COATER PLATTER HOM NG TOOL BACKGROUND OF THE | NVENTI ON Thi s di scl osure
relates to a homng tool for a coating platter and, nore 5 particularly, to
a homing tool for a platter that supports turbine engi ne conponents for a
coating process. Certain gas turbine engi ne conponents are subject to a

coating application duriggABnRPIAPIER BOMING OGR! hodic arc coating for

exanple. Atooling fixture is wused to support nultiple conponents such that
the coating is evenly applied over all 10 desired areas. The tooling fixture
includes a fixed platter , t rotates relative to
the platter. Several topl@&é@#@pﬁgﬁ%'m%wr es are supported on
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way that rotating the central gear about its axis will also rotate the

t ool i ngSsi tpegicalrolyt to & hemingidos forShpletteri thet supperts tirbiad enginge lrempbagniser

assenbl y fq; gro%ective urposes. The 15 tooling fixture and associ at ed
conmponent s g 1&38&“6%‘0 the tooling sites on the central gear. The
platter is placetkraid Badtirbige a6 codippadas bk abfkct R aGRating 8ppliati@dp! i ed.

In order to ensure that the conponents are fully and evenly coated, the gear
nust be "hohiiag nuciypsychadpepthgdic afe ¢agting éxrexpaplfot A &0qlipgdiktygedper | y
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t he coating could be uneven, One exanple of a tool that has been used to
check al i grih#tnotates 1glatiye 4eithe plasent Several tonbink siigrewitb lo¢atiag deatyrep reeper

al i gnnent i el di i ed . t he | i .plate is
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aligned with two hales .in the platter. If all of the corresponding holes are
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t ool i ng si teeatrangkar.hUkhet pletteroizpiaedt within the coater apparatus and the coating is

applied.
In order to ensure that the components are fully and evenly coated, the gear
must be “homed” or aligned properly. If the gear is not aligned properly prior to the
20  coating process, then the tooling sites will not be in the correct position. As the
cathodic arc coating process is a line of sight coating process, if the components are
improperly aligned, deposition of the coating could be uneven.
One example of a tool that has been used to check alignment is a locating
plate. To check whether there is proper alignment, the shielding is removed and
25  then the locating plate is bolted into place. The locating plate includes three holes.
One hole is to be aligned with a hole in the gear, and the other two holes are to be
aligned with two holes in the platter. If all of the corresponding holes are in
alignment with each other, then the platter is supposedly homed. However, if the
gear has been rotated 180 degrees, the locating plate will still fit on the platter and
30 the gear but the homing is incorrect and the tooling sites and thus the components

are not in the correct position on the gear.



are not in the correct position on the gear. 1 Another disadvantage with the
use of the locating plate is that the shielding nust be renoved prior to
attachnment of the locating plate. As such, this homing operation cannot be
acconpl i shed between coating runs due to the high heat that the tooling
fixture COrfponenAﬁotﬁéredﬁéﬂi/iaﬁ@%@driﬂﬂhQ Wkd BBtheNBcatiagpldld iPthac g Sshiel@nger f orm 5
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rotating gear relative to non-rotatrng platter. [n one ‘exanpl e, at | east
one 15 conpadtdid, ang thasthe iladaddg pldtdisaacintédrl the glaict and thet dear geeteck o
receive a c at{_n apgji,c tion. The alignnment tool includes a first arm
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menber . 10 ealignieent thasaddressenthariperbléss cenpfiesichbove.t he | ocating feature, the
second arm nmenber is pivoted to |locate off of the platter to verify proper
alignnment of the tooling site. The second arm nenber cannot be fitted
around a front feature founguMARY ORTRRINVAIN?IONIE Pl atter or underneath
a bottom surface when there is inproper alignnent. 25 In one exanple, the
first arm nmenber Aaradightvents@obisdusad o kesvioe propee aligrongit d attogkigsite on th a
hi nge connection. In orl1e. exa the first ar rPHmenber i ncl udes a socket
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first angd seapfthedl I adsBaihted" With each tooling site on the gear to receive a coating

application.

The alignment tool includes a first arm member coupled to a locating feature
associated with the tooling site on the gear, and a second arm member that is
coupled to the first arm member such that the second arm member is pivotable

20 relative to the first arm member. When the first arm member is coupled to the
locating feature, the second arm member is pivoted to locate off of the platter to
verify proper alignment of the tooling site. The second arm member cannot be fitted
around a front feature found on a front portion of the platter or underneath a bottom
surface when there is improper alignment. -

25 In one example, the first arm member and the second arm member are
coupled together with a hinge connection.

In one example, the first arm member includes a socket that is coupled to the
locating feature, and the second arm member includes first and second arms that are
fitted underneath the platter to verify alignment.

30 A method for verifying alignment includes the steps of coupling the first arm
portion to the locating feature for the tooling site on the rotating gear, pivoting the

second arm portion relative to the first arm portion to locate off a bottom surface of



fitted underneath the platter to verify alignment. 30 A method for verifying
al i gnnent includes the steps of coupling the first arm portion to the

| ocating feature for the tooling site on the rotating gear, pivoting the
second armportion relative to the first armportion to |ocate off a bottom
surface of th pldtter, phdideatifyiag drdapdealigninenngf the ageingadite grieanhe sdcohdarnt ool i ng
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those skilled in the art fromthe follow ng detail ed description of the
currentl preferred enbodi nent. The drawi ngs that acconpany the detail ed

description can 10 be gyimf hrsesanrTibaloOrSTHE HRASWIGEUre 1 is a schematic

representation of an alignnment tool for a tooling fixture. Figure 2 shows
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a platter 10 that conprises a non-rotating structure having an 20 upper
surfacel012 bgbriefly degenibesiasifoldevsi4. A recess 16 is formed within the upper
surface 12. A gear 18.i.s received within.the recess 16 for, rotati on about an
axis A The gea 1Sy }nlélau%cgngmgﬁgégq;es[%gvowo[fhmaﬁﬁ%%}l tg%lrﬁo cae&’? "B avi ng a
plurality ofixtufol ing sites 22 that are to receive tooling fixtures 70 that
contain and mask_a conponent 72 for a coating application. In one exanple,
t he conponents 7Pigupes ghowysrangaitialistep frs veningaligmmeahents. A main | ocati ng

pin 26 and a Secﬁi%g%rﬁ/shows an intermediate step for verifying alignment.
15 Figure 4 shows a final step for verifying alignment.

Figure 5 shows the alignment tool in a final installation position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Figure 1 shows a platter 10 that comprises a non-rotating structure having an
20  upper surface 12 and a lower surface 14. A recess 16 is formed within the upper
surface 12. A gear 18 is received within the recess 16 for rotation about an axis A.
The gear 18 includes a gear body with an upper surface 20 having a plurality
of tooling sites 22 that are to receive tooling fixtures 70 that contain and mask a
component 72 for a coating application. In one example, the components 72
25 comprise turbine engine components. A main locating pin 26 and a secondary
locating pin 68 are associated with each tooling site 22, with both locating pins 26,
68 being associated with at least one of the tooling fixtures 70. A plurality of gear
teeth 28 are formed about an outer circumference of the gear body.
During a coating application for the engine components, a mechanism (not
30 shown) drives the gear teeth 28 to rotate the tooling sites 22 and the associated
components 72 such that a coating can be fully and evenly applied to desired areas.

In one example, the platter 10, gear 18, and associated components 72 are subjected



| ocating pin 68 are associated with each tooling site 22, with both | ocating
pins 26, 68 being associated with at |east one of the tooling fixtures 70.
A plurality of gear teeth 28 are forned about an outer circunference of the
gear body. During a coating application for the engi ne conponents, a
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al i gnnment té)@(l)nt%@tﬁqubtqug a first armportion 32 that is associ ated with

one set of locating pins 26, 68 and a second armportion 34 that is
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aligned, the hinged arm gortlon i.e. the first 38 and second 40 arns w | |
not fit ar JURES EXMBCFAInE0| JhstserRpdk e ppidiop 4 includes first 38 and second 40

arms that are located off the lower surface 14 of the platter 10. When the locating

pins 26, 68 are properly aligned relative to the platter 10, the first 38 and second 40

arms will fit around the front locating feature 24. If the locating pins 26, 68 are

20  improperly aligned, the hinged arm portion, i.e. the first 38 and second 40 arms will
not fit around the front locating feature 24.

The operation of the alignment tool 30 is shown in greater detail in Figures

2,3,4,and 5. As shown in Figure 2, the first arm portion 32 includes a main socket

42 that is fitted over the main locating pin 26 and a secondary socket 74 that is fitted

25  over the secondary locating pin 68. As shown, the sockets 42, 74 are fitted onto the

locating pins 26, 68 that are closest to the front edge of the platter 10. Once the

sockets 42, 74 are fitted on the locating pins 26 and 68, the second arm portion 34 is

pivoted downwardly relative to the first arm portion 32 as shown at arrow 44 in

Figure 3. The second arm portion 34 is pivoted downwardly so that both the first 38

30 and second 40 arms can be fitted or located around the front locating feature 24 as

shown in Figures 4 and 5. Alternatively, platter 10 can have recesses in the side into

which first 38 and second 40 arm portions can register. If the locating pins 26 and



The operation of the alignnment tool 30 is shown in greater detail in Figures
2, 3, 4, and 5. As shown in Figure 2, the first armportion 32 includes a
mai n socket 42 that is fitted over the main locating pin 26 and a secondary
socket 74 that is fitted 25 over the secondary |locating pin 68. As shown,

t he socket ss¥ate imfrapetly faliphel] tidetoid&rm petiah i3Agvifli ivs be Gbledtd Hehdtoted e
closest to the front edge of the platter 10. Once the sockets 42, 74 are
fitted on tiA® thepatitioRapihesnip agiessand he second arm portion 34 is pivoted
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portion 32 includes a first |inear, body. porti 0 and .a second |inear body
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shown, the ti Lns 26 8 are obli.quely. ori.e te relative to the
upper sur f a%g%go Vgﬁexﬂl}g s&‘é%?? 4?8? ﬁt}@ L ﬂ’%ulgc%*n&pélim%ﬂl(&ﬁ’ FI}JFC@ISE%H%{ 10 the
enl ar ged hemiyg%sﬁéggso \%‘gérﬁrﬂ@%?eﬁlél tPthbapbér dudfate DOSEIH QAr PR LALH thE

| ocating pins 26, en the socket 42 is fitted over the |ocating pins 26
and 68, t hesekpndlindar hedy portiony?2 sutendiog dsomniverde trovaad the yppemsuriace 26 t he upper

surface 20 of th ar 18- wth,the second |inear, .bod ortion 5 xt endi ng
downwar dl y pomrgsgﬁ(’ew%_brbgﬁguge[h’ tg%%ec%&agg pgﬁlc%ﬁ{“i lﬁalg?@{j? §r5§,?m?aﬁi°°§%c_ond arm
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has a T-shape. The second linear body portion 62 includes first 64 and second 66
opposing ends. The first arm 38 of the second arm portion 34 extends transversely
20 relative to the first opposing end 64 and the second arm 40 extends transversely
relative to the second opposing end 66. In this example configuration, the second
linear body portion 62 and the first 38 and second 40 arms cooperate to form a C-
shape.
When the sockets 42, 74 are fitted over the locating pins 26 and 68, and
25  when the second arm portion 34 is pivoted to the position shown in Figures 4 and 5,
the first linear body portion 50 of the first arm portion 32 is generally perpendicular
to the first linear body portion 60 of the second arm portion 34. Also as shown in
Figures 4 and 5, when in a proper alignment position, the first 38 and second 40
arms are generally parallel to the first linear body portion 50 of the first arm portion
30 32
The example alignment tool 30 can verify alignment in a significantly shorter

amount of time than with prior homing or alignment tools because the platter does



has a T-shape. The second |inear body portion 62 includes first 64 and
second 66 opposing ends. The first arm 38 of the second arm portion 34
extends transversely 20 relative to the first opposing end 64 and the second
arm 40 extends transversely relative to the second opposing end 66. In this
exanpl e confot haveatoiberembhed femahe codtemmpparabhsdynd plor shidding2loandot hagefa r st 38

and second 40 arns,cgoperate to forma C shape. Wen the sockets 42, 74 are
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body portion 50 of the first armportion 32 is generally perpendicular to

the first |thepessithlioofpusalignmespontfoning egesond arm portion 34. Al so as shown
in Figures 4 and 5, when in.a pr r al.i gnne osition, the first 38 and
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26, 68 for tbeknd ARt m.Sites 22 as opposed to a |ocation of the gear, which

elimnates the possibility of msalignnent or hom na}éerror. 5 Once properly
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tooling fixture 70. 10 _Although a conbination of features is shown in the
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other example embodiments.
The preceding description is exemplary rather than limiting in nature.
Variations and modifications to the disclosed examples may become apparent to
those skilled in the art that do not necessarily depart from the essence of this
20  disclosure. The scope of legal protection given to this disclosure can only be

determined by studying the following claims.



Figures or all of the portions schematically shown in the Figures. Moreover,
sel ected 15 features of one exanpl e enbodi nent nmay be conbined with sel ected
features of other exanple enbodi ments. The preceding description is
exenplary rather than limting in nature. Variations and nodifications to

t he di scl osed exanpl es may becone apPBAEMIS to those skilled in the art that
do not necessarily depart fromthe essence of this 20 disclosure. The scope
of legal protection given to this disclosure can only be determ ned by
studyi ng the fO|AIQH\Iii%gn&lltﬁjol1Y§0m9ﬁ%él M5 1. An alignnent tool conprising: a
first armnenber to be associated with at | east one |locating feature 5
supported on a gedirsttdrat membzreto belaasdciated evith pl dtasteone tlheating feetst one

| ocating featur to |locate a conpopent on the gear; and secopd arm nenber
counl ed t o CHPITH 1t S AhTrHBES TRAET oIt B SBoaers! 9 FERIEANES movabl o
relative tqo$evatk 4 édrSforRhiB@EREsr; st that when said first armmenber is
coupled to the at |l east one |ocating feature, said second arm nenber 10 is
engageabl e wit h & $eeomp] am member geuplddtoppisiplanst athi grambert whéreinhsaidsaepahent f or
a coating application. 2. .The align t ool accordi to cl ai erein
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second arm nenber includes first and second arns that are axially spaced
apart fl0omiezaeagseblerwithile platfer & Meplyopreperatliggmenhof ithe gempéneat fgynd y when
both said fjr . sald second arns are fitted around a front | ocating
feature asscggﬁ%g%@)q%g{fl "t he platter. 20 4. The alignnent tool according to
claim3 wherein inproper alignnent is identified when said first and said

second arns_cannot be pivoted to fit around the )
2. The alignment tool according to claim 1 wherein said second arm member is

coupled to said first arm member with a hinge connection.

15
3. The alignment tool according to claim 1 wherein the second arm member
includes first and second arms that are axially spaced apart from each other, and
wherein proper alignment is verified only when both said first and said second arms
are fitted around a front locating feature associated with the platter.

20
4. The alignment tool according to claim 3 wherein improper alignment is
identified when said first and said second arms cannot be pivoted to fit around the

front locating feature.

25 5. The alignment tool according to claim 1 wherein said first arm member

includes at least one socket that is received over the at least one locating feature.

6. The alignment tool according to claim 1 wherein said second arm member is

to engage an underside of the platter.



front locating feature. 25 5. The alignnent tool according to claim1l
wherein said first armmnmenber includes at | east one socket that is received
over the at |east one locating feature. 6. The alignnment tool according to
claim1l1l wherein said second armnenber is to engage an underside of the
platter. 7 7. A A elingdixhirs foir £cdatihg appre@bs Cgngfdeg:at us conprising: a
platter; a gear that rotates relative to said platter, said gear including a
plurality of tc?d}’?tﬁd sites; 5 at |east one |locating pin associ ated W th

each tooling site,uhep 'rBtaﬁ%%lah'vQ?@Eéﬂ%l@fep éaﬁf'?&a@sinahdl as u gy Gpmponent

on said gear; and an alignment tool including a Tirst coupled to
at | east orteollﬂgmtesl ng pin of one tooling site, and a second arm menber

coupled to said first ar menber wherein sajd seco d arm menber is novabl e
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menber is niot J‘lttabke to ilald | at,t er when there is inproper I| nment. 15
8. The t ool PFRINEIRE QF 8 Ia08PgStity 408 ASe5PH A WHEROPhC Qe nmenber

is coupl e%&rﬁbéabvﬁexfeirf 84id BB IRE mMhid 18 MbNBR FARNRCEY id t?rst dige tooling
fixture according to claim7 wherein said second arm nmenber includes first

and secldnd membertwizn sardfizk auh menmdentsenbupled to sdid enleestene dodating pamdnd 20

wherei n pr el al ment is verifie bot irst and said
Socond af roVBHED AR R avet i dpPE PHARt Gk oRhel Bt AT g
platter. 10iighhRnt 804diMat fda¥t sHeCloBRRRISh Rlalite & didpRtsheieivieal shidt | east
one locating pin for each tooling site conprises first and second | ocating

pins for eawhondain mgmbet is nopBttaieitontait plattersdicd thére s¢ ingraperakigementnc| udes
sockets that are received over said first and second | ocating pins, and
wherein said second arm nenber includes a first

15 8. The tooling fixture according to claim 7 wherein said second arm member is

coupled to said first arm member with a hinge connection.

9. The tooling fixture according to claim 7 wherein said second arm member
includes first and second arms that are axially spaced apart from each other, and
20  wherein proper alignment is verified only when both said first and said second arms

fit around a front locating feature associated with said platter.

10.  The tooling fixture according to claim 9 wherein said at least one locating
pin for each tooling site comprises first and second locating pins for each tooling site
25  and wherein said first arm member includes sockets that are received over said first
and second locating pins, and wherein said second arm member includes a first
linear body portion and a second linear body portion that is transverse to said first
linear body portion, and wherein said first linear body portion is coupled to said first
arm member with a pivotal connection, and wherein said first and said second arms

30  are located at opposing ends of said second linear body portion.



| i near body portion and a second |inear body portion that is transverse to
said first linear body portion, and wherein said first |inear body portion
is coupled to said first armnmenber with a pivotal connection, and wherein
said first and said second arns 30 are |ocated at opposing ends of said

second |inedr bdkhe tpolitg fintur@ackbrdiihe tleind il & gviereit waid fastcarddanysdcond| ai m 10
wherein said first and saig, secqnd rms extend transversely to said second
li near bodyPTHS FXiCRh ransy ers¢lyfoSaig| seeny IIW?%@yé’é’Et&ﬂndi ng to claim 11l wherein,
when said sockets are 5 coupled to said first and second | ocating pins and
said second armnenber is in engagenent with said platter, said first and
sai d second 2ar nslher wobpadixdura paeerdmgdio gaimall | evhereins ahdn fspidssocketmaneber .

13. The .t ool i ng,fixtur ccording to.clai.m7 erein said platter. conprises

a 10 génercaPlyd o dpid sl And srrenddogging winy aed S84 sporCam BPLds & goar,

and wher ei Neppageihend @ath $ai€ plAeS saidIRBT alPSd ERind '#haaes spieed bpah afki s, said
gear body including a plurality of gear teeth forned about an outer

ci r cunf er erppeallehdsajthBrsépmm swimber.| ocating pins are circunferential ly spaced
apart from each other on an upper surface of said gear body about said
axis. 15 14. The tooling fixture according to claim7 wherein said conponent

conpri ses aj3.t urthe®oBngiHidure GTBOHARR to dlaim ThehdreRl i@ pldtiet Wompas&sod ding to
claim7 wherein said second arm nenber 20 engages_ an underside of said

pl at t erl0 16zenpraffitflab apparsueiaes Rithg fesessgpofrseivilg sidraear, dd whetsinasaid at t er
and a gear t 18 rotatabl I the tter erein th ear

i ncl udes atéelglgé%ctlﬁd%ﬁea %%%Q%dﬁgﬁlg* %’%%?3%&8 agu%)g%j?ﬁag ag%ag Oéwelr?f: 1 ot % coati ng

process, t hgufkitshed geanmsdtlsifognddr@boid Sars beRs cicumedrerc@Uphil NGheéteini §84 ar m
portion to the at |east one locating feature on the gear; b) noving a
second ar m leeatinggnng & gircyafarentiay spaced apart fopoeach other onjagcmpper surface

of said gear body about said axis.
15
14.  The tooling fixture according to claim 7 wherein said component comprises a

turbine engine component.

15.  The tooling fixture according to claim 7 wherein said second arm member

20  engages an underside of said platter.

16. A method for checking for proper alignment between a platter and a gear that
is rotatable relative to the platter, wherein the gear includes at least one locating

feature to support a component for a coating process, the method comprising the

25  steps of:
a) coupling a first arm portion to the at least one locating feature on the
gear;
b) moving a second arm portion relative to the first arm portion to locate

off the platter; and
30 c) identifying proper alignment when the second arm portion is fitted
underneath the platter and identifying improper alignment when the second arm

portion will not fit to the platter.



off the platter; and 30 c) identifying proper alignnment when the second arm
portion is fitted underneath the platter and identifying inproper alignnent
when the second arm portion will not fit to the platter. 9 17. The net hod
according to claim 16 including coupling the first armportion to the
second ar mlffor t ilda npthed epcmdq@t%@mnet& inghudinegcoupheg Hetfireicaracpastion g t o
claim 16 incl %dl ng for(;ptlo al‘ﬁ%Stc%e socket in 5 the first arm portion
and i nsert i"Ng TS 4 PULSE Ve WBRYEISH the at |east one |ocati ng
feature durlng step a). 19. The nethod according to claim 16 including

providing the platter with a_flat per. surface havi ngi a recess, inserting
the gear inBo tHdermaeded ageordipg 4 élaarm 14t inglading fompingras 1pashppe sockbit  an

2xi 8. S50 oA SRS bUXCAPAG! AnB! e 3 ak She 80N 08, (RALKTES, G an upper

surface of € gear e axi st verifyrng proper coupling
the first ammamgﬁ&mﬁedhﬁngm@paj the locating features and fitting the second
armportion to the platter, and supporting at |east one conponent on each
of the locating features such that the conmponents can be subjected to a

R B S T T S T T (A
second ar muppert supface hBving a recess, inserting the gear into the recess to rotate relative to
10  the platter about an axis, circumferentially spacing a plurality of locating features on
an upper surface of the gear about the axis, verifying proper alignment by coupling
the first arm portion to one of the locating features and fitting the second arm portion
to the platter, and supporting at least one component on each of the locating features
such that the components can be subjected to a coating process once proper

15 alignment is verified.

20.  The method according to claim 16 including engaging the bottom of the

platter with the second arm portion.

10





