearing like reference numerals to those described above. Fig. 3 is a perspective

view. Fig. 4 is a front elevational view. Fig. 5 is a side elevational view. Fig. 6 1s a rear

elevational view. Fig. 7 is a top plan view.

11



[0068] Cther attri bREEUBH0T/#E4Yr esent invention
include that it elimnates the need for bul ky
WO aBLPHTht consumi ng guards, shields and the PF[E@JS%’{H/OGZ“%
reduces the need for protective or other clothing for
t he operator of the |aser marking system and device 1
of the present invention. [0069] As described in nore
[0074] det a' heﬁ:% no&/hg F§€f8ett1¥ Sé}élg‘ Q&I %u‘%v@ﬁ‘% Pé'veglht‘ﬁe components
er ng syst®m’ and VI ce a i ncl
vhedﬂmdarl 6lhywnfm &tlgli & isdnsdr gsmdrstor §2|wh1clagd161ratesnthedastehé1ght The

r t sensor descri bed abo uch nsor s
e L 1400 BRLrind & BHbarembhneLithn T8n 8RS ceblgnnot shown.
t
B P Bl S AE SR L] Eosernbly 6 0
pradselmet paﬂv‘ém’il ahscussednot nidreideerdl belowhe Myeeparticwarpesafety seal
s  of s sensors sSensors y..be.
F‘gf}’ é uﬂf‘ée%fé ﬂ‘éﬁfgéfseﬂ?@%yaﬁ? ‘?SE‘“%‘%:H%F‘B r&‘ﬂﬁ% therein through

wmdhuahe Th & mghamlvsrsésefbsamk e pRRse tIRE SRAIBHERER! &fsembly 12 is
alum num steel, ferrous materials and other netallic

giaenssed Wermgre ﬂgtagﬂén:é@ys Alssy illugtated an Figyr&is a slide assembly 26 for

VB el s SO S Se0) cSoh Rl BB psvectnen
tHenpare HOUKe slick zfseérhﬂilgﬁllﬂﬂfakeﬂdnaﬁgi/ ®fs piruinaeE, bk hovkplained above,
| aser light to pass there through to undesirably mark
thes preseit eny¢lionwssndiote {imiteAded y Bechanisedvhick peppraplishes the

t
pERSLe pEYEHbRT A Broff Sl AL EnrRE By fom the part 4 i
sathinths scdperof eeaprpseat ifveXfa. Wth the basic operation
of the | aser marking system and device 1 described,

[0075]  he A% ASSMBN t}?oﬂ\PRfE‘ili’ﬁ@d’t theaPiepsnd iguentionety not limited to a slide

tHeSkdtdsth @& f Ast DiefIHRANEBY e, R S ysthBY S3kh & 58 trm @fot shown) that
exam nation of the device from several views are

potovmlgieidvames lthe safety yeal asseinblyr 6 ngwiidk and evayefinere the part 4, (e.g.
t. h bed
PEPEBBccPUD: DR B GovaTe oTRY Rk o Bneldat Bichg s parys (e in e

Eiagls) and/6r @pwirdE & RvaiWasdlgle. ¥] A¥ag Lk AxisPahGodrotAdhally about any
el evational view Fig. 7 is a top plan view

PETPIUSORY /LG 4896 mwez@@lszteﬂ@s Withirptie/seapeod thopizagy invention.
[0076] [ OO?A’hefemrég%f & [o ﬁ%apot\tp{ﬁ llgstra%(% tah&irﬁ&gﬂ§é ge'rw I?)?Sthe rail 24.

been renov (S corrponen ereun

Showh in mg':|9gls s8a11n@ Head earssegﬂﬂlyenataaﬂ apertBi2sh AgBoeNatacd in Fig. 9
the | aser ht. The | aser c% is then transferred
R RIOKigHLY %fs P§: Zdthpugh éown chppiogimighpwitches 28 are shown in

F%g\g]n%qd ITQE i f‘y gz{gbgﬁéat%(g ]gﬁehé'ggegg Iglggtsl% n% ﬂ'o@yrmted to four of such

pwitéhek Iaad peord orllesssmaly be uskzed in accondance etithi the pelsent/invention.

Mre partjcularly, safet al
Pt 18 afso within the scope ofythe present invention that such switches may perform

[0077]
more than one function. For example, switches 28 may be provide both proximity
switching and material sensing, e.g. metallic sensing, functions.

[0078] Fig. 10 is a perspective exploded view of the rail assembly 24 showing the rail
cover 30 removed to show the interior components of the rail assembly 24. Base plate 32

~ is shown upon which adapter plate 34 rests.
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assenbly 6 incl udesPSEASEHG 064 assenbly 12 which has
aperture 25 therein through which the laser |ight
WO 2088/HB%Hs to nmark the part 4. The seal i ng he&§T/US2007/062496
assenbly 12 is discussed in nore detail below Also
illustrated in Fig. 8 is a slide assenbly 26 for
advanci ng and retracting the saf ety seal assenbly 6
tomar
[0079] §ll que }9€¥)a%cr ‘@?Fr%ﬁ &&ab%é? é)?/ate 3|§f 2§ %)aﬁglfj %rgdf’clnpctfggﬁﬁolator 36.
Imexelxgﬂt axmedxeaimar/ end optival poleatmsﬁt’) whevaipon otnis iab gmask toghe scan head
| mted and. any nechani sm..which acconplishes . the
. purpose of advancing the safety seal assenbly 6
[0080] t OV\’arIgte?ISB%'e@%b(avéceﬁqg%etr %dRﬁfti"calAflsbﬁltorV\?aG Bhd sédREhSHIOPE is a safety
of the present invention. [0075] Also, as may be
sapmreassqn@ld 4 waloprmemand wlaset Bb inshyctadbyl 4 pfeleccirayités) which
pg?/ epgsn%:tlvgtboa"ofstg] za},?e l{%ﬁf ﬁ%%al ﬁ%m‘?&%ﬁ:@?%\l{l& So&/lH?n covers are not

iAgyRB eRSor the u&ﬁf ah Yh1§ edde aaBlSﬁﬂbiaYetﬁ ctr&\ﬂ&[sde&npﬁﬁybd&baynse when it

fromthe part (e g.an x-axis), but can al so

ifsdte tPh"é“%‘Féf“}/ 1%§§EaF° alé%rmey lighty fo, aigfes pranghsad 3 tvgerg all safety

rh{kh@msx}ﬁs ad §a)us§ r Q] 3orQ"vat QNAWBRQEsY nleBaiBc sensors and the
ong a z-axls) an or rotational 'y about any one or

liker. e dﬂletshmshemlx}&lsnm lmeiting itd itteepresent wvehtion amd magopelude any
esent nven I on. 0076 Referri ng now t .

Gen herk KRGV oh bt e b pArCpREs oot of citsiss af f series of

Affrors WARWArd ﬁhoﬁme a19d bfer8@ab kéﬂbchﬁ@%s@? SEREs edidedilfdn a desired

aperture 25. Also illustrated in Fig. 9 "are proxinmity

mth toveed S apdmtrhadgandf then tofthe par ‘bf@xmmktn}g shithecpass 4. More

e RS IR va ntiding s@Raead pa PRu HuSp PR B ffoueh tens

SMHr& IS a o0 ubFI4eh Afugh §8SuuRYdapeer Bldcki4saBrouph aperture 25 in sealing
accordance Wi th the present invention. [0077] i's

hepd égsﬁmb}ﬁ R toribe pabh énQSfSh@‘M@ heings@mamked nyent i on t hat
[0081] S uch &1\% 'i]futlﬁ'?teﬁ%{ P%N) gfe afag s@1t£12£nﬁb8g?E1CB Légr?ste' n &Rkrs are in

exanple, rovi proxi m y
Piadetor |ﬂ¢rﬂ@veﬂﬂd pfﬁilbﬂfac&k/atirﬁlﬁfﬂ theglaset. vehenrsatiatdviees 28‘6 mhasngad

functjons, [0078] Fi.g. 10 is, a perspective x
[0082] i ewFig- Thés PanrSPo?ﬁ%\éﬁ‘nﬁT‘E}O@%i ¥kdnrhg BAVEOR 4 eliéassembly 24.
S h
Iggsst{e ﬁiﬁ)}ﬁeg ft q éagg% gfgaga 5‘."25%%2%95@% §1a&f 3& Bisdrehrld optical

isadatpt @6, q@hmmeacsas rebatte. asi@nﬂ@'ﬂ@U&ZﬁOﬁ)’gO@wﬁ 43mser tube 44, and

2008/ 103171 P 2007/ 062496 | 0079],.S ort
YRFUte agaptey %{%%\ﬁ BHNG PEXIMAY k28 R ﬁ?%ﬁﬁustrated in Fig.

1159h&pr pBlte s50.Laser light exits the laser and opti cal

I sol ator "36 whereupon it is aligned to the scan head
[0083] 38. [Illustrated in Fig. 11 is sealing head assembly 12 and more particularly, the

component parts that make up sealing head assembly 12. Sealing head assembly 12
includes outer vacuum cup 52 which generally concentrically surrounds inner vacuum
cup 54. Inner vacuum cup 54 has aperture 25 therein which aligns with aperture 55 of
outer vacuum cup 52. Laser light passes through apertures 55 and 25 to mark the part 4.
[0084] It is important to understand the operation and interoperation of laser tube 44,
vacuum adapter block 46, outer vacuum cup 52 and inner vacuum cup 54 in the context

of appreciating the present invention.
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[ 0080] Interposed beRCKERVAWR$%and optical isol ator
36 and scan head 38 is a safety shutter assenbl

WQR0eH0dpkens and cl oses as instructed by a saf BEY %52007/062496

[0085]

[0086]

circuit(s) which prevents activation of the Iaser

under certain circunstances, such as when covers are

not in place etc on the unit. In this case a 24 volt

saf et yn ik hbilekplocf URWOY G, [ ARG Idded vievr B Big 11, it
to ac¥r} vate tekgoﬁ%serbvo aﬁ\ aser g t°C0o enter & it may
b€ appieeiactd 3Batwiviaen akdenﬂaﬁcbttlye inmec vaoussmeuprs satdsgid edhin outer

such as part. sensors, vacuum senso allic sensors

BRI P 12 ﬁee innepan QUiET YASHEM 8P 32 ﬁfef{?i J&ipESiing!yypay be made of

Bféfhgﬁé’ ﬁ%?é?’fal | SRk | BBbARNEr H%nifp@ﬁkéigﬁdﬁf&‘ent%ﬁﬁé‘nil?%ch as metal,
known in the art, but in a preferred embodi nent it

plastsdi, gtbbepfangd cmublma;lomfs thereofr olrs anjhiegentartels npabhet thatthe outer

Ao Bepiiet Siasptr e it ot Plien Bonat N G 1T boum cup 54

BRrthadk $r0f redBicki Rdiepih] A€ whaH bredsedMathst BRI fatCALa laMow a seal to
| aser light exiting the scan head 38 passes through

fasmsto sppppruthe vagwy Hescahed hergin. t hr ough | aser tube 44

gg;lolu gfe\rlrﬁrgg:g&]ggg }oﬁ% %%Clg ﬁﬂwﬁ Qi;sr%ﬁgr%atc ]tevﬁtao%alzfrontal view of

briinger REked chp83 :hlastédi $6thid butsit vaatied dup Bl grhkaauaerreﬂange 56 of the
safety switches 48 which sense when covers are in

- pRtat BACHRMy @ippilets shewprase Hie qter flange o8 ffthe Hwer ya@um cup.54. A

[0087]

[0088]

[0089]

?fﬁlti Hf Roi6® 4§ Eﬁseos%%%n "iff Iﬁvg/ q? thI[oggf?’ Bl R/ cdpSS@ hat lead into the |

erspecti ve exp Vi e portion o
sl Wpabe. 62 thhl erdtts de@ckeh ouber yacduln aue Sagaad nmteas/acuum cup 54.

fl ate 32 and adapter plate 34, Ias?r and opti cal
tsig) thtawgh FBeseskolps Hivadhagacumy it gpl %%géﬁﬁw thg, Injegsigial space 62

Bétu'ge {Qutel e&%uﬂ‘tgcuﬂ S5 &8d inlﬁglevzfl’:‘l‘lu 54/ @)Clﬂﬂwnaagéimrﬁ when flanges
bl ock 46 having proximty swi tches 28 thereon.

58 hud 66 ¢ &uimi msdal ggainst paitst, ddwpreating|tht gacHom c[heo%] of the present

t ig. A1 | | d
s, Vit e hos iare BeREIREHE. 1Aart ToF REAPRERAGGIRE invention
£k 56 GirliRadaP S MAlnibek 2f hoRa|mMAbd@aploges Bt yYpokdion to establish

i ncl udes outer vacuum cup 52 which generally
e rveeunm.i caIIy surrounds inner vacuum cup 54. Inner

Vacuugl, ¢ y bc se%ﬁsfrq%?%{ ggteFl 515 rl\?l{e?ll tHe gg"e? Ease{lt%F%a(f'ﬁum cups 54

with aper ure acuum

PABSE fespevtiovlyhura passtadr faiboostded bfcﬁlgﬁﬁfnksehlb& cpatatt with the part
0084] It is inmportant to understand the oper ation and
nheripsestigal sace O2|bgsesent thednnez vacyue GUPnI4RRgt BiteTpyageRm cup 52

i thgyﬁrél t¥§&H&%ﬁ‘H &e@%cf%lﬂ chmﬁé} LAY Th bt g‘hrﬁ\g hn'gugh holes
cont ext appreciating the presént invention
6T/ US2007/ 062496 WD 2008/ 103171 PCT/ US2007/ 062496

We turn now to a discussion of the air and vacuum flow in the embodiment of the
laser marking system and device illustrated in Fig. 11.

One of the holes 60 in outer vacuum cup 54 is visible and so marked in Fig. 11.
The holes 60 are in alignment with and sealingly engage corresponding holes 64 in
vacuum adapter block 46. Vacuum adapter block 46 has channels drilled therein to

allow the vacuum to flow from holes 60 through vacuum block 46 to fittings 68 which

may be seen in Fig. 10, through tubing not shown to vacuum assembly 18 where the
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[0085] In the. non- &&BIUSAI/06348% of Fig. 10 and from
t he expl oded view of Fig 11, it nay be appreciated
WQ HE814En assenbl ed, the inner vacuum cup 54 BEI/¥R28Q7§2496
wi thin outer vacuum cup 52. The inner and outer
vacuum cups 54 and 52 respectively may be made of a
single material, such as rubber, or a conposite of
@a!cg&ﬁrl?r&fra\ﬁ%ﬁ& 'séls d.S4% P p’? m&efo@lmon Bldaﬁ‘lsﬁlﬁer d'fucnpgflannels in the
and conbi nations thereo n any event,
vacpant Entk #haindtivdeso6@ and G4l angmt Eiﬁ'ruuﬁg tth &he:) lpteEscnt invention, and
vacyum cu .éZ %nd t he .out er flan?e.58 of the inner
AR %ESV i e seongf Ehegpresent WYFRE ¥t naterial t hat
[0090] When meeﬁéﬁﬁ’tlr%gﬁdl&sm ERPAGLE chisdMbbfugbh QWt}ﬁ:ysﬁéllsuﬁp)y mounting
formto support the vacuum descri bed herein. 86]
IRédESdior abgltpovwciew (Fpgshow?) tdmoent auterivagmum cep A mlmaugh its holes 72

FeBEShoRRrio h Gkin Wakiin, 'S el B g digg vbe 44

szfmtahg, holesO18 i@Iva¥@fhl BIBcR UP abluseti $o Slvawinasr uasuﬁrh eup 54 via holes
outer flange 5.8. of the inner vacuum cu

1 ih i bt QTscrva Enot bR S BRAOIeR B4 (rovEb opie Sagiim cup 54 and
lgtgtﬁfeagggwgg S0 \%uﬁrg Véatg,qqoém;é) the interstitial

space at exists en outer vacuum cup 52 and
[0091] i nnerTheacammmdeﬁmwgh fitingh 68 eghbleh e sacinoh es behdraiwn through

t he vacuum |l ed to .cause the interstjtial e
o digpieh biogk dp G LAURABRT Y SR P vl QRGP Fup 52, and

wWhen! far0 isﬂ)ré’ssé’ &%M& WRE ol drSRIL Facuath &ﬁﬂlb@ﬁtotlﬂ)l(i Qfchv@cuum.
seal” agal nst par thus creating the vacuum chanber

[0092] of t has poedabbve, |thwéasenmg1 prageid efteniorehioh demeo dgbds and other by-

shown 'n Fi 12, as m reC| ted the

ol by e err By SRl af OB oM Rap adiplgf e BmtBdiment, te
RERhPMRENtidh ABMAROS Flh®© Bk iRt 2kRRIbIP b rebftve YA By products. Such
[0087] As may be seen fromat |least Fig. 12, when the

aﬁumexarﬁ@mbaﬁsemblya&almwrmdﬁgsw and 52 respectively
[0093] are pAe§'hS q}gﬁll nﬂargﬁe al cﬁ%‘ﬁtls ?er s(?p}m t}Fé §a%§lu%d écnbed above

cont ac

Wigh veard tohﬁeamfgear vacﬂaﬁwmrfbup bﬁéaaa;ﬁhmatsectmalmwm dap@lre fumes)
52 and . the part 4 together formthe vacuum cha

Biweh AtRGERAIRICS 5 SORMeEIA SR §HORgH hales éﬁ'@dm[gdesbq ingirior of laser
tﬁe e,%xwgg\gs i’ntsI ?ﬁ:ﬁ'%%! 1cﬂfaré Qﬁm%.'rlzg Sy m&gﬁ] C[.m: %ﬁ& of laser

Iment o aser mar devi ce
tube & tandttiedait flowirg, infolthe hOlB8 8B tidoeglothetieriodiethe GBer tabe 44 and

out er C C 54 is visible and rked.in Fig. )
oot toreysd Hanest Berealea et 4@%&%?11%%@%% Eﬂgﬂ e marking

@REBEE 96 0 TIRS RAAGH ShRb& 9P thaly Mbe y&ﬁtmnmgd apt er me Qaknber and
46. Vacuum adapter bl ock 46 haS channel s

lotasioniaf the holgh [88vandfes thexittings 184 4re owt hrrmtmgwtﬂ @9 pﬁcﬁcnt invention,
SRS SRR 6210 A IBR 188 e TBHBE e v
RESE HREII1R HAEEtHeSy-products from the marking chamber. Once collected,
such fume and by-products may be sent to a filter (not shown) or other capture device for
treatment and/or disposal.

[0094] As may be readily appreciated, this arrangement provides several important
attributes of the present invention. First, the vacuum formed in the interstitial space 62

sealingly engages the inner vacuum cup 54 and the outer vacuum cup 52 to the part 4
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14 PCT/ US2007/ 06249 CTES29082463171 PCTI US2007/ 062496
vacuumis drawn and sensed. The precise | ocation and

WO R9B/9313F t he channels in the vacuum bl ock 4BCHN§2007/062496
hol es 60 and 64 are not limting to the present
invention, and variations are within the scope of the
present invention. [0090] The nounting holes 70 should

i t r

Pin G050 SR DS Bedie REYAES THRR P dBirkihe f130 B of the
catpumXhambetigher inserbtitiad spac2 62 tihmadgmtdo Llesntrd by wperation of part 4

vacuum bl ock 46 and. in tur t hr ead oles 74 | .
Pejagin plysical gontads; with P%ﬁ%ﬂéi ST JAcia TR o hageber. This
@z{c‘ﬁqusceﬂ ﬁ@m@ﬁ’éﬁ%d hﬁWme¥%H Wptﬁélﬁeylsfealﬂr@s BP*h%%)reﬁgt invention to

bolt or screw (not shown) through holes
kﬂmvo u\gien abe eart iaisuurpropap régistaatibn angt doets moe hded d¢f9rreJ$168 holes or

7 acuunrad 6. 1] The vacuum dr awn
?ﬁ%‘?‘b‘ﬁr‘@ CHRAIONH Y %greégléagllse‘:%’dbé’ IU‘Iérgﬁ mto be drawn

[0095] t hr ougRd i¥asddstiBrR e RS Blin RE Wadfind E6MBRNpIpBSE 68 EHIMabove, an
cup 54 and outer vacuum cup 52, and when part 4 is

pldigenad bargeért@érhet desiant @ the PERSENtANVAIEGN s B8k HseYacigm also operates

E’ragéléts if ho }cr 4 ur{‘r seE a%?u%egste%gtaﬁc? Id(%/qge\r/]gbf {hEZ)rresgx;t_elmggion and the

parodustsard At se%l’.lﬁ% zﬂ%ﬁlh’feﬁb WythCaret dnoetr dnfing eeoledt. mdifkitgy process,
In a preferred enbodi nent, the resent i nventi on

whichhelps ta enswgcless qr&gtwk%sgml%ns apd pgpintertsiing relative motions
Y e@mgﬂgalaict“grggg? Rsdr i naRE WA Bed e FRACIHY dbsired18ion clearly,

en a suction
bﬁqmphkedkémgt the vacuum descri bed above with regard
a vacuum cha but a se arate u

reatin c
[0096] | { ne Sellcfa%b%rr vherntbe) part Wﬁr‘é@fﬁseﬂ ¢ A Anq,fina, SidP do marking

SMQbGdaﬂicPthﬁ MQSJ?QL §§t1\la?é'3idﬂor}9alrkothe hare] 1%5& ®E aBbreciated by
l'aser tube 44, air fliows into holes 88, which are

thiosd Iskitled it tthe aghﬂml lesertls cleadyi engegingr atoleast zgsaerally (speaking, in a

44, .and the air ro |nt e ho throu

P drergion o b Puse BRPTLAT TRBBIOHE overfion creates
askéd, QBISTiShdCufRE ehad, i %rﬁrétrei're@@hib@mrﬁdht At¢l dap@i€diand removed from
y- products fromthe mar ki ng chanber 90. Tﬁe mar Ki ng

deayrk sitoandriagaterbacseshingly. Fig. 12. The nunber and
[0097] | ocat :A(l)tﬂ?u%h tth??m{l:g Ivg u%?c 94 2d Siter Mchﬁﬁnr&%@ 52@13@{, ﬁ%ci/n illustrated

not rese I nventi on pro

Hél’eﬁvhissgd:fléﬂaﬂy efttulat in fshape/ ﬁshxlhﬁyl ob apprecihgedethe tpudsendidivéion is not
support the venturi action needed to extract the
By -lsRidssl c t AR NCFHBSHAT KTV HHABBIF . OrCARE B &avede employed

e
thtaptitizlspace 62 is created and a seal can be provided when placed against the part 4
to be marked. And in addition to symmetrical shapes, the inner and outer vacuum cups
can assume even irregular shapes as for example to accommodate irregularly shaped parts
4 to be marked. And the vacuum cups 54 and/or 52 may include one or more bellows or
other mechanisms to add more flexibility and/or resiliency if needed to form their seal
against the part 4, particularly if part 4 has an irregular surface.

[0098] It is particularly useful with the present invention that the surface of the part 4

being marked does not have to be a purely flat or planar surface. With sufficient design
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[0094] As may be reXGTYS2YPMFES at ed, this arrangenent
(Frovi des several inportant attributes of the present
HORMBBn. First, the vacuumfornmed in the FPCT/US2007/062496
interstitial space 62 sealingly engages the inner
vacuum cup 54 and the outer vacuumcup 52 to the part
4 15 PCT/ US2007/ 062496 WD 2008/103171
anQT felijcﬁ%QW / tﬁé%ﬂ&@ ﬂ’gﬁ &/&Qﬁn \é@ é@rﬁS %@%g%mgﬁlmtmé Q@ahn head
g ey g
4, R sid
ash@nblyd@ugrmdr@abm vw;l enegtﬂaresusﬁac:ttsu mdefslp aewidsd th@ dm:@té vacuum

t h ti f t 4 bei in, .. .
S3y&: Brefonas e ERs e Dush R romm B Apielariey i all dree
dlﬁfemlbmwﬁh FBRERA to TR (Sart 4,36 UMBE 83t RBmIPRAS Wiz§tha?Bdaised surfaces,

fornms one of the key features of the present invention

qosrugRigd wulpees, sustacp depressions and the berprowgded theaqutesflanges 56 and
r

§j§) %? g?ﬁgﬁ?@ﬁgc?o%rghmt% :Slgczl ta,Eicoi{ncef% ag{i forg'\elﬂg deT(Lreg Sefl(%bgl]e vacuum

tAibd formeiddi tion to form ng the vacuumfor the pur poses

set forth above, an additional benefit of t desi
[0099] of ¢ nEhepPrSaBhANYEROEMMBKS TediablyAnd; well forcmamy gy mos? operations.

00KERE E X herfeCarf g @d it le'vél &Ogééhﬂg'sfshfé LRA&ELndVBF KRR 1hn addition to

system and device 1 of the présent 'Invention and t
waviding anvaupnm amdhsewnenabhzgmmnto wigune qragt ancgrttgr and proper

durjng the | aser narki ro whi.ch hel

SR, P S ey S R PR e o, R Oy bSncurrently with,
befére ok aftérarmalodt df\e VRULANS thed¥Rulhichhmbéed al | owi ng

the laser to nake the desired mark in the desired

[00100] ocatIinoan1 @llt@azrtlvy embodimentyillusirates wakigy 13{ 9@9@14 m ilgriger includes
oliI I’t oe nclqu vgc%rutm fl é § R’Iile ers“m E 1ca h w the interior of
l} 8e Y OCNaF Ki I'ng cha n% ch er

1a§er am:tel M&ﬂlﬁﬂlgh momzkattdme epdnahd tIﬁ:SothayenldE{nétmhbezﬁb ﬁtlﬁduded in the
by those skilled in the art, the laser is clearly, .
wiepem; #5embly 18asTheerenum| nes Seaterhiges ianvalve (for Hihigh is shown

r{ﬁgdlgﬂntﬁ T kpd B St %&néfMt %0 geﬁr?ercteddﬁn wailﬂlr?%sﬁne 98 which

I 'ng “oper &tion creat es ris an
;tlstnatn,cludas a yief @00 e:duﬂrrtmdtdmntormeptuahpnmr}“egl ABd To the other of

HEOBTR 8 EARBBGRE BT EHon HERAM s PR oA ik extracton

WREH HhEN B RAnBAYE (PLeAVE hbUSHIALRMN LR8ERAdEaRS in Fig. 13. As may
general l'y circular in shape, as may be appreci at ecF

hdw@nwowghtthc muatber emd pssitioing ©6 viacumin diokes SQuair eplet lines 98 and
t [ | h b : .

DR Dree B i RRSitE vebirar by T6BGe F ecesapipvention.

4 rhdie ofRkKmag bele d t@StainrtRY foIRViAd Adals.

interstitial space 62 is created and a Seal can be

[00101]pr ovildeeperation, prhesedt aSgéﬁwri/rcmreéatq have @oVﬂ§éumamk€ﬁ= marking
c@% (te)?r 35 ggrh%agnwlg % Sv%xqpe Ehrél 1(1:1%gr1tsy 3Ppa part 4 ﬂlethle Matki ng qlamber, the
valves 100 and 104 are closed, and a vacuum is pulled through vacuum line 92 with valve
96 open which is sensed by vacuum assembly 18, which in turn is communicated to
control mechanism 14 for among other possible purposes, to confirm part integrity for
example. After the vacuum in the marking chamber 90 has been sufficiently established
for the intended purpose(s), the vacuum valve 96 on the vacuum line 92 is closed, and the

valves 100 and 104 are opened to allow air to enter and leave the interior of laser tube 44,
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can assune even irr cReN/HP208HU3EY as for exanple to

accommodate irregularly shaped parts 4 to be narked.
WoaHBHpHET acuum cups 54 and/or 52 may include BREUSE007/062496

nore bellows or other nechanisns to add nore

flexibility and/or resiliency if needed to formtheir

seal against the part 4, particularly if part 4 has

%ﬁ%{rﬁ%ﬁ‘%@\é@ﬁé ?‘%\;ﬁ’gn 1(91%2\%1% |t]i u%tlgl‘? deg(%:élg%’an {Iﬁs‘s%f:l%n line 102 .
ppdfrhteﬁ to heimoge nfatresd detorss amb totliea Viey- prodbets sgeperraeidy diitieg the laser

| anar surface. Wth sufficient design 16
PN 99%062496 WO 2008/ 103171 PCT/ US2007/ 062496

[00102§nd I Bl t%r}ﬁé(asuﬁeh@le %Elﬁfm fi Wﬁﬁﬁéﬁ@hl’)d’ﬂﬂ)e@ d,@eﬁld%r A8 long are
8 wll allowthe sealing head assenbly 12 to seal

agraabiestthatenay be sedagtedary tl;cu ppm@s Of thedasdr marlong siesten hed device 1 of

v o e SR Rt Pyt WF e BoPhiS G foe, mprkine chamber

do,"BAS! AN $heMvh&un® GRaMbED 62Ner Path, #hd ASbOREMetRE to measure it
exanple it may have rai sed surfaces, corrugat ed

signiitaneaislys and oot @Iierpﬂ'@smu(s}mthamﬁl what sequaace paahvip g ble measure in

the auter f des nedt .

B aibEL L ERARTG DRy AR beerioreiyf RN FhaceBriageg i te eoats of
fHerpatdiRilar agdiking prétebefor @paritular @.99] The present

i nvention works reliably and we for many i f not nost

[00103bper aRefang newvieFags, 1whepeghals, ébf'déds shavel ygfangthey pmpgdiment of
Ul% V%I%Qéﬁlt rlﬁ\gjenﬁﬁg./ orFlg.eﬂ rﬁq {be@g\dé ViedNof 9 raﬁrfw 'ulr.@oﬁg)ratmg this

cuum'in the vactum c to ensure part
a]metregr»ietqmtwaldnmtoﬁeg 15riegipetspadtivenieva sinaitar wonthaapf Blgs @0, showing

provjided in the markjng chanber caoncurre
ff‘éwy@lao &egpwr olflana&%’K bi (9P Plavi W i £RD ?%g%oa@&&mted in Fig.

@ba grn {5%04;%9; sécﬂoﬁan bW ea[cn% th¥ 8in@AALIBNRL 16. Fig. 18 is a front
[lustrated in 13, tube 44 no | onger includes

hl@ms)naneM ofdtbe §eahmgl heae 12 axf uhumemmélr@&mt whithehpriesenit gavention. In
' b
FRrolBufinbeR 1ar i rarS o et dicHienko srEBPIsh dPin e same reference

shawals fo colvehieedof Jhdbﬁmndmwu%@ﬁeﬁwbl y 18. The
vacuum line 92 includes a valve 96 which i s shown

[001041:oncedﬂ i |epnbiodinny, the daser gubsris ¢f markedly; diffpiegt dgsign. s As may be
Qge%tlgg: %163'115::} Hllb t44|ch e g or, alﬂ?i}l/m nt§ &a% Q&én%ﬁﬁﬁ% with laser

I'S shown conceptu

hfbe 1herasef tublel 106 gSa F4shaped deig.t e dndeanbidn 981@bt tmited to the
line 102 (an air out]| et Iln(%)é for fune extraction .
RisEieh angletofithe ¥ sando et taer dgsigny may e eowployed s veHppthe scope of

&E&%ﬁi £RkhtYor!. Prifd ﬂivaﬂé%e 5BthB¥esi glﬂels ﬂﬁﬂ?%?&g&t s%_gtii)ﬁ RSse, such as,

nurber and positioning o vacuum 19 nes 9 ir inlet
fdrn@&nﬁﬂie ahdse fppreachirg thensiké o€ stdPaginshdphedquum machines may be

ctive _valves is not Jimt t

Fl sig 9 EJ"H’ Y of laser tube 1%% S!ucgla ﬂor;g is i(flutstrr]aete En SgntIG in phantom. In
order to ensure adequate air flow into the laser tube 106 to allow the suction hose 108 to
draw correctly, one or more air inlet holes 110 may be provided in laser tube 106.

[00105] In this embodiment, the vacuum adapter block 46 has been replaced with vacuum
adapter block 112 which has four through-holes therethrough to which are connected four

individual vacuum lines (not shown) to provide four holes 60 into the vacuum chamber

62 as shown in Fig. 18. Again, the present invention is not limited to four such holes 60
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and nore or |ess maPBERIPO6Y to obtain the

foll owi ng goals. [00101] In operation, where it is
WQEBHBATY equi red to have a vacuumin the mar BGT§US2007/062496

chanber, as for exanple to verify the integrity of

part 4 in the marki ng chanber, the valves 100 and 104

are cl osed, and a vacuumis pulled through vacuum|line

as 26 n%l.Fe)Ya%l i{ﬁflﬁ{%ﬁh £ O IAMIF sk $ha! %‘ftg)l@éd\é@wmﬁ the scope of the

In turnis co ted to contro
msﬂnannmtmn f dn arppefgrred hfemquuasntbbfe theu rppfcssas inveotion, the four

P b s AR P S provie

sy Akl heRdair berluidomufRdE6h RLhP®BE 8h&Yior bh@ud(@ﬁtﬂdﬁé 108, as a
val ve 96 on the vacuumline 92 is closed, and the

spaNGriENt10aY 4 thredl therme begkeiveacubmagssermblyi 18. 1 Sirapardy; electrical or

B M 55 Dl Bl BBl s 55 28 B Bt domygh th inerior

émdihctidh BodeeR)8! dsi wig)l. vV Aol Ehovacin Big. af (imgny\llgtlhdtﬂle, vacuum adapter
suction provided bg fume suycti 0&9| i ne 102 ates to

HéntRrer sifRSWIGBH B svasHem SERRIPT b‘?‘b‘c‘ﬂ?&dép‘ijé -at ed
[00106]dur I NG Wﬁx Atﬁé‘%‘mbotaﬁ{l&t HisPis §l§bveL gl%'agfﬂ e YBE&N (b Araw a vacuum

measure the vacuumin the nar 90 and for
inake markgn@clmmbeapf b leedodinznt dmg/losmi 19&11§ctléd8by t he

oper f the |aser rkj.ng s em and eV| . of.

001071 Pe’ hikeffie, Eglsreys, RIATMENOY ALPTRER kR 18 Wi s a top plan
Vi Wb Yhdt B FIE lmdﬂ\i}ﬁzr&ﬁ‘ anh&ium Afhy Bérﬂri{wh ith Inlaﬁ(mg chamber
vacuum chanber 6 both, and if both, whether to

EPﬁaaIszuhre emtbodigneny) lwn tebhedl0p is amtpniger provided mlhtaam@mmﬁs 110, but

n, wha uence each i $,t.0. be meas .

P e SRbog BREPARAER Ry P3P B R VP oo e gy having
deIlvea% aiidlain GRletiad198 hevig@ahke a0 dnbduimarsuttio Rie 102 having valve
mar ki ng process for a particul ar part. 001031
W4 showisshamaneadlyrn fae. 19: (Howygh in ghis embpdimest, 4w gigsr to maintain

%’ﬁatcu%qh t&ﬁg eﬁ%@%eﬁ?&t th® Envfehp&h %1?%%&&1%\4?@5 l'a&? tuﬂé 196 must be

IS a perspective view o I ncor porati ng

fittddswitlah velvaap4, wehietrisotlowa Bthentatigallylénd ia phagremsip é-‘ag il9e
renoval . of

[00108]; quwclgl,g;?e!r%gpnt gy}tbet;g EB?&{ ggﬁ?ngﬁqlﬁ{egnt%é% gf vacqum in the marking
GHRRe: Q@Wf thib |erbtoHﬁlt1¢=§1@ ésnfoF 'egampﬂtglo Jéhgy t}{]e7mle§n@y 6f Eﬁ% 4 in the

sectional view along the line A-A
markangf chantber efeeyvtht ivahab 100.el104odndt 1‘234 &eacllosng Maadva@uof is pulled

S SRS T a0t RS, RS0 P o B4} e

Wkdoibli N8 (B&Bowef FhRAGACIUN IBeated ﬂacﬁ@tﬂ\ﬁ@wnﬂ:‘]§¢8 Of/hich in turn
under st andi ng and reference. [0010 In this

isgbodiumated to gentrelgeechanipe I4dor arnﬁ@g Ri&gr posgible pyrpeses, to confirm

pda?'tsingegnt}'e‘sfor examgle. After the vacuum in the marking chamber 90 has been

sufficiently established for the intended purpose(s) in this embodiment, the valve 96 on
the vacuum line 92 is closed, and the valves 100, 104 and 124 are opened to allow air to
enter the interior of the laser tube 106 through air inlet line 98 and leave the interior of
laser tube 106 through flume suction line 102 , and the resulting venturi action along with

the suction provided by flume suction line 102 and/or suction provided by suction hose
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best seen in Fig. 1RCNEXEP7/46g496 44 of the prior
enbodi nents has been replaced with |aser tube 106.
WQ 08i1031gbe 106 has a Y-shaped design. The i nvBAT/US07/862496
not limted to the precise angle of the Y, and T's or
ot her designs nay be enployed as within the scope of
the present invention. The advantage of this design is
I Ct | : : v .
9 bpdtals SO, BT il protBs BEAMRIE during the laser
madiingpocesy be affixed to the Y of |aser tube 106.

Such hose js illustrated .in Fig ..16 i.n phantom In.
(00109 o Iy il reers aieRls Fbasiment okine iventisety Mgrated fcie. 20, the
#0616 P InB Suditit 1&:@1}@0&% Bl spePsedivaW i Qggﬁﬁﬁﬁw and there is

one or nore air inlet holes 110 may be provided
haserresponding06perfi) fO5ft im lashi sutenBo@liinethis, embedivgotium In this

adapt.er bl ock 46 has been,re ced with vacuym
SHBR G S0 DR AR ae TR 3F T Ptire R U taser cube 106 and
EdHRIsPENUIRH G in ntarliRk CRab& SPRRES el 4f iQUtgistertdi Mathd@inner vacuum
vacuum lines (not shown) to provide four holes 60 into

euieS 4 dbaunveh fbard 13bagslessdwnd ithe Flye 96 & opRgaallowinggacuum to

ETRULTET MENT AN R TNy
fove byt NRUTmEaahblp! 18; @Eilve 86ds BREE&], Qhd ltks Salfey 18E and 124 are

enpl oyed as within the scope of the present
PRApEht Whereupan snchipathose 488 can semph{uress. dalrisprd afher by-products
| | i .l pdi.vi.dual vacuum lines (not
gﬁ&ﬁ?h%th%g%ti&éfakdré%[alt%lﬁg%ijgh suction hose 108,

[00110]pr ovi dedin, hheyithathe siafilar embbdingant fdiscusked aitoud)i foatthoembodiments
with the interior of suction hose 108, as a

dsvurd ehbisidy ad 2t when (harrBue ke eyt the sagkpg yhamber 50

&R forhBW 18hE Yre Elrblet ERImA be QIREI by MEDPRSEAITUrAhE thser marking
with proxinity swtches 28 °could be t'hreaded through
system ancedévice 1 of theypoeseoninmegnl ('8ndasvhedier to miegyre digowpuum only

in Fig. .17 | d 114, daoter . 116,
D PAgPE hut Dn ST 60 iR TR CAYGhoth g ot whether
dapisare it 4AnullafBdAB] a8 ifhdtRiRkIRREcRIP Efih TB Rt sequence each is to

di scussed above, it" may be useful to draw a vacuum in
bch mepsurk i grec yaaiables tefbet setectedvdtheeaperatersef| e ssgstem in accordance

' 18. . her i ve
6 Aol BRI PR e GBI
[00111]pl an It\$ eMo Shrénttadirhénttdfahe piesdrit gnvehbion it onb @ @idie additional air

vacuum may be drawn in marki ngf chanber 90. In this
sl Jinesanty beawsed wighany ¥ the TREEPBRgEPPHBENgeas WPy prample, to

Nl I : - e [
Bk Sl pahkis B B Shcd BT EERESL 50 0 o
thavanygstubbaly det®B inddlodied amd eimolvedhe 98 havi ng val ve

001121300, SR S0 36 0 e e hion.
Adt 1BRHRE tb thd RV tRInthat the safety seal assembly 6 is perpendicular to the laser
and optical isolator 36. In fact, there are applications of the present invention, where it
would be preferential to have a more linear design of the safety seal assembly and the
laser and optical isolator 36, where the two are aligned along their longitudinal axis. Nor
is it limiting that the laser and optical isolator extends to the right as one looks at the laser

marking system and device of the present invention from the front.. It could just as easily
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a vacuum in this enB6A(URRMT0634%¢ he i nvention, this
enbodi nent of | aser tube 106 nust be fitted with a
WO 0803174, which is shown schematical |y and iBETHVRALHIe2496
in Fig. 19. [00108] In operation, where it is
desired/required to have a vacuumin the marking
chanber 90 of this enbodinent, as for exanple to
i ff rd,t e
LRI, 4B B ST, DALy THERH MR e s
rebative o ¢ash piher éthot tiriongto the presentlinveati®? wi t h val ve 96

open, 1 C acuu extends.to Va uum ass

100113175 8T BT Che Sed dReMevE BB 5 HEanfion. and olher types
FSERED ay %%’uscE‘thC\bltl'llﬂ awgcape bﬁthegmuﬁ@énﬁant o control
nechanlsn114 or anong ot her possible purposes, to

[00114]conf i New isghe size of ¢l iy lifrdtings scathp | psesepf inventidne hargeruand smaller

in the mar 0 has been sufficiently

ol s e A R SR BRR0r pose( =) 1 n thi s
[001151enbodOaBAkuing Bespeak genedf1omow Ehaalvafibadiinkhtd of he présent invention,

cl osed, and the valves 100, 104 and 124 are opened to

the | GRen rleved itselft Wy thengacupmephagmbes randy vhergs presenipdn flagg marking
:{hlﬂfn%glg I?s @&rlixjaig tto tl'leg}gr ?ﬁ%t mnh@r@ I%VI(FS th@%@%i@{aé%gals described

aser hr ou umre suct I ne
mmanm&snbalng venturi action along with the suction
provi by flu ucti.on lin 02 and/or suction
10011615y o1 SERIEY- SHfo e HolBe JHERF BB BB ggcifpchamber, and

»Zﬁé}%ﬂe@&wéae %GZH(H %9%5&6&%%@1 L98oORaItRLaS thelint &MY Cand may be

funes, debris an ot her by-products géner at ed durlng
atngng asay shonmsldemgeqovmgslsed t[OOOq_G{DQI]le qﬂp]egte»[es af §1e| prf:sent invention.
re sinple vention as il rate
R BBt uy Thete 4 Tons o Kt 58 i B ARA G e ack
QR ferafitdre ball 6 RepreRereditd Roldnthe tvcuitd thr@lgh, thaRAtifeRiRing process
is no correspondlng opening for it in laser tube 106
torprevifle therdgsisecheeat during thpimarkiggripsereseittell addn preyent the escape of
r
ST P 58 P B PR TR RO R s o

sy begppiceiard, agaiths tompleity vA ehellftarks the feturet dfathy ahat@als being
100 and 124 are cl osed and the valve 96 _is open

akeshard Ohse (st will Jelepmne 4@ vt IRRS Hisn MR RFOFesH gnigp continue to
r C h r r

AL o} MR 0 o OO0, WAL LIS bty prteme

thoupht 436t alkdwsefor fO@r dmoughPdt off rts dpengidthe whserrupon

suct i hose 108 can renove ris and oth
10011715y AR e Ghead el I B LR PO REFRP B BBaBdhat posiive
préQdE0d10A9RE c%ﬁlbmahhn tigh Sh&llunflcoRADRALERING confirm proper part
di scussed above, for the enbodinents illustrated in
rEglg@atmn arrctilam om«a‘nnnmemwsm eithéreorv bethuoh the vaswum or marking

ham CI'Sg lgor example a vacuum could be drawn in the vacuum chamber, while a

positive pressure is applied in the marking chamber. Sensors measuring the vacuum in
the vacuum chamber and sensors measuring the positive pressure in the marking chamber
could be used then to confirm sealing and proper part registration for both chambers.
And the present invention is not limited to this example either. As may be appreciated
then, positive pressure might be applied in the “vacuum” chamber (which obviously

might best be renamed in such an application) and a positive pressure might be applied in
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and for how | ong ar ePGHPPHBT/R40hat may be sel ected by
the operator of the laser marking system and device
WRPIEBHE3Et esent i nvention. And, whether to rrea?@?@sfz?f’é/““%

vacuumonly in the marking chanber 90, only in the
vacuum chanber 62 or both, and if both, whether to
measure it sinultaneously, and if not sinultaneously

q F . I: o ’
AU L R i e
chnralnnromldh:rmeacumm drdven gothle snarkinglvbapdet. i 0y ather combination that

ki n roces or _a particul a ar. t 0111] It.Js.
P B Bomeraniom fo ftiinsr Bl v BRivepd Soieh aptighidion may be
ehplByEe8 agdithin @B 8topRiof the bt InvB@sonTy be used with
any of the foregoing enbodiments, as for exanple, to
[00118]or ovi dEheainknaity and types filargr zadiation &5e nebdignitingéo gegiavention, and

of t h gaq%fﬁi‘%ﬁo“g’g :gﬁ) S 89 | &% (F%%U%rgg i Biat zg?ggak dPAnY leeorg)r/] produced

o9, nButahd)tylnﬂﬁé@ $6, @ticap}‘poiivbﬁ‘ s@irbad slmhnésSIaQérst hl@erpdl@&@@ﬂ tand direct
i nvention, it is not imting to the invention that

flindes Jihersyn's sagdians sneren) groperysiilcies angifacypesh cowd mpake an acceptable
r

AT o0 00k ThabapL 8 B ALY g7 LUBIGA'E o s

bsenr stk rae diodd pﬂirﬁpd&hmd fasipismp ipnmped desisgnNdfY AGelasers may be

safety seal assenbly and the  |aser and optical
- P%loaf:%rfoesxarméf bateRt OPHALRG & SPRIYIMOHS AYAYR Pt Psgd mode may be

Jigky %rn?ian?ii: S.S\Patent No. I6,d75m25i fag at (h?(tus§18§ of Q%Fs generally,

optica ‘at or "extends fo the right as one
aﬁudhhes herwby ino@phkiategl bgretrein dtsdemtéretyc by afefdréreepr é"shenWavelength
i nv ion fromthe front coul ust as easi |
Rt o) N P SO 1B FRUC bR B09F dEpdggrrained by the
8XhB8d&0 of e L&hpoHMioBr e MiRate aRadB &R0 (HeC HMBEEr enhanced
The arrangenent of these itens relative to each other
Freraptabborhing efgracterishies (of epedific imarking mﬁtenpbmbs]ambcd In one
ersnbg he d f QE dol:fref*s}%nt 1rf’vte%{] gn }'1% %rwq%iser raéla%& ﬁgnedat%d by a diode

|nven

puinped ﬁb&ehmngos “vaelbiﬂgih mfaselntloéwﬂmhn@ Bn iktORS1LANf d¥ett 20 watts
Is the size of the unit Iimting to the present

i3y emplRd seeeserlanth diepreeent inyARUA. may be
[001191:onSt rkitnﬁﬁlcaft&f Tﬂ?{o%rel %S?y@ dgqulﬁ‘ﬁ I'Tl'g[rg’l :!tl:l'x%lmgqgtt{lﬂgl'éggnt invention.

speak generally how nment s
plosgeat, formaeenin applicatidis, thectyperof enaelt cart belbf pamictifag even profound
vacuum chanber and, where present, in the [

r.kin

fEhbe FOT $Xample. ip .amom%lget%oquﬁgorb PEcE the fﬂgrgﬁf P%F% to stamp a mark
8 vheegid 1gh@f thi! :][3]%[1 ?J}aéxa &eqﬁﬁn%g%% trRh o ke mark can be
nmet. [001 arly, t l'ength 6f time to hold t
uwduorindmatehhae d!&”tc anmtlumfaeanufamde the source of the parts bemg installed
into the transmission and the like, so that at any time during the life of the transmission,
its history can easily be known from the mark. This allows recall and correction to be
limited to those units directly affected, whereas in the past, automobile manufacturers
often had to include far too many units because such information was not available. For
obvious reasons, any attempt to place such information on the housing of a part like a

transmission case with a sticker or other paper product is problematic as such paper labels

have a very limited lifetime in such arduous manufacturing and use conditions. Burning
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where present, the RETUSAYEM4Aber as well, is not

limting to the invention, and may be as long or as
WOHB¥/1034d desired or required to neet the obj d&I/YRE0TH62496

the present invention. The vacuum may be held only

| ong enough to ensure proper part registration and the

lack of deformties, but it is preferred to hold the

ey %gghﬁmog.tﬁgtb fh@g;aﬁ%itﬂ g 15RF kb Bfhe HOTBSithatib® isoirpmt%ﬁzg item of

t he sired sea uring the marking process itself
the ppit eereotestsheh dstampensof Howaverf innedento apéais eschet bendfit, the laser

the. vacuumi s to, be held t hroughout, t he r ki .
IS YR ity b Joslp PR, SRS TRBE CBrish; pgoufecturing
@hdfides, BatKio b@1NSHsY € iférfidavitbaket 8dsembR/ Mt ediii@f, easy to
and other Tactors will determ ne how |long the markin

QPETAts $8SMOSTEP LD rmiangeothes limikations, allhef weish pwedfubsmet wial the laser

eneral_1hough,. shor dur at.i.on re I .
RFRT vl S ogRegr The MG RPEEC PATRARL oy aive sueh
ifforPatiég of v @by Be e tiseymh@iin 496didtidn WH aRYBEr ddVice such as a bar
vacuumitself is not limting to the present

GOHG B3RP, dafabasapfisergldjumbges, Pinvides Sped datailed iformapion.
conbi i i . LEm - .
[00120] or opgg@g%a?{bevﬂlpgtbdm% ﬂiﬂgh%lﬁtgcdlﬁggpxgge £ HVehfidR is not limited to

gistratio ormties etc
suph en ditemotive fpptlivatidn, whéchyragusetacerd amdy &4 angexaoipdaribet is.of value in
For .exanple,. a vacuum coul d he.drawn in the yacuum, .
BRABUR, NHROR hers beying, wel aloTyton germarady] absre!jgto one or

&k khAsces BRABSHK or SERSIMpdMRASH réifrell BEddspegum in  the
vacuum chanber and sensors neasuring the positive

[00121] pr essNprisi the mivek Marited rtg nediksbleenly esefubindsere as algsaribed above. It is

RIS Sont TR QTR RRYL i ket s half plffipooracive

dritkthe @X B iit@re SIAIEEEMbASed W thidEthe BEFPR Of Alieptesdnh @ivention are marks
positive pressure mght be _apﬁl_i ed in the "vacuuni
%Mﬁlhﬁ@rbothmﬂlﬁﬁﬂ@b&ﬂdcﬁgﬁpwwwnq ¢ir payre 3e/qr dpnahen. i n

oo12135", 80 AR 00008 T8 SRESTIH B,

tRECTHdon 0Ty AB34AcGudd e medhishism, ebeiober .syStomvier s@imine &he mark so
positive essure m ght be applied in the. "vacuunt

r
LGRS EYO Wi PETaFe el thénPars Qi capim fhe Magyag grgurately made. Such
iﬁﬂ%ﬁ%ﬁ‘{ devi¥ Qh B Tu O HifHah e Tof Zi‘ﬁag Rtlubd iREQY1H8F cBmbination

smto ensure part integrity and proper
thagwihr attornatedayedianicehgbmpettiriasd, watneras (tiggalkeopkn)obther digital

the present invention, [.00118 he intensjty and.types .
5o BpGeA ek FRIOBerBtPerhOn PGS ARG Bt gRe ncluding
RhfbintBHs Meredfly of those now known or |ater discovered

in the art. Radiant energy produced by, but not
limted to, optical power sources such as |asers,

eneray. property (0PETca afdhBBLERS “Coul d make an

[00124] acCepf aRéenerator was used to generate a laser beam from a diode pumped fiber of
the wavelength of about 1064 nm having an intensity of about 20 watts. A part, in this
case an aluminum housing/case of an automotive transmission, was brought by a
conveying line in front of the laser marking system and device of the present invention.
The transmission case was stopped in front of the safety seal assembly for a total period

of about 25 seconds. The safety seal assembly was advanced via a pneumatically
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radi ant energy sour FET/ER80V043s such as C2 | asers

may be enployed, as may solid state |asers such as
““Uﬂ@&@m%ﬂhped and flash | anp punped | asers. NdP&RES2007/062496

| asers may be enployed for exanple. Lasers operating

in .continuous .wave or pul sed. nbde may. be wused. See

for exanple, U S. Patent No. 6,075,223 for a

%tﬁ/&%ﬁ%hg to Jisatﬁg trandal Bl?us&and Mﬁh . h.s? ali].%rﬁpéf with the part,
i i B i

I ncorpora rninits entirety ef erence.

Wil éd)mgfl Iﬂdvaﬁcérﬁdflhda)p))ecawﬁemattlpast opomekinivypiwisch aid théisealing

optlc power soO re term ned by the .
Biftcion i e Dot B GAruRsHpR LG B bs gpgked. Upon making

é@lttfc'i Wadh (RO gaﬁsjﬁﬁsé"éﬁ éHs@l th@ fraﬁé?llﬁ%ﬂG@Qase %E%E}Q:Y w@tlﬁstﬁé RinBBvacuum
characteristics of SpECl ic mark Ing mat eri al

appplorreed the rxmbmg@hmuq:mwmle tfe ttdnemprsmanase nogetém wrﬁh the inner and

however, | ase i,ation ted, by a diod

PROVEUDIEHE: P CRoHGPHT ShBYar™ TR aa g B vacuum
EHARRYRP td deaDthe 30k hagd WAt %an%@%s@ﬂ'@ﬂts@y edsuzH6K 88Fbtdnvuri, was
with the present invention. [00119] As indicated

elseined irt the fmryp extictoressemtdy nbipon renfirmagon of tsdopnasinarnf the
{/a%\égrrﬁgp?}}% aeudm \ﬁ%rélbgrf Vg{t}ér i :‘r‘%: alng g%@cgrl/ é%gﬁtr&%echg# §m provided

hssiefght haviey the%BOT desciiibedadhaiFibisties tnfdmgh ¢lid lefis wMEth rbamed a
the mark is used to stanp a mark into the casing

MRk Geapisting of aneal plpPemeniemad Al igbascode W%%magwwon case. ...
E}Q&ew%eg ﬂgbl{i)iaendﬁﬁg b& IJPHHS{{W?@EI% ﬁtpl% qﬁ%th@%ﬁ g‘;cg%ber by

manut’act ur e, sourc e parts elng I nst
thetsactidmeantfo WemuiSicdon ddxdribdicabovk ehrosgh the dmaex@avyor assembly
time during the life ff t he transn1ss g i.ts history

AW s SHPPSasrTianeRiAingr o it PaecaraR [RUONTRf; tBe Mapkgg Prosess fie vacuum
@Qéjd&&{rﬁlﬁﬁéd Ay e sﬁ@ty Aehlrﬂsgeﬁl%ly Qnd 'ﬂ'ﬁ%ﬁlﬂ%‘ thaxked WRFd deYarated,

affected, whereas in“the past, autonobile
arahihé safeiyrsenlsassanhbly rwala aefraceed; ﬂ&?lemkff@rquom thﬁﬂynsmsslgn case
because such i nformation

By Pone e it APt wif P BB un  FeouhPlssi garamerers.

[00125]0Nn t h&s hQlyPen@pkiated) Bletprédeli€inRentiondrsvitiesd RRerGA&Ring device,
with a sticker or other gaper product is problematic

astesuany pahed. Whisk can rebighly fancponyin hpssh epwrenmests s gngure

SRR HEE! S Sl 1B Fo PR B U REAGR: om i

&difdyet oF 6theBYis® Borriited AtZorPdlidn siich Pad ol emris A6t ;irbﬁd.rly positioned
the information is an integral itemof. the par

fo8 FAVIEEE S 819t FOIREAtiNE |S§§ﬁ§carghﬁm and wh&hdg?vetn&s %F%ﬁaﬁe of light
?H&%@c&ﬁﬁ%& 'ntiarkfng @Péc%S @]% %IF éé(rﬁjeﬁghﬂy ﬁ{angﬁctured and is not

ast, accurate I'n hars
umwiefdyad operag oraepud. It tsrpamcemyy ddyantag¢aasthat et&sgremmt invention

PRt SR L B RS O AR BB s e
vaamgg Bt ﬁ’a@%rés%tl YvéRionWhdt WHila&hd &S&fonment in which the laser marking
system and device may be operating, e.g. an automotive assembly line or other
manufacturing facility, may be harsh, the marking chamber itself provides a reliably
clean environment for marking the part via the marking chamber.

[00126] Although the invention has been described in detail in the foregoing for the purpose

of illustration, it is to be understood that such detail is solely for that purpose and that
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mar ki ng system and &&FBEOWBOHAe present invention.
The mark itself may give such information

WO0/HI 7% he mark, in association with anot her”H”é‘ﬁ%‘éywu%
such as a bar code reader or database of seria
nunbers, provides such detailed information. [00120]
As may be appreciated, the applicability of the
PI386H cah rb\é%ﬁ‘&chHer&ﬁ Hr}pth v\%?l Hife8dn 1R ar?‘%?thoﬂrﬁef)aning from the spirit
autonotive applicatio was selected only as an
axanpief theuinvensionExaeat asgt may b@hlyuted by thaclagig. uat i on
where having such information permanently |asered into
one or nore surfaces of a part or other conponent is
required or desired. [00121] Nor is the mark limted
to marks of only useful nature as described above. It
is fully within the scope of the present invention to
i nclude marks that are purely decorative or esthetic
in nature. Also enbraced within the scope of the
present invention are marks which are both
utilitarian and decorative in their nature and/or
function. [00122] Not shown, but fully anticipated
within the scope of the present invention, is that
the system may al so include a nechanism device or
systemto examne the mark so |asered into the
surface of the part to confirmthe mark was accurately
made. Such inspection devices can include the human
eye or may include instead or in conbination
therewi th, automated, nechanical, conputerized,
canmeras (digital or film, other digital and/or
opti cal devices and/or other inspection devices as are
known in the art, including conbinations thereof.
[00123] EXAMPLE 1 [00124] A | aser generator was used
to generate a | aser beam from a di ode punped fi ber of
t he wavel ength of about 1064 nm having an intensity of
about 20 watts. A part, in this case an al um num
housi ng/ case of an autonotive transm ssion, was
brought by a conveying Iine in front of the |aser
mar ki ng system and devi ce of the present invention.
The transm ssion case was stopped in front of the
safety seal assenbly for a total period of about 25
seconds. The safety seal assenbly was advanced via a
pneumatical ly 23 PCT/ US2007/ 062496 WD 2008/103171
PCTI US2007/ 062496 activated slide towards the
transm ssi on case and made. physical .contact with.the
part, wth forward advancenent stopped when at | east
one proximty switch and the sealing head nmade
contact with the surface of the transm ssion case to
be marked. Upon nmaking
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contact with the trdfdMyL8Yd8248se, the transni ssi on
case together wWith the inner vacuum cup forned t
WO ORI " hanber, whil e the transnission case F%B@FH@WWQ“”
with the inner and out er vacuum cups forned the
vacuum chanber. A vacuum was drawn in the vacuum
chanber to seal the sealing head to the transm ssion
case. A suction and/or venturi, was obtained in-the
fume extractor assenbly. Upon confirmation of the
formation of the vacuumin the vacuum chanber with a
) ¥ﬁ ﬁglsensor, a control mechani smprovided [aser
havi ng the above descri bed characteristics
t hrough the | ens which burned a mark consisting of an
al pha-nuneric mark and a bar code into the.
We claigy ansmi ssi on case. Gasses, fumes, debris and ot her
by- products were pulled from the narking chanber by

e suct.i.on and/ r ve action.descri bed above
1. %H?SSHHW]?%SXSLF?% g@[gd?\rpaggg%rﬁgﬁl &and were di sposed
Pfas@ccordi ngly. Upon conpl eti on of the mar ki ng
process, the vacuum was discontinued and the safety

z@arkiag slmmey thyawght Which &g ight ofreait dasenpasecsseiagiatablgast a portion

of at least (gjnetslgf%ac affeat atrtrs té)ﬁ)se rﬁqag%?%%r}ég oge S1dgto{C é‘a%ed lf]lg %ham ekr

viissalglg Head Mﬁ‘dhl iaotuded ilvafchﬁmlmﬁiﬁb&aﬁﬁﬂoﬂﬁdlﬂk |sa1d markmg chamber,
requi red/ desired paraneters. [00125] As nay

said vacypprhamieraflapted do feraseracuumasat Wish ther o taé>§ reark%ds\zsrth said laser,

wherem'f@'ié&' &lﬁ%h %F ‘at }eﬁgltsotr]g pale: AL d%‘%ﬂf!‘g% toVY &Hk‘é@?orﬁl%'o'tn@kgi of said
nc ars environnents a ensure accurate

vmmumnhnmbag of the part or other item which can tell when

such part or other itemis danmaged or ot herw se

T VAP SSACRHAN 87 ViR &RPLSIEA PR dVaquiEnyithingaid vacuum chamber
when said QREIE ¥f PAS bhrt ﬁﬁlﬁﬁl)rmfa@ §a15§fd€ 0P Ghi§ Yad il cIFRHeS %e'réﬁg sealing said

steps can be taken, and which prevents the escape
wmumnkmgmbmwbmmdumhe conf i ned mar ki ng space and whi ch can

conveni ent | y. manuf act.yred an

ST ABh S PliokiafoH ViR Fa R Sheee B oS, e o witin
said vaduliatchhi®ePr esent invention prOV|des such a | aser

mar ki ng system and device in a mnimal footprint area.

3 goritepl Aleshanasin, saulcontrab@eeifanisneagiivateg said MacuHe gameratign device
and cong@é_{ gn:%ﬁ c{]dl\eé\\lzgloorfn%guux% Omvi'ﬁp%uctl}{otnl? ?alh Q?.gcel{ung%é’ng&?agld t{ler\e;lépon
activatigSsifdiaket tb nidek odid @tuher manuf act uri ng f acility, may be

harsh, the marking chanber itself provides a reliably

clean environment for marking the part via t he mar ki ng

2. b

R RS M D BHEARD B0 comors

exhaust@fseirlbl yisdapeddi tomemote gased, Gurhes amld:ehcsrtdebﬂs fdmlbd durihg the laser
detail is solely for that purpose and that 24

markingRF¢es§2007/ 062496 WD 2008/ 103171 PCT/ US2007/ 062496

3. The laser marking system of claim 2 wherein said exhaust assembly operates via venturi

action.
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vari ati ons can be nBSEUSA @Iy those skilled in the
art without departing fromthe spirit and scope of
WQ 18814 Bnt i on except as it may be linited by US2007/062496
claims. 25 PCTI US2007/ 062496 WD 2008/ 103171
PCT/ US2007/ 062496 (J) CLAIMS W claim 1. A laser
mar ki ng systemfor marking a part, conprising: a
4. TRSSLer n@arﬁﬂ%@&ﬂ&n%? e’ Wi aH ol YRLEH chigbdr i@l as an -
said | aser passes wherein at least a portion of at
interstitiabgmmite betwesniatflezse ond inaepeactumgup endrankederf vicnemenp and wherein
id side of said gar Ki nﬁ chanber: a seatl | Q@ head i ch d
said vachpm RS ACRPYLE FRRT ARLASS LAY SUETHG Yah PeRapibengaid vacuum
cups beiaB3AFMBIo of SRR UAEMUNKERABREbnAARPESHS 4 Part QY BB Barkad, LU
seal with the part to be marked with said |aser, _
whereinygaed girfacapf said part angepid inderstétfal apack dermn saithwacyypr ¢hamber wherein
: th t d f I f e I '
sac vaclf B pber A 38 T E VA 4T AR afisa 3kl ST gpece.
a vacuum wi t hi n sai d vacuum chanber when said surface

of said part has forned said side of said vacuu
> ThedatsemarHag ayers eariaHy 4 Sdieiein A RIFRIdHARBYR Cigs hay gt least one

apertureF{f'%‘éﬁﬁg;glr(ﬁf’hg‘l‘:‘?8}J iﬁg RROYoh P i ?ats&‘*héﬁ‘ewo@', dyiMAhE YR rtures of each
chanber to asure the vacuumw t hin ald vacuum
of said vahaurh enps eingpganeailly mbighaihwghrpns anathar o perodit tine phssageseh said laser
licht th acf}#v ting said vacuum generation device and
1ght therdPPEN ng a desired | evel of vacuumvia input from

sai d vacuum sensor and thereupon activating said

| aser to mark said part. 2. The |l aser marking system
6. e laseaimarkinghystem of elain S vehekdin ghecdoatrblemedhanisieincludes a device for

. C rises _an .exhaust senbly adapted to renove
dHCCtln%%EE%S,er&’urﬁg?tgfﬁge%'ie eP4debris fornmed duri ng the | aser

mar ki ng process. 3. The laser marking systemof claim

2 wherein said exhaust assenbly operates via venturi )
7. Bhetlpssh maggnpeystensobelrin S ovisesin viir soussgl messhanism includes a device

for relealglgy R mer 38 part has been marked.

8. The laser marking system of claim 7 further including a device for activating the exhaust
assembly.
9. The laser marking system of claim 1 wherein said vacuum forms only when the part is

not damaged and is properly registered.

10.  The laser marking system of claim 1 further comprising a safety seal assembly for

advancing and retracting the sealing head.

11.  The laser marking system of claim 10 wherein the control mechanism also controls the

movement of the safety seal assembly.

27



4. The | aser mar ki nd@Y&R284/624%| ai m 3 wherein the
vacuum chanber is formed as an interstitial space
W008/@@3 7t | east one i nner vacuum cup and oneP@l83007/062496
vacuum cup and wherein said vacuum cups are spaced
apart and are generally concentric with one another,
sai d vacuum cups being capable of formng a seal with
12 The iSSR0 GHerATREn Culden o AL oo RAfther comprises &
vacuumi geheagbn tevdte sfaped td pravidead chevamuwithic haidimearkivgehamber when said

sai d, vacuum chapber can_hqld a vacuu en a vacuum.is .
surface by AT hes 1AM 1418 S8 Of FA1c MajAE gha e et g FAid Farking
chambel B i igarByst em of claim 4 wherein each of said vacuum

cups have at | east one aperture therethrough for

passiumgsen e assoghitedowitls sdid maslsieg chimebarttd mpagyire thei wahuyrhavithin

id aBer ur%§_ofdeach of said vacuum cups bei ng generally
Said vacy BHOW> A% one another to permit the passage of said

4 88iftfol mlecBitisrth NAIEdIMErBYBRchafism ARiviaBSE SaidRhdtuADp ek fti®idevice

of claim$5 wherein the control mechanismincludes a
and configminge desired Wiveleftviapiepm Nia inpdrom saifdmmesking chayakgrvaguum sensor

o e PR TIR BL T Shyr12 7

rel easi ng the vacuum after the part has been narked.

8. The Il aser marking systemof claim7 further )
13. Thelasprimykingdestpoeofichimaow hersin wigene said wenumeeal is formed, said laser
. S Ki .
marin SRR SR AR PIHALRR Bl LU e movemen
betweertaitpes mailingsypempad|syidrpagi shereepon difar cHisp nlaglsiag is obtained.
mar ki ng systemof claim1l further conprising a safety
seal assenbly for advancing and retracting the
14, 898k PRANEAL stk for RElRSSarTBEKbAEnSY St em Of clai m 10
wherel n the control nechani smalso controls the
rbyeamesgmldy, t he safety seal assenbly. 27
PCT/ US2007/ 062496 WO 2008/ 103171 PCTI US2007/ 062496
q Yacudmeasserly. 38k i ng system of claim 1. wherein said
AREel RdreadRiiem dpehinlger conprises a vacuum generation
devi ce adapted to provide a vacuumw thin said marking
whemivethe apemng kicentigured i seabngly gngagsahe paaprieigerpstvation of the
lmwrm§§%€¥3ide of said marking chaﬁber t hereby sealing said
nmarki'ng chanber to said part; a vacuum sensor
associated with said marki ng chanber to neasure the
vacuum wi thin said vacuum chanber; and

15. A method of marking a part using a laser marking system, comprising the steps of: -
providing a part;
sealingly engaging the part with an enclosure;

drawing a vacuum between the part and the enclosure; and

activating a laser to mark the part.
16. A laser marking system for marking a part, comprising:

a laser assembly configured to selectively mark a part;

a pressure regulating assembly;
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a control nmechani smPCIASAEHPPDI nechani sm acti vati ng
sai d vacuum generation device and confirmng a
WQR88/1B47Y evel of vacuumvia input from said %&Tlﬂi}sﬁ@‘m“z“%
chanmber vacuum sensor and thereupon activating said
| aser to mark said part. 13. The | aser marking system
of claim1l. wherein when said vacuum seal .is forned,
: r : _ . _ :
A PR v g TR B B YR AT LR TSR b BB o seectively
markenpant thrdugh Weeenchmun; hmser nmar ki ng system and sai d
art,. whereupon clear cri.sp marking i s obtained. 14,
e inar R HEO Ry R e cBr Y R TG R DGR Paigred t
Ralifs  enghps P AYs ardl t¥ FSHHUAT RN ith, saRIShr@ WheRGPEISHE Sressure
having an opening, wherein the opening is configured
regulgiéng assenblyangades a presspe diffprential in saig chambgribgrpreactivating
h | aser,.ass ly. . A nethod of marking a part
%gﬁﬁawga?ggéiaﬁggk%ﬁaégysten1 conprising the steps of:
providing a part; sealingly engaging the part with an
encl osure; drawi ng a vacuum between the part and the
encl osure; and activating a |laser to nmark the part.
16. A laser marking systemfor marking a part,
conprising: a laser assenbly configured to
selectively mark a part; a pressure regulating
assenbl y; 28 PCT/ US2007/ 062496 WD 2008/ 103171
PCT/ US2007/ 062496 an encl osure havi ng an openi ng,
wherein the | aser assenbly is configured to
selectively mark a part through the encl osure; and an
openi ng seal surrounding the opening, wherein the
opening seal is configured to sealingly engage the
part and to forma chanber wth said part, whereupon
the pressure regulating assenbly provides a pressure
differential in said chanber before activating the
| aser assenbly to mark the part 29
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