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[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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extensi ve guardi ng, part fixturing/handling and noving
doors to allow parts or other itens to be nmarked, to
index in and out of the laser area. In many
applications, to neet this standard required | arge
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the part or other itemto be marked in order to
properly mark the part or itemand to protect the
user/operator fromlaser radiation. Meeting this
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[0020] Thus there remains a need in the art for a laser marking device, system and
method, which can reliably function in harsh environments and ensure accurate marking
of the part or other item, which can tell when such part or other item is damaged or
otherwise corrupted and/or when such part or item is not properly positioned for marking
so that corrective steps can be taken, and which prevents the escape of light from the
confined marking space, and which can be conveniently manufactured and is not
unwieldy to operate or repair. There remains a particular need for a device providing

these advantages in a minimal footprint area.
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[0022] The inventors have net these needs with a novel
| aser marking device of the present invention. [0023]
In terns of function and capability, the novel device
of the present invention contains the marking |aser
light wwthin a confined marking chanber. In a
preferred enbodinent, it can neet or exceed a CDRH
Class 1 rating for |laser safety for production |aser
mar ki ng/ engraving. And it acconplishes this in a
m nimal footprint area, with |ower overall cost, |ess
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[0025] More particularly, in terms of design, the present invention utilizes a snorkel-like
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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process occurs. And inportantly, it utilizes at |east

a portion of at |east one surface of MECCPA/ POO1 A 1

Page 3 of 30 the part being narked as the one of the

sides of the enclosure (which enclosure includes at

| east one vacuum chanber and at | east one marking

chanber as described nore fully herein). In

operation, once the safety seal assenbly engages the
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asﬁﬁmgﬁsermaﬁ&ﬁ%éﬁﬁ&ﬁﬁﬁﬁ maNsh ?FBJ?& ado%\éks(tﬁp 8f other laser

the present invention can integrate
ev@:rsyrmmw@amsuuﬁgi Qrpde ot wansimjsspomoafabs lasaclighditimgupiuthe part to be
%mt gited to machining, welding, turning, tenpering
endlng processes, to nane but a few [0028] BRI EF

[002‘Z}ESCRI PThestl palts toHie i ERédn B, aﬁgnggth_gt‘ﬁ@?AWs’N%rged extruded or
[0029]. Fig. 1 is a persp ectlve vi ew of one enbodi ment

of 256¢Bbled s And the lasaignasking sisterm @and devireef e preisent prvestion can be
' nl\’l?e%tdtémm'té }nlé§tterv@é’ H%Jf@&uﬁ@%ﬁrﬁeasgﬂﬁré@gﬁfcggso,saﬁa&%hag byt not limited

rel ati onship from part t e nmar

i stoangrdin peoreldieg uming terhpegingand bemtink progessys tenama but a few.
device of Fig. 1 . illustrating the device seal ed

against a part to be marked. [0031] Fig. 3is a

[0028)eBR [EX DESERIPEIONOH THE!SESEER ABVENS OYSHEEDRKWINGS
evice of Fig. 1 but wthout the part.
[002 Fig. 1 is'a perspective view of one embodiment of the laser marking system and

device of the present invention illustrating the device in spaced apart relationship from a
part 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.
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[0032] Fig. 4 is a front elevational view of the |aser
mar ki ng 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
el evational view of the |laser marking system and
device of Fig. 3. MECCPA/PO01 A 1 Page 4 of 30 [0035]
Fig. 7 is a top plan view of the | aser marki ng system
and device of Fig. 3. [0036] Fig. 8 is a perspective
view of the laser marking systemand device of Fig. 3
[0035) | ust r]élgl his ateppleal viod of the lasevmarking sysem ambdevice of Fig. 3.
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nt ern f '
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ofmﬁmgmnlo illustrating the conponent parts of the
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(0038)7 ., GTFERD ¥ ARERPEe o er! G8ERLSETPE o5FIS dafligating removal of
haae cofer id1hosathe intera8RonBRReRtd by tHRrail h@embil.

illustrating the concentric relationship of the two

[003%Ynd t heFig-alduisimpetrspensive expladerhyikwrg tshaitassenddly ofiig. 10 illustrating
pr. . 13 is a perspective
ﬁ@iﬁ&?thﬁgﬁ%&Q@ c%QQ§#%ng rrent of the present

[0040]nvent iy RHat ﬂr@tslewmluaral viewt dfahe dineFard outdr, vabilim | 'cﬁ?ps of sealing
val ving are used

mﬂl $ g ﬂd i tional g I|ne and

g abihe Syl pvampl |1!<Flhatréwéﬁoncfeegmlappgsmp of the
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assenbly of the present invention
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vivelingf art heedrtaicteagss ey 1thhd:rh@k1n]g5chan{b@£)45] Fig. 17 -
004255 a cr ﬁ sectional, view along the Iine A-A of Fig.
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l nﬁk%hu@:ﬂﬂlu@ﬂx'itﬁ{ F@Qﬂ’a‘;&@a ®PSwupd. the . enbodi ment of
Fig. 14. 1g. 19 1s atop plan view of an
[00433) t er aﬂ*‘lg/éSehmmenem viel dfhiee pilesentbly nf/Eigt i oillustrating removal of

the cover.
[0044] Fig. 16 is a top plan view of the rail assembly 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.
[0049]

MECCPA/PO01A1 Page 5 of 30



that is simlar to that of Fig. 14, but illustrating
creating a vacuumin the marking chanber. [0048] Fig.
20 is atop plan viewsimlar to that of Fig. 19, but
illustrating an alternative enbodi nent where a vacuum
is drawn in the marking chanber but with the
elimnation of a funme suction [ine. [0049]
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physi cal characteristics, processing paraneters,

oo 3BT Dl FR N S THE RSB G .l e are to
[003% underfd a@d Réeiaeiall Snuiisékd, is@eh ia8 bk Inot 11iASteAN©CSinRYsions, physical

the term "about”. Accordingly, unless indicated to the
cor?tthéFS‘?PStt%epmﬁngi Raggmejs, @mnyes dfgngigdientst feaction conditions, and

f ol ' i £ Wola Al vary. dependi n . .
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hesebranges bepinamgbuith Aqhinkmin tvethet 6 UoSmcﬁ@b@@Eﬁdiﬂ%d\'ith a maximum
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reference characters i1den I ke parts
[ 0052¢ urdersiwod postEsng hertes orcomtoraed berefenctee intthar entirety. Unless

ter upper”., "lower" Ui "o "left", r'vertical”
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[0052back” EBdpElpbdey JF d¥Rsiptibie hahndep e terhBl"@pgert, O13WE", "right”, "left”,

invention as it is oriented in the drawi ng figures.

Howssal", j ‘thorigontgl" pgop”, "bottom”, “front”, “rear” or “back” and derivatives thereof
shall relate to the invention as it is oriented in the drawing figures. However, it is to be
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

mark a part or item or other material with a laser to provide such part with identifying or
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understood that the invention nmay assune vari ous

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 draw ngs, and

described in the follow ng specification, are sinply

exenpl ary enbodi nents of the invention. Hence,

speci fic di mensions and ot her physical characteristics

related to the enbodi nents disclosed herein are not
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[0057.]S€d aI Amgloﬁd'rdlﬁ Ry 1/ O\Ohérp@FeIn fli@ﬂ\(ﬂﬂﬁf a ?as&*&ﬁﬁl'k§§des%3 is moved along
not limted to, an assenb line. The present

rII}%r‘EPI‘Yﬁi’ehﬁytob%PQﬁé.%‘éﬂ trbfrﬁafr R gealesesmangingogystens and device 1 of the
WelIrI:sen?IIlq'eﬁtIﬂﬁ'l G Ay %;gela nqpﬁIt 'of I?n%:lfcltyc‘ chi? &%m%fc’yeg The safety

her e [ustra I ve pur
seal assembly 6 includes several components as described below, and the safety seal

assembly 6 is only one of the components under the cover 8 of the laser marking system
and device 1. The additional 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 assemny 6, and one of its components, namely sealing head

assembly 12 to gain a basic understanding of the present invention.
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[0057] As 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 | of the present invention, the part 4 is

stopped in front of a safety seal assenbly 6. The

safety seal assenbly 6 includes several conponents as

descri bed bel ow, and the safety seal assenbly 6 is

only one of the conponents under the cover 8 of the

| aser marking system and device 1. The additiona

[0058bnponedumingidew to Feg. Gowden heapat dés it ihbgdopen rémisteition for marking,

d [ bel o and, in .a preferred. enbodi nent, .a stand )

S sl B8, B AR S0 O M S seatiog hesd
as astembly el badught fntd F[{ysk&l EMtadBWithftBE phrt®, WHIFBEBALR least a portion
disgussion, focus wi | be on the safer seal assenbly

6, ©

Alleatteonstsurface ebsopasht Jormraprs side efilai yaguirahmirking chamber, as

as - i asgf tandi ng of the
oy caanred MembR, ARy TR A Qutests ognsigsure that may
Tubicngsidaed to bEi g single vinenbet kenpeaiséd 4f itsoi d’d)nt[kbﬁf:nt parts, namely a
roper. regi strati,on for rking, .the safety sea

hs E‘péfe}%i‘%/ SRR 48] UL CHamEEh S Ry Fegeamsidited toj pestwo separate
S eetidnit@rd) ®ad citlies SRdhReY ofl dorlstieRh O W ehanHe ROYR fhdthe same design of
contact with the part 4, whereupon at |least a portion
of thgtpreseaisinvesiions UnfFig &2, dhattpoetiqnaott the séferynseabamsemblyes, in particular
of > [ r S xplained jn re . .
Go, R B 2 IR b R BRBe el sbRARE Pt 4 is shown in
enphangum.e t hat may be considered to be a sing:e
-ghanber conprjsed of, t conmpgnent. parts, nanely a

00 S AR L B ey 6 s
CORBARRRE R the phe 4 Y& REPRLAL S0 ]hE ﬂﬂ@&&&] whidh Iggr' ti}o@l?)rof the part 4 and
manner of considering the chanbers results 1 n the ‘sanme
deF grfenrseakaseenply § apr mowediotdanse. the pwd-tayeonk; intdoatact with each other,

i o l. . articula

ol 100, BRSSP LBENeE R oBOERIR'Y sl BEE bbby ger means
bysutheaspizyr tledird-meshaienl i devicpd) apteamatitYSG)erAAsd HRYicBE hydraulically
agg{eci ted, while Fig, 2 illustrates the safety sea

as

SFALed, dgvicgs OraﬁQf’é}i’fE?tfﬁ‘sttaerF% Haist oy importantpipat the sealing head
| iam;érhb'l? 12O fthesdfay %E‘Jlﬁ@&rﬁ%%hs éR)rqutC’ﬁlm c ftz%c'i BSHARE Surface of the
4 and he safety Seal assenbly are nove 0 cause
t heart 4wyherg thcomerking issmbeat. WBY iwayadlexampleraf otheoaltéraatites as within

! itm: g%&)}r@(}o?%%%/ S%yﬂngﬁpv%égérgia?tgglg%ergcgtr}hg}sitr%ue%cinitﬁg 1gur%¥, the safety seal

gravi

el Bednilily N6 cdra theC 8htird €Mbére harldRE WyBe hC ahdl YAQRRN @t 8 any number of
devices, hydraulically operated devices or
coﬁ?ja?%queﬂfé of Hieméglyt be jagtaghed dpyjag armpwhiclmighthbet empleyed to advance

safl Eé]&té@ﬁgnpo%§§t§ TR d He é;atrt(?]n)e%a%?é BlX efl?nagl 4 %gs%pnlbe 12 to make
6 is brought ‘into contact the surface®o
physical contact with the part 4. Such an arm may be employed to allow for movement
in the X, y and/or z axis and combinations 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
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part 4 where the marking is to occur. By way of

exanpl e of other alternatives as wwthin the scope of

the present invention, although not illustrated in the
figures, the safety seal assenbly 6 or the entire

| aser marking system and device 1 or any nunber of
subconponents of it m ght be attached to an arm which

m ght be enpl oyed to advance the sel ected conmponents

toward the part 4 to cause the sealing head assenbly

12 to make physical contact wth the part 4. Such an

ar pil way posicamillasge chationgbysem hat devineenioludingritstsafetxseay assembly 6.

and/qr z axi s and conbj pati ons thereof as described in )
0Pt gt ool R T HOkDT® A8t RGY Fadisaprenen gpegmion o fong as i

dr BHIvVIdES thd MR e AAMARTBY 0 PR\ tRL Ype3 & FIRE mgérymﬁ'kfﬂgysystem and device
include one or nore proximty switches that sense

whénEgameplsainsiydedus [areasetdimitgd ® dresommdes camgnters andvsiniilar devices,
th t o _stop_ any further .advance of . safety .
segﬁld?glgs? gnb{)ry r%orgn%lr% 5% oabtl%telgglf %\Oﬁﬁoﬁl‘a’%né%o)c es]t§‘ the following
st épsussiontthe t¢io Camsrod imedhadidnty will ®e AREd fér ¥dnivBnidnce, but it is to be
| ase mar(gi ng. {006 ] I.n addition to the safety seal

asgfé‘{f’éﬁtw that, yeles SRIBPrYf dean frogy heernisint itdacipdss comppters, PLCs and
t NG SRPiced PHENEIMIn@loe hiebpdey 2 ﬁ%ﬁ@%@s&%%a 1the control

mechani sm 14 for controlling operatio
A mechagesng 14is Boomputernn whisbrig ruoningfsoftavaeer thawallomsghe operator of the

sy device 1.incl udi its fety seal assenbl .

o A TR SR bR L sop L o Bt Findg SRR e device 1,

pr s Riding doned1lin@Ithe Opdr@tich @fSthe safefy ¥l £88mbI§ and in turn the marking
ry control over the operation of the’l aser

necess
ma?%fi‘? hgeupdnadnoaribe aay o described Anfsinmorafyilndeloput are
[oo6rPt i njctiedot AnBhsy ¥ t@%s&?%‘ﬁﬁ&? vﬁ’%ﬂxeef' :tlggg%igﬁals from the control

evices, and/or one or re progranma
comeehanisay &4 arepieas vip, wirgiot wWirelesdly onbp @thedingans kaawn irhehe art to the
te "contraol mechanism . w il be used for convenience, .
oty S b gl AR RC0up8t omiets Y iedoosf RFGRE v and device
cl Bavut ffooMusir@iveofirpades, dabld 16 IsUlIRSI AR ERES, add-£%s the means by
and . simlar devices and conbinations thereof. In a

pr¥&Righ thecaniigbmeskanism {4 eontenly the|safetspssiahpisemblys ansl/cr the additional

c [ ' . i e I

o AmRbfcAtn@ e SRy it Cy fith 2R SR LRE pRetr i chiiEn.

[006&ont r ol At eyl tesseen rim iFkg. 1Yy tisy lb@rmmankihgdeygiearard device 1 of the present
i ncl udi n cont[%lﬁlin‘%the O%E{hi\ti n of the safety seal )
asS&HBIY) B Al HR° fuPRIiREs Mg Witipf, Peratep &p RYL fatpsuum in the
Orsehliy REUdlasdemBl§ 196FKich RBEraRE RS crathe vatlluny tHAELMWes sealing head
[0062] It is not limting to the present invention

wHssaiRbly ti R againgtrihe part 4 deingtearkedhviaglipingret hibirigsrot shoven i Fig. 2, but

KA R RS, L AR RO e prsn

c anpamientatsooihclubes beser mor kicOgm Sy sdoeMtcmdasdeyihe &acuum at or about
the sealing head assembly 12, to ensure that an adequate vacuum has been obtained. In a
preferred embodiment, the vacuum sensor(s) is/are located within the vacuum assembly
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.

[0064] 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
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1, but for illustrative purposes, cable 16 is

illustrated in Figs | and 2 as the neans by which the

control mechanism 14 controls the safety seal assenbly

6 and/or the additional conponents of the |aser

mar ki ng system and device 1 of the present invention.

[0063] As may be seen in Fig. 2, the |laser marking

system and device 1 of the present invention also

i ncl udes a vacuum assenbly 18 which operates to pull a
vacuumin the sealing head assenbly 12 which operates

t o meadgas dreught ‘i’lacfmhp? et safétlyi seels assembiyng, theawdfety seal assembly 6 is

as I i nst. t art 4 bei.n rked. via piping .
o7 SEOL B2 el 2% st oRH SRBECE R B vacum i
nmorleendediad byhid oxeuuithasdralsior snliikh Recufs iserandfeered @ kifeSsealing head
1 of thiy Egesent i nvention also includes one or nore.

e

va@tigmb GPesingthasealingdieadassombliuin @isedrwislha yacuunhagainst the part
seal 4 2 EXY=Tat ol RV 0 e
VLo PARE ARG et o OTRY SH B NALof] GRATHIE presence of an
t hedsguetguvacwwmswhich thénsdah@izes cteet sadetyist4liasseinttey Gao utidke the desired
assenbl 16. so illustrated in Figs. 1 and 2 is a
fi ag?oéggé’%l y 20 for renoving fluid, debris and

[0065] her makahapbe dppRFlatddyati bs SNQ/ K eMAGHMIO8S8Ily below, at least a
associated with the present invention. [0064] In

opBPHON & ahieaptgnepiriden Al B Rarchhpiagimakedformisgme bfahe sides of the
2, védﬁuﬁpalaﬁfﬂépdivgﬁgh% g%{ling B éy'l@vc?e%lhge%i(iqa%ore detail below,

that portion of eret |"aser f _

depiovating thebremali(CHAPODhe Aabudraghafbeat ?rléle ag &ﬁk@u%s‘éd in more detail
br ht \n front of the . safety seal asse y 6, the

oo PHPY" oAl ds i spreciied. it ackoriien SIS Snepigaceof the part 4
anglsarBdas dab ¥fleCFlthe PR ARArkiMgl dhabibBr. PAS ind- be&gﬁ?&%&ﬁ, if safety seal
is then c;égl | ed by the vacuum assenbly 18 whi vacuum

i sAPFERYTG vaable fon any reasan itaéprietdid reqiiisd vFyunt i the vacuum chamber
CaMR, BBriddafly SB&Y Loglq ahﬁa@guﬁ%‘? mxrlké%ncegm%&a I ctérgbéag dp detail below,

vacuum agal %st t part as exp i'n nor
bethawinfFieativacisumsengat (s )the aphirolmndeRarisreSBNGehie, @Na preferred
adequate vacuum which then authorizes the safety seal

Per BRPHERE AN PEGeEUNtHEAK SERALORES arected, for example by
[ ORSectifS forate BR1sR RPRIRCI bR AN tf‘}"_sbrmglilig g?e%gmhgﬁgore the safety

nore fulTy below, at |east a portion o st

suyepbasserablytHer parkingl bei ng marked forns one of the

i des f V. hanber,. with the seali head
[0062133enb??helga%a%négﬁygg%%?iﬁurﬁg? dofn,the |vagujm tp tE%r"B?H”d? (fyamber may

t hiecludereiun cergaisly des notf lirhited 6tk e Lb@&Hehe pakSP iddeformed, or is not
discussed i.n nore get ail below. Also, as may be o
apPrPERCAL RS ragon te, a sistsrafiths vasuugy chagibst, oghes a defect in it such as

SW &€ Br Othef fiGel Bl th4t the sealing portion of the sealing head assembly 12 is worn,
cracked or is otherwise unable to form the seal that will allow for the creation of the
vacuum in the vacuum chamber. Where 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 forrﬁ a vacuum in the marking chamber as
well.

[0067] 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
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also forms one side of the |aser marking chanber. As

may be appreciated, if safety seal assenbly 6 is

unabl e for any reason to formthe required vacuumin

t he vacuum chanber and, optionally, also forma

vacuum in the marki ng chanber as described in detai

below,  this information is transmtted to the contro

mechani sm 14 which, in a preferred enbodinent, aborts

the marking process until the situation is corrected,

for exanple by inspecting for the cause of the

f aiveeHun derdthe rdepivedbduragdmof timer e Formimgtthe pomfeovectunein the vacuum

saf S S | v 6 .for rking. J0066]. Th )
cBither? SR R GHRML 8 rBHA DR VA (ko enber as well as is

reasons for

vaexplaineth drbenil GBlgw, ind€ batfensurel the Pok@intthé@pSt BMat is being marked
limted ﬁo such reasons as the part 4 is deforned, or

i s thBEoPeRly rgitigred and g et daforgned: o otheryise innppéredf buttadso ensures that
VAR SRARDEE vall |t forS

or othég defecf? ngﬁﬁg?“?EéﬁﬁﬁgpﬁHg&gg¥§ﬁgﬂ%g
se#bddngeréiedble tesmeimbgistertd” isssynonymouscwak kiedcdaiceptsof proper positioning

o BB RO Bt i T

[0068her e aOdRs Witibutes Jf Re Preddi? ihPediBe iNALK Bifhe GhANRGGes the need for
as_expl ained below in connection with alternative

enBBEY ntoRt-BrIB consaming: guprds,i phields i and, thet liks @ndemduces the need for
I [,] f in th .
Vﬁ‘gp{(o?encgﬂ?g ﬁgo hg{ clggﬁn%grltfg F%%%?j S{Iﬁgﬁ%sxegfn%( mgglg E%séesrg re}’nd device 1 of

i t thepredennideerttioy. cl ear that one of the attributes of
e presen inyention js.that the part 4 will not be
1006 ot 8 Hsser i e e thn bt s Rssemilyyrpasor the laser
Wi HRrkife s pddrh aftd fde ik N9m@N ais8find10&e HATP L S'fdagig' i
hol di ng the deered Nég%EAdegl A 1n%gge5?§ya% uﬁﬂglsmmomln
v aRAgiRTY tor the soxi ety rseasauu described abovei nSuchRensdrninclude part presence

' h . al .
L o —

vedurfags geametexsnsoraand the liket aThe prbaivinveatio® N ot limited to the types,
ensures tFe gortion of the part 4 that is being marked
i SR OF 19ratieniof sushesensait and spiel seasromas de gmployed as needed.

[00701 her Wi SRIITPALABE: cAHlin@h®O rf&cvl §Hr§ﬂ8 : Ralors ! tgsge{%lgé itﬁﬂé1 tpresence of

in the vacuum mar ki ng chanbe escap
el RINHYING Iskegh éerrousgnatersaddlarivertké mmethldic tpartsn Metellicst esoey for example,

S i th,the concept of proper. positioning

of 2 %’g‘q%é@ﬁ‘é&é‘[ WOSripE BT s 2dpetBl iRt IS sayurguiat grher surfaces,
t hanchas glassonmhiash bdd0a8heithdr @farRéd dndPHREh& allofMClaser light to pass
p&ssen i nvention include that it elimnates the need

f

cregiiokgh foBRdesiratly mash 3 st Getawassnotdieadagstodiedmarked with the
t hgser] kRn @i gh GdUERN HAG nAELBkeh Wle to form.

[0071] Non-metallic sensors can include optical sensors, for example.

fn%%rE@lg Chamber. As

[0072] With the basic operation 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 is a rear

elevational view. Fig. 7 is a top plan view.
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protective or other clothing for the operator of the
| aser marking system and device 1 of the present
i nvention. [0069] As described in nore detail bel ow,
the safety seal assenbly 6 and/or the laser marking
system and device 1 may al so include a wi de variety of
additional sensors in addition to the proximty
sensors descri bed above. Such sensors include part
presence sensors, material sensors such as but not
limted to metallic sensors, non-netallic sensors,
[00741;r f aceReferina rew seFigo Bsthan?@bvcm& hag keen r&'tmevq:ﬂ woental the components

in [ e

BRI S0 1t D512 ESclo S i BT e sor i T

entalsﬁylﬂghtaStm:eade&ldfen[eﬂQé’ Q] rallbdsedrhbly BERRT Hb&ddptic cable not shown.
ﬁh? e for ex nple sensors to sense the presence of

G 12t inch @Hideg 1ia bk PerabIy 2arfbrcuieh dre Fadataspal @ssembly 6 to
paﬁltaﬁc tepat 14 Gs SERAXES: inf AbreEWAIR! Kalow AT @Ioref‘ eﬂamculatrly, safety seal

particularly useful where the part 4 1s a ne
Thisserably y éncludsatsedirgeheaduaskamly, 12 shath b :gjeaaﬁa 2§ tleerein through

hu t her narke nd/ or ,nej.t her al
R e SeRE LA UGS, BRCHE o LS Bbpgremby 12
a (ﬁwdsmlemtxlﬂate a5l Below. ntRBGQﬂuit&t&lem”Plrgkg%Vﬁ' §1Hiet£&mbly 26 for
Iaser even_though a vacuum may have been able t

nqipg)7ng fel%ﬁmrﬁethﬁlsﬁfeéy seahasemblyath tawasd aad awpy fxoai, respectively,
Setﬂ§ he 4. e %@'&Pﬁe@bl;ﬁy%@lm d& ?lét/gqs ﬁlgdér?atl%p %aslélegglamed above,

t he |l aser markin stem escr
t htdae mésoU gsieoomwnbusadirhiteda amb raey deéahiahi@th which accomplishes the

di scussi oy s conponent. part 0073] First, an

R o i g e opk B uBes dpvitend avdy om the pan 4 is

prwithid et scopd bf the beesedtantentibgari ng li ke reference
“m7%unerals to those descriped above. Fig. 3 is a

er spectS®eas Waynbe ppprecigteds the prespmt BIventian dmapt Vimdted to a slide
F'rﬁcchinkﬁl e"i'théf dgs ﬂi__@%\"l@ﬁéfﬁ%lve Vétﬁé[}l SB/IS Eleflis glc'h %8 (not shown) that

el evati onal viI ew.
NE@CI@NyPﬁlﬁfhn(ks]Ihé’agietylk%fasﬁ&bﬂﬁﬁ?téka%f@ﬂram fiomy the part 4, (e.g.
F| the ¢ ver has been rEane to reveal the

déln){ gxls)(, ut %h?:]?—ﬂ moxg, thesafety g3l assgmbly paleng the part 4 (e.g. in a
ge_yn@ﬁ@tdﬁﬂlo?-apw NoSee i8S (& gealbﬂggrz zlx'ug Rhd o;ln:Bfatloélﬂ.lly about any

| aser light I1s then transferred to a rail "asse
vioRe QT mokreef thpici axes migl be uribizedshsomithin trssopaekthe Ipreghtt invention.

[007(15]’ Z alt h ZQ{S eéril:'gﬂg drhow % rlﬁ%r ” ﬁf’ gtlTng s?rﬁteég %Bﬁfi&g d’sl aviz] of ythe rail 24.

mhewdeh dig. Dal sreuhng\/beraﬂ dﬁ@&rﬁbl?tlbadddyapeﬁa{feeﬁy Agalillustrated in Fig. 9
assenbly 6 includes sealing head assenbly 12 whi ch has
aﬁ‘é"r PROXHMIbY; sy [iehes i 28- t/hlft’aw% foymplcthichharaxay switghas 28 are shown in

U IFX09 8651 1, Qus TRy<od APprRMikd, dhe PiSert $NenflGn RERAH timited to four of such
assembly 12 is

switches and more or less may be utilized in accordance with the present invention.

[0077] It is also within the scope of the present invention that such switches may perform
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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di scussed in nore detail below Also illustrated in

Fig. 8 is a slide assenbly 26 for advancing and

retracting the safety seal assenbly 6 toward and away

from respectively, the part 4. The slide assenbly
illustrated in Fig. 8 is pneumatic, but as expl ai ned

above, the present invention is not so |limted and

any mechani sm whi ch acconpl i shes the purpose of

advancing the safety seal assembly 6 toward and away

fromthe part 4 is wthin the scope of the present

[0079%hvent i §HPPC[I'@07[‘5’] bas¢ plate 32 anshpddpeerapipre g iatladr ahdieptical isolator 36.

I d lid cha I sm
glr ?%ge?ﬁlghge I6s L tn oﬂir%eer dmgggvceall %gﬁﬁ%rriévg?rgyéqnelég igne taﬂ,]the scan head
ar68(not shown) that not only advances the safety

al assenbly 6 towards and away fromthe part 4,
[008?@ g}tgﬁ@segnbe)gwggg ga}ser ek optingl agodasonBfy and fseams ;l;ﬁa;t y8 is a safety

Se%ut@?%%b}’ QO %J/H?Qg V\RJ}E aglﬁrctl?s%s (ag“ ugﬁtrucpedaby ¥ ;ﬁﬁ%}s 2:1rcu1t(s) which

and/ or upmar ly or
angregents ad;tata[lomaf the lMouhdeal’cyrtaml’d:ﬁc(DmmHﬂd’ee fichab@8@n covers are not
ithin the scope of the

tiliz S wWth
o GLRe o wif TroBBeraarbyol SSHawers rrgpioyechir ense when it
| Sisi dafdi&d b@tlvaet theNBLeE RS GlIbYCla¥dr Q¥HPTo LRRr 5&Id héf 38 when all safety
Shown in Fig. 9 is sealing head assenbly 12 and

apE‘F?lEﬁ“é‘“E?re Aptishied |suehsasr pareseniars, Pfaguwg SERJOES, pnmdilmsewsors and the
S‘Nhié?.he scaélhtegkggg B&uﬁrg&il%stg QHC re gx}é@&%&?é\n @%itnéaé' include any

28 are omn In

t hsraprtea@rklnownvlarthemn ibat Dk [ireﬁéh’e@@rrtlf@dfrﬂém i0tofitd of a series of
sw t ches .a may be utilized in

|
TS SR rE Bt Al gnd SReTAe AGEHE B 1068t asdesired upon a desired
al Sdoh \Wow Ard nthé Q@eﬁ@r@pﬁ £d R BrRS %gﬁ 4 @Ure?ntahgﬁg E))E%elzgerlrt 4. More

such switches may perform nore than one function
exRaTpFarls Wisechely exgingehe branpead B8 @atsos thrpughndens tiyg 42 through lens

0 t ensjn . .
F L 0 0 bl UL U Qg AR5 n scning
vmmdaﬁsenibday thldthapaemo:hgt sEdwhiteniggalkee rail cover
0 reno o show t he interior conponents of the rai

[008L)s < e b 594 USE?&E?Q 1p|Fig &0 are safely swyghesifowhighisemse when covers are in
8@9&3&& r&hai tégx@rv%ﬁtt a%tlvmeﬂepl%g CPeﬁgg?n é'c?vepslf arg' Cemaved.
0 3 gy

{ 79] Supported by base plate apter
[0082]s | aself’lgahbl 9t pftra)ectlsﬁoleaplodectsﬁxew bﬁseportmnghif tha(lrm$ assembly 24.

;Hﬁugtﬁa ?ﬂ@olgya(r:] 516%‘3? ﬁ?gg B‘?@dgg laser and optical

bewl/eten BBasz:en hadi‘cﬂ3©psihuﬁ@14 ass@ﬁrcbls;\w@r 1636 rmgd42s GEHR Jﬁ%eﬁ&be 44, and
is a safety shutter assenbly 40 which ogens and

cl'\Gsum é‘gal?t?rslflPﬂ%i‘@aa‘ﬂyg ar%(a’fvér ywitrhes 78t thereomhiAdge illustrated in Fig.
11 is adapter plate 50.

[0083] Hlustrated 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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prevents activation of the | aser under certain
ci rcunst ances, such as when covers are not in place
etc on the unit. In this case a 24 volt safety circuit
is enployed to sense when it is safe to activate the.
| aser to allow laser light to enter scan head 38 when
all safety nechanisns are satisfied such as part
sensors, vacuum sensors, netallic sensors and the
like.. The scan head 38 is not limting to the
present. invention and may include any scan head
[008Rhown i in theeoarexploded view of Fig.efleandditbne ritsatploded v1elw of Flg 11, it may
coqsi ser es of mrrors which are
o8 PbReleaBrRChe oSlemulled B et et Fol 34 S el Wit oucer

desadu@eh cupas2n Th@‘ﬂﬂi‘eﬂ and\@utédRIchisth %u%’/ﬁbS@ﬂﬂi SZhIQEpCEQVéIF‘ ﬂiay be made of
part 4 for narkin% of the part 4 particul ar

| a8&MalG gateriski Wrhgs trHbescena Kemgose ‘Efa@éfééﬁﬂt ma@q;gﬂﬂﬁ such as metal,
Lepﬁstﬁd NHab8ke dnldr QUeh nAtﬁ)ﬂ 04&2{6 P’L?%g n‘rflsff s Egréqi}'ldt'ittﬁat the outer

ough vacuum adapt er apert
seﬂhmgu:g% dfebel ovts s earplimn (.ib@ S2antihke patet flahge 158tof stieoinngr vacuum cup 54

ein Al so illustrated in. F| 10 are

oo By s R Ak naoniEt hitewrd csaisrulle par il allow a seal to
Pl 8@ tBkupRIFONE FadRinPAQYEREd IRedihvat i on of the | aser
when such covers are renpoved. [0082] Fig. 11 is a

[msﬁbr specReferingprwde igsi l@where is shewn aenhenatichede vagibhal frontal view of

ol a@qpxge% \ééu m ggﬂ ?l? hEd (Fglth@ ﬁft%avsaél%u@:cgp gg?l'fgxglggtgér flange 56 of the

| soltet vacuBh, c@cﬂnsh;haﬁn 38 is thhuwlute? Iflangs 680k yhedidned ﬁ&ﬁum cup 54. A

g@ ? % g @§ égser t be 44, and vacuum adapt
bl Bl oRB8)P60 e sk iy Fiewit dhredeioaviehcue. Cupgghat lead into the
|| npstéelead Sphck '62Fthg ex1s¥§-bét§1e§r¢69&a? (Iacﬁlluﬁ‘f 5p|5 n%r[@%gxl vacyum cup 54.

Illustrated in ? Is sealing head a
okt ds ghsougle shese | Rplest Hi@t tf@omnénts ptauqutq raise mwuptmal space 62

: e@x{tw@& &ﬁ@tdva%ﬁﬁﬁ%byﬂlﬁ‘ld 1§§‘§' V&?E&H‘H ﬁ g ? %n}%l :}’ vacuum when flanges

ncl udes outer vacuumcu

costant 56 wafdriy assear @aﬁli:tSparn Aethuy afeutmg thé&{ic&ﬁn chiﬁﬂ@d‘r of the present
vacuun]cu E@ has perture 25 therein which ali
wi HeTHIo8, t © es Bamsshoye u‘bﬁﬂs’cﬂt% @?al%ﬁs@m?qlaj?ﬁ the invention

p ai§ $86sé NhPdd harﬁpa%?tdﬂlmr 3PhQBd n'%g r?g%ﬂ:?%}%dtlﬂ ‘?m? g{ﬁglgﬁ% to establish

[0084] It is inporfant to underst oper at
|ﬂ@ewap@mat|on of Iaser tube 44, vacuum adapter bIock

out gr uum, cu 52 an acuum 4 in
[oosﬁont extg g}ayappsreg% ﬁtgle?sgg n@s@' U}P‘f‘\/‘é' ZH‘?F odidt Valium cups 54
VEGGPA feofettifeld aFé’igl%ss'ba a@&n&%r[a@%%@ﬂ brbﬁ%] Hthe sealed contact with the part
non- expl oded view of Fig. 10 and fromthe expl oded

vi b fintesshtialspage Ohkgtwese thio et V2ausm ¢upad4 wpdAuter vacuum cup 52
gi%g:fm: EQ’( 4%&&&&% th8CHU N Hpanﬁ)%r, and Qﬁes$a%guW1E BllaQ/n through holes

60.

[0088] 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.

[0089] 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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vacuum cup 52. The inner and outer vacuum cups 54 and

52 respectively nmay be made of a single material,

such as rubber, or a conposite of different materials

such as netal, plastic, rubber and conbi nations

thereof. In any event, it is inportant that the outer

flange 56 of the outer vacuum cup 52 and the outer

flange 58 of the inner vacuumcup 54 are made of a

resilient material that when pressed agai nst the part

4 will allowa seal to formto support the vacuum

degesyuseds drarvaiand Je0886] TiReprecist herationvand nBimper P the chfannels in the

th ' ic elevational .frontal view o .

t naoetule? bR Y Bl ORI G ¥ bR Amithesl® Misciimt dpyention, and

52.varthtE)n@lateewitl’iihalm;1§Eo§f?thebf&éegnt@n?ﬂeﬂﬁoi\{.acuum cup 52 is

own as.is the outer ange of the inner vacuum _

m"@ﬂp 54. TRe mAYsHAE ilf‘I'Pk?S 30 BHdnop savise cosfisign asrhe gte simply mounting

t NheKg Rorob B oer%FéWgﬂo? Wibwi) b Rdfunt E@tgr {'zf&lgmtc{ﬁ 52 throu§h its holes 72

interstitial space 62 that exists between outeér vacu@m

cuphre@zhaheles Aher vacaomublockig6 54d in kirnits thraadeddgioléshBs i laser tube 44.

holes..t hat the,vacuum i ull ed to, cause the .

o SR hol” 28 HEGAUT ek e yited TSEuRCC b el via holes
| B fwithed BOLEOE biiRe®4ndtshB@hl ttRonAChBIEd 88 BRoddhPAA&SvacaSm cup 54 and
and 56 to forma seal against part 4, thus Creating

t h&tQ Hueadssd Balsriie pf yicupReadgpiesleck 46nvention. While
[0091 0 hol ¢fe @QCLﬁ]'h?.dm"\ﬂub%h':#iginﬁ%t%%egﬁ})@.}é \ba%’uurgntg %engrawn through

appreci ated the inventio 'm't ed,

numsenmoddapter ébockedd teeweerplnayredacunmatyp HoOand b?lﬁr ¥&cuum cup 52, and

establish,.the vacuum [0087] As may be seen from at

s bE 4 1SS R AR ke o Vo R o gueyvacuum
[0092Nnd 52 AeSPRA! AB6PEYihe18sePhe 6t sA0RER Shealls MAneb E@bkis and other by-

brought in sealed contact with the part 4, the

i nPrORusts thappresdsaiseblp Zapiurodeand remevechnEhusiacupiefarted Gubodiment, the
an t,.4 together, form

ST e LEL0P e O 50Dy LA DR B s s
ho# Bgne &Qrac{od@S8inbljéis shiswn iokygt bl.a di scussion of the -

j d uum flow in the enbodi nent of the |aser .
(0093L, 1 1§ ng S SATHRILFF Ay MREN R PSP aPuled fatithe vacpum described above

[ ORfBredke®tPérehtlty OAREPE, igﬁ)e[iligu? B _Is\ré]gﬁﬁﬂg{%gﬁ'%oﬁﬁle {oscaijl)ture fumes)

visible and so marked in Fi 60 are in-
al theangBrftttingst $¢ whirhsasecpomgicied dn dbagegle brlee dgrditgi togthe interior of laser

Lo 8l R AN S APty AR RSRPRE o of s

v atnbe 4 tand ftheoxir flo@ingdiatete GOlek 138 Au@lgly BfeUHEibBl 6EHhe4&er tube 44 and
to fittings. 68 V\@ich may be seen in Fig. 10, through '
t UBH AR R KHAGHST Eredis AUNGRHUASAEIRR It PYd syt yepropiacts from the marking

chamber 90. The marking chamber 90 may be seen in Fig. 12. The number and
location of the holes 88 and/or the fittings 84 are not limiting to the present invention,
provided they allow sufficient air flow through the laser tube 44 to support the venturi
action needed to extract the by-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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VECCPA/ POO1 A 1 Page 14 of 30 vacuumis drawn and

sensed. The precise |ocation and nunber of the

channel s in the vacuum bl ock 46 and holes 60 and 64

are not limting to the present invention, and

variations are within the scope of the present

i nvention. [0090] The nounting holes 70 shoul d not

cause confusion as they are sinply nounting holes for

a bolt or screw (not shown) to nount outer vacuum cup

52 through its holes 72 through holes 70 in vacuum

bl o’dwmltbe awd are) plaged agmnsthhea:dam hehieb pa4 4 fodnssee final side of the
n vacuum bl ock 4

o Qe e MRl St 52 Baarenf g By pfration of part 4

bolbeingrin phyawel (coffacSRRMbe bl M BehdNREE8H182 2tB rf@ng |Ehe chamber. This

outer vacuumcup 54 and into threaded holes 78

vadatimaaabbe FneB$‘t§%4< ang formy @y jof Thpek%a&amwfamﬁ present invention to
t hiQu@ Ny fdnt t'hE %gﬁt}éﬁ? stﬁ%&% 1t ReD G PR AN deformmes holes or
ad apt e

hrough vacu ween i nner vacu
cuptf&xirratfdrrmltoas m/melammthznms t523,e marled. when part 4 is

essed ,agai nst,.them t.o cre a vac mcharrber to
005 o s u g erftion &b%‘% Uto BGPUD (T ethe HEPRSSS oF} fRth above, an

Pr @8disisn? ok fdFit Of @i &‘élg‘nucfmﬁe pHS&TtIiSvealEn ¥ &I thB¥acuum also operates
products that are desirably captured and renmpved. Thus

| n‘Rassisengiolding thedawr marking system prdedaviee | pfitberpiesent invention and the
B!a.rlt'qeﬂ Gird hfrgpse%ﬁ}er ﬂ%&xg{en?iﬁtﬁm an Bta el gl?,rrgr\r/%/ethsegasseﬁ mkmg process,

pr 0 ucts. ne extrac
| n whii. helgk. to kﬂ)ﬁ@éi]:leAScrfsb ovrks. 'Vibragiond dnd svherinrBHAS | reinhve motions

ul | ed t.he vacuum descri bed above wth r Qg)
a‘% eé‘&%lf‘?ig alloping the lares i Brake Higidesiradapak-ip shesdgsire }pcatlon clearly,
I [ eﬁsﬂpaﬁ:\@kgmﬁ fumes) through fittings 84 which are
connected to through holes leading to the interior of

(009phser Stibhunher, avhenfth@\mrtu htid PresPRistoBBrOvidei tie fmad side to marking
Si Qﬂaln?d&lr »ﬁt H{a"&ﬂ{(}rﬁle‘%ﬁs& i(?s %Cl?l%?.f%g ttﬁ a?k ttg:spatrﬁ?ag Erbaﬁft t%'le.gg)preaated by

e alr oW n

| nthase okilled i ke hrashe lhsebes éléa@ﬁdngaghﬂg,tah%z@tlgéherally speaking, in a
gtl ngs 84 create a venturi action to pull such

UGN fREK Higr 1risge of HBfpar 0. Thih Busmaac ppryation creates
ggg@&r dEYisTaRY fQ§IC§ gfat) 11'1 9 gnédf?ré rdlaﬁb@ﬁe&%pgﬁpéﬁr@g and removed from

| o€ation of the hol es |tt|ngs
nothCIWQTktSItmglcttoealtddeanoﬁsem i nvention, provided they

| ow s LG alr- ow t hr, the |aser tu 44 to .
009319 KA LB BRPLel B B s
byhmmmscgmerﬁnyamr&dm iBgHape) Ghs GRARCApprédii&d, ¢ pREdn® thvention is not
such fume and by-products may be sent to a filter (not

sh¥wbifitsd. orYeptee apttan@iatepivele triangularr eatamgnthagndnay be employed
di §€R>Q§§ilng upon the required or desired shape of the marking chamber, and provided that

interstitial space 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 readily appreciated, this arrangenent

provi des several inportant attributes of the present
invention. First, the vacuumformed in the

interstitial space 62 sealingly engages the inner

vacuum cup 54 and the outer vacuumcup 52 to the part

4 MECCPA/ PO0O1 A 1 Page 15 of 30 when the two are

pl aced agai nst the part 4, which part 4 fornms the

final side of the vacuum chanber when interstitia

space 62 is nmade into a chanber by operation of part 4
bearrdgrqsmep%ysih@@Iutecd‘rmg@t/sea)mm edgrs Seahd 5§ widhdllow the sealing head

SRR 2Bl R D5 RRE, P S B B R i vacuum
pr emetd fdrmw NITHAR thedprekeHR\h VAEBn tch® aB@nimdddts irkdpularities in all three
proper registration and does not have deformties,

ho‘l1‘€§“89“5 Bithareawhlq Hierears Hris Where fer exagiple i amay kave gaised surfaces,
Q95 t
vacuu l?grSUBEe p%ﬁ%gggg&g et&irl‘sodrnt(a ﬂhé Pt elg rgglﬁgd tCouter flanges 56 and
adif are desipnddaetedmmbdate eucdle\&lngmce@fanti fernpthe siesited seal for the vacuum
| nv nt| on is that the vacuum also operates to assi st
% "the laser marki ng system and device 1 of
[0099]he pr eﬂfénﬁrekéh‘ﬁ?me'nﬁﬁn ks REiabIRaddd Well ForSHagy ¥fbt most operations.
secure alignment with one anothér during the 1aser
naHRWﬁ‘@rpwgerés@ addgi lerelhed pesuriey énsparleect land(er desisgd, in addition to
r S in ri relative
S Y e AW SRl PRERLET I So L Sl Sy ana e

despiseationpakvatumrh heaydesi beﬂrdvﬁlteatmohle maedng ¥hamisdricopdibrently with,
Still further, when the part 4 is

d cl 0
rléeg‘grﬁt%?f‘%grpff’[:i'@?tﬂ’é’ ffhe Y3cHUM igjthfeVachumeghemRey. chanber
[001(%? an%V%eﬂtet[ﬁ‘eﬁw'eae?ﬁfodhﬁelﬁqlhé’tﬁatt&glﬁ Bi é”ﬁl@ktJblaett@% Yonger includes

as nmay appreciated by those skil n"the a
t Hé>1¢5a8§e rIt Agescinelade yaasigalpne which learszfoxgmuercalwrywuh the interior of

E]BQ%E 'u[b% 44I tﬂrﬁgtl:. r%ur JMB%h gtalnc? e &her en g épgt showgi IS 1§cluded in the

ning operation cr

detanumaarsslerﬁuhyes;&t h@he vabuwn pllirﬁ:f GP.rﬁldluGB@JlevﬂBBWGaf“ﬂuch is shown
tured andl_J[lem)ved from the work site and treated

coBreH Yy Fioog7) T onprenel e fittingsi §dnis conrgstrdmncaip et Line 98 which
arHiisoOH{cﬁfdeél ACHHNE ¢ wigcH! ?sv?ncnﬁle @oﬂé n‘hf;ﬁ{){' 3h e, 18" g the other of

as generally circular 1 n shape, e app%em at ed,
t Hatipgse&k i camweed adnmiessupiaen liso 102 ifart eid ouBepukmeE) for fume extraction

ngu oval |an ul r a shape
e%‘f“g@ gndlur%l ciasp%)rrf Fcﬁﬁé L?p%ﬁ%tvﬁ 26‘} R % Bﬁl‘@%ﬁ“l)‘{’éléi 1g ig,d 3. As may
Ofbet dpprevidtéd, e GDABOC AR POElLiPHIAY |dﬂﬁﬁc1§d’lﬁtlmes 92, air inlet lines 98 and
|nterst|t| al Bqace 62 is created and a seal can be

pridF e iamidne HZarnddheig arshedtiverialysars nof limiging o fher heeeent invention,
Anglqinfor@ gficsd 91515%9 empBYRL td GithintHERSRwWiR Y Fodifiner and

out er vacuum cups
[00101] In operation, where it is desired/required to have a vacuum in the marking

chamber, as for example to verify the integrity of part 4 in the marking chamber, 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 fum 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 irregul ar shapes as for exanple to
accommodate irregularly shaped parts 4 to be narked.

And t he vacuum cups 54 and/or 52 may include one or

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

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

orangl the sgsuking fvanteri ag¥iom along fithi teesuadiesipgovided by fume suction line 102

P P 16 .30 il , th ter
VEGRRILPED (e 0500 208K LS, IR e e

hemdrkigsgreeddby 12 to seal against very irregul ar
rfaces indeed, provided the desired vacuum can be
(00163, e W0 fisasyse dseracupmviarihe s1rising chembrmifandefor how long are
| T 20Ul Hat }n%g b\%ﬁel@ét!&? B?[I'E‘:%ge JFoR teAlser a&ltin% g?s‘rf‘érg ahd device 1 of
the part 4, a ere tor exanple it nay have fai'se
s uh¢ aresnt inveotion gAnédvisuhdr ac esasuseitttaneuude phigds iten®arking chamber

ang, the lik provi ded the guter flanges. 56 and 58 i
a:geb’ J§¥ ghef ét"d“ﬁ‘t’:‘lf‘oﬁ?‘?ﬂﬁ’&f QE (POt 405 e Bothn gvhedher, to measure it
t hémdR&iebedy,3@alif AR sichBin¥a&UHIRan iPwhS dQhdRRE eadt0899be measure in
The present invention works reliably and well for many
i farg geriabdestto bpselaeted by the ererasore!, thoksistem am acoddiadcd it the goals of
of [ b i / ired, in addition to
pr%%?%ﬁ%g%még%{ﬁngl&ﬁg?(fwr?b\%ggclrﬁlba?h%%ﬁanber to ensure

(001Q3drt i rRefering yoantd Kipo pethrongtyi &tthert ii©phovéen Y@GiadiReBibodiment of
al so be provided i .th? mar ki ng chanber concurrently _ _
with Presgids gy enton: afFigr 1f G aReroNsCUTe ¥ife eheudth # indegporating this
yweam%&a@&md@%%% is REpBERVIAL s TO Ak BEREe. 10, showing
illustrated in Fig. 13, tube A4 no l'onger I ncludes o
hafaevalef theicoyerd. Figl Lelts aopwlan Yiewef 3l eihbedimiest illustrated in Fig.
CQRMUKLC#f £ O | he i ryor of . | r be 44 . :
tﬁr bugh' mﬁseygﬁgsgg echﬁgaleﬂnéﬁg'}]o °ttﬁee ligg %g?‘ 8{n & r]igt Fig. 18 is a front
s letevadionad viemcofutie dealingthivad 12axt uhideabsainidny ol the prb&nt invention. In

i ne g%ﬁigﬁludes a valve 96 which is shown

| ‘ _
c eI hra0gh 1. fikg Pats 10 Rt ieisy 1Q R abeled rgh Shp same reference

CQﬁlﬂﬁﬁﬂ@ﬂ)r@&@hfcnb@bﬂnd@fs%d&% a‘ﬁ’ﬁirff@ren@é.so_ includes a
val ve 100 which is shown conceptually In Fig. .13. To

[0010dhe ot hiarthisfembodimémghe §dse subednmecnadtedlyfdifferesuddsigm As may be
[ . (@n air oqutlet |ine) for fu extraction :
PSR, . Do 05 U i Rl At dralaged with lner
SeitenB06. CBhdey tite f06OhaslBY-AmpeRiesifie TRONRENADRGs nbhBmited to the
nunber and positioning of vacuumlines 92, air inlet

| PEesegasied the ¥naadleraraiharidsegnoman he etpigyied as within the scope of
r Wﬁ%én\’ﬁw‘éﬁtﬁéﬁe% ﬂesadQ/Qltntané &t tillsr&sitgg i Age B rlﬁgcernsﬁ.lction hose, such as,

I nventi on,
for example, those approaching the size of standard shop vacuum machines may be

affixed to the Y of laser tube 106. Such a hose is illustrated in Fig . 16 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 iﬁto 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 may be enployed to obtain the
follow ng goals. [00101] In operation, where it is
desired/required to have a vacuumin the marking
chanber, as for exanple to verify the integrity of
part 4 in the marki ng chanber, the valves 100 and 104
are closed, and a vacuumis pulled through vacuum i ne
92 with valve 96 open which is sensed by vacuum
assenbly 18, which in turn is communicated to control
mechani sm 14 for anong ot her possible purposes, to
coﬁf IOr trlirpknamct ipiﬂcergr:lhtt gnd mpre cmdeasphay bedrhploydds wigtdntiia scope of the
nmber g n sufE ﬁl entlg . :

Pa% ‘?‘sh“va““ or Pha Psiea E?fﬁwsg )ihe tIesels dayFRfion. the four
v aindﬁi‘vn&@al QAcUURe i N&HBIRHoIWAS m3 bk ﬂu@é&a ekkou gmsihchbﬁ hose 108, provided
val ves 100 and 104 are opened to allow air to enter

anthey g @0t Hbairrﬂrefﬂqlércoamuna@épntwﬂetmlntermz@cwrmouose 108, as a
A f n
) R fof ao ke ndnd Babe Ry A0 AREML 10 8y, ctecrcal or
10cheobe¢Saise®:1ate)d mhmremhuwmmcﬁebm Sov.ﬂﬂl d)e Qﬁx’@ﬁied through the interior

mar

BPRELOT HBA B EhEl AJScoRath & Fito Lyde Fome:dr H. vacuum adapter
rrall k6, RevarRarbewil® ARdyinm btk OmD, Qﬁ@cu;}’é}fa fphes

at may be selected by the operatof of the |aser
mmﬂﬂr ki ngAs ygthepthemembdiingats _’(.ilsoﬁsseql hhovgr ggeat bd we@rttb @raw a vacuum

Changmggé clliagll‘nl{@ H{eheérlib\?) én&eu 18%‘)%{ % %&S gf}elég?rhkl ng

[0016Hd i f 'ﬁhﬁrhﬁor@)hetaﬂtefnah@e embsdifnentd 1!; illgstiEtedtidFenus| Which is a top plan
and if . n t si sly than in what sequence each
i sVIEY Sy ﬁféﬁégﬁu‘ gr Rut hereipjag@cyyn raysis| dsave én mprking chamber

t hep, Omhate%boafm&nela§e¥$&&md6rls a6 F5H g?gﬁgld%wthtﬂreinlet holes 110, but

goals of the particular king p
pafiflanioathe gambpdineano sayn Faangr i3, ngxsmownpod Miidpsvatdum line 92, having

t h\;aﬁ’\lfﬁg% ?ﬂ? axtrr}r“?leF }mes 08 %gwgg X/i.flea@B gré}lglggggtl man E@g having valve

t he resen? I NVEh

of 1031 sleown %emaﬁcmmhaﬁg ng. tHdwevenlih ﬁ’ﬁ@éﬁlb&ﬁment in order to maintain
enbodinent. Fig. 15 is a perspective viewsimlar to

t HaYaCYRmpn ghis ebodimsf pighe imsieptien, this emh@dlwotecpf Ig@r tube 106 must be

Fi

i It?lflesdél‘?lgk galgllvgqm Rl/lﬁ@h}é s‘ﬁéﬁvﬂ %%Btlgﬁgpcr 0S %netg ipkig 19
[001Qﬂlew aI ]ongpftrmpd I\VIIErA-lAISfdeﬁregij/redlﬁredFtcg haveB ai @acaurhr inthe marking

PERd o518 Habotteshe S s @R ojsribEHsniegaty of part 4 in the
t hhmtl-tgfg dimblet k@apaetvalved 1002£0404ndFi B ard QIREE Anathebfc%um is pulled
with the sane reference nunerals for conveni ence of

urtfEueh e urg liap @2 wite valve 86 ¢peo.1which| vacuum dine 92 extends to vacuum
eggsglg%il:}]ﬂ?xg’(rr}éatt)}ﬂglgﬂ)sgﬂic%%gum% s%npé%rblglegalc}furglafsge%lb?y t18 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) 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. 16, |aser tube 44 of the prior
enbodi nents has been replaced with |aser tube 106.
Laser tube 106 has a Y-shaped design. The invention is
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
that a larger suction hose, such as, for exanple,
t hose approaching the size of standard shop vacuum
machi nes may be affixed to the Y of |aser tube 106.
Sudf8 aptretce 1o serdveuinreat debrisranBigher Hhyeproduqd geredared kdaring the laser
g%bgo ensure adequate air flowinto the | aser tube
&PI°W°t he suction hose 108 to draw correctl Y,
[00109}9 or IDYe’ aatill rhétk €im g]@kﬁﬁodiﬂrgnf@yth@ﬁw@ﬁt%ﬂ A&fudthhted in Fig. 20, the
| aser tube 106. [0010 In this enbodi nent, the vacuum
ad &bt lbrreo%ﬂu@e ﬁa@w@elerw mmaa@oﬁnmm:cdv\mm Umits entirety, and there is

adgpt ol a
t hg‘[r?ecﬁ r%l At &ésnnmgn ?%rg l?:10 na(rglgrtr: ? oufn qgﬁ droPetiment.  In this
Vv acmbndimeme swl(emoﬁhe staoun) ik alepiray tcd @e fraedsufedl iaSthe Qadedti@be 106 and

t he vacuu er.. 62 as SE%Wnln Fi 18. Again, the
pr %‘&E“ﬁ?"ffﬂ]‘%ﬂg}ﬁfﬁ‘ girkiag qhambsr A0 when part 81}? r@!ﬁéﬁreﬁ @Egigstggner vacuum
VEGK A, REO Yalfesl 108 3 B RRe®hind Fhet\nl?\}er 9@?%%?& allﬁwmg vacuum to

pl acenent, and nore or | ess may be enpl oyed
t hee B‘éﬂﬁﬁ‘e‘hﬂ?ﬂgh tacuym dise 9. | Aenthieoyacuim hilS peed eonfethed as described

n
i 2%% acgvgrguag%nﬁlgslg Eheo\{a Vsehéél\ﬁ) élﬂ,ﬁ@ #ﬁr%%eédloo and 124 are
t hopmngdh \shmtmpmn dnoden ho& 108 oati epabvet ﬂillﬁiés 2dédrR0dndl fther by-products
al or . fluid, communication with the interior of

S‘i’wd‘l’fb%gethi Cr IRATKING RIGERSENi ent way to thread them
[OOIHHCk t OAY AR, Umsﬁmhxﬁjl%scm&dnneﬁ{ ideusSle g%&,ec g%r fle embodiments

other lines associated wth proximty swt
colfreiraied inhFigad@dnd RPouytent tlf?emwstl@rtlhgrvacmﬁn s thei mmrkmg chamber 90

hoa?ﬁ 5P ﬁo»@%oﬁ’ﬂ.rle vaﬂxtﬁ% (é)%p Y/(g? sglgrftgii )l?y é}\}ﬁ ?%eﬁgtgigp hlle--laser marking

4, vacuum adapt

vasg/smﬂm amda:cetvee lmhe predertt iveatlapt ahd 1\2&:thérQ@:hQ&]suP@5‘the vacuum only
with oth g odi nents _di scussed above, it nay

us'8ihg mbey, §R.(ARkY 10} the VAU EIkATRET SR ambem o1 iffhoth, whether
e QR 8@t an%ﬁh[%%gg' Thd 93 &é‘x%ltgiﬁeouglg'%l%? hat sequence each is to

Therefore, an aternilvee Vgt
Fibg. mg_zg.};urq,\m ah viagalles opbpkeected bpwhs bperh@r of ohe Hatendfin accordance
a vacuum mag/sig)e drawn in marking

F
clw‘g &S go%g Of}we&raﬁ‘céuaé%aé "ﬁé’ﬁcfce 5 8 PaigBler pes i s no

[00111c}nger Ipl’soals(ﬂﬁd eibbdinRhf of the PrestR! RSediidd thRUdne & Hbfea&ddltlonal air
tao the enbodi nent shown in Fig. 13, it is equipped

wilBlgt igey giay| beasesb withaanynef thrvafqr%@l& gmdodimenis; | ast for example, to
| 'ﬂ?@vx@@ tﬂ)@a\él Bgclg% H§ ﬁ&%@ of lfl?ée%réﬁl y'tt%n lﬁ:kmg %_lbamber 90 to ensure

havi ng val ve OWNn 'SC I'n
Habas\aey ,Stubhomldebrlermhnia)dgedtand remeveder to nmmintain

[00112] Speaking generally across all of the embodiments of the present invention, it is
not limiting to the invention that 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 vacuumin this enbodi nent of the invention, this
enbodi nent of | aser tube 106 nust be fitted with a
val ve 124, which is shown schematically and in phantom
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
verify the integrity of part 4 in the marking chanber
area, the valves 100, 104 and 124 are closed, and a
vacuumis pulled through vacuumline 92 with valve 96
opexienditri the loficunm dri dvev0 2s elesiemidrequicedy afhruatrarpsaeNbbY these items
vacuum i s sensed by vacuum

asgéﬁﬁFﬁoi%mp “@%WQAH$HP%“> §p56ﬂﬁﬂHF8§?%d to contro

[001pFchani Nbt k4h¢ ési@®NGe lah@ 10 RAGHA DhftidHORAS &Svendiéh, and other types
confirm part integrity for exanple. After the vacuum

i nOk Handsarayibsgisehanwihingle s$ape pEidp presemtiinventinn.| y
bl
[oo1 4 abl i ghed ti‘lg lSizk Iﬁ? th@g@f‘ﬂﬁﬁlu goof\g)g%u%)r:ﬁujl L%Vé[nts)f Laroer and smaller

enbodi nent , e va
clumsdna)abtdcdnbteuolai foe saridi@ puifddesand 124 are opened to
| ow a enter the |Q§Ir|or of the | aser tube 106
n

1001 f3} Sugh CRRFRYIRE & SHeph doass Lo G A REws pbihegresent invention,

| aghervdcig 1104 {2100 thefl | 40BmS HEnitRP a'nH nﬁ/h@xgz reséftdin the marking
the resulting venturi action along wth guc tion

préwmbed ipgotlimitmgdachd prasent inyveadon prodided tlsmf;mmmcmal goals described
pr&: Q%H:BX sucti on hose MECCPA/ PO01 A 1 Page 19 of
operates to renmove fumes, debris and ot her

[001113] pr odSohiartye nies’ Ringth dﬂ.ltimegotﬂ?oﬁ'i tRSeicuumEBinkh® Yacuum chamber, and
yet a still nore sinple enbodi nent

0109
o?‘ggﬁgsfeﬁ%’@ &’F(ﬁ%ﬁf}é@gucmraéqr At jihneti lgniting to thednvegtion, and may be
' rﬁselbné b &s %nfds%ﬁrwﬂe&mréd' B6netP the @dge&%egbfs g'ﬁ‘@sgnt invention.

inits entlrety there I s orrespon
opiE*m YAGu® mmayt be held anl rlortgm:meualw qmummr@peerpb@d(tgmmtlon and the lack

ol b G BT et P bR M T e BB R Pb? Fing process

meo kpirangde hﬁn‘bared%all\dhﬁfh ghB¢ nafkihg proeedsStseIfQdd &g pieeit the escape of
i nner. vacuum cup 54, the valves 100 and 124 are

o 1B38 HMER B B36E%818-y B 106 VAcaUBpisrio 4F Ml (hepughei ihs marking process, as
p%&}ege %Pﬁx@é’igﬁdvfﬁ@fﬂ e &drﬁﬁ cfa?y %fo‘{hte a)t/rkhﬁlevrﬁwgrgfq}ﬂ%fnﬁtenals being

been confirned as descri ove vacuum asse
18T1ali¢lda anchpther Bigtorswdl detenhinahdwtlbieg thalmarking(Rocses miRdcontinue to
sucti.on hose 108, can renobve

e L R o BB BB ey poered

| aB@rohmﬁMWSFfbpﬁgt%Sthr&L%ﬂéﬂt(Hf pﬁﬁ@ttﬁeug@.&h&\fs}s&brﬁ he
sim | ar embodi nent di scussed above, for

[0011ddhodi kit avenithq Yasppmtitself anrullgythgtoah@p@@emm@ntm@ in that positive
MeRedhfe 11Bge \SP?H‘&H}anmLBI? wiB{ bé&gmcpm e l?S%d to confirm proper part

registration and lack of deformities etc in either or both of the vacuum or marking
chambers. For 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 |long are variables that may be sel ected by

the operator of the laser marking system and. device

1 of the present invention. And, whether to neasure

the vacuumonly in the marking chanmber 90, only in

t he vacuum chanber 62 or both, and if both, whether

to neasure it sinultaneously, and if not

simul taneously than in what sequence each is to be

measure in are variables to be selected by the

operator of the systemin accordance wth the goals

of the earsiagchamberr Gamvkisaly, pipositss plessuranmight theapphed in the “vacuum”
pa 1]. Lt is.also an _enbodi.nrent of the present . |
Petamel Whih b labple® 4 0 T RRrTE Fager. Agy S At pination that
negtilb@ratedd wirhdrhamymofo ehgurd PaRIRkdWit R HAADOBEH Rogis®Btion may be
for exanple, to provide a blast of cleaning air at or
abTBRIOY$(easay N dhe SCRRS ARINR PFRGERARYABEPNO0 t o ensure

[001%93"’lt anyf‘hﬁih&@f?ﬂlgn%rgﬁlg éf‘?f fisd éhﬁggﬁ? ?:egﬁcﬂtlkgﬂﬁ%qg'the invention, and

0112] Speakin all'y across a
enpaylbereny sf tfos¢ hewmesanir latay éistévered intthé art. Radiant energy produced

iy tin . t.he invention that the safety seal ) )
s b B Befop R ayer gt shelk &t Tasia laspt dioges. and direc
| Sd1b@dsOThS6un'sl fadiadCnerdy) propedty Fil@RIA dn@FbHRBS Blild ke an acceptable
present invention, where it would be preferential to

hafgdiant ¢ASFRY SoMFreabiagilasery suddfastG@: Badremay deaimplsiednisl may solid state
a I i.calqd or. 36, where.th
DSl o] B B 8 A B, MU N7 s may b

are a
| iemploysgl fdnadxatnipte. I[zses opechtiaPtih GntihSolsal &fe 6XpEIBES mode may be
to the_.right as on %péﬁs at the laser marking system

arfiedevacclr skampls: Slr Seatenti N hP 7o f6ra dienssiop it lasers generally,

| twisienl| il HewsHy @RofRAtbY heMRPGRALP QQ&reﬁ' byPRGGeaQ. Ofr Owavelength
extend to thé left or up or down, as es?re required.
THdampdaharedautpuopowereaatisy efithe apsicalt povecrtsoursacine detesmined by the

. Slpiogll . on. 1001131 Mo
3Bl o 88 cbRgbOEoR GO R PR MO Rl o cnbance
| renerglyi ainorbanyl chdrbaeridtivpast spedifist madteng Bl U6 @plied In one

mﬁtﬁ%@.the scope of the present invention. [00114] r _

| SRARGIRGY Olofet presemhiipvantien thawsveh lates rpdiedemteencrated by a diode
| ufpet Aber haVifeh vHIARR! dfebout intensi

corﬁr?st ruct e{j f 6r§var [ ousg?}ur poggsmé[‘t?)rgq%? g%érrl]tf?sﬁgi %fgabom 20 watts
t ovaspaeioysdisuecessiylly mishfthe prbdnt eneodoment s of t he

esent ,invention, the vacu level itself in the : :
[0011V cuum é‘ﬁ érﬁgﬁlgartecg ﬁac’)vemlzer }e/ypﬁr%?@ﬁ% 15; %Ottlﬁ_gmﬁﬁrtR!thﬁ present invention.
C Heovixser, fof cértiin hpplidatiogs, ki fype oPm@gRRhn bB\6E PaitRilar, even profound
provi ded the functional goals described herein are

menelfiodipl gFamples inAufgmotuePrpdsEon, Where theemerk ihgbed tolseamp a mark
VafidURe it 8t %Wf&ﬁ%e tl%nlgousing of a transmission, the mark can be
used to indicate the date and time of manufacture, the source of the parts being 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 marking chanber as well, is not
limting to the invention, and may be as long or as
short as desired or required to neet the objectives of
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
vacuum t hrough the entire nmarking process to provide
the desired seal during the marking process itself and
to prevent the escape of any funes or gasses etc. If
t heuqbai@immatign indo blee praat U/ithfWIrawyhouhattthemfam{dtmg is an integral item of
reciated, then the conp

It
o MR vel R QpREmSr NG HadLPICAT © BURAGCheai the lase

anﬂlaﬂtihgrsyfstaﬁi Pt Wel Fastledcenimite) eexlieie fri‘élmbrée 1Wal‘§hn9nanufacturmg
process nust continue to obtain the desired nmark

geRetdiiionspeasyHo inskadk easy taumﬁffa%witbro@eg@sﬁ@mﬂy line eqmpment easy to
r e hro
p & eg?l{esgz}s trt(ggeg)g oﬁJ ép{ﬁ?)tbo%f’?{"?inghgbe e ﬁﬂgf met with the laser

Vamm:kmg tS§3$£¢rh and dwtcelcbfrmhhl pagsen0investiqn. € ThAtmark itself may give such
lve Pressur e alone or in

i nv i n that
PR S DR o B S50 b hehevice suh as b
pr OfRIreRRK br ddt8HsS b @kihDRLrAws, pﬁﬁkdé@fsu&?&&{ilmdtlhﬁﬁmgﬁ&

in either or both of the vacuum or king chanbers.
(00128}  exarfisl may be opnreqisted oy @pncb@aldhawf thﬂpteh@tvmwm is not limited to

BRI SraBO5L1 SRS B e i of v

vaamu smuhalshezttlcfmnd'h&e Neeing meﬁslblfdrﬁhguérh PeRfflehil ¥ @asered into one or
pressure.in the marking chanber, could be used then to

c olPr Preess 9f Rty OH}C{)&%‘PP%PE is i O eSieds or bot h
[oo1gianmber §or iAM hiR 19&%%1616%&[&’ SP&M? Riséfdl H%Lre 4{8&&%&1 hbove. It is

this exanple either. be apprecrate
polilly |W§“@)F@§§9ﬂ’ee°frfh@ hteSfb‘é lfa/[ﬁpll(iﬂetﬂ) inpludtrmatksabatiang purely decorative

Ch&”é% ué lez&nreObAlsz? gl%k)y cecm)v%EI 0.t Sgé%?:e ggtgﬁl? grggﬁné H{VCBBOH are marks

such an cat

apwhickdre both MBGaRA ﬂﬁﬁﬂec&aﬂwé’ﬁgﬁeﬁ hat@fe 23/drifendi@nki ng
anber C‘onversel%lul P05|t|ve pressure n1ght be o
[00128)01 i edNohshayen. Dyl Anticiepadashingiie seors afdbeipiesens invention, is that

dr @iy dtBmt llﬁﬁy TRbkihAgdc R msf%mﬁe%g ®r s &&gpll 1888 28fne the mark so

that “still provides a nechanismto ensu
i nieseged info ghel spifagseof thegpat ncatconﬁmmml)e breark emsl @yexﬂiteﬂys made. Such
resent |nvent|o&8d%0011

ibdisBio] Sa R Tpdue i pBAERSPsat &Y Fefy 18rlaap gistead or n Combination

| i thereivith, aroibrd] meeahical) compdterif@y) cﬁﬁxe?&@}(d%ﬁtai Broﬁﬁ'n) other digital
now known or |ater discovered in the art.

erfBAqy OpHER Hekiges p/ongpthergsperiion dexdcasas a@?)kn@\alll nrptmean including
SQ%&ﬁﬁéuéﬁgﬁmﬁéf|asers | aser diodes, and direct

di odes. e sun's radi ant energy, properly filtered
and focused, could make an acceptabl e

[00123] EXAMPLE 1
[00124] A laser generator 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 source. Gas |asers such as CO2 | asers

may be enployed, as may solid state |asers such as

di ode punped and flash | anp punped | asers. Nd: YAG

| asers may be enployed for exanple. Lasers operating

i n continuous wave or pul sed node may be used. See

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

di scussion of |asers generally, which is hereby
incorporated hereinin its entirety by reference. The

wavel ength (.l anbda.) and output power (watts) of the
op@¢tb’atedpﬁvlet‘0\’eimﬂtbe transnisorecase aedi maygle plyical contact with the part,

co [ f the 0S f the substrate
i TaE8 8 ianbOHier SRR b divsb e @O Si5icBrge i sealing

C hh¢adah&lei dhiacswdh tieReeatd 6f tHRErkhIN ssiGH &fst & be Rafked. Upon making
&Eved Ln one enbodinent of the present invention

ho

4t WithgRe ransgrissien ense.dbnepnsmissiancase tigoder Wptu phpeidner vacuum
foprﬂe’d {hg gecggrﬂger wmcle ﬁ'@q}ghsr%]n g%n nngee}o ether w1 Stlle inner and

|nten3|ty of watt's  was enp oye Sucea &t
Wi outert ‘h’eumespmformad! dretvaoumum cBOAER] AbsacuindliveRtdedlvn in the vacuum

LB T Ll Lt St Reb o AT o s
t y&ﬂalﬂéd B fiGAdeRfacRir aPRATHIE Uﬂ]?(?n cSYFRaRELEAHD fjomatlon of the

benefit. For exanple, in autonotive production,
t heachampn the aswigmchamberripittaa MmUIum sentcw zt trentobgieclganisim provided

t hlﬁse?‘fﬁr &t th?r{got%X gg@é" e%cnebeﬁ §i %rgf rlmeé gxnéng&esqss:\ﬂgélb?umed a

rmnalrﬂcamhusmg offen adpharmendic ik apahtbar &ﬁleﬂ&oltlﬁﬁré}{shﬁ%lon case.
qh%;thﬁftra sm ssi.on and the |ike, so that at any
e £FReIs and@ther by mpsoductsiusre eglleﬂqfromuthesmml%mgﬁf;amber by

CaRe Si@Sioh¥nd@r KA aétf&@e@&?ogﬁ%%gv%{ﬁm&h dhd R erx?x% o} assembly

and correction to be limted to those-units dif

afandctesel disppred @hacdordingly. Bipon comptetion of the markmg process the vacuum
f fie ude uni

v Aol anfl e RRtB e e Bl bR 8 et Separated

obmi ohessaf@gsexd asseaidyy whd Roftted. OTH daLk ﬁ)ﬂﬁ&i bﬂﬂﬂﬁ%&ﬂnﬁ%@lon case
on the housing of a part like a transm ssion case

wi¥3s 18spected v v16q,al gtngitloB éﬁg}thﬁ Mgk, passing aljrrexplieafdiepiced parameters.
[001253 SUChAPRREHe hitblisted NAY grege %%nh&ﬁh@%ﬂieg hfla%e%rlﬁlr%dewce,

such arduous manufacturin use co tions
VEOLPRY 4rd Aretitody “Fl’agecaZZelaﬁblﬁﬂmsu«nhlm tmfs(hrmtromnentmhm ensure

t h aser s that the . infor ion {s

i %?%‘8?‘%@*‘ Bl S et <ndl v bt Rishipeer other tem s

Halamiagéd o (Blh&mlﬁf coh@g&ﬁtaﬂ%r SHeR s@khRRerifem it |ﬁ§t ﬂ)l%ﬁ&rly positioned
rki ng system nust be fast, accurate, extrene

P5 BBTking 10 HakCORFeRRYRTERS(CaR A gakeemmduwm@insrevensyleteecape of light
e 803 SRR W SR BRI Iy e s o
otunenelfly tn emtratonstepair| Ita$ paituibrlgadvantdgbyusthit thd pesédi@nvention
| %‘?’oevrides such a laser marking system and device in a minimal footprint area. It is also an
advantage of the present invention that while the environment 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 devi ce of the present invention.

The mark itself may give such information, or it nay

be that the mark, in association with another device

such as a bar code reader or database of seria

nunbers, provides such detailed information. [00120]

As may be appreciated, the applicability of the

present invention is not limted to such an

aut onoti ve application, which was sel ected only as an

exanple, but is of value in any simlar situation
whearatipes/tandesnade thereor byathosmnskiléadnia nbn tuit withasedepdrtingtftom the spirit

R L SR T I S ey

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
pneumati cal |y MECCPA/ POO1 A 1 Page 23 of 30 activated
slide towards the transm ssion case and nmade physica
contact with the part, wth forward advancenent

st opped when at | east one proximty switch and the
sealing head nade contact with the surface of the
transm ssion case to be marked. Upon maki ng
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contact with the transm ssion case, the transm ssion

case together with the inner vacuum cup forned the

mar ki ng chanber, while the transm ssion case together

with the inner and outer vacuum cups fornmed 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

vacuum sensor, a control nmechani sm provided | aser

I i ght having the above described characteristics

t hrough the | ens which burned a mark consisting of an
(J) al phaimsreric mark and a bar code into the

transm ssion case. Gasses, funes, debris and ot her

by- products were pulled fromthe marki ng chanber by
We dilig,;:suction and/ or venturi action described above

through the fume extractor assenbly and were di sposed

of accordingly. Upon conpletion of the marking
1. pr Adess matlieg ywaemufor naBingiagaanidmpraghgand the safety

seal assenbly and the part so marked were separat ed,
ani'®He safety seal assenbly was retracted. The mark
f og onott 222 . . _
| PLTBRGEE0H ABSR PBLA D138 or AFLLASHRRL it et porion
of at jeagi neesyrfaeesttraphritarba merkedsfonh9 0doGile dGsaiamatking chamber;

appr.eqi.at .present invention provides a.laser

e SlsBiEE wbRR B ERSR R EbaBher Pt shid Rty ghamber,
said Yacnoinichamber ddaped teforn ONFeith Se AR LIRS PAR to BE MdFRH Svith said laser,

h marking of the ﬁart or other item which can tell when _

whergin af, l633t 4 pastionph at least aps swiface afgaartde be nisskedi forms one side of said
vaculchMBbgd and/ or when such part or itemis not

properly positioned for marking so that corrective

staysuergeheratierkdgyiceaaddpiath i propide \aevat gurh lndthirs ipeacafim chamber

[ t he nfi ned Ki,ng. space, an ich can . )
wheryea R rtobd Al BB P AR Rl SR bor Gfabirderey sealing said
vacuopehaheeres sdiépaity . It is particularly advantageous

that the present invention provides such a |aser

ey YACHYM SRSOR ATSasidted aviihcsaid yacuumichhmbér th oesapire the ‘wacesm within
said Vabukd cBAmger@an advantage of the present invention that
' whil e the environment in which the |aser marking

s yistogtrobmectaeisit saidmyntoe nogehastmnglivating saidvaswin FBidraeon device

enbly li.ne or other manufacfuring facility, may be
and ofFEHIRe  4e%ifHIRYeh G EAFHBeRS PGPSR Gy dm aeser Mabibgreupon
‘activatin@38idaMér EomBmIYaid girt. mar ki ng the part via the marking
chanmber. [00126] Al't hough the invention has been

described in detail in the foregoing for the purpose
2. Ofpel) r.akl it b§.to be understoqd that such ,
Qa4 A ERten of S WReiSHL G A pg bt okt comprises an

exhauvEGSHAbIRGIAAptéd fo feagee gdsedffulds and other debris formed during the laser

marking process.

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

action.
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variations can be made therein by those skilled in the
art without departing fromthe spirit and scope of
the invention except as it may be limted by the
claims. MECCPA/ POO1 A 1 Page 25 of 30 (J) CLAIMS W
claim 1. A laser marking systemfor marking a part,
conprising: a laser; a marking chanber through which
the light of said |aser passes wherein at |east a
portion of at |east one surface of a part to be
mar ked fornms one side of said marking chanber; a

4. sekhe heeriearlingtsysthmi of claimidswberviadhe manhandthember is formed as an

[ rking chanber i d vacuum chanber
e S SHASbEO 35T L ik LU cop R VBB weri
said muheobmpfs afe spated dpagahd areeaeRilP caiceh@RSVitRoROLHot P, Afd vacuum
| east one_surface of the part to be nmarked forns

Cupsgﬁ’élcsC?aaé) P! fogming assabitiith anlsats epe sgfwa@@ame@@ matksd, and
hx@ﬁNkﬁ& '
whe sﬁ@ﬁ@tgﬁggg:ﬂ éﬁ?%%@éﬂe ﬁgé:ﬁ AL Hb Ealﬁ% 9uu amrger wherein
said mluumsqhdmbgtf cagdiott ¥ sawum whanbescutihes epphﬁ&alsmﬂ gntaistldal space.
vacuum chanber to said part; a vacuum sensor
associ ated with said vacuum chanber to neasure the

5. VvarhdlmeMnidiking s§aéd of AEHHD WRAGRARLch & GRINAcBhm cups have at least one
mechani sm said control mechani smactivating salg

apertyrectheraihgated far passing ¢l light of paid daserf therethagugh, deigh thedipertures of each
f sald yum s.
of sld e R ol ATl Wi 1R GRE o PE R Hap ARG of s s
hghrﬁh&nm@agh mar ki ng system of claim1 wherein said

mar ki ng chanber further conprises an exhaust assenbly

adapted to renove gases, funes and other debris forned
6. durtiengset hfarkias @fsterﬂ%f }Sl'aﬂﬂ SW&?§§ $he cdnt Jgg%gtﬁazfs'}n includes a device for

mar ki ng systemof claim?2 wherein sal
directingsthghisgr toJBake the desirgdymatkari  acti on. MECCPA/ PO01 A 1

Page 26 of 30 4. The |aser marking systemof claim3

wherei n the vacuum chanber is forned as an
7. i riberlsder triagkting pystean betlake 6 vatierdi®@ 84t comMeolindeBiniVRAGAGdes a device

?UE} I’]h one outer vacuum cup and wher ei n
for releaSing the vacuum after the 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.
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said vacuum cups are spaced apart and are generally
concentric with one another, said vacuum cups being
capable of forming a seal with at | east one surface of
a part to be marked, and wherein said surface of said
part and said interstitial space form said vacuum
chanber wherein said vacuum chanber can hold a vacuum
when a vacuumis applied to said interstitial space.
5. The | aser marking system of claim4 wherein each of
sai d vacuum cups have at |east one aperture
12. t héheldserongkingoystpmsd ichgmt ihehdreigisaidoharkmigathhmberfurther comprises a
e : h,, wth the apertures of .each. of said .
vacu RO B 80yied tdiBich S pERRLF R RB S i R SR Espber when said
surfdce op eidpart hixefopaed &@esiaé ofidmaAe®S chant@Pthereby sealing said marking
theret hrough. 6. The | aser marking systemof claim5 .
chamfice i324 PHE control mechani smincl udes a device for
di j t.0: ' [ 7. .Th .
o e oo R e TR G PRI T Surdthe Viftum wichin
said yesiiandhembena@hdides a device for rel easing the vacuum
after the rt has. been rked. 8. The laser marking . )
oy FinedFoeBRiisen 3 e el Bt ise dsy A s ciachan Senctation device
and @aficitgl I sirétPle 0 AW aduunReia SRR YronDsaid BErki A8 &antBRF ¥AREm sensor
systemof claim1l wherein said vacuum forns only when
and thggguppyy activatingeid lgsamsqyearkastdd part.pr oper |y regi st er ed.
10. The laser marking systemof claim21 further
conprising a safety seal assenbly for advancing and
13. r eThalasérmoprking sgeah iofiglahe ddvhetéin wheg shid S@suutmEdal RFormed, said laser
system of claim 10 wherein the control nechanism al so

mar yplsrsandisal BB Atmespolifiie stable éf"&}‘:tg’@éhatﬁ%‘@ﬁﬁ! rglative movement
betw e &atYaRQ Marllind sTAGR akd s&8 pa?, Widereu ok che%ﬁ “?W&?c'ir%?ﬁ obtained.
anoper u er

systemof claiml wherein said markKing c
conprises a vacuum generation device adapted to

14. Pravi i thi.n-sai [ ki ng. chanber when said
sur#éggng?mgéggﬁ%g$%thgﬁgégﬁggmggF "$i de of said
e lasargsehifger t hereby sealing said marking chanber
to said part; a vacuum sensor associated with said

meft YASHYM @SSy 208 neasure the vacuumwithin said

Vanlihdlos iR Hadihz aRBfedngONt rol nmechani sm said contro
mechani sm acti vati hg sai d vacuum generati on device

arigheseinfthe epeningds dendiguedd! tosvainghf engagaitmpaitaprion pudctivation of the
laﬁxg&gmbﬁgid mar ki ng chanmber vacuum sensor

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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and thereupon activating said laser to mark said part.
13. The laser marking systemof claim1 wherein when
said vacuum seal is forned, said |laser marking system
and said part forma nonolithic stable structure that
prevents rel ative novenent between said |aser marking
system and said part, whereupon clear crisp marking is
obtai ned. 14. A |aser marking systemfor marking a
part, conprising: a |aser assenbly, a vacuum
assenbly, and an encl osure having an openi ng, wherein
t han @WPW&V@&WWQMEWN@MB@laSﬂQHS§ermig agenfiperep ao selectively
pr#ﬁﬁﬁigy? thgh&g the | aser assenbly. 15. A

ng a pa (18 ng a | aser marking system

coarrpope&mggsehlman@hﬁmﬁg tife: opeRINQ YV WHErBia tRe Benlinig seBIAk kHfKiglired to
%ﬁg%agpthe part with an encl osure; draMAng a vacuum

REags4he Pafhand lRdowm a chambes Witngid past, greupen e pressure
gﬁlaﬁﬁ’g %Erlﬁbfylﬁiﬁ'o{;’iﬁg a fle?surftixlﬂlélse%ﬂmmﬁrsglldg%?rﬁxg'rtb%%rg %ctlvatmg
ing a part conprls aser asse
cotlhf— |la§g:r®dembly39hmk th¢epla.yt mark a part; a pressure
regul ati ng assenbly; MECCPA/ POO1 A 1 Page 28 of 30 an
encl osure havi ng an openi ng, wherein the |aser
assenbly is configured to selectively mark a part
t hrough the encl osure; and an openi ng seal surrounding
t he opening, wherein the opening seal is configured to
sealingly engage the part and to forma chanber with
said part, whereupon the pressure regulating assenbly
provides a pressure differential in said chanber
before activating the |laser assenbly to mark the part
MECCPA/ POO1 A 1 Page 29 of 30
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