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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 laser energy in challenging spaces.

BACKGROUND
The use 6f prisms as final focusing optics in laser deposition devices provide
certain advantages over ordinary or coated lenses. However, the use of prisms
introduce 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.



One enbodi nent of the present invention is a unique
pri sm nounti ng device. O her enbodi nents include
wappanasuses, systens, devices, hardware, net hPUEUSZN§008013
conbi nations for nmounting and changing prisnms used in
| aser deposition devices. Further enbodi nents, forns,
features, aspects, benefits, and advantages of the
present applicati fromthe
description and f?@u@@%\pﬁg@ ﬁie\?%'\slvi NBRI EF
DESCRI PTION OF THE FIGURES Fig. 1 depicts a system
including a | aser deposition device and a prism nount.
Fig. 2 is aside viewof a prismnount installed in a .
Qnesembadimeant: ¢fdhe pegserd inygrijiongs jasunriape psism, maynging glevice.
prismnmunt. Fig. 4 is a second view of a prism nount.
Other errbgdinggnts snclude appastpses) sy staresy devices) hiasdwamemethods, and
Fig. BB is a second expl oded view of a prism nount.
combindfiogis for mduatihgiand sHamwying pAsimesiediavaser depbsition Gevices.
schematic flow diagram of a procedure for changing-a

Further 8mboairkEdA! RﬁRé??%fméjsT,'a%b%, %E&H—é\ydvgntages of the present

EVMBODI MENTS For 't he purposes of pronbting an

TR t [ [ hci . of the invention .
applicatdi AN L BhateE (BRI FoFielon ABLIGIER Pr8Mued herewitn.
illustrated in the drawi ngs and specific | anguage w ||
be used to describe the sane. It will neverthel ess be
understood that no Iimtation of the scope of the
invention is thereby intended. Any alterations and
further nodifications in the described enbodi nents,
and any further applications of the principles of the
i nvention as described herein are contenpl ated as
woul d normal |y occur to one skilled in the art to
whi ch the invention relates. One enbodi nent of the
present invention is a | aser deposition device that



produces a nolten pool in the deposition process. In

one formthe deposition device includes a snmall arm
wa@paoaoasesrovabl e pri sm nount and i s operabl e fBPCT/US2008/008013

reaching into relatively tight spaces, such as between

two bl ades fornmed in a gas turbine engine blisk. A

prismis located in the renovabl e prism nount and acts

as a bean1dtﬁgﬁﬁggggggpkﬁﬁoﬁprbhqﬁgqﬁﬁﬂq@ganl The

prismis near por nt of t aser beam and

c hel d i | ace j.n a wa hat ..t he pr.ism gan heat
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t hermal expansign or contraction relative to the ]

Fig; % ig@heifRyiom @he Rifrdn deqisyiinstalied iy a daser depositiandeyjce.
the prismcan be held in precise alignnment at the

Figef3 isa finstyview ot a prismaymopet.pendi cul ar beam paths. In

some enbodi ments the prismitself is very snmall with
Fiharis,a $ecid wiendgfes pridiemdenosi ti on assenbly al | ows

the prismto be placed into the nount w thout the use
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at enabl es manual adi ng and changi ng of the prism

t
t - [ [ psi a glove box. In
F@g%e% g@o%%&n@?@%ﬁé&&'ﬁ% dﬁggdciﬂfdcﬁ‘?ﬁw enches or
na%hine sgrews to secure the prismnount in the proper
Fig- Og5 Aettird Vi of & PHSMiMQYDtt ¢ » i ncl udes, but is not
limted to, helicopters, airplanes, unmanned space
Fige i is 1acschematicifiqw sliagram ef a proceduraderechanging aprisres,
rotary wi ng vehicles, hover crafts, and others.
Further, the present inventions are contenplated for
-utilization in other applications that may not be
coupled with an aircraft such as, for exanple,
i ndustrial applications, power generation, punping
sets, naval propul sion and other applications known to
one of ordinary skill in the art. Fig. 1 depicts a
system 100 i ncluding a | aser deposition device 102 and
a prismnount 104. The | aser deposition device 102 may
be operatively coupled to a | aser, for



exanple a fiber |aser 106 such as a YAG fi ber |aser,
and a netal material delivery device 118. The netal
woraioendzi4 del i very device 118 may be a netal ppemd©s2008/008013
delivery device, a wire feed device, or other known
netal delivery device. In one enbodi nent, the netal
delivery device 118 is a titanium powder or titanium
f &y
S o S R T TRV EEYBRaENTS,
is deposited on a bl aded disk 112 at a non-conform ng
region 114. The | aser deposition device 102, in
certain enbodinments, further includes caperg 12
FoR the RposesSf Alemoling AngnAessianaing efNecimsinies st the
reglon 114 of a conponent 112 through the fina
invention oiefesienge ayitl now e mate iaberembedimends dlustrated rothei drawings
certain enbodi nents, allows operation of the
and spedfipdanguaye wiMbe aséd 2o describd theeshrae e dswilheverthetessolfe
sight of a repair area is otherw se unavail able. The
understc%cﬁfﬁfat FRARSitdticHotpE! sQ:%géQﬁ thé fvedidnds BidraBy MeRtied Oéb\ny

at retains a prism1 The prism 108 provides final

alteratioég%#ﬁ'fU&h%_ﬁHé)‘&?‘fc%‘i’lonEhﬁ tﬂ@?&crﬁ)‘% thGI?néirﬁ\ﬁét Sfd ]algé fbﬂher

ain e the is ari

. prismthat. tu ent ser be
applicatigas atsae PHNERIRP! DerBreTlinas SRt heraib Al fpntemplated as
in the present application. The I aser deposition
would nerealiyeoaayr to eeruddiedhindbp @t 1o whichdha inventionselalag. be
narrow and designed to fit in tight spaces. In certain
Omeberbodiment dfltbe gepsarttinventiondd alla8ehdepasitidnidivice that
narrower than a wi dth between bl ades of a bl aded di sk

produces B2mofteh@ionth fieP@SHdsitioh piviedt] mmonefoim thadegositidk device
112 having a non-conform ng region 114. The

mcludesnaﬁ’grr%ﬂ A Fhda e v‘éﬂ)léL ésr‘rﬁm@uﬁﬁgh@% Gp¥iabte for reachmg into

on-contormty t t can be brought 1 nto confornmanc

re'at've%éﬁ)%%% v S BRIt i Q?%&%waev?ﬁ%me

nuf act uri.n aranmeter that has
blisk. A prgtrin IUS located m%g removabre prpsm 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 perpendicular beam paths. In some embodiments the prism itself
is \}ery small with sharp, fragile edges. The deposition assembly allows the prism to be
placed into the mount without the use of tools. Further, the prism mount functions as a

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



changed since original manufacture, and/or that may be
manuf actured originally by a deposition operation of

w0 b@odesasi ti on device 102. Further descri pti oPGT/U820081@08013
prismmount 104 for certain enbodi nents of the present
application are presented in the descriptions
referencing Figs. 2 through 6 . Fig. 2 is a side view

while mﬂ&w C@BX%WLI'H%oﬁ%e% Egt&ﬁ@ th@ré‘ns'rﬁgﬁée(ﬂ’m@dcﬂ@s or

In certain e di ment s prism nmount
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e, .t hoI der 202 illustra (ied in Fi 2 .includes
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the prismnmount 104. In certain enbodinents, the prism
unmannegdspaceoshicles dixed wingrahicledomriabds \Mlmgitlebllclaﬁiamty!ry wing

engages the deposition device 102 ensuring concentric
vehiclesahogaenenafts pand lotharsi Furthenntheldrésant inventidres arepesiteplated for

device 102. In the illustration of Fig. 2 , the
utilizatiohSR&thér é}fblféﬁﬁbﬁ@tﬂéﬁn%y?hﬂ?bé c%h R—:‘GSWRI"? aheeﬁﬁiréﬁ? shEﬁ as, for

prl sm nount 04 I1n a slidi ng ver IC& manner .

examplé]I ?ﬁ{fiﬁéﬁélo%ﬁﬁgg%ﬁ%ﬁqeﬂﬁé&%ﬁ gg 445[‘?% rfavarL Rropusion and

r et ai n roove 06 .on t sm nmount 104. The
other apdfibiTR KNV RIpNE & SrsiBAnBH! F@, editot ed as a
bal | -and-spring retainer in the illustration of Fig

Fig. hdepictsea pystem hBQincluding & lesar depositian dayicsel 2 and a prism

machi ne screw or other device to secure the prism
mount 18dunfthellader depastivaidevieettid maytks opémtivelydmupkaPto a laser, for
pul l ed with enough force to overcone the

exampléalfibep e A0BRMIchedh 'YX G 7iBér jizer ! shEaghetal haefiginelivery
mount 104 fromthe dep03|t| on device 102 - for exanpl e

cevice 1o Fpe TSl bl SR R M Il ol A bl cevery
device, 3 Wik fé%' o&ev%cleo orr}ﬁlt\er known metal delivery device. In one embodiment,
the metal delivery device 118 is a titanium powder or titanium alloy powder delivery
device that delivers metal powder to the deposition head 110 such that the powder is
deposited on a bladed disk 112 at a non-conforming region 114. The laser deposition

- device 102, in certain embodiments, further includes 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 106. 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 unavailable.‘

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

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



engages an alignnent slot (see description referencing

Fig. 6 for an exanple of an alignnent slot) on the
w@eiogroaseunt body 208. In certain enbodi nent s, P€T1ES2008/008013

pri sm nmount body 208 includes a detent, and the

retaining groove 206 may be on the side of the prism

mount 104 including the detent. The detent, the

In certalﬂlérﬂl!%@merﬁ% %he rp’;ffé‘ilr‘n 9bs8hoLH é;tlﬁ’ ?? ﬁﬁémq Qt fd?ﬁs an incident laser
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applicatione 1he Wser dgppaiion tqea foz @Cﬁiq%r%ﬁﬁao%if'oéé@ﬁd 10 that may
installation. Further, the azinuthal angle control

be narrawaand aiemgrteldetOrfetluaﬁlgbtesm& i loreeri@in embagirents] e deposition
the | aser 106 as the deposition device 102 rotates

head 110udsg widthasarrower thaerawidth between biatidtesfea bladededisk 112,
azimut hal angle refers to the rotation angle of the

aIIownngmépﬁgltWGéer%%né '&nté‘ BIa'Ei%H' diSKH 3D nRlviea %nd&mféﬁﬁ fgirBgion

for exanple as the prism nmount” 104 wou

114. Thgorﬁdar{ 8 hforﬁ!ﬁ{eqlrécc@érl834%%%@%%%@\{1@; %Hé’r?c&?fo?&ﬁxéﬂat can be

eposeion ri-sm hount
be_installe any orientation asre ired t he

brought E{r'gé qoggqrpg:}pcgn\gq? ﬁgagg %Rq%qlorhﬂgg@ttpar :aK bey a region that
) - enbodinment is nerely a translated angle according to
is damaged. wWad). enisfmandfachyed| having @ manUfacngmﬁaaafamﬂﬁer thatdras

3is afirst viewof a prismnount 104. In certain
changedsinodiamgitiad mamefapture nama’onthat Gday be Innarasfaatured geigddly by a

that engages a first side of the prism 108. The prism
depositid® eperatidh d)ﬁ’tﬁbtd?ﬁ)sﬁldhodi@lﬁée 202. frurtied deBcaptiohd elteqrism

the prismmunt 104 and structured for grasping. The

t |
mount 19&'f§%é’f%’iﬂ gﬁﬂgdm?é?ﬁs of the ?ﬁés!eﬂfjéhgl?égt%ﬂrér% prtbﬁgntgrdi in rtnhe

tarn enbodinents. In certain e ment s

sosro PR R PR IR 208 o T i tened area o

F%evzl |(s:ea é.&%@.é\ﬂ%f a prism mount 104 installed 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 allow 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.



deposition device 102. In certain enbodi nents, the

pri sm nmount body 208 further includes the retaining
wWQ@r@owe2s206. A retainer 304, such as a machi nePGLUS24108/008013

engagi ng a surface of the prism108, is illustrated in

Fig. 3. The retainer 304 may retain the prism 108 due

to force applied by a biasing nenber, such as a spring

T?%rdfg)déltfdnr@é\ﬁ%e woer délifan‘? eHHI?ﬁrgEbfsx i8S ﬁ%glrsinfg\ount body

I'n certain e ment s asing ne

retainer 385t Ehddbd, SUNANGY G Zan Bahe aFGhT ML Jban o prism

rom t he unt bod 8. The rotrudi ng end 310
mount bRy BRI E S GRAF5H hal) 36 BHEBLEEINED EihedbvsiEation of
t he bi asi ng rrenber and rel easing the prism 108 from
Fig. 2, butthepprisrmmeumt badysretainer godmaxibe@ madhdesaewtdiether device
machi ne screw may be rel eased, allow ng the biasing
to secureth® @ristromexipan 4 aral ceriaiwmbodimeeritapihieﬂﬁoldélr 202 #pulled with
agai nst the prism 108. The biasing force allowabl e

enough fSIEE RS DVERDME Bife BARBARLIR tgor%tahl‘iér P04 %Pﬂj]r@ﬁaasbrlﬁe e prism mount

expect ed expansion differen of the prism1

104 fronf ffe 8%?%1.6%89 £0fha 206t SldthbRIWhY BFRLRlIhd ﬁ‘m%tpr'i@%{ mount

ZECrc &b n cer

enbodlnents a biasing force of |ess than about 3
104. poundsforce is sufficient to hold the prism 108

wi t hout damagi ng the prism 108. I n certainenbodi nen

Inpcertrinmebed r\%@ posiiondevieeHe2 inludesea nrﬁ'@umm 210 that

308 and the prlsn1nnunt body 208. Fig. 4 is a second
engages/aralighmgnpsiot (semdescriplion réferencieg kig. €ifor adtexample of an

illustrates the prism 104 froma side view In certain

alignmentgiot)iorethiesprisan heslgft b3y 2080 agesertaiih iehtodimédts @Re prism mount
the prism 108, a support surface 404 engages a second

body 208 r?’cg é%aqetéﬁle aRbith ré-l%ﬁun (%/Sé g G‘ Se %Wﬁ% Sé&)é)éf the

engages a t pr| sm

prism mﬂj']rgt] ﬁd&eigd@ﬁgihe}l%tetnhgt rc}e?érqt ﬁ@gﬁé%ehf‘ SIo{ Yn td? or both the

detent and the alignment slot may provide azimuthal angle control allowing the prism
mount 104 to be installed at an identical azimuthal angle for each installation, ensuring
that the fiber laser 106 and the prism 108 are in the correct spatial relationship at each |
installation.. Further, the azimuthal angle control maintains the relative positions of the
prism 108 and the laser 106 as the deposition device 102 rotates during deposition
operations.

As used herein, the azimuthal angle refers to the rotation angle of the prism
mount 104 in the horizontal plane as depicted in Fig. 2, for example as the prism mount
104 would rotate if set flat on a surface, relative to the deposition device 102. However,

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



bet ween the | edge 302 and the support surface 404. In

certain enbodi nents, the slot 410 allows roomfor the
wW@rig/v2b@®@8 to expand or contract in the event PET/US2008/008013

differential expansion or contraction relative to the

pri sm nmount 104, including where various |ocations of

the prismnmount 104 may not experience identica

and the bEi‘ﬁ'iLﬂﬁbltfﬁ‘@ &t Q:bl\?éfpélg%? ?ﬁfnttlg néreRFa Harshated fagsle ﬁccordlng

gradlen ot 41 prOV|des space

0 prism mount 104 without

tothe a ?Lﬁl%%' % l@%BP\@Hh%O%mB ﬂﬁ%%?tt ai n enbodi nents the

| e e32andtesu ort surface 404 are c | e

i 5.4 it Hwno! A PO OBUNE B Tt EEAR SmBRGBREHE-S prism

the coupling may include the Ieds%m302 and support
mount 196nm%lu@es1@4e@@¢ 3§2ithatgngages a 6 et thet prismp 1i08m The prism

nmount body 208. Figs. 5A and 5B illustrate expl oded
mount 104 éneludés a holdem20formelDid.a Surfacesdf ihe prigm abhewntal 04 and

pri sm nmount 104 including o-rings 502 as a biasing
structuréﬂffm@"ras |Hg e &%‘Fﬁéﬁrﬁt%‘dytm R4 bglﬂﬁr@%?bﬁﬁ‘ém%nain

the nut 308 and the prism noldnt body , in one
embodnrﬁﬁ@t@gllrﬁlcﬁ?ﬁg rggémb%ggn?ﬁ@r I‘ge;pgéggﬁgl‘d‘ﬁgﬂ(gf ?JHJ Oé ‘agtém 303, or

scre 4 to retain
ﬂaﬁeneﬂﬁ?f@&? AR GHETe” iich 20wt SnbaoRmant A Ao i rom e
npresses the o-rings 502 further and rel eases the
deposmw F’§M'Pﬁd§2 dRccestai @mmqlmynts@ﬂfé%@nﬁ@\ meEnthed, 268 durther
the machi ne screw 304returns the o-rings 502 to a less
includesdbepetaining gsoave: 206 ethaiataingr 304y swch a9@ mackineldcrew engaging a
present. Fig. 5B illustrates a spring 504 as a biasing

surface ofthiegirisnT HO8s Rrillugtrated i0Fey.28. eFhé irdtaliriirl 304 malyfretain the prism
o-rings 502, and any other b|a5|ng menber under st ood

108 due'tB foiee e 'b'l‘a‘éﬂh% bﬁ ed d ? Nﬁ’%b?ﬁﬁ o-rin s) where

nbodi nents. Fi Vi ew 0 rism nou _
the °-"né$""FXEB\? @béﬁ%cﬁ i wﬁﬁﬁh eﬁﬁéﬁﬁ*%”g% #l%gf@?'fnsmber s

retained I 2 coun?erbore %12 in the prism mount body 208, and an end 310 of the
machine screw 304 extends from the prism mount body 208. The protruding end 310 of
the machine screw 304 may be pressed, compressing the biasing member and
releasing 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 aIIowébIe 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



reference angle for neasuring the azinuthal angle 604
is arbitrary, and nay be related to any conponent of
W0 b@opeissm nount 104. In certain enbodi ments, PCEUSASE008013
deposi ti on device 102 includes a protrusion 210 (Fig.
1) that engages the alignnent slot 602 thereby
mai nt ai ni ng a constant azi nut hal angl e between the

emboduﬂ@ﬂ Sbtdtﬁ%o%ec)’drffﬁ\e%qge%%lﬁ ﬁ'\é?ﬁb?%% t%ng%utldg)S and the

arn enmbodi ment's, the alY gnnen

side of the detent 303, as |Ilustrated |n
prism mg};@%’@é’ ?églever the angle difference between the sI ot

602 and the detent 303 may be any angle, far_ exanp
Fithé iarypeeonthyieweoldr PESM; rﬁeanbw ‘h&hriew @ igit4 thJStfateS the
parts in the deposition device 102. In certain
prism 1Gfsonh arsittesyiewh dnaergmembosgiroents) 2 ledge B2 engages B3t side
may be utilized together or individually to nmaintain
402 of theprisrantiga i s |Fiarts ifhceangd engagwarsddmaobw@aoelomhe prism
device 102 and the prismnount 108. The alignnent sl ot

108, andSQ%efE?rY ng%fﬁﬁﬁ?goa S‘HHQSI& e.g@ Ie%ta trﬁ‘ogs)g% 4f0§rc§¥t e prism 108.

schemat | ow di agram o ocedure g| ng

he prisf Bid 1108, n 01 i EEERUEERE frishenifibet R TD et is

betweercREdaHAB 02 N B RASHL G 4R Fhr Th e taRcITRRIMENtS, the slot
operation 706 to insert a first prisminto the prism

410 allows ipem fantheaprismetQf taoexparsl econtsaciiin thenevent ofditierential
into the | aser deposition device. The procedure 700

expansidnot bentractdrucativentootherpaisno moli 104, indludihg wheréeararious
prismmmount fromthe | aserdeposition device, an

location®BEHRE prisin FAGuiito1 04 Ymdﬂ&p@héﬁée Rdritidaf ﬂ@i‘iﬁahéxﬁéh§ﬂh
nmount, an oper ation 714 to insert a second prirsmi nto

amountg @@e e} ie?ﬂb?t%‘t‘%og rt%ﬁ%rﬁg B ?HS dcﬁc%) 'Otgllrbt ﬁ%ﬁe&@ré\%@é %Ebke tiahe

I SM nNoun

1®?%‘%&Insﬁ9”@oﬁﬁﬁef%‘f%m RSP i (ORS00

| ud I t.he hol d th suffi t f
certain '”Cckj oL ﬁpiggi%p ﬁ?daé’q,;neégl%mrggﬁgaég I4((5)2 are%%%pled to the

prism mount body 208, and in certain embodiments the coupling may include the ledge
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
ilustrates 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
example the nut 308 applies 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



In certain further enbodi ments, the operation 706 to

insert a first prisminto the prismnount includes an
wop@paolsen 718 to press the end of the machi nePGUS2408/G8013

conpress the biasing nenber, an operation 720 to

insert the first prisminto the prismnount, and an

operation 722 to rel ease the end of the nachine screw

returns tHe cﬁ'nhg ¥50PoY RISDMEERSEd Efét@xﬁéﬁéiﬂln%”éi pHéﬁﬁ‘FOé [¥&till present.

screw agai nst the prism’' In certai
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as a cylindrical alignnment barrel and operates to

utilized il vagioustembedisrenteunt to be recei ved by deposition
device. The cylindrical alignnent barrel enables
Fig GeistantHirel viewosfrd prisimtryioahi todrehe dfustiatioprof FHig n®shbdws an
The prism nmount alignnment portion can be constructed

ahgnmeﬁf siet BeP at Ry azﬁHﬁﬁha’l%r@W@O@ o’ théﬁlﬁts?fﬁ‘&\ﬂlﬁft 104, The
depending on the particular application. In certain

referen%ﬂ%@é'@’;egafﬁnﬁg gi'\?c% Zim tﬁﬁc%ﬁlé%qﬁr ou?ﬁltr\%ﬁf’ d';f@mﬁk/q}e related
to any cpoResf of ;%args,g erﬂg%fgsfoi‘\d IRestain FEHETTERLS. e ieaendseposmon

formed as two sem-circular cut-outs in prism nmoun

device W12 igatudes gopiotiusion Bl (bighd) that aneages éh%abanment slot 602
contenplated. In addition, the holder may have only

thereby omaintainiogta, cmstamuazimmmalednglerbgmrethmﬂ@dm dexice 102 and
cut-outs.In certain enbodi ments, the ledge is

the prisaAbUBLTES! frocéresinienb odimeprsl thé aNghATBnR_Ibt BORSMEY be on an
limt novenent of prism The |edge allows for nearly

opposnté?iﬁ@' Stlife %?erﬂfBO%h%sﬁFu t&Firl F@ Goqllawé%r hRe %hﬁ@éliﬁérence

ment. I n certain enbod nents, a prismretali

between {Hg é|8Pé&£’ afid the %?é“t%fr% 9\%e ;_W angle, for example the angles may

be determined by the arrangement of parts in the deposition device 102. In certain
embodiments, the alignment slot 602 and the detent 303 may be utilized together or
individually to maintain the constant azimuthal angle between the deposition device 102 -
and the prism mount 108. The alighment slot 602 may be tenned a clocking slot.

Fig. 7 is a schematic flow diagram of a procedure 700 for changing a prism 108.
The procedure 700 includes an operation 702 to providela Iasef deposition device, and
an operation 704 to provide a prism mount. In certain embodiments, the procedure 700
further includes an operation 706 to insert a first prism into the prism mount, and an
operation 708 to install the prism mbunt into the laser deposition device. The procedure

700 further includes an operation 710 to uninstall the prism mount from the laser
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prismretainer acts in conjunction with the |edge to

retain prismin a desired location relative to the
w@eiogioaseunt . The | edge and prismretai ner enabd’EUS2008/008013

nearly conplete use of the prismoptical path for

| aser beam alignnent. In certain enbodi nents, the

prismretainer can be used to allow the prismto be

deposit.aﬁ'd%%evshyo &Hﬁdﬁ%ﬁrt8%rﬁ’nbk%'?ﬁdé’ﬁnek%igpri%PﬁjrrBﬁP{h%C;?r‘?sﬁ’i’irﬁ&nt, an

her pri In certain e

operatloaS |ngﬁﬁg4]§'$¢]cg%p$n G ?lﬁt&}ﬁg pfr{g%m%t?gg tﬁgrgpe?at?on 716 to

deposijtion device. The cl ocki ng sl ot enables
remsta"ﬂ'@%@&ﬁabm@uai BR the laser depasitigsavice; dn eertainembodiments, the

angle) of the prismnount relative to the deposition
operationel it umlnstahlrtgamlsmmmmﬁnnsthet lasectepdsitign slewice includes

cooperates with structure internal to deposition

pulling thiehotdertvatrasuffioient forpe its veroonte eslbab-adlapsihgaretaifer.
el ongate cutout on the side of prismnount alignnment

Ir’P@él‘téiﬂrfurthEr EffboRliMeREL Bﬁé‘r‘a%ontm 1'ihSEM EP%t8E pAgM into the

have nore than one clocking slot. In certain

r.u
prism mSUFer RN %@@b?ﬁ%@%@gé ﬂ%ei?n@‘eiﬁ%%baac% %wew to
tion device, to al t ri smnou

compress BEdhiASA PR Ste b ADeTA0adiA Sy TBE 81 o e theyprism
the side of prismnount alignnment portion transverse

mount, angl aR@peatiAn (42 tarelaase the end of the maghineascrei tgratiaw the
barrel. The detent can take other forns such as a

biasing memtwrto eadpaddmmebpiess the nuadhine sotewd againssthd prisyhi | |
further enbodi ments, the detent and cl ocki ng sl ot nmay

Irbéerm@ih @R Hboditnanis, érﬁébpél%}tus'r h\%ll.ﬂ:%tseé‘br@ﬁﬂmbﬁnf Whiaﬂmbmdes a
cooperate with a bal | -and-spring assenbly or a machine

pim maGhEartied N8 =Y 10K6F SRREIE 2 M FEIRE 2 lorting ot and
Qetent. %ﬂﬁ%ﬁ%}lgnﬁ@q r@%[bggc%qqagwcte&?% ggcyllngnc allgnment barrel
and operates to align the prism mount to be received by deposition device. The
cylindrical alignment barrel enables repeatable concentricity alignment of the prism
mount. The prism mount alignment portion can be constructed of other shapes, such as
square or rectangular, depending on the particular application.

In certain embodihents, the holder is configured as a pinch slot and is Qsed to
provide structure through which the prism mount can be grasped by an instrument or by
an operator’'s hand. In certain embodiments, the holder is formed as two semi-circular
cut-outs in prism mount alignment porfion, 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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For exanple, the alignnent features of the clocking

slot, the prismnount alignnment portion, the detent,
w@paoaoaseunt retenti on device maintain preci sePEr/USI008/008013

nmount and | aser beam alignment after the prismis

replaced in the prismnount and the prismnount is

re-inserted into the deposition device. O her

Ir@béﬂﬁﬁ‘i"é}hbéﬁﬁﬁéﬂtﬁsthﬁ%d FOCHFARES % rddt8ve one end of prism and

af orenenti oned ali gnnent features maintain precise

scts o L EREASAARr . ¥ SEBAAISlortlly Gl g g e prism
Parker No. 2-004 Nitrile o-ring and is configured
optical Racsghg%”%%'l)?%’ﬂta“g@mthat when the nut it tightened
about the machine screw the o-ring is capable of being
It sefiriesemBbodments| a pesmatedainenisoenntighred ae s machine screw. The .
orings, but certain enbodi mrents may have fewer, or
prism retainer actsdn comjunctiprvath thedetige te pétaceptisra iprai @esinmiylocation
i nclude pressing the nut or end of the machi ne screw

relative tPWRI stisriendgnd THe BRIGBIJIR iR etahdréridbie néQﬂ?&:@ﬁ?ﬂete use
t he o- rlng(s) and thereby |ift the head of the mach

of the pr?égfp\) ;%géle | thr?Sr Risk? %afﬂ élqurﬁﬁéhtvqhycerﬁﬂfﬁﬁ{do%%eﬁ& the prism

I Sm may renovi
b

. caoml et el oaIIowthe crew to
retainer BTt ugad 1 I HEP BB THAHIH0E)Y FemBy8d g Brisg mbunt and
the prism The conpliant retaining system di scl osed
replacecbwgb@q%hemglsrqg beam | ocation and prevents fracture of
the prism allowing for differential expansion and
Ic centaincrmbodiofernts,calignmentaiements inclusdingrawoheckingislot and a
addition, the conpliant retaining systemallows for

detent apeluped Itieatlgﬁ)fthé pesinonduhtrsiativel @i the dépositidnsdevice. The clocking
Furthernore, the conpliant retaining systemallows for

slot ena%%%%bé%b@g C%Ekﬁﬂistt%npéllgﬂﬁ?é}ﬁtt (BPHEINSRhBPARGIE] Bﬁth%d;?r%?n mount

he prism er types retainer systens are

relative {Bofﬁteed% tﬁoq\ &%\p%g ?ﬁ%@%@&%?ﬂﬁ (ﬁg%;l{lﬁésloggogperates

with strumfure mfernallto%etp%%gtlo%téev(igee ?o allgr{o {Hesgwlgrg%ount 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 slot.

In certain embodiments, the detent cooperates with structure internal to
deposition device, fof 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 transverse 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 slot may be merged
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As is evident fromthe text and figures presented

above, a variety of enbodi nents according to the
wWEe@smemms4d nvent i on are contenpl ated. An appar apCEUS2008/008013

includes a prismnount structured to retain a prism

the nount including: a | edge structured to engage a

first side of the prism a support surface structured

into onelf@a®f@aaPetBAESH Bé%r_ngg%lkhyéoé’éérﬁfa wﬁhraebélil-aha%prifng

er structured to sli engage a third side o

nmenb _ to |
sssomsl 3. R R OSBRI

i befalaanaoEmsints: BBty Teehen Conbine golrrivehon

g

_ support surface. In certain enbodiments, the biasin )
alignmentgisaents that @t te align theypasm/roeunt relativettodhe depositign device.
In certain enbodi nents, the retaining nmenber includes
For exampleadine atigsmeatfeatardst dfehe cicokingosiot, the prisar mownt atigsment
a nut confining the biasing nenber between the nut and

portion, thePdétemt, BHaNE niehit- retdhtiofldediide MERREINErecse prisin mount and
bi asing menber is retained in a counterbore in the

laser beglﬁ'{)@ﬁjr{mé’rﬂtafﬁé?qkﬂﬁ g'i“i@pn %r}eﬁ eginttﬁg g?ﬁhh%‘ﬁpﬁ rﬁbﬁ‘e’l\fr\e prism

des from count efbor I'n ain

. enbodi ts he, bi asi ng, nenbe rovi des bi asi n

mount is 525 HEH #ito thrdiePegBion UsvitQUercH iganar) foaflies ay also be
enbodi nents, the prismnount further includes a prism

added. }pgforemgntioned allgnmentdeatures Mmaintain peaises prismdecatian for any
coupled to the pri-smnount body. In certain

rotational @pgts aktesjepasitiqy deviceount body further includes an
alignment slot at a fixed azinuthal angle, and the

In ertdin d&mplosdibrients, ey bgingdie rPPafkes No. [2-004 Witrit o-ring and is
structured to engage the alignnment slot.ln certain

configurédtd Bérco%ﬁl%(i'i't,r?m hat ARieRlthe fﬁmltt([gj;\é : abB6t tHéSPaéhine screw .V

cylinder that slidably engages a eposi tion

the o-ring G %gﬁab@% bae'?nﬁ‘lcb%@%eds. | e ﬂﬁ:sﬂ'a{éﬁ(gr%b%é%rﬂgﬁga&epict two o-

rings, but certain embodiments may have fewer, or more, than two. Operations to
replace the prism may incl'ude pressing the nut or end of the machine screw toward the
head of machine screw to further compress the o-ring(s) and thereby lift the head of the
machine screw from the prism. Alternatively, operations to replace the prism may
include removing the nut completely to allow the machine screw to be completely
withdrawn from the prism mount body before removing the prism. The compliant
retaining system disclosed above maintains beam location and prevents fracture of the
prism, allowing for differential expansion and contraction of the prism and the prism
mpunt. In addition, the compliant retaining system allows for adjustment of the load that

retains the prism. Furthermore, the compliant retaining system allows for insertion of a
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angl e, where the |aser deposition device includes a
protrusion structured to engage the alignnment slot. In
w@erwatas4enbodi ments, the the prism nmount bodyPET/US1968/008013

i ncludes a detent and a retaining groove, and the
| aser deposition device includes a prismnount body
retai ner that engages the retaining groove. In certain

fragile pfiHﬁf \K}gﬁoﬁr@ﬁ’t?b trﬂltué edb@$ onrLeSFTigFgﬁ Epthké? d<£beliher systems

one~o -Sprimg retainer

I n. ert ln enbo
are alsofHnnénlRich Hraifc FieX e toe ish Fitdings T iRk Tapm of
t he i sm nmount and st ured for rasplng In
magnetic douRling.CIAREY R BIAVRIS GURLA afi4shes &0 MeSHT mant.
di scl osed i ncl udi a Iedge structured to engage a
Agiis evidging opt the gmi figusesppi@sentad abeve, &t varigtyioéd t o
engage a second side of the prism and a retaining
embodimentssadoordihg dalthe pesseng énventibnrate Sotternplatdd pri sm In
certain enbodi nents, the retaining neans includes a

Ancdpddibfis inBbes aaf%rﬁ RO SHCRRERED refdin s%rts% Nthe mount

enbodi ments, the retaining neans further al

'nc'ud'ns?h%f'sa@s%nfrﬁww?hgﬁ@@a;fﬁwag%ﬁYhﬁeegp.é@;ap%d@ B
s34 55 s e 5 d B s

e when the prismumount is inserted into a | aser
slidably aegege i thid gide ekthe prisrerand a biasing snerahgbthatbiases thedetaining
azi mut hal angle control neans includes an alignnent
memberdban engkigad positioemtith the prism.aimcent@iodmeodiments,ethe prism
azi mut hal angl e control neans includes an alignnent

mount further in¢clddes desietdispestst btvderstie 166§ 2intithe s@@}bbﬁ%urface In
i ncl udes a protru3|on structured to engage the

certain ethb&dFRIMts Sthétbl Q%ﬁ?éﬁmﬂéplnfcwo‘el%eé sﬁﬂfﬁ’ggghm%gta‘i Ieé%?%ne o-ring.

prism nount |nc S a retalning groov the 1 aser
el ARG e b B A e

mount furH’mer mcludes 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 coupled to the.
prism mouht body. In certain embodiments, the prism 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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enbodi nents, the retaining groove is forned on a side

of the prismnount including the detent. In certain
wez@apdany enbodi ments, a systemincludes a | aB&r/US2008/008013

deposi tion device operatively coupled to a fiber |aser

and a netal material delivery device, where the |aser

deposition device includes a prismnount structured to

I 6@!%!9 f@nﬁé# Sfbobiné&atst fHep ﬁémQ'HbWB&dgl ?\Efi&d‘é@lﬁ‘gylindfer that

I ncludes a | édge structured to engage I rst

slidably %ngggéé éq%%ea qgéﬁ)q%c{ $§¥h£3 qudé%é%i@ﬁ@%ﬁ)é%@é%?gaf&eda azimuthal

tru ed to slldabl engage a third side of th
angle, whers fe [eogr 4PaasiHign feliser NERGESA BSUYSIANSINGRUTad tgengage the
menber to an engaged position with the prism and a
alignmenigslabr Inf egriaia embadimentsdbe dhe prismpnpunt bedynfurthet includes a
structured for grasping. In certain enbodi nents, the

detent ang <t mtaihing gr@ovenahd des laseb ldegoditidh slevigecingllideg saprism mount
non-conformng region. In certain enbodi nents, the

body retbﬁﬁe‘?&hﬂw sQHe‘i‘Stﬁlﬁﬁgtqgébwe& éer‘i'ﬁﬁ%hﬁél‘)@rni}%aﬂnentfs the

having a w narr ower an a w dth between bl ades o

prism mwﬁt t?é@ﬂfe?%ﬂb? h’lcll}(ﬂa C& lgakpompg'b%'%n%-sﬁﬂ?v% Rath B and a

esS a prism nount erein

. I eandthe su rt ace. arge coupl dtothe rism
machmmﬁw iRIye ﬁ@vqﬁ' tsrilin EPRBIRIUE B 8 holder
cyl i nder that slldably engages a | aser deposition
formed 'aaﬁl@éacwfehh@.nrlanh@wntﬁﬂ%%mtu IRsfPr OIASMRE. conpri ses
a detent and a retaining groove, wherein the |aser
Irdegrtain teixemplanyi erabodimentesa arism syoumb isdistlodgd imtladingra ledge
t hat engages the retaining groove, and wherein the

structurgdl icsengayna fiestdyide ef aiptisin, PSpSresudace eBattUPEE tdEngage a
bal | and- spring retainer and a machi ne screw retai ner.

second %988’? i ngﬁgﬂ:, g@graegéég@mqueane t8&IiH861y dHgd¢deS 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 includes an azimuthal angle control means
that enforces a fixed azimuthal angle when the prism mount is inserted into a laser
deposition devicev. 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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device, and providing a prismnount. The prism nount

i ncludes a | edge structured toengage a first side of a
W@ri0g/92534 support surface structured to engageP@Er/Es190816)8013

side of the prism a retaining nenber structured to

slidably engage a third side of the prism and a

bi asi ng nmenber that biases the retaining nenber to an

prism méﬁﬁ%@éh& Mt %@Eihé”r t%%lﬂ{;}@(&&fé 3 certain ftérther

nts, the net furt udes I nserti

first | S th m ount I nst.al | i
embodtingfiy 1R teiiir Grdaie bRk eR3R MEBHR mBfint MEuding the

certain further enbodi ments, the prism nmount further
detent. j hc| udes a hol der formed in a surface of the prism

nount and structured for grasping, and the nethod

Irf certaiprexemylageembadineents| asystane innludes adasar dapositionedevice

| aser deposition device, renoving the first prismfrom
operativelyecqupledrtorafiber ldses @ndi angetalanaterial deliveryidevicd, here the laser

prismmnmount, and reinstalling the prismnount into the

deposméﬁaéfnc@%&%éé Aprikpy 'n‘ftﬁmt's'?ru‘éﬁirba'ta r@ﬁﬁ?gg{%ﬂﬁsf In dgﬁﬁam

pri sm mnmount further includes a cylinder t

g 0S| t .
emb°d'rﬁg% s ot FolRReE I Rv B R L Oln AR e prism.
aser i,tion device in pr.ism no
3 SUPPOf T B M T080R SSaRY SR 46e g & BiqiBing member

that engages the retaining groove, and_th_e met hod )
structurgd fa #lislablhengags adhird sidg of t%g Rrisén ;3 Rdriasing mempghrthatibiases
| aser deposition device by pulling the holder with
the retaisungf ineirdoer t6 @ancengay eulvpositiore withehb gdrisia rahdsa hiofder formed in a
retainer. In certain further enbodi nents, the biasing

surface oEtheqirism ehdliftand stRidtOG ol gPasihg| aRsértaincerAbbdintents, the
the prismnount further includes a nut confining the -

system @m@tmlm@sbwgn |ﬁ<ﬂ§d|ﬂ AGAL c@nfb’rhﬁlﬁg g@%&iah body,

Iasing ne sretaln |nacount e in the

et PPt e e P I Utciiéé‘s?%ﬁ\eﬁﬂamon head

terb d first
having a w%nh (re\rarr%KNeer tr?z;]n alvsr/]%ﬁ{ E‘Je ee% bllardses ol?rttlmes madned dISk In certain

embodiments, the prism mount further includes a prism mount body, wherein the ledge
and the support surface are éoupled 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.

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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pri sm nmount includes pressing the end of the machine
screw to conpress the biasing nenber, inserting the

WO 2008H03H4 sm i nto the prismnmount, and rel easi PQI/UR®08/008013
end of themachine screw to allow the biasing nmenber to
expand and press the machine screw agai nst the prism
In certain enbodi nents, and apparatus includes a

engage 5%"5\95 of % edrﬁ?‘h @%é;&bﬂ%h%b@%trﬁcﬂfré&% 95@ 2 secand side of

gnnent a prismretal ner a

the pr'srﬁig ?'s&%iﬁng Pehst #@P%cﬁmﬁ%'ﬁa”ﬁ;v”?ﬁé‘%%%‘%qm@ B4 & prism,

ol der forrred in a surface of the renovable prism
and a blaﬁluetmaﬁ@eéﬁhat@ww%w@nwmsmbqrﬁo @@rQQQQQeIdu‘PQ%%Qn with the
enbodi nents, the apparatus includes a clocking sl ot
prism. Iamertaimemwimentscthﬁ methaed frthen indledes inseating adirstgprism into
mount. In certain further enbodi ments, the apparatus

the pristhundietr ahd dhstdlingahé edigm mioune into etk lazer eeposition device. In
portion of a prism where the | edge and the screw

certain fgﬁg&eéﬂb%dhﬁeﬁtﬁt HphidiR REUSTurt Er eijdis™a hbldet§6rmed ina

odi nent s e prismis a right angle prismarrange

B

umnstallm& 81%\,@”@99&% zrp,oqp %{(ﬁaltgén@sga:ra rr]gﬁm!oﬁc e%?c?gs g%p‘fo&gq%\lvth% fd rst prism

further enbodi nents, the apparatus includes neans for

from therprisa .mmgwtt wéeftmgszmsep«nnd, erisal intatheoprismmeuntaand reinstalling
appar atus includes a | aser mani pul ati on and powder

the prisrdehowrtrigtcathedaseudepasitiorydavicas ém codaim grabedmtents athe: prism
an extension, and a prismcassette structured to be

mount fureiENRASILYes ﬁsdyiﬁhbéﬂthdﬁ slifieb | EnRagesa 1ad8edeposition device, the
cassette includes an alignnent portion to orient the

prism m&aFSES rffgfrﬂeﬁﬁﬁéf@%%é’g%?eﬂt?ﬁ{ %P&%ﬁﬂuﬁg g?%@é’ rth? Iéker deposition

certal er e I ment e ap a

s .a prism nted.in the rsmc
device iidlidds & bapb outh B4V 1 g oS fing Rurdiage sPupplgpainer that
t t dt
engagessthreur%te%ﬁ\g gr%ove and the method further includes uninstalling the prism

mount 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-ring, 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
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be received by the prismcassette and configured to
retain a prism In one exenplary enbodi nent, a nethod

w0 pn@baeksg4 provi ding a | aser powder depositi on BYEFUS2IUN8/008013
configuring a prismcassette to be releasably
installed in the | aserpowder deposition system where
the prismcassette includes an alignnent portion and a

machinét?’ﬁér%w lroeélﬁ‘ivspﬁ{ bl%%ﬁ\B'OSI ['lﬁJéritB %xPQﬁd %H%QQWHa%hHé screw

I'aser I on sys I'n cer

ainst ‘g&érbnants the nethod further includes renoving the
agal assette and replacing the prism Wile the

i nvention has been illustrated and described in detail
In Reraln APRAFimpNtamnd BPRYGHYRINFlies HierpavakigPrisanaquat
to be considered as illustrative and not restrictive

including a prisan sauat alignmesit frepturel @nst @ pdsmivetaioar adaptetdorbe received
exenpl ary enbodi nents have been shown and descri bed

by the remdvalbietpraim niumtaed comfigumst! fo kdinenprismatThoapparatus further
within the spirit of the inventions are desired to be

mcludespé ﬁbﬁféﬁ"?&méd uﬁé‘%HHﬁg@%ﬂH@R&ﬁbMe‘dﬁﬁh WMoung ahB& ér‘dr%ﬁ:red for

wor s suc as preferable, preferably, preferre
grasplnq“r)][jn % f&t%bbgﬁﬁtéq%ﬁﬁgéﬁ{? |ﬁ£l|¥§@s %baﬁglpng slot and a
detent s{If5iS %?%'f? I TeTROVAHIS AR mayInbe . Getenabie e mpodiments

wi thin the scope of the invention, the scope being
the appa;rafu&wfélathsyl es ajledge stauctuead toweceiveraaartion efirprism, where
cl ai s, is intended that when words such as "a,"
- the Iedgéamd"théestcrewa:sbperme to setairathd pash. dneepairt funthier mtbodiments,
used there is no intention tolimt the claimto only

the prisraieairightnanglecpasmreedigeerdch mb@tr@hwbtbhas@ ontHedpiismitests

the claim Wen the | anguage | east a portion'
oot 3 ARG VPG ey e ron

retainer %c%aeeds 58ct eV\? afid's ﬁt?tr Wit Ar"ln g/snn\é'-aw‘r;rd/o?a%b'ﬁlng |:I)n cBrtain further

embodiments, the apparatus includes means for retaining the prism.

In certain embodiments, an apparatus includes a laser manipulation and powder
delivery apparatus having a laser beam generator and an extension, and a prism
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 cassette. 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 installed in the laser

18



1. An apparatus conprising: a prismnount structured
to retain a prism the nount conprising: a |edge
w@Re09o025ied t o engage a first side of the pri SPCT/ES2008/008013
support surface structured to engage a second side of
the prism a retaining nmenber structured to slidably
engage a third side of the prism and a nenber that
powder Bé?ﬁ&ﬁﬁﬁ '%gsfe% IR rRANBEIFRRY chdsette f@e&faé%darpaﬁgﬂrhem portion and

rism 2. The apparatus o m 1, Wherein

o prism PRl A 483 fe 1, e B3P BOGASR BLHoERy

h bi as| nmenber conprises.one of .a
system. Iarqerfga'ra#”bﬂde meals, Tamaribpd fgiher ncidge BRIt Degprish
claim3 , wherein the retaining nenber conprises a
cassettengnchrelacipgdhe pagM.wherein the prism nount further
conprises a nut confining the biasing nenber between
Wiiile thetineerntion bas beenillustraltedignd desthibed pdetsilus thé drawings
claim4 , wherein the biasing nenber is retained in a

and fore@@!ﬁ@} g ptiohNtHeSarhkiiS 16 BB ¢BhsiIRfYd a§”|ﬂ1§M3ﬁWé'dhd&ﬁbt restrictive
of the machi ne screw protrudes fromthe

in charagféltJ Nt Bémg{aﬁnd&stooﬁhﬂ ?Bngrc%ltrféair? %f(el‘hggéd'weﬂ'n? ess t sf‘hEU@ been

rovi

shown soRE qﬁﬁhéﬂﬁﬁ%nﬁpg?% Eﬁﬂiﬁgﬁﬁ%ﬁ@% o with'n the spiri
nount body, and wherein the | edge and the suppor
of the invgntionscargr de@dhloke protestedpit gtmq{@@qunderstood 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 the invention, the scope being defined by the

ﬂ ”n

claims that follow. In reading the claims, it is intended that when words such as
“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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bbooddvy.. 8 . The apparatus of claim7 , wherein the
pri sm nount body further conprises a n alignnment sl ot
wW@e009/0625x£d azi mut hal angl e, and wherei n the |BSEDS2008/008013

deposition device conprises a protrusion structured to

engage the alignnent slot. 9 . The apparatus of claim

7 , wherein the prismnount body conprises a cylinder

that slidably engages a faagyusdeposition device. 10.

The apparatus of claim9 , wherein the prism nount

f r conprises a n alignnent slot at a fixed

VVHAT’E%ﬁ%%wN§¢H§ng|e, and wherein the | aser deposition

devi ce conprises a protrusion structured to engage the

alignnent slot. 11. The apparatus of claim9 , wherein
1. An apprraBis edMRESIAL: body further conprises a detent and a

2 g5 Bt QK Fea ROt R B s PR ARG

engagdedgd struetuned it gngage adirstiside Bicheppisrmat us of -
claim1l, wherein the Bgrgldsm nount body rftai ner o

conp PiSHPPOL; SY stpiduead 1o engagea gecong aiger &ithe mrism;

and i ' : o
o BRI ERN ek B8io s hgaBad Myl or e s,
asdrface of the prismnount and structured for

grasping. ,14. A prism.nount. .conpri,sing: a |edge .
St BTIFERE aliases e fetaihing HEmber a0 an eagaded position with
thepisiht surface structured to engage a second side of

the prism and a retaining means to slidably engage a
third side of the prism15. The prism nmount of claim

2. The Jrébr%éﬁ’ ;??LJI] ihgﬁa@ﬁﬁgéiﬁkﬁggf&%rﬂ%t ifd}ﬁlelfqgaugeé %tsefci) ciiiggosed

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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16. The prism nount of claim 14, wherein the retaining
means further allows differential thermal expansion
whedweersst he prismand the prism nmount w t hout PARISZP0S$IENS013

the prism 17. The prism nount of claim 14, further
conprising an azinuthal angle control neans that
enforces a fixed azinuthal angle when the prism nount
A L 0L0 L , The..

7. The ofpar 3R okl pBierdii She FREAEMOUAD (R mptbes Bfrism mount

body, ambwhectin tea lexigenand thess sappdré asitface aretoapled|to gmeprism mount
slot and a detent. 19. The prism nount of claim17,

body. \wherein the azi muthal angl e control neans includes an
alignnent slot and a detent, and wherein the | aser
deposi tion device includes a protrusion structured to

8. The appargtus: dfclaim gnwherteisitbe prist mouet pedy furtheronaprises an

. ' 9 furth | Si t aj ni . d .
alignme(y SpLhr2 finet U Bhral BBl pO Bl et AEREs SR rarttvie
compris@$ lapfotragidvh NAfYuredttdl diRjadetik Aiganunt sidte retai ni ng

groove. 2 1. The prismnount of claim 20, wherein the
retaining groove is formed on a side of the prism

9. The %égjrsn%ﬂe&'p%iﬁ?l %/ﬂgaéélﬁ.ttﬁgbrisﬁ?moﬁn?Fﬂéagghm%gg%ioaséﬂﬂﬂer that

viceroperative

slidably Ehages adaseradepasitiort dévioet eri al delivery devi ce,
wherein the | aser deposition device includes a prism
nmount structured to retain a prism the nount

10. Thecé’b’ﬁqlr'hﬁjs%:clﬁrﬂ §9gRerdih Yhd ﬁ'i?ﬁim rtnBuﬁf‘S@Sf f@ﬁér%ﬂm i an
of 'the prism a support sufface structured to endage a
alignmentsiohdt aifided azimtithapangle, and wherein the laser deposition device

comprises a protrusion structured to engage the alignment slot.

11. The apparatus of claim 9, 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 to slidably engage a third side of the prism.
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a retaining nenber structured to slidably engage a
third side of the prisma biasing nenber that biases
W0 b@onexsai ni ng menber to an engaged position wWeTUS19e8/008013
prism a holder formed in a surface of the prism nount
and structured for grasping; and a bl aded di sk
i ncl udi ng a non-conform ng region. 23. The system of
, . L . el _
15. ThepribrricuntU Clai g Ao REind igRRird MRas faalaess retdiing
memberarda diasihgdezmber.t he bl aded di sk. 24. The system of
claim 22, wherein the prismnount further conprises a
pri sm nmount body, wherein the | edge and the support
16. ThePHIM ot PRI £4 WRerldietHy l*e‘ié"ihlﬁqﬂmeah@qMFthéWé*IkﬁH‘differential
the prism nount body conprises a cylinder that
thermal ekpaigioy betweagr theaprismanditheqyism onowdwitiiut\dasnaging the prism.
the prism nmount body further conprises a detent and a
retai ning groove, wherein the | aser deposition device

17. Thel gHany@esurit dficlim 1@ U0 HhBPEmMpESiAg T _atihﬂithﬁ!‘@@%@i:ohh@l means
retaining groove, and wherein the prism nount bod

that enfqrees arfixedczimutial angle wegstthe meisat meusiis ingated ﬁm%@laser

o jner and a nmachi ne screw retainer. 25. A nethod,
deposnlcérgﬁn,gﬂagi ng: providing a | aser deposition device;
providing a prismnount, conprising a | edge structured
to, engage a first side of a prism a support surface

18. Theqrisie gy of &laémhéavfaerg&mega@'m%h%fam cppirghinegns includes

at least 658 8f Qh%ﬁﬂﬁ{@ﬁ%lo‘i%rnﬂd‘% Hé%ﬁi\t.t o slidably engage a third
sid a bi

e of the prism an asi ng nenber that biases
the retaining nmenber to an engaged position with the

19. Thegﬁr{ii;sr’nn}néunn %rftc am f7 ,fvlvﬁg’rteirP the>azimu l?altahn%lg Ebﬁ{popr%légtné 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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installing the prismnount into the | aser deposition

devi ce. 26. The nethod of claim 25, wherein the prism
worewanoXsu t her i ncludes a holder formed in a sPCT/EE®0®608013

the prism nmount and structured for grasping, the

met hod further conprising uninstalling the prism nount

fromthe | aser deposition device, renoving the first

pri s dis&iRytrhémBel At S th'er}%ﬁlﬂn@n ) ﬂ?%? %6 Ankdr]

into the prism nmount, relnsta prism
positiontwith tf@s@'ﬂsm;eposml on devi ce. 27. The rret hod of

claimz2 erelnthe ris unt furth

cyl | ﬁ‘db‘ﬁd‘?’ {mgpl'ﬁgo?‘ﬁ)%é:r’?gé?gtgg p&lsln‘égg)ru cgwedafor
gfRpike.arther ei n the prism nount body further conprl ses
a detent and a retaining groove, and wherein the | aser
depoditiaded diskiineluding ades- czprmrnzdngrfegmn body retai ner
conprising a ball-and-spring retainer that engages the
retai ning groove, wherein the uninstalling the prism

23. Themt‘émfofmmhm | aleteinl oRist dBpositibe deviverincluges a deposition
I1ing the holder with sufficient force to overcaone

head hawn@ Huiqthairanen thgnaewidth detween biadesrrfithe dlaged digkm
25: wherein the biasing nmenber conprises one of a
spring and at |east one o-ring; wherein the prism
24. Themystemfal cldier 22 omperieire theaprisrh moundt forthgr tomphbises iangrism mount

body, whGHE b NS PHES ABGLDR SUPPOBLSHTRE 3% CoUDIRMRM GRS Mowd body,
wrron SN 5y A S e
deposition devickewberein énéprism modnthedy furthetsmnprisessa tietest and a
retainin£§ro%@e mﬁ%retlpﬁhg rléssemd%%g}tio%o vrlcéc’ %Sc’:lnPJe%SaS IpPI mt r%%un{1 gody
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

installing 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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t he machi ne screw to conpress the biasing nenber,
inserting the first prisminto the prismnount, and

wo edoeasismy t he end of the machi ne screw to al | B@E/UR®08/008013
bi asi ng menber to expand and press the machi ne screw
agai nst the prism

27. The method of claim 26, wherein the prism mount further includes 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 into 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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