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reference. TECHNI CAL FIELD The present application generally relates
to | aser deposition systens, and nore particularly, but not exclusively, to

| aser powder deposition syst v, jces for application of |aser
energy in chall enging spaces%@ ENCE The use of prisns as final

focusing aptics in |aser.depositjon devic rovide certain advantages over
ordinary ohesseh PAGRLS Bies R beritt GEGNERE Statn Bl FialtkRtr e n
chal l enges, Prisns _are fragile and may_be damaged during use or through
di 1 AREAUPN Moo PRI B8 B oRINE et 2P08. WHICHIR BICOBABEAAIRTEINEY ¢ he | aser
deposition devices. Prisns rr_ay_recaui re intermttent changi ng, the changing
may Jefeienes The pesedt appicedamintelaliet io Mniteg States Paient Apfiliggtion oves and few
tools. Accordingly, there is a demand for further contributions in this
ar ea ssttitiea CBysieayynethod, and apparatus for repair of components” filed June 12, 2008

and United States Patent Application entitled “System and method for component

material addition” filed June 9, 2008; both applications are incorporated herein by

reference.

TECHNICAL FIELD
The present application generally relates to laser deposition systems, and more
particularly, but not exclusively, to laser powder deposition systems having devices for

application of taser energy in challenging spaces.

BACKGROUND
The use bf prisms as final focusing éptics in iaser deposition devices provide
certain advantages over ordinary or coated ienses. However, the use of prisms
intfroduce certain challenges. Prisms are fragile and may be damaged during use or
through differential thermal expansion relative to other components in the laser
deposition devices. Prisms may require intermittent changing, the changing may occur
in a sealed environment with an operator utilizing gloves and few tools. Accordingly,

there is a demand for further contributions in this area of technology.



SUMMARY OF THE | NVENTI ON In a first aspect of the present invention,
there is provided an apparatus conprising: a prismnmount structured to

retain a prism the nount conprising: a |ledge structured to engage a first
side of the prism a support surface structured to engage a second side of

the prism a retaining nsrheMAaRY Gt THEdNVENTIGNDl y engage a third side of
the prism and a nenber that biases the retaining nenber to an engaged
position with the prism In a second aspect of the present invention,
there is proyi defirst Rpéc MM hreseRTRIVeaIiRY: therd @dgeosiiedichuapshritos engage a
first side of a prism a support, surface structed to engage a second side
of the FISHIZAACTET BORN TG FELISTHON & Pl ° SYRLEHPTHRY & BOGE of t he

Prism guctured & éagabé hcﬁliﬁﬁﬂﬂ@bg efe Hrien;ps @tﬁ@ﬁi‘t itﬁfaeélfsir@@ure}iihere@gﬁ%k provi ded
a system conpri sl ng, a laser, de OSIt_I on devji ce.. rative Yy, coupl e to a
i bor |4ERI SHRIOBMRBTIAN: AaRERIgIGTaR VEHGFUERP e@% Ghgacs, Sthied Flﬁgeg

deposi thOPBrifeVifies mB@bedRS ases iheMeERiny meibeicClounedgd@dhatiaon wathahé sm  t he

nmount conprising: a |l edge structured to engage a first side of the prism a
suppor tPT8¥Ff ace structured to engage a second side of the prism a

retaini ng nmegbekehi Ughsth &F the psdstatalh¥ntengagee as phivigedsh Geisef mobet, prism a
bi asi ng menber that biases the retaining nenber to an engaged Posi ion with
the pri%MPTEINgR e SBRARE it cBeagh PHEESTUT oL 419 AP R A 3R T8¢ Phct ur ed
for gragpingdse #R6oAdERASCEipskmt BEY UdieithiAe AAGORS SidiblJerlc@g @nhird In
a fourth aspect of the present invention, there is provided a nethod,
conpris$ﬁb@1%?BVPHing a | aser deposition device; providing a prism nount,

conpri sing al £AUQ 3ps6F tHeGHedeRt RREAAR, Trckd 1sSroEiEEa @ st@n PeonSdHising; SUPPOTr t
surface structured to_engage a secong S|g§ of the pris a r?ta%nlng menber
St r uct uF BETTtASPRY T RET o mGERT¥ el CORPIFE ta erdﬁsqrﬁadﬁm%ﬁ?m FpT 4SBT | ng

nenmber §hate, RhagastheNfer 8ERIsRoAAIREDRIudR a3t aN BRG] Rkt i t he
prism inserting a first, prisminto r-smno

, the p uq;; agd i.nstal.ling the
pri sm niifR. PREPWIHEOMAEERS IR ISP TBAUER iocengage a Hirsipde é’fr‘g}?fdp?r%ﬁt of the
present o j,BV@NLHAG bPudurdditdUoiel $ RbdmENidNGf dRY beism: Siemieipagiyeent s
i ncl ude appar atuses, systens, . e\uces}E har dwar e, et hods, ang,co i nati ons
for npuﬁﬂpﬁﬁﬂhﬁuﬁéhﬁhgﬁﬁ@g%?ﬁ%ﬁ%ﬁﬁ%éﬁ}Wdﬁﬁgééﬁ”ﬂ%%%gF?%Gﬁﬂﬁé 128&sthe Fur t her
embodi MRASing ¥ Ber o &%&gag@d p&ERALHEL tRepeih i Sholabdioadvait Agasicebrt he
present application shall” beconme apparent from.the geﬁcrlptlon and figured
provi dede hapsimpepnt and structured for grasping; and a bladed disk including a non-

conforming region.

In a fourth aspect of the present invention, there is provided a method,
comprising: providing a laser deposition device; providing a prism mount, comprising a
ledge structured to engage a first side of a prism, a support surface structured to engage a
second side of the prism, a retaining member structured to slidably engage a third side of
the prism, and a biasing member that biases the retaining member to an engaged position
with the prism; inserting a first prism into the prism mount; and installing the prism
mount into the laser deposition device.

One embodiment of the present invention is a unique prism mounting device.
Other embodiments include apparatuses, systems, devices, hardware, methods, and
combinations for mounting and changing prisms used in laser deposition devices. Further
embodiments, forms, features, aspects, benefits, and advantages of the present application

shall become apparent from the description and figured provided herewith.



BRI EF DESCRI PTION OF THE FI GURES Fig, 1 depicts a systemincluding a |aser
deposition device and a prismnount. Fig. 2 is a side view of a prism nount
installed in a | aser deposition device. Fig. 3 is a first view of a prism
nount.. Fiwgo 2e982:a4 Second view of a prismnount. Fig. ppAvdsSecdodsofsSt

expl oded view of a prismnount. Fig. 5B is a second expl oded view of a
prismmount. Fig. 6 is a third viewof a prismnount. Fig. 7 is a schematic
fl ow di agram of a procedure for changing a prism

BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 depicts a system including a laser deposition device and a prism mount.
Fig. 2 is a side view of a prism mount installed in a iaser deposition device.
Fig. 3 is a first view of a prism mount,
Fig. 4 is a second view of a prism mount,
Fig. 5A s a first exploded view of a prism mount.
Fig. 5B is a second exploded view of a prism mount.
Fig. 6 is a third view of a prism mount.

Fig. 7 is a schematic flow diagram of a procedure for changing a prism.



WO 2009/ 002544PCT/ US2008/ 008013 DETAI LED DESCRI PTI ON OF REPRESENTATI VE
EVMBODI MVENTS For the purposes of pronoting an understanding of the
principles of the invention, reference will now be nade to the enbodi nents
i 11 ustratwdnm/otises dr awi ngs and specific | anguage w | pClhaseusedistz descri be
the sanme. It will neverthel ess be understood that no Iimtation of the
scope of the invention is thereby intended. Any alterations and further
nodi fications in the described enbodi nents, and any further applications of
the princi pligsTAl ED'BEBDRIPTION G RESRESERUATRIEEMBODIMBERTS D! ated as
woul d normal Iy occur to one skilled in the art to which the invention

rel ates. One enbodi nent of the present invention is a |aser

deposi tion device that produces a molten pool in the deposition process. In

one 1or m \g iEBATIGkE s AR &?L%taﬁdﬁﬁf'th?%ﬁbag%saofr hgovabl e prism

nmount and 'S Ing 1nto re spaces, such as
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stressed y differential Bgermal ex sion gr contraction relative to the
surrdﬂ%’ﬁ@omf“’dmteﬁ'@ﬂ iR §FORE: t%m",@@ap? |‘§)W§F€FRX ‘“femé’eﬂrl can be

held in precise alignnent at the reflecting point of two Tpendl cul ar beam
pat hsalteratiopsranddngber medifications i5rthe geserthads embodigepts s arm tRhehar p,

fragil e edges. The deposition assenbly allows the prismto be placed into

t he rappicaiignshefibe praciples afthe byestiorras daseribedhwerpini armoeptatopiaiadoas ons as a
unit that enabl es manual | oadi ng and changing of the prismhead at the end
of t heowd morMEI60A/r 0 254 4RTEL WSHE081 WOBBIEE thdinveniios reletes. gl ove box. I n
sonme enbodi nents there is no need for wenches or machine screws to secure

t he pri smOmaeinbbtintidre gitieppreseht grentitn is a laser démsitenmdvids haaf t
includes, but is not limted to, helicopters, airplanes, unmanned space

vehi Cﬂr@ﬁucésl X Bfbiteh MoV Rhthe | RPositiah ippdile8s WM eny %thﬁ?fr%sdedd%itilfn}’dé&ﬂldw
vehi cl es, hover crafts, and others. Further, the present inventions are

cont apLased smaru Atk éuh@ atre%vhsse%i@%f maem L&l c%?a&ila%r f@¥nngtintge coupl ed

with an aircraft such as, for exanple, industrial applicationS, power

gener,gpdt,ggw ggﬂ%%ss 8lch aﬁ%grlr:?é?f RS4RI A 9 B asHBRlinE BRGIRBS known to

one ordrndry 's Int
biisk. A prism is located in the removable prism mount and acts as a beam directing

optics for the laser beam. The prism is near the focal point of the laser beam and can
be held in place in a way that the prism can heat and cool without being stressed by
differential thermal expansion or contraction relative to the surrounding mount and
deposition device. Additionally, the prism can be held in precise alignment at fhe
reflecting point of two pérpendicuiar beam paths. In some embodiments the prism itself
is \;ery small with sharp, fragile adges. The deposition assembly allows the prism to be
placed into the mount without the use of tools. Further, the prism mount functicns as a

unit that enables manual loading and changing of the prism head at the end of the arm



Fig. -1 depicts a system 100 including a | aser deposition device 102 and a
prism nmount 104. The | aser deposition device 102 nay be operatively coupl ed
to a laser, for exanple a fiber |aser 106 such as a YAG fiber laser, and a
met al nateoizalyodskd very device 118. The netal nateri alpcdaiscawengsodevi ce 118
may be a netal powder delivery device, a wire feed device, or other known
netal delivery device. In one enbodinent, the netal delivery device 118 is
a titanium powder or titanium alloy powder delivery device that delivers

net al wRm\HRIdet @Ebbé pERPAS sdmeRNsEimeAR thufistdttdedd R RR¥SEHesisv deposi ted

on a bl aded disk 112 at a non-conform ng region 114. The | aser deposition

devi Cfiatife dceiihol QUi HRUSHSHR Ridunt hENFEpbMighighta carera 120 that may

be structured to view the non-conformng region 114 of a conponent 112
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certain enpbodinents, the prism 108 is a right-angle prismthat turns an
i nci d%?at'%é}&gﬁ%@ﬁﬁﬂcﬁ%@'}ﬁ et ey 1ot hetaosnlad withar ajeradtsushigisedorar e
contenplated in the present application. The | aser deposition device 102

i ncl uermplediBgesial anplinatians) powengenengliohaouraping weli dadalsirgreigioneand t i n
tight spaces. In certain enbodinments, the deposition head 110 has a width
nar r oviber appiicationd hawibts owmenf diditdey skifl imths aritled di sk 112, al | owi ng
deposition operations on a bl aded disk 112 having a non-conform ng region
114. The niig- tdapiotsm agstemgl Gnintildingsa mseedepsifiavdagea 10Dandenddsn ty t hat
can be brought into conformance with a | aser deposition operation, and it
may beoant #@4.oThd leer depatiticrodskicew0D mayi ise operafiasy doagdiedRa s iagerafor

manuf acturi ng paraneter that has changed since original manufacture, and/or

that grample amjeiaet Y0eduen a8iaMehBYitRY Idscdeneph mdtal MBRIRAL Herved) the
deposition device 102. Further descriptions of the prismnount 104 for
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102 forns a_sleeve to receive the prism nount in a sliding verti cal

104
manneYevicand2 i gptein saameimertso biwo gtpludes a camera 120 that may be

structured to view the non-conforming region 114 of a component 112 through the.ﬁnal
focusihg optics of thé laser 108. The camera 120, in certain embodiments, allows
operation of the depbsition device 102 in confined areas where line of sight of a repair
area is otherwise unavailabie.'

The laser deposition device 102 includes a prism mount 104 that retains a brésm ‘

108. The prism 108 provides final focusing optics for the laser deposition device 102.



The deposition device 102, in certain enbodi nents, includes a prism nount
body retainer 204 that engages a retaining groove 206 on the prism nount
104. The prism nount body retainer 204 is depicted as a ball-and-spring
retai ner wa 20ds@oiskd ustrati on of Fig. 2, but the prismeeoastockodkyisr et ai ner
204 may be a machine screw or other device to secure the prism nount 104.
In certain enbodi nents, the holder 202 is pulled wth enough force to
overconme the ball-and-spring retainer 204 and rel ease the prism nount 104

f r omif herdpraabbdifitnee the pridid21 08 ik @ rightamBleSoidth kitat Widnddrainkidest feber pri sm
nount 104. In certain enbodi nents, the deposition device 102 incl udes

a P Ya$ h%g_?éggrbagtalma%ih&rbr@m Qﬂ@iﬁé‘faré Eé’ﬁtemeg)%ﬂfé presen

r ef erenci ng an~exanpl e of an alil gnnmen on the prism nount
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he retal ni’ng groove on e SI

104 i.nc oth the
det enbt% .Lé‘raé \D% 21% Sg’ﬁ'ﬁeﬁé g wlt?ghq%bggérsovlltng%r% %Eﬁgt’“es'ﬁ% ﬂeﬁe?%%) go?'pal | owi ng
t he unt 104 tao bel taIIe anl tic thal, .angle for
cach TG B10 B 8ot urias Thaae i Hetheen Plbies St oaHeR BRE 1921 am 108 are
in the correct spatial relatio 5?% zahlnstallatlo Furt her, the
azi mAIRMNGAGPISBHRRIPLIORS AR al% didisk d12MRYBYHEPT-CEAYBING 'RE'YPY | sm 108
and the | aser 106 as the deposition device 102 rotates during deposition
oper atli4onEhe %@n'ﬁ%ft?”ﬁlﬂgé'ﬁﬁ‘ont het 84 regidahaving poonggasifermity thakcabat i on
angl e of the prismnount 104 in the horizontal plane as depicted in Fig. 2,
f or dxaughtdniascanfrm@ancewitiva taset ggpodtivnioperatios, 21d & erayf bewd region thalr f ace,
relative to the deposition device 102. However, the prismnount 104 may be
i nst dé dachagedawyrromiemban ufactusesd, haginigrathabyfacheingopracetérdhat hadD
2009/ 002544PCT/ US2008/ 008013

changed since original manufacture, and/or that may be manufactured originally by a

deposition operation of the depositioh device 102. Further descriptions of the prism

mount 104 for certain embodiments of the present application are presented in the

descriptions referencing Figs. 2 through 6.

Fig. 2 is a side view of a prism mount 104 instalied in a laser deposition device

102. In certain embodiments, the prism mount 104 includes a holder 202 formed in a

surface of the prism mount 104 and structured for grasping. For example, the holder

202 illustrated in Fig. 2 includes grooves and exposed ridges that aliow a user to grasp

the prism mount 104. in certain embodiments, the prism mount 104 has a prism mount

body 208 that slidably engages the deposition device 102 ensuring concentric alignment

of the prism mount 104 within the deposition device 102. In the illustration of Fig. 2, the

deposition device 102 forms a sleeve to receive the prism mount 104 in a sliding vertical

manner.



and the azinmuthal angle for a given enbodinment is nerely a translated angl e
according to the angle of the installation for the enbodi nent. Fig, 3
is afirst viewof a prismnount 104. In certain enbodi nents, the prism
nount 104wpnedvidze4 a | edge 302 that engages a first sirda/wsbeosheop i sm 108.
The prism nount 104 includes a holder 202 fornmed in a surface of the prism
nmount 104 and structured for grasping. The prism nmount body 208 is a
cylindrical barrel in certain enbodinents. In certain enbodi nents, the

pri sm mourthel@dpasitinigiases OBtie BEndAdmbsydifleats, atadiedr£arigh héththynder,

whi ch al |l ows engagenent of a retaining device fromthe deposition device

102. ropmika 204 maegﬁ%@ége@taai_nt@eg@bbé P0ERAhe pRAd% ABEnt 404 NPhe bASGHUdes the
retaining groove 206." A retainer 304, suc_h as a machi ne screw engagi ng a
sur f g8, bdd)f e%ih&@d@i@de‘gﬁ:géd Eé‘étﬂaﬁié?@—é@'ir@ taifter it e ﬂ@%ﬁb% of04 may

y Ya biaSing nenber

retain the prism 108 due t orce applied , such as a

spri : Rhag( r S, lied force, In
cor t a8 258 e ARy EElR cLidihed Aoisy bR SRR E Bl P UeR ¢ 312 1
t he QLi nt dy 2 nd an, end 31Q.0of th i scre 04 ext ends
fr om%ﬁ%%’?@%pﬁgﬁh%%{%g@@o& CeFfIn 8?%981?3‘?'?’?3 @ﬁg‘a@%%ﬁ '? I‘?é'w?l‘il?’l’fhne screw
304 may b ressed, co essi.n he  bi asi.n er and releasing the prism
108 f%mgﬁgmﬁﬁpﬁ’f?mﬁ{hﬁ?&ﬁ““ sSRINGt %P%bg&%”@i@e%e teePTisie MWt scr ew
may be rel eased, allow ng the biasing nmenber to expand and to press the
machi ¢ Erpdle derositien Asyice 182 prfos Rramele white wninsieHigortse edsm meuwrbl e
depends upon the properties of the prism 108, the expected expansion
di ffe¥¥ntial of the prism 108 and the prism mount 104, and simlar
paranmeters that nmay vary with specific enbodinents. In certain enbodi nents,
a bi asi ng I cegaingimbedinents theadeposiBorpderics 102 irciudes s pfdtiusicer21Q thahol d t he
prism 108 wi thout damaging the prism 108. In certain WO
2009/60Q2544 RCHIIYBAROS 5100 BekAesctipibrmeitiencmgritiy. 868 arosfansle of BA bi asi ng
menber between the nut 308 and the prism nmount body 208, Fig. 4is a
secordligrimant slotjeorpthegtisiomitiuni Bddy Z0® 1+ emtah efit@dirdents! tetgrahemdue prism
104 froma side view In certain enmbodinents, a |edge 302 engages a first
si de bR 208 ihBades huBtdiRBand@tRURRARhg YO HAL 206 fthyaad Bife Sas@fad side 406
of the prism 108, and a retaining nenber 304 slidably engages a third side
408 QfrishfigioRht $08 HMRdidd' @ eddismn Mg L Bji IdteaReM} BEiRLRe further
i ncl Sﬁgs a°s| ot 410 tr|1a iegaét;%ﬁween tﬁégﬁg%%ghgggélgnsgbtt %@@tgﬁg‘rtﬁesurface
404. ' ' . ; l,sm 108 to
SN0 AR DD oy RSB S ARar A ot O bl e

expan e ev ere expansi on “or Atraction

rel atj L0y 4t L . i i_n [ ri .ocations of the
pri s%her!r"?t;nl}r@ 41%} eﬁ%%/é%@gggé)é#e?‘g'ﬁ%ie%%gmail ggwﬁﬁg?%ﬁ] fngﬁéégh%?'oer?sgﬂ%nt s due
to t at.ure gradients., The sl 410 further provides space for the prism
108 THRGHR THEF 1867 10 Bhi e Plsrh Do o et s SPALILERRBS Rt Rt m 108,

In certain. e djnents the | edge 302 and the support surface 404 are
coupI'ré%gfﬂag'opggo%he@#‘ﬁﬁﬁ?utﬁ%%"gﬁ§9“t<§?|’d“?'ﬁ‘t%%$ e reiative qiositions o ke

coupling may include the |edge 302 and support surface 404 being integrally
for rr@&sa] Wél aRe ths isar heRiAs tirpdgpamiion device 102 wfatesAiuting d@ositionst r at e

expl oded views of a prismnount 104. Fig. 5A illustrates a prism nount 104
i ncl @8EFYIOHSr i ngs 502 as a biasi ng menber. The nut 308 confines the o-rings
502 between the nut 308 and the prism nount body 208, in one exanple the
nut 308 apsluses hssen, tengrimetiabanglerreters o theerotaticnnaygl® 0Pthergtisier eby
applying retentive force on the nachine screw 304 to retain the prism 108.
Pr es shaunt dQ4tim éheeharidtBaiqfianchas depibteten Fig ey f80dxaropipragzae prishemount ngs 502
further and rel eases the prism 108, and subsequently releasing the end 310
~of t Hedvemhd netatcif et fBA4n a surface, relative to the deposition device 102.  However,

the prism mount 104 may be instalied in any orientation as required by the application,



WO 2009/ 002544PCT/ US2008/ 008013 returns the o-rings 502 to a | ess
conpressed state, retaining a prism 108 if still present. Fig. 5B
illustrates a spring 504 as a biasing nenber. The spring 504 operates

si-m | arl ywbastdmw2sa4ri ngs 502, and any ot her bi asi ng melrars2emsdesnst ood in
the art may |ikew se be utilized in various enbodi nents. Fig. 6 is a
third view of a prismnount 104. The illustration of Fig. 6 shows an
alignnent slot 602 at a fixed azimuthal angle 604 on the prism nount 104.

The rgiefrenetmanal ndRfolEafkhi diibddiPeAZisHERD) a #38LRtR04ndIE aREHiHAr Y. and
may be related to any conponent of the prismnount 104, In certain

enbodiy @taﬁgletmhéﬂ%%éﬂﬁﬁﬁ??ﬂthle% &R 102 includes a protrusion 210
) e alignnments

(Fig. 1) that engages t ot 602 thereby maintaining a constant

' cor tai i Brbdt Amrew REPAFRIRLCRA Y ic%ﬁa*ﬂ%'y*@%%m%ﬁ%aﬁﬁ%léﬁ%fg? ]E](cet Si do
e _.al erence
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angl es . det.ermn by..t he arrangenent parts in deposi tion
devi c’B°E"€‘\z/T5)‘f'H°@§??§iWP?€?&%& 'E‘EHFQ n ?%é”t'cg?? Sﬁ&)@rﬂnsﬂ‘ groug 38%1@5‘ t he detent
303 ms%ﬁgl?e Hti lized to%et her or indjvidually to nmaintain the constant

azi mRIHOIUrgA PO BER IR e rl NeHR s prssint Pedy dedica cylririsalbarml ineed@innount 108.
The alignment slot 602 rra)é be termed a cl ocking slot. Fig. 7is a
schen@fPedimests- dinapriain embadiperiedbe ©rizoonpERt %Wamgiuﬁgsa qetestd0nBr The
procedure 700 includes an operation 702 to provide a | aser deposition

devi diatieand asep sbeeaviioger? adiahoalpvenizagemenit ofra metairting Hevice frioai the

enbodi ments, the procedure 700 further includes an operation 706 to insert
a fi rdgpgsiticermavineo] A2heinprarsim embotimemsl the poipar mbuotb &R a%furthet al | t he
prismmount into the | aser deposition device. The procedure 700 further

i ncl udelades trepetaihingryrddd P06 UAIrasdindr 30dheudH bs B riBcHibe LW EMgadigper WO
2009/ 002544PCT/ US2008/ 008013 deposition device, an operation 712 to renove

t he fduriice f tispiisraMOBNR iMidteied UG, 32MheRefaidraN4 Mdy Fainthe s/ second
prisminto the prismnount, and an operation 716 to reinstall the prism

nount10gdee H‘f@r&e’?‘éﬁjﬁe@%ﬂ? blalsPiy HBMILEE sukR 84 ﬁr@emgirf?ﬁg%%hérae

operation 710 to uninstall the prismnmount fro | aser osition device

i ncl udes, mmyd fié%ﬁdé‘?.aﬂ,glri&? ord T i ?éin{efilil %h?o!&biu{»&ﬁt%%%%i%@%ﬁ%ﬁ}ﬁ?ésﬂg he

bal | - and-spring retai . n certain urthgr e .
oper qri e lep bAABREES o I et RBULRbRoY 285 LAAd A SRS R BT asi ng
e SRR3R0 B BB%H B by Ok B B T e
P! 8518 AR odr8w S HGy BRDrBISES MBI he SISLiRY minbdrand "° P11 oM
teleasing the prism 108 from the prism mount 104, The protruding end 310 of the
machine screw may be released, allowing the biasing mem-ber to expand and to press |
the machine screw 304 against the prism 108. The biasing force allowable depends
upon the properties of the prism 108, the expected expansion differential of the prism
108 and the prisnﬁ mount 104, and similar parameters that may vary with specific

embodiments. In certain embodiments, a biasing force of less than about 3 pounds-

force is sufficient to hold the prism 108 without damaging the prism 108. In certain



In certain enbodi nents, an apparatus includes a prism nount which includes
a prismnount alignnment portion, a holder, a ledge, a prismretainer, a
clocking slot, and a detent. A prismnount alignnment portion is constructed
as a cyl iwdrealzaki gnment barrel and operates to al i giriR8eRfichgd® nount to
be received by deposition device. The cylindrical alignment barrel enables
repeat abl e concentricity alignnent of the prismnount. The prism nount

al i gnnent portion can be constructed of other shapes, such as square or

[ ect AABbAMerfERANA IS Afhiihge trg@sitag;ﬁg'ngémggg&ét&%temg? nyt 308 and hdertain

enbodi ment's, tHe hol I's conflgure rnchsl iS used to

provi re ough which the prism-nount can be grasped by an
i nst r%ﬁsen?l%‘{%hﬁgggggaéperator' s hand. In certain enbodi nents, the holder is

formed as two,sem -circular .cut-outs in pri mpunt , al i gnprent  portion, but
ot her sha'pﬁég' 4152 SPYLRWAHR RyfsEg mougt 35‘61 tﬁ’%r’f’,’e“l’ F?EE’@O d'@r’rStrﬁ’\El%S Bsve only
one cutout r alternatively may have nore than two cut-outs. WO

2009/ JEFBABbERM B SHERYIBYa IR $ertain embadimests; ziladesBBarRarges 2 fiFRs Sideige | s
configured to receive one end of prismand acts to |imt novement of prism
The |€tkyel BEIPGRE 107 anahnot Bafased04 angages a sreopdisida 4Qf ptthe nsisth f or

| aser beam al i gnnent . In certain enbodinents, a prismretainer is
conf | Hif. @adasrefainngmermbet Bedvslideindy engageasrathiidreide 408 of the prism 68t i on Wit h
the ledge to retain prismin a desired location relative to the prism
mount TheThesrh enigent 404, jpr cestaim etmbiodienerdsdbhitbeniealuldys aogigl £10ethasie of the prism
optical path for |aser beamalignnent. In certain enbodinents, the prism

r et ai bweeathd edge @02t andiheauppbr sprasee. hecsehinemlivengMmeslof rom
prism mount and replaced with another prism In certain enbodi nents,

al i greMEN&lioN eI for it bHSMDEXoExPEKH BE cEAPAct N thede Wil ONbifRFdhtidfed to align
the prismnount relative to the deposition device. The cl ocking sl ot

en?‘b|é@ah@i@ﬁ%%@hﬁaéﬁ&?ﬁél&%itbiti%‘pﬁéﬁ“agﬂ&?rﬂﬁd49fncﬁidiﬁ%'$vhé49 g@éﬁ) of the

prismnount relative to the deposition device. In certain odi nents, the
cl ockhagicHs Ur 150 ESntM iehBL Si ILhoR,devi ce to
alignt h:a prism ﬁoﬁﬁﬁﬁﬁ%ﬁﬁgéggé%e?gh%ﬁ%@g?tmgﬂﬁ%%?p%h&t%ﬂe si de of
pris i ti,Q0.. Jn rt.aj i the _prism nount nay
have Srigty de G HRBLaR el Bleals” 11 8! IR, R ntsieedht &% (e et o
cooper.ate Lth ture internal tao deposition device, for nple a
nount ”r%é’f Z%%V?"o‘ﬁw%(#@e"% tﬁ%PBFﬁ‘“dHO‘B’Hé%ﬁr‘i"g’Pﬂ%‘lama.ge| R BA 8 aHHH Bnt , the
detent jis depicted.as a slot _forned in the side pri sm nmount al i gnment
por ¢ sl SRBORENtS Tree80P GG ANIINR SHPBT SUBACY 8t BY7 FRARE 8 1R | Jnont
barrel, The detent_can take other fornms such as a symetrical depression in
ot hePTERHBGHRERPYY 208, and inicerigmn erabodimsnds Hhentayplipg enayeipelytie 4heilesioscki ng
sl ot may be nerged

302 and support surface 404 being integrally formed with the prism mount body 208.

Figs. 5A and 5B illustrate exploded views of a prism mount 104. Fig. 5A

ilfustrates a prism mount 104 including o-rings 502 as a biasing member. The nut 308

confines the o-rings 502 between the nut 308 and the prism mount body 208, in one

exampie the nut 308 appiies some compression force on the o-rings 502 and thereby

applying retentive force on the machine screw 304 to retain the prism 108, Pressing on

the end 310 of the machine screw 304 compresses the o-rings 502 further and releases

the prism 108, and subsequently releasing the end 310 of the machine screw 304



WO 2009/ 002544PCT/ US2008/ 008013 i nto one feature. The detent can be forned
to cooperate with a ball-and-spring assenbly or a nachine screw, as
di scussed her ei nabove. In certain enbodi nents, numerous features

conbi ne twocMdvesii vely form alignnent el enments that agtraistodbésgls the prism
mount relative to the deposition device. For exanple, the alignnent
features of the clocking slot, the prismnount alignnment portion, the
detent, and a nount retention device maintain precise prismnount and | aser

beam @t&r@a@“ﬁﬁé‘b»rﬁa@% %gzittﬁ{%olg%iE%E%s%éﬁ!s?éiéﬁewmhﬁ% C?rriésﬁ %Pﬁ%ﬁgmg%r{the prism

nmount 1S re-inserte position device. her a eat ures
. ' ; $ . ‘ ¢ Nt ai .
s Séggﬁ'%ﬁgf%ra %ﬁ@*@%@%@%ﬁ%@ﬁ%&%ﬁ%ﬁ“?ﬁ% uf éﬁf@e&?g& Pallafy d| "
; : o ; b 5004 Nirile o-ri .
cont | SUPBR-MBI0Y. 3g Ay rhtheiaie e i dilaofit e o v didir skt he

machi ng, sgrew the o-ri i s capabl e of being conpressed. The illustrated
enbodﬁ‘tﬁ@ﬁﬁé” H%rbq‘@terf‘?\%é}%‘-ef‘?%gs, but certain enbodi nents may have fewer, or
nore, than t\/\g q)erat_i ons to replace the Rri,sm may i ncl ude pressing the
nut or end™i8f S i thigcriewef adish ewat 404 hdha diigtrationatRionE skemew@ o f urt her
conpress the o-ri nt%&s) and thereby lift the head of the nachine screw from
t he paiighmentisics SR @Et adixgd agpavthel arae 604 oaphadssthmopnt $04.ndiyei ncl ude
removing the nut conpletely to allow the machine screw to be conpletely

wi t hdredevente engletier peasuningiinetaziodipabahge &0dasatiitigry; Bad praysive refated
conpliant retaining systemdisclosed above naintains beam | ocation and

pr ev efut anyf carnpanest of thetpispr reomnt 404 olw cegrtdio endicdireesist thel lasardepsistionand
contraction of the prismand the prismnmount. In addition, the conpliant

r et ai gévige 393 ireindak lzopetrusionadjousigran thatfenigages eadaligmteritelatiote the prism
Furthernore, the conpliant retaining systemallows for insertion of a WO

2009/ HRZEAARGIM ISR QS It 2z @Bhl shghe befWedr! fAeWepoBitiBRidedickzegiaes of

the prism Qher types of retainer systens are al so contenpl ated herein.

Cor YA P e S8 Lo e ot RS b sfoupl | 0
opposite side of the detent 303, as illustrated in Fig. 6. However, the angle difference
between the siot 602 and the detent 303 may be any angle, for example the angles may
be determined by the arrangement of parts in the deposition device 102. In certain
embodiments, the alignment siot 602 and the detent 303 may be utilized together or
individualily to maintain the constant azimuthal angle between the deposition device 102
and the prism mount 108. The alighment slot 602 may be termed a clocking slot.

Fig. 7 is a schematic flow diagram of a procedure 700 ﬁ)r changing a prism 108.
The procedure 700 includes an operation 702 to provide a Iasef deposition device, and
an operation 704 to provide a prism mount. In certain embodiments, the procedure 700
further includes an operation 708 to insert a first prism into the prism mount, and an

operation 708 to install the prism mount into the laser deposition device. The procedure

700 further includes an operation 710 to uninstall the prism mount from the laser

1¢



As is evident fromthe text and figures presented above, a variety of
enbodi nents according to the present invention are contenpl at ed. An
apparatus includes a prismnount structured to retain a prism the nount

i ncl udi ngvoaodemolge: structured to engage a first side etrhflsenopoisem a
support surface structured to engage a second side of the prism a
retaining menber structured to slidably engage a third side of the prism
and a bi asing nenber that biases the retaining nenber to an engaged

posi taegﬁswohmetvt% BhicpBYatldh £ b%m&ggﬁé kPG §§§%ﬁ6}ﬁ tRE igﬁ'ga‘nrfﬁb'@ﬁt, Gyr ther

i ncl udes a sl ot sposed between the dge a e support surtace. In

cert a&ﬁér&ﬁm{)ﬂm&%gemtatkeecghgﬂri@.ﬁat'imﬁgprfrséﬂfH&,@,ﬁ? ﬁﬁ:ﬁbﬂ&aﬂm&% i@t | east

one o-ring. In certain enbodine al ni rig er 1 ncludes a machine

e PR Re AR PR e i Serebnt B3, W el afhORmistlh RET< ™ e

bi asi ng._nenb [ s retained i.n a coynterpbore in the prismnount body, and an
end oq&fﬂ@ﬁi%t%%ntgﬁtﬁg&‘%PB?'PJH%%“L{?[ ‘éS%‘éﬁR%ﬁtEm Pvice ancfudan certain
further . enbodi nents tt}g i afsi ng rrerrbquﬂgr ovi des a biasing |oad of |ess

t han RiERthe athy SHfeient Tereestoroyerrame i halhead-spRBY BtRERT mount f ur t her
includes a prism nount body, and the |edge and the support surface are
coupl ed t dncreaisfBRehpRRedBwNS, the operatian v 08rb dosarbafisst prise ipta ®m nount
body further includes an alignnent slot at a fixed azinuthal angle, and the
| aserprgapowiunt ngludesiapeonssaiion &8 tapiessthaiendnf the methinedscraw éngage t he
alignnment slot. WO 2009/002544PCT/ US2008/ 008013 In certain further
enbodiamgpress thenipiaping sSnemben tanbapyaiioncT2MEsingert e fide prismdntoshe gabiny engages
a |l aser deposition device, and an alignnent slot at a fixed azi nut hal

angl enowdteard bhepesstion Ebrsicldass tHeehd of tRCinadhimheacpEw s BldWwIhet ruct ur ed
to engage the alignnment slot. In certain enbodinents, the the prism nount

body Hisgihd)ederhier t @pand aptighéshd rAadiBhabkbicifaghifdvBe prideh. t he | aser
deposition device includes a prismnount body retainer that engages the

retai ni ng |§GeAN®-erhiBodifichfd, Bnf Hahals ﬁﬁﬂﬂﬂjs@ﬁﬁ&n rﬁ@@nt%ﬂliéﬁrﬁm}!ﬂ(an %E, JHody

retainer includes at |east one of a ball-and-spring retainer a machi ne

SCr ey & ﬂgﬁﬁf agdr{hé&ﬂr&oﬁ&,%W&&'éﬁ%%égeéfr?gﬁiaw&%%v,s yggksgg%?ozaa@b% der

formed 1 n surtace of e 'prism nount structure aspi ng.

In c 14N & I [ ' ' .S di SCl d.including a
| cdgaettitn A B iy SIEAMeRFBbdon % RS RR BL o Byl ARG L c
struct ur econd si.de, of the S and retaini ng means to
o o e IO ARG e TR INa i I 68 bl b BBkeion Bl ahenc s the |
retaini.ng. meaps incl.udes a retaini menber and a_bi asin mber. In

cor t SYINEIELAITRIAEE DATFR] SAables (PREA HRE ROV HEY SUPTBRR! Fiths orem: i al

t hermal expansi on between the prismand the prism nount without damagi ng
the PP TH& RIS Moynk Aliunetfastion paN e iconsineciag of pthangbares sush @t hal
angl e control neans that enforces a fixed azinuthal angle when the prism
nountSau3rg eisectasguiant derendingen thepparticilahapgeligatien. I n certain further
enbodi nents, the azinuthal angle control neans includes an alignnent sl ot
and/ or a decer@in embodimentsc éha boldeesivodfiguwiedsas a hinchalohardds usedlte cont r ol
means includes an alignnent slot and a detent, and the |aser deposition
devi geovide strdetsraathpoogh whicbrthstprisot moedt ¢z b gesppettyy ah ingroerht 6t by . |1 n

certain further enbodi ments, the prismnmount includes a retaining groove,
and tdmeopeaster's depdsiit conaifiearmbbsadifmentd) efe holdktdasrmaed as two semi-circular

cut-outs in prism mount alignment portion, but other shapes are also contemplated. In
addition, the holder may have only one cutout, or alternatively may have more than two

cut-outs.
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WO 2009/ 002544PCT/ US2008/ 008013 pri sm nmount body retainer that engages-the
retaining groove. In certain further enbodi nents, the retaining groove is
formed on a side of the prismnount including the detent. In certain
exenpl ar ywenhedioment s, a systemincludes a | aser depoSictinGpedessoce
operatively coupled to a fiber laser and a netal material delivery device,
where the | aser deposition device includes a prismnount structured to
retain a prism In certain enbodi nents, the nount includes a | edge

st ruct ur ednteereRoaBBodnddnis ths iddyeal chRfgREl SOTeIALIOROEA] SHBHidHE Bind
structured to engage a second side of the prism a retaining nenber

St uchds edliih@ n%dé#ﬁamggg@g_ r?eree'gé%u&kg?ome lgecoﬁdlét@us%tcﬁﬂﬁigﬁélﬂg member

€
that bl ases the retalni er t0 an engage osition w prism and

a hol i f the prismnount and structured for
gr asp(:';ipﬁli{:(f.af ?%ﬁggfr{ag?ﬁbée gg?rﬁr@% g the system further includes a bl aded di sk

i ncl udi ng =conformng region. .. . _ln certain enbodi nents,..the | aser
depost t 1 o GBIRECATREH et Gt cotping s el £, 3 SR HEW, SVt han 2
wi dt h bet ween bl ades of. t he bl d disk. In certain enpodinents, the prism
mountPTSIP {HEIel AE Sdﬁggﬂlé'”ﬁ??%ﬂﬁﬂgﬁ%?edgéﬁ TEIRMLPTETM M ALePlaR OCcaHAN t he
support surface are coupled to the prism nount body, wherein the prism
nmounteEBYE teg?ﬁ)Pf’%réé“%P'Bymhﬁd@ﬁiQQ AR¢ PEFMJgIRAIRET Reayly eRyBpletfel s ti on
device, wherein the prism nount body further conprises a detent and a
r et ai 9fithg PgFBRRSIcalprRh dpmiaseicbears @liga@pok | ini certaireembedimeritaidbe pasmr i sm
mount body retainer that engages the retaining groove, and wherein the
pri smetmuen cayolly used tu allow thenpisns s batselestistly cereowdd frotmabrisam drsyt ang
retai ner and a nmachi ne screw retainer. I n one exenpl ary enbodi nent,
a netrepticedotitihdemtpergwistn.ng a | aser deposition device, and providing a
prismmnmount. The prism nount includes a | edge structured to WO
2009/ 002544 ReTaldSEADEd R3] Slignment elements including a clocking slot and a

detent are used to align the prism mount relative to the deposition device. The clocking

slot enables repeatable clock position alignment (or azimuthal angie) of the prism mount

relative to the deposition device. In certain embodiments, the clocking slot cooperates

with structure internal to depbsition device to align the prism mount and is shaped as an

elongate cutout on the side of prism mount alignment portion. In certain embodiments,

the prism mount may have more than one clocking siot.

- In certain embodiments, the detent cooperates with structure internal to

deposition device, for example a mount retention device, to align the prism mount. in

one embodiment, the detent is depicted as a slot formed in the side of prism mount

alignment portion tfransverse to the longitudinal axis of the cylindrical alignment barrel.

The detent can take other forms such as a symmetrical depression in other

embodiments. In still further embodiments, the detent and clocking siot may be merged
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engage a first side of a prism a support surface structured to engage a

second side of the prism a retaining nenber structured to slidably engage
athird side of the prism. and a biasing nenber that biases the retaining
menber towanoengaged position with the prism In certaigr@ahgdidgents, the
met hod further includes inserting a first prisminto the prismnount, and
installing the prismnmount into the | aser deposition device. In certain

further enbodi ments, the prismnount further includes a holder fornmed in a

Sur f apey Gfhe fdMurR! ITHE dBIEA cat Bk frfridely &%ﬁ,%%%ge gtﬁ%ﬂga?@eenwe met hod

further includes uninstalling the prism rom-t aser deposition

devi c n‘?’de I i id?&: ri,smnmount, inserting a second
pri smgslsr?':o égggﬁ%ﬁ]nén%%%%‘l Bgn rélg%dgb%%%}a%gc’béhe prismnmount into the |aser
depositio J ; i odinents, the IS unt .further includes
a cyli ndep n?%ﬁ*ﬁ??‘hé%ﬁ%“&%g@ﬁ%‘gﬁgfeﬁ‘éﬁestfgﬁg’é’i}ﬂooﬁ%gg%}gmphe pri sm nount
body further includes . a detent and a retaiping. groqve, the laser. deposition
devi c%“qnmrﬁ(?éeén%&ﬁ?}i@rﬁ ﬂlfgrb‘g'ﬁfr}sgf ETOHE{]reé%W%rtPE fgeROgleT -a%WB@'spri ng
retaiper that engages the . retaining groaove, and the nmethod further includes
uni ns‘?%ﬁ Gr"i%ﬁ@"'?ﬁé’g&%ﬁg’ﬂ?ﬁﬁbiﬁﬁ’fﬁﬁ 86{%%0%%ﬁioaéb@ﬁlﬁmﬁoa@w@@mgmpu| li ng
the holder with sufficient force to overcone the ball-and-spring retainer.

I n ceh@HPm thedetrit, @hd dort retentior deyvise megntatmecisertisodewuat apd i ng and/ or
at | east one o-ring, the prismnount further includes a nut confining the
bi asilagerhenre alipenaeiaitaripe pismds deplaged brithepuiam modyt andtherasi ng menber
is retained in a counterbore in the prismnount body, the retaining nenber
i ncl udesntds mediEenteddoiodie eposifoadeeicd. Otadr gigoimand ésatliresrmbip alsodnt er bor e,
and inserting a first prisminto the prismnount includes pressing the end
of t hedderic IThecafocsravntioneciaitipharit fdituleisanainthimprEtide prighs &idatibg féduhyf i 1 st
prisminto the prismnmount, and releasing the end of the WD

2009/ R4 P5idI60R B4R LA deGdd ne screw to al l ow the biasing nenber to

expand and press the machine screw against the prism “In certain
ebodi MeNtf cefiih SAPGAIHCHES Iacd-HAGS 2 PAKEAD! 2004 NARITDAAL anfdt udi ng a
prismmnmount alignnment feature, and a prismretalner adapted to be received

by t hﬁ)nﬁigﬂ%\ﬁa@ltﬁ wﬁ&:raﬁ%u% t ﬁ@r?fﬂegﬁﬁtgtqf‘%h%e;&} %&tqngﬁﬁ\ene;r%‘? "

apparatus further 1nc es a hol der forne a surface o vabl e

' LLSQB%%F@?%E"'%%H%@?%&SF%@éf%%ggf’ 2’?3&%@%63%%@%5(*&%’%@?%?% Koartgn the
' , e ' ' , ;
Far s R <A BB At el v aBP o (L ONG | ORSHRL B | s wher e

the | edge and the screw cooperate to retain the prism In certain further
embod FRERE NS PHIMIPRS !ﬂci'”sdea‘?rfaﬁﬂﬁg thih GHieoTFNoh TR MAriRe Serew ward thee
hypotenuseT of the prismrests against a surface of the renpvable prism
nounthea0; Pt RRghine, sERw ifHERescorpresp the mringfiandrtherrbyfidse hesd b thaand a
nut, with an o-ring and/or a spring. In certain further enbodiments, the
apparBeeing getemuEemitba peismorAltaspaltiveihn preratiopsite meplace the prisraerayai n

enbodi nents, an apparatus includes a | aser mani pul ati on and powder delivery
appariaglude FRPYing dhe asicromplatelytonalioat the raachias serevetshenomatedein pri sm
cassette structured to be renovably installed in the extension. The prism
cassetithelrawic frede thegprisah irgume bodp befdre rermoving it pristhe Trasaghplmntel ati-ve to
the | aser beam generator. In certain further enbodi nents, the apparatus

f urt hetaining bystem disglossdrabdumninaththins theanpibtaiiarc ass ptdventd Ma&ard & e

enbodi nents, the apparatus includes a screw structured to be received by

t he prisfnatioaBQlfopdiaceriiRNEksiisRch 58d EehtPadlion dIthe Prism and thepri@RE exenpl ary
enbodi ment, a nethod includes providing a | aser powder deposition system

conf ingeliritNGn Bd@itibAMhE eRMIibA! FlaiRMg’ SRS aMbYs FotidildtRfnt B thBSohd &

retains the prism. Furthermore, the compliant retaining system aliows for insertion of a
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WO 2009/ 002544PCT/ US2008/ 008013 powder deposition system where the prism
cassette includes an alignnent portion and a prismretainer, and installing
the prismcassette in the | aser powder deposition system |In certain

enbodi menge,2odshezsaet hod further includes renoving theporiismesassstte and

replacing the prism VWhil e the invention has been illustrated and.
described in detail in the drawi ngs and foregoi ng description, the sane is
to be considered as illustrative and not restrictive in character, it being

undergiaRb AR ivitBBLYcHIRSihG e &Jgeéaoéf%a_pﬁgﬁo%fﬁ%wpe%\f?e@ﬁ%ﬂsfé}em& and

described and that all ‘changes and nodifications that cone within the

spiri ' | ar | ﬁ.[}‘pfél

underésrte (;q(gsé; ?ﬁrg? H‘:?/n%l%aeﬂta %éﬁuggﬁggﬁggdfg%ﬁ&n?g%@géﬁ%y é%{(%, pr g?eoﬁgbl Y,

pr ef he_p r |l .zed . e r.ption above indicate that
t he ﬁéégﬂ?ﬁeg%dc}]%éfgg‘c(?fﬁhgébgn%yh{%{eaulr%@g th%ts%&ﬁlfggigﬂ'gﬁorﬁ%&"ﬁel ess may not be
necessary and enbodi.nents .| acki t he sane be contepplated as within
e scops B SR O e A s PRERIA T pe & VSRR, o o ¢ hat
follow  In reading the clains, it is intended tha]t when words such as "a,
" an, "embpds agrheding 4o the presgaiipveption e opmiatedused there is no
intention to limt the claimto only one itemunless specifically stated to
t he cont r MY 2PPaEkS IBFHARE 2WAisA MREN Hiilugd todetaineasrism. 1 BPBAt and/ or "a
portion” is used the itemcan include a portion and/or the entire item

unl edBclg@ivg; 13 edpe pirgctaireditoengage a st sideyof thangism, a support surface

2009/ 002544PCT/ US2008/ 008013 CLAI M5 WHAT | S CLAI MED | S:
structured to engage a second side of the prism, a retaining member structured to

slidably engage a third side of the prism, and a biasing member that biases the retaining
member to an engaged position with the prism. In certain embodiments, the prism
mount further includes a slot disposed between the ledge and the support surface. In
certain embodiments, the biasing member includes a spring and/or at least one o-ring.
In certain embodiments, the retaining member includes a machine screw, and the prism
mount further includes a nut confining the biasing member between the nut and a prism
mount body. In certain embodiments, the biasing member is retained in a counterbore
in the prism mount body, and an end of the machine screw protrudes from the
counterbore.

In certain further embodiments, the biasing member provides a biasing load of
less than about 3 pounds force. In certain embodiments, the prism mount furthér
includes a prism mount body, and the ledge and the support surface are coui:led to the‘
prism mcuﬁt body. In certain embodiments, the prismn mount body further includes an
alignment slot at a fixed azimuthal angle, and the laser deposition device comprises a

protrusion structured to engage the alignment slot.
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1. An apparatus conprising: a prismnmount structured to retain a prism the
nmount conprising: a ledge structured to engage a first side of the prism a
. support surface structured to engage a second side of the prism a

ret ai ni ngwoendsainzssi ructured to slidably engage a thir écsitdesophostise prism
and a nmenber that biases the retaining nenber to an engaged position
wth the prism 2. The apparatus of claim1, wherein prismnount further

i ncludes a sl ot disposed between the | edge and the support surface.

in certain further embodiments, the prism mount body includes a cylinder that
slidably engages a laser deposition device, and an alignment siot at a fixed azimuthal
angle, where the taéer deposition device includes a profrusion structured to engage the
alignment slot. In certain embodiments, the the prism mount body further includes a
detent and a retaining groove, and the laser deposition device includes a prism mount
body retainer that engages the retaining groove. In certain further embodiments, the
prism mount body retainer includes at least one of a ball-and-spring retainer and a
machine screw retainer. In certain embodiments, the apparatus .includes a holder
formed in a surface of the prism mount and structured for grasping.

In certain exemplary embodiments, a prism mount is disclosed including a ledge
structured to engage & first side of a prism, a support surface structured to engage a
second side of the prism, and a retaining means to slidably engage a third side of the
prism. In certain embodiments, the retaining means includes a retaining member and a
biasing member. in certain embodiments, the retaining means further allows differential
thermal expansion between the prism and the prism mount without damaging the prism.
in certain embodiments, the prism mount inciudes an azimuthal angle control means
that enforces a fixed azimuthal angle when the prism mount is inserted into a laser
deposition devicer. In certain further embodiments, the azimuthal angle control means
includes an alignment slot and/or a detent.

in certain embodiments, the azimuthal angle control means includes an
alignment slot and a detent, and the laser deposition device includes a protrusion
structured to engage the alignment slot. In certain further embodiments, the prism

mount includes a retaining groove, and the laser deposition device further includes a
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3. The apparatus of claim1, wherein the biasing nmenber conprises one of a
spring and at |east one o-ring. 4. The apparatus of claim 3, wherein the
retai ni ng menber conprises a machi ne screw, and wherein the prism nount
further cwopnisgessn nut confining the biasing nmenber hetmgesshiinut and a
pri sm nount body. 5. The apparatus of claim4, wherein the biasing nmenber
Is retained in a counterbore in the prismnount body, and wherein an end of
t he machi ne screw protrudes fromthe counterbore. 6. The apparatus of
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body. The apparatus of claim7, wherein the prismnmount body further

corrprqegggt‘ an alignment slot at a fixed azinuthal angle, and wherein the

iti.on device conpri.ses. a protrusion structured to en e the
L??Sangﬁf qg:ctglfta{r]x exemplary efrqgodtments, apsysgem ?nc udes a laser depos:t?on dg\%ge

operatively coupled to a fiber laser and a metaf material deiivery device, where the laser
deposition device includes a prism mount structured to retain a prism. In certain
embodiments, the mount includes a ledge structured to engage a ﬁrét side of the prism,
a support surface structured to engage a second side of the prism, a retaining member
structured to slidably engage a third side of the prism, a a biasing member that biases
the retaining member fo an engaged position with the prism, and a holder formed in a
surface of the prism mount and structured for grasping. n certain embodiments, _the
system further includes a bladed disk including a non-conforming region.

In certain embodiments, the laser deposition device includes a deposition head
having a width narrower than a width between blades of the biaded disk. In certain
ambodiments, the prism mount further inciudes a prism mount body, wherein the ledge
and the support surface are coupled to the prism mount body, wherein the prism mount
body comprises a cylinder that slidably engages a iaser deposition device, wherein the
prism mount body further comprises a detent and a retaining groove, wherein the laser
deposition device includes a prism mount body retainer that engages the retaining
groove, and wherein the prism mount body retainer comprises at least cné of a ball-

“and-spring retainer and a machine screw retainer.
in one exemplary embodiment, a method includeé providing a laser deposition

device, and providing a prism mount. The prism mount includes a ledge structured to
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9. The apparatus of claim?7, wherein the prismnount body conprises a -
cylinder that slidably engages a | aser deposition device. 10. The
apparatus of claim9, wherein the prismnmount body further conprises an

al i gnnentwslzawwedssa fi xed azi nut hal angl e, and wher ei rctrhm2doss@nisdeposi tion
device conprises a protrusion structured to engage the alignment slot. 11.
The apparatus of claim9, wherein the prismnount body further conprises a
detent and a retaining groove, and wherein the | aser deposition device

i ncl udesgd PhiESHERY A RANY éﬁmﬁabe%&:ueﬂ@@@%eﬁ%ﬁé ﬁ%@&é}id‘ﬁd%@ove-

12. The apparatus of claim1l, wherein the prism no ody retal ner
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the prism mount, and installing the prism mount into the laser deposition device. In

certain further embodiments, the prism mount further includes a holder formed in a

surface of the prism mount and structured for grasping, and the method further inciudes

uninstaliing the prism mount from the laser deposition device, removing the first prism

from the prism mount, inserting a secpnd prism into the prism mount, and reinstalling

the prism mount into the laser deposition device. In certain embodiments, the prism

mount further includes a cylinder that slidably engages a laser deposition device, the

prism mount body further includes a detent and a retaining groove, the laser deposition

device includes a prism mount body retainer comprising a ba!l-aﬁd-spring retainer that

engages the retaining groove, and the method further includes uninstaliing the prism

mqﬁnt from the laser deposition device by pulling the holder with sufficient force to

overcome the ball-and-spring retainer.

In certain further embodiments, the biasing member includes a spring and/or at
least one o-fing, the prism mount further includes a nut confining the biasing member
between the nut and a prism mount body, the biasing member is retained in a
counterbore in the prism mount body, the retaining member includes a machine screw
having an end that protrudes from the counterbore, and inserting a first prism into the
prism mount includes pressing the end of the machine screw to compress the biasing

member, inserting the first prism into the prism mount, and releasing the end of the

17



WO 2009/ 002544PCT/ US2008/ 008013 15. The prism nmount of elaim 14, wherein
the retaining neans includes a retaining nenber and a bi asi ng nenber. 16.
The prism nount of claim 14, wherein the retaining nmeans further allows

di f f er entwel2odshersanl expansi on between the prism and tpagappiosmsinunt

wi t hout damaging the prism 17. The prism nount of claim14, further
conprising an azinuthal angle control neans that enforces a fixed azi nuthal
angl e when the prismnount is inserted into a | aser deposition device. 18.

The théﬁﬂw@%@ﬁw /f alfblm?{r%‘ pidsin rRb&r thR&paRd Eﬁﬁzﬁ%&‘é@iﬁgl rﬁa&?@é g?evfreans

i ncludes at |east one of an alignnent slot an tent. he prism
rm!mtantginﬁlt L gldih, wherein the azinuthal angle control neans includes an
al i gnrent sl ot and a detent, and wherein the |aser deposition device
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by the removable prism mount and configured to retain a prism. The apparatus further

includes a holder formed in a surface of the removable prism mount and structured for

grasping. in certain further embodiments, the apparatus includes a clocking slot and a

detent structured fo align the removable prism mount. In certain further embodiments,

the apparatus further includes a ledge structured to réceive a portion of a prism, where

- the ledge and the screw cooperate to retain the prism. in certaiﬁ further embodiments,

the prism is a right angle prism arranged such tﬁat the hypotenuse of the prism rests

against a surface of the femovable prism mount. In cerfain embodiments, the prism

retainer includes a screw and a nut, with an o~ri7ng andfor a spring. In certain further

embodiments, the apparatus includes means for retaining the prism.

inrcertain embodiments, an apparaius includes a laser manipulation and powder

delivery apparatus having a laser beam generator and an extension, and a priém

cassette structured to be removably installed in the extension. The prism cassette

includes an alignment portion to orient the cassette relative to the laser beam generator.

In certain further embodiments, the apparatus further includes a prism mounted in the

prism cassetfte. In certain embodiments, the apparatus includes a screw structured to

be received by the prism cassette and configured to retain a prism.

In one exemplary embodiment, a method includes providing a laser powder

deposition system, configuring a prism cassette to be releasably instalied in the laser
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21. The prismnount of claim20, wherein the retaining groove is formed on
a side of the prismnount including the detent. 22. A system conprising:
a | aser deposition device operatively coupled to a fiber |laser and a netal
mat eri al welzwanyssdevi ce, wherein the | aser depositiorpcdast@ecesacd udes a
prismnount structured to retain a prism the nount conprising: a |edge
structured to engage a first side of the prism a support surface
structured to engage a second side of the prism a retaining nmenber

S B Bg%%%ﬁf%o/gﬁggggg%gg naRge tie bhémEasiétte PEiUdBS ar iRfmenyBortion and
a prism retainer, and installing the prism cassette in the laser powder deposition
system. In certain embddiments, the method further includes removing the prism
cassette and replacing the prism.

While the invention has been illustrated and described in detail in the drawings
and foregoing description, the same is to be considered as illustrative and not restrictive
in character, it being understood that only certain exemplary embodiments have been
shown and described and that all changes and modifications that come within the spirit
of the inventions are desired to be protected. It should be understood that while the use
of words such as preferable, preferably, preferred or more preferred utilized in the
description above indicate that the feature so described may be more desirable, it
nonetheless may not be necessary and embodiments lacking the same may be
contemplated as within the scope of fhe invention, the scope being defined by the
claims that follow. In reading the claims, it is intended that when words such as “a,”
“an,” "at least one,” or “at least one portion” are used there is no intention to limit the

claim to only one item unless specifically stated to the contrary in the claim. When the

language “at least a portion” and/or “a portion” is used the item can include a portion

and/or the entire item unless specifically stated to the contrary.
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a biasing nenber that biases the retaining nenber to an engaged position
with the prism a holder forned in a surface of the prism nount and
structured for grasping; and a bl aded di sk including a non-conform ng
region. ®®.200hw2smystem of claim22, wherein the | aserpclaposisisisim devi ce

i ncludes a deposition head having a wdth narrower than a w dth between

bl ades of the bladed disk. 24. The system of claim 22, wherein the prism
nmount further conprises a prismnount body, wherein the | edge and the
support surface are coupled to thepgigm mount body, wherein the prism
nount body conprises a cylinder that slidably engages a | aser deposition
devi cgqAPes el A f1RS R | sm mount body further conprises a detent and a
retai ning groove, wherein the | aser deposition device includes a prism
nount body retainer that engages the retaining groove, and wherein the

pris nt r i.ner. conprises at |east one of a ball-and-spring
retaine Haﬁ%)ggaqﬁﬁgﬁ%nﬁgs'ggrew retainer. 25. A nmethod, conprising: providing

a | aser deppasmimourdewuckired to retainr prgndi thg ndourtticempmelngt . conprising a
rism a support surface

| edge structured to engage a first side of a
structured to &_GQQ@ Sé{%g'g’&‘?fﬁf;? iR g'isﬁé'dﬁrqf bR PBSFet ai ni ng nmenber
structured to o s@sirysan@agenRrbl tdlefgale oketbiti ﬁﬁb%hé‘?ﬂsrﬁ; bi asi ng
menber that biases the retaining menber to an engaged position with the
prism a retaining member structured to slidably engage a third side of the prism;
and
a member that biases the retaining member to an engaged position with

the prism.

2. The apparatus of claim 1, wherein prism mount further includes a slot disposed
between the ledge and the support surface.

3. The apparatus of claim 1, wherein the biasing member comprises one of a spring
and at least one o-ring.

4. The apparatus of claim 3, wherein the retaining member comprises a machine
screw, and wherein the prism mount further comprises a nut confining the biasing
member between the nut and a prism mount body.

5. The apparatus of claim 4, wherein the biasing member is retained in a counterbore in
the prism mount body, and wherein an end of the machine screw protrudes from the
- counterbore,

6. The apparatus of claim 1, wherein the biasing member provides a biasing load of
less than about 3 pounds force.
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~inserting a first prisminto the prismnount; and installing the prism
nmount into the | aser deposition device. 26. The nethod of claim 25,
wherein the prismnount further includes a holder formed in a surface of

t he pri snwoomteozsasl structured for grasping, the met hhagdfunidaessegonpri sing
uninstalling the prismnount fromthe | aser deposition device, renoving the
first prismfromthe prismnount, inserting a second prisminto the prism
nount, and reinstalling the prismnount into the |aser deposition device.

WO 209.9"(99%5%%5% W%@FII QQROLR ¢ _7pr‘éf-§?ﬁwdlﬁtt hﬁgﬁe‘?fcoﬁlp‘f‘iis@% 3 ris\‘\’{‘ﬁfoﬁhf‘ the

pri sm nount e udes a cylin that slidably engages a | aser
deposhedy@ndeviiatein the dadgeranditbemuppariesidace Boel potried kethequigsn gt a det ent
and ﬁ?@ ai ni ng groove, and wherein the | aser deposition device includes a
pris unt body retainer conprising a ball-and-spring retainer that

engages the retaining groove, wherein the uninstalling the prismnount from

e N T 2 R
25 alighnesrRisiot g fixeaSzMuUtRBIGR]le CAHIPhERSN BitCladér deptRitiondicwisd at | east

one o-ring; wherein the prismnount further conprises a nut confining the
bi asi $RIMAEIAS? PIEURES Stiusturad to gRaage e alignmrmsiBody;

9. The apparatus of claim 7, wherein the prism mount body comprises a cylinder that

slidably engages a laser deposition device.

10. The apparatus of ciaim 8, wherein the prism mount body further comprises an
alignment slot at a fixed azimuthal angle, and wherein the laser deposition device
comprises a protrusion structured to engage the alignment slot.

11. The apparatus of claim 8, wherein the prism mount body further comprises a detent
and a retaining groove, and wherein the laser deposition device includes a prism mount
body retainer that engages the retaining groove. |

12. The apparatus of claim 11, wherein the prism mount body retainer comprises at

least one of a ball-and-spring retainer and a machine screw retainer.

13. The apparatus of ¢claim 1, further comprising a holder formed in a surface of the

prism mount and structured for grasping.

14. A prism mount, comprising:
a ledge structured to engage a first side of a prism;
a support surface structured to engage a second side of the prism; and
a retaining means 1o slidably engage a third side of the prism.
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wherein the biasing menber is retained in a counterbore in the prism nount
body; wherein the retaining nmenber conprises a machi ne screw having
an end that protrudes fromthe counterbore; and wherein inserting a
first priwozomeasshe prism nount conprises pressing therasdoebostise machi ne
screw to conpress the biasing nmenber, inserting the first prisminto the
prismmnmount, and releasing the end of the machine screw to allow the

bi asi ng nmenber to expand and press the machi ne screw against the prism

15. The prism mount of claim 14, wherein the retaining means inciudes a retaining

member and a biasing member.

16. The prism mount of claim 14, wherein the retaining means further allows differential
thermal expansion between the prism and the prism mount without damaging the prism.

17. The prism mount of claim 14, further comprising an azimuthal angle control means
that enforces a fixed azimuthal angle when the prism mount is inserted into a iaser
deposition device.

18. The prism mount of claim 17, wherein the azimuthal angle control means includes
‘at least one of an alignment siot and a detent.

- 19. The prism mount of claim 17, wherein the azimuthal angie control means includes
an alignment slot and a detent, and wherein the laser deposition device includes a
protrusion structured to engage the alignment slot.

20. The prism mount of claim 19, further comprising a retaining groove, and wherein
the laser deposition device further includes a prism mount body retainer that engages
the retaining groove.

21. The prism mount of claim 20, wherein the retaining groove is formed on a side of
the prism mount including the detent.

22. A system, comprising: ‘

a laser deposition device operatively coupled to a fiber laser and a metal material
delivery device, wherein the laser deposition device includes a prism mount structured
to retain a prism, the mount comprising:

a ledge structured to engage a first side of the prism;
a support surface structured to engage a second side of the prism;
a retaining member structured to slidably engage a third side of the prism;
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a biasing member that biases the retaining member to an engaged
position with the prism;

a holder formed in a surface of the prism mount and structured for
grasping,; and ' '

a bladed disk including a non-conforming region.

23. The system of claim 22, wherein the laser deposition device includes a deposition
head having a width narrower than a width between blades of the bladed disk.

24. The system of claim 22, wherein the pﬁsm mount further comprises a prism mount
body, wherein the ledge and the support surface are coupled to the prism mount body,
wherein the prism mount body comprises a cylinder that slidably engages a laser
deposition device, wherein the prism mount body further comprises a detent and a
retaining groove, wherein the laser deposition device includes a prism mount body
retainer that engages the retaining groove, and wherein the prism mount body retainer
comprises at least one of a ball-and-spring retainer and a machine screw retainer.

25. A method, comprising:

providing a laser deposition device;

providing a prism mount, comprising a ledge structured to engage a first side of a
prism, a support surface structured to engage a second side of the prism, a retaining
member structured to slidably engage a third side of the prism, and a biasing member
that biases the retaining member to an engaged position with the prism;

inserting a first prism into the prism mount; and

instaliing the prism mount into the laser deposition device.

26. The method of claim 25, wherein the prism mount further includes a holder formed
in a surface of the prism mount and structured for grasping, the method further
comprising uninstalling the prism mount from the laser deposition device, removing the
first prism from the prism mount, inserting a second prism into the prism mount, and

reinstalling the prism mount into the laser deposition device.
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27. The method of claim 28, wherein the prism mount further inciudes a cylinder that
slidably engages a laser deposition device; wherein the prism mount body further
comprises a detent and a retaining groove, and wherein the laser deposition device
includes a prism mount body retainer comprising a ball-and-spring retainer that engages
the retaining groove, wherein the uninstalling the prism mount from the laser deposition
device comprises pulling the holder with sufficient force to overcome the ball-and-spring

retainer.

28. The method of claim 25:

wherein the biasing member comprises one of a spring and at least one o-ring;

wherein the prism mount further comprises a nut confining the biasing member
between the nut and a prism mount body;

wherein the biasing member is retained in a counterbore in the prism mount
body;

wherein the retaining member comprises a machine screw having an end that
protrudes from the counterbore; and

wherein inserting a first prism info the prism mount comprises pressing the end of
the machine screw to compress the biasing member, inserting the first prism into the
prism mount, and releasing the end of the machine screw to allow the biasing member

to expand and press the machine screw against the prism.
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