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15 coating a plurality of components. In this system, a plurality

of components to be coated are inserted into a coating chamber
and simultaneously rotated about their longitudinal axes during
the coating operation. The simultaneous rotation of the
components about their longitudinal axes is accomplished by

20 -  mounting each component to the tip of a fixture whose other end

"> is connected to a complex gear operated drive system for

rotating the fixture and the individual component mounted
thereto. The principal disadvantages of this type of system are
its complexity and the cost associated therewith. VYet another |

25 disadvantage is the delay incurred in individually removing
coated parts from each of the fixtures and mounting new parts to
be coated onto the fixtures.

' SUMMARY OF THE INVENTION
Accordingly, it is a principal object of the present
30 invention to provide a modular fixture which facilitates the

simultaneous coating of multiple workpieces. _
It is a further object of the present invention to provide
a fixture as above which allows a more rapid part changeover.
It is still a further object of the present invention to
35 provide a fixture as above which is economically viable.
It is yet a further object of the present invention to
provide a system and a method for using the modular fixture of
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15 portions of the workpieces are masked from the coating
operation. Each receptacle is formed by a specially designed,
open sided workpiece support structure or can and by a cover for
closing the open side of the support structure. Each receptaéle
includes means for securing the cover to the support structure.

20 In operation, a plurality of workpieces to be coated are’
first placed in the feceptacles attached to the core member and
the covers are secured in place so that only the portions of the
workpieces to be coated are exposed. The modular fixture with
the workpieces mounted thereto is then placed on and secured to

25 a rotary drive shaft within a coating chamber. The coating
chamber is then closed and the coating operation commenced.
During the coating operation, the drive shaft and the fixture
are rotated while the workpieces remain stationary within the
supporting receptacles. The fixture of the present invention

.30 differs from the aforementioned prior art system in that the
coating of the workpieces is accomplished without individually
rotating each of the workpieces about its own longitudinal or
central axis. The type of coating provided by the fixture of
the present invention has been termed "off axis" coating.

35 - Other details of the fixture of the present invention and
the manner in which it is installed and used in a coating
apparatus, as well as other objects and advantages attendant to
the present invention, are set forth in the following detailed
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FIG. 8 is a top view showing the cover secured to the
workpiece support structure;
FIG. 9 is a perspective view of an alternative embodiment
of a fixture in accordance with the present invention; '
-20 . FIG. 10 is a side view of the fixture of FIG. 9, showing
the hollow cylindrical member in section; _
FIG. 11 is a view in partial section showing the fixture of
FIG. 9 mounted to a base member; and
FIG. 12 is a side view of the base member.
25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
Referring now to the drawings, FIG. 1 illustrates a modular
fixture 10 in accordance with the present invention. The
.modular fixture 10 comprises a longitudinally extending core
member 12 having a central axis 14 and end plates 16 and 18
30 affixed thereto. As shown in FIG. 2, the core member 12
~includes a hollow interior channel 20 shaped to receive a rotary
. drive shaft 22 located within the coating apparatus.
The core member 12 may have any desired exterior shape.
. .- . For example, the core member 12 could have a square or
35 rectangular shape. Alternatively, the core member 12 could have
. a.circular shape. '
As previously discussed, the core member 12 has a hollow
interior channel 20. The interior channel 20 is substantially
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15 The core member 12 and the end plates 16 and 18 may be

formed from any suitable material known in the art.

A plurality of receptacles 36 are spaced along the extent’
of and around the periphery of the core member 12. As will be
described hereinafter, each of the receptacles 36 holds an

.20 individual one of the workpieces 38 to be coated. The
receptacles 36 are preferably formed from the same material as
the core member 12 and are affixed to the exterior surfaces 39,
40, 42 and 44 of the core member 12. Any suitable means known
in the art may be used to affix the receptacles 36 to the

25 exterior surfaces 38, 40, 42 and 44. Preferably, the
receptacles 36 are welded to the exterior surfaces of the core
member-12. ' '

Each receptacle 36 is formed by two components. The first
component is an open-sided workpiece support structure 46, such

30 as that shown in FIG. 5, for receiving the workpiece 38. The
second component is a cover 48, such as that shown in FIG. 6,
for closing the open side of the workpiece support structure 46.
As can be seen from FIG. 5, the workpiece support structure 46
includes a bottom wall 50, two side walls 52 and 54 projecting

35 from the bottom wall, a back wall 56 connecting the two side
walls 52 and 54, and a partial top wall 58 shaped to correspond
to the shape of one of the surfaces of the workpiece 38. The
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FIG 4, the A tongue 64 is welded to the side wall 54. As shown in
FIG. 5, the tongue 64 has a slot 66 for receiving a wedge 68 for
securing the cover 48 in place.

15 The cover 48 closes the open side of the workpiece support

structure 46 and is shown in FIGS. 6 and 7. The cover 48 is

formed from the sameé material as the support structure 46 and
has an interior surface 67 shaped to substantially correspond to
the shape of a second surface of the workpiece being coated. A

.20: workpiece support 70 is mounted to the interior surface 67 of
the cover 48. The workpiece support 70 together with workpiece
support 60 pinches the workpiece'being coated and correctly
positions it within the receptacle 36. As shown in FIG. 6, the
cover 48 also has a masking device 72 attached to it. The

25° masking device 72 may be secured to the cover 48 in any desired
manner such as by welding. The masking device 72 prevents
certain portions of the workpiece, such as the trailing edge of
a turbine blade or vane, from being coated.

_ The cover 48 further includes a slot 74 which fits over and

30: accommodates the tongue 64. An eyelet 76 is mounted to the
exterior surface 77 of the cover. When the cover 48 is
positioned to close the support structure 46 as shown in FIG. 8,
a wedge 68 having an opening 78 punched through it is inserted
.through the slot 66 in the tongue 64. The wedge 68 presses

35 against the exterior surface 77 of the cover and causes the
cover 48 to seal against the support structure 46. A piece of
wire (not shown) is then passed through the eyelet 76 and the
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morkpiecezggéeatghles 36. Then the covers 48 are placed over the open
side of the workpiece support structures 46 and secured in place
by passing wedges 68 through the slots 66 in the tongues 64 and
by passing wires (not shown) through the openings 78 in the |
-20 wedges 68 and the eyelets 76 fastened to the covers.
Thereafter, the modular fixture 10, with the workpieces 38 in
place, is placed onto a mounting device, in an extension of the.
coating chamber. The unit is transported into the coating
chamber, such as an electron beam physical vapor deposition
25 chamber, and secured to the drive shaft 22 which rotates the
modular fixture 10 about its central longitudinal axis 14 during
the coating operation. While the fixture 10 is rotated during
the coating operation, the workpieces 38 themselves remain
stationary within the receptacles 36. After the coating
30 operation is completed, the modular fixture 10 with the
workpieces 38 is removed from the chamber and a new fixture 10
with new workpieces to be coated is installed.
It can be seen from the foregoing description that the
fixture of the present invention provides numerous commercial
35 advantages. Most notably, the fixture allows the coating of
multiple workpieces at one time. The fixture further allows
easy placement of the workpieces therein and easy removal of the
workpieces therefrom. Further, the workpieces may be placed
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modular fixture 10’ in accordance with the present invention.
As before, the fixture 10’ includes a core member 12, end plates
15 16 and 18, and a plurality of receptacles 36, spaced about and
along the periphery of the core member, for holding workpieces
38 to be coated. The receptécles 36 are identical to those
previously discussed. _
The fixture 10’ differs from the fixture 10 in the
20 structure used to connect it to the rotary drive system. 1In
this regard, the fixture 10’ has a hollow cylindrical member 110
projecting from the end plate 18. The cylindrical member 110 is
preferably made from the same material as the core member 12.
The cylindrical member 110 is characterized by two aligned
25 - slots 112 and 114 in its sidewalls and a keyway 116 adjacent the
end 118 opposed from the end plate 18. The member 110 is
further characterized by an interior passageway 120 which is
aligned with the interior channel 20 in the core member 12. The
member 110 and the passageway 120 may have any desired cross-
30 - sectional shape. For ekamplé, both may be circular in cross
section. o :

FIGS. 10 and 11 illustrate a base member 122 to which the
modular fixture 10’/ is secured. The base member 122 may be
secured in any desired manner to the drive system (not shown)

35 used in connection with a coating chamber (not shown) for
rotating the fixture 10’/ about its central longitudinal axis.
The base member 122 has_a shaft 123 projecting from a base plate
126, which shaft includes a first portion 124 adjacent the base
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whi ch slots 134 and 136 in the first portion 124 with the slots 112
and 114 in the cylindrical member 110. After the slots 134 and
136 have been aligned with slots 112 and 114, a wedge 138 is
used to secure the cylindrical member 110, and hence the fixture
15 10/, to the base member 122 and the rotary drive unit. If
desired, a wire (not shown) could be passed through an opening
140 in the wedge 138 and through an opening (not shown) in the
base member to secure the wedge 138 in place. . :
It has been found that the arrangement shown in FIGS. 9-12
.20 is quite advantageous. First, it facilitates the loading of the
fixture 10’ into the coating chamber. Second, it allows for a
very secure connection’between-the fixture 10’ and the base

member 122.
It is apparent that there has been provided in accordance
25 . with the present invention a modular coating fixture which fully

satisfies the objects, means, and advantages set forth
hereinbefore. While the invention has been described in
combination with specific embodiments thereof, it is evident
that many alternatives, modifications, and variations will be

30 apparent to those skilled in the art in light of the foregoing
description. Accordingly, it is intended to embrace all such
alternatives, modifications, and variations as fall within the
spirit and broad scope of the appended claims.
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fixture 10saidthixteraoand 6@G§ 3orkpieces ig anid |%°§)tm@danpava&us and
mounting deyt£€in nsaﬂde’ftﬁ&%'r@ a‘ﬁoﬁth"sald cerﬁﬁ?&i e £ NRELe £AGqUNIt 1S

transporte |nto he coati ng . such as an, el ectron _beam

physi cal VE@RKPLREES| PPéﬁ92§°atG¢al¥5@}alrhrﬁfa§§aﬂw (BiEhtn said BRiding
whi ch r ot ahagndhe nodul ar, fixture 10 about its central | ongitudinal
axi s 14 during t he coati ng operation.- Wile the fixture 10 is rotated
during the coating operation, the workpieces 38 thensel ves remain
stationary with2n tfher éd.ezpnmrel escdiding dro tdiaiowal | fyrtdier cpmpriisdng s

conpl et edﬁé% 584! Abmblet! %111% Y Bibflb:ﬁv 1nt%ri’&¥ K:Bﬁﬁﬁﬁél BEOLSrE%g&Yﬁ‘i’:g

fromthe and a new new wor &Feces to be
coated is ﬁ\r@e’%ﬂ’#eﬂhaft for cauS| ing Saige Liogiine e tFREAER c3BPRE said

descripti %ﬁt@éltaﬁls and heshy oY ddimdutEIrisd iy addr & mekbErdes a
nuner ous com*rer C'&rive sha(%\eant ages. Most notably, the fixture allows the

coati ng offotary

3. he fixture accordlng to c1a1m 2 further comprising:

said rotary drive shaft having a flattened end portion with
an opening therein; ' _

an end plate attached to said core membef, said end plate
‘having a slot through which said flattened end portion passes
and an eyelet; and

_ said connecting means comprising a wedge capable of being

inserted through said opening in said flattened end portion.

4. The fixture according to claim 1 wherein said holding
means comprises a plurality of receptacles for receiving said
workpieces to be coated and for exposing only desired portions
of said workpieces to said coating operation.

5. The fixture according to claim 4 wherein said
receptacles are spaced along the length of and about the
periphery of said core member and each receptacle includes an
open sided workpiece support structure in which said workpiece

9 THIS SHEET HAS BEEN
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mul tiple workpieces at one tinme. The fixture further allows easy

pl acenment of the workpieces therein and easy renoval of the

wor kpi ecesyidsaisaaissom Further, the workpi eces may be placed PCT/US97/15329 ~~
6 MO 98/ 30338 PCT/ US97/ 15329

wthin the f| Eﬁ %q‘% re?%,on y&@&fﬁsih tEﬁS %bét slialagt lgr Sfald set of

morkplece§s| |ng Coate anot I Xture rther, the
fixture oworkpipcesswpHarkembtwickureasier to use then.prior art
systens. 5 _ The fixture of the present i nvention has particul ar

utility in coating.airfoils suc urb blLades and va .__\Wen
bsed T 1o cBar B Eikthirg @eehRdias HiCLAno b, MBS, SAAT onfiky | ng
of one susfiaed @orkpdexie fsnppa'ld'%tmuq'aaken@ndéudes 32 tp@ewarltls having hae

Goci o0 pePePEulet MR 6 rbpRoAls' S ng! Esge 2l B g

surface asvrfagesdof Said workpisre gapd megns| If8§t F‘éﬁl‘laﬁ Sid ong ve

enbodi mengypleade of éﬂl@'w’ﬁrﬁpi‘éé’éeaﬁﬁachéa gecendaneopiiallt.he present
i nventi on. As before, the fixture 10" includes a core nenber 12, end

pl ates 15 16 and 18, and a plurality of receptacles 36, spaced about and
al ong the peri gher whd fibheturs caceobdingf to bihdmng whelrgieceaid opei to

be coated,;Thg LSS SlbarEe LEERLEGRL EQrtROSC includds il Yeor

di scussed® :
aligning said workpiece within said open sided workpiece support

structure.

8. The fixture according to claim 5 wherein said fixture
includes means for securing said cover to said open sided -
workpiece support structure. '

9. The fixture according to claim 8 wherein said cover
securing means comprises: _

a tongue member attached to a side wall of said open sided
workpiece support structure, said tangue member having a slot
therein;

a slot in said cover for accommodatlng said tongue member;
and : _
a wedge passing through said slot in said tongue member and
abutting against the outer surface of said cover.

10. The fixture according to claim 5 further comprising a
masking device mounted to said cover, said masking device
preventing portions of said workpiece from being coated.

11. The fixture according to claim 1 further comprising:

an end plate affixed to said core member; and

means for affixing said fixture to means for rotating said.
fixture, said affixing means comprising a hollow cylindrical
member projecting from said end plate. '

O



The fixture 10' differs fromthe fixture 10 in the 20 structure used-to
connect- jt E@ﬁa otary drive system ' In this regard, plh: .%&H e
10" has a ﬁgﬁlgow céll i ndrical nenber 110 proj ecting fromPt he geglrll pl at e
18. The cylindrical nenber. 110 is referahly made fromthe same, ,

material as thelZor eTR@nbi¥tyse accordigs ¥Re Cdeim drk ST thaihFommapising:
characterized hyaidohéeligwedylindritalsméhBerntiabifig ran tintsdxslowl | s and a

keyway 116 adjacent the end 118 opposed fromthe end plate 18. The
menber 110P3SAIEWaY () { her characterized by an interior passageway 120
which is adaimedobat ing meanseinciludingnel bage mentberr dravimgbar shart
The u&%é%aggefggfgﬁssggﬁmay 120 may have any desired cross- 30
sectional “Shape. r _exanpl e, 'both may be circular in cross section.
FIGS. 10 and 1153idshaskematbngevithpepidointeriercpasfagevay modul ar
fixture 10" is secured. The base nenber 122 may be secured in any

desired manner to the driye, system (nqt. _shown) _35 sed i.n connection, with
a coating chanbl?e (n’B’Peshbﬁﬁ)‘%?o?ccgrglf‘gt i Fdadime 1% ﬁ%@‘%-cm’csww
central |ongitushidl shafs. havingTaeflizst perhdonlahdhas secomd tpd2Bion; and

projecting from a., ba t 126, ' fty incl figs ttion
124 adj acent tﬁ%ﬁﬂ§8%3c8£3 Portion ggln&hhgnniﬁ%eh Y é§¥§;fi;st ﬁoPonn
WO 98/ 30338 a hinge arrangement which allows thRCHyegeyd matgion to be

rotated relative to the first portion to facilitate loading of
said fixture thereon.

14. The fixture according to claim 12 further comprising:

means for securing said cylindrical member'to said shaft,
said securing meahs including a pair of aligned slots in said
hollow cylindrical member, a pair of aligned slots in said
shaft, and a wedge which extends through said slots.

15. The fixture according to claim 14 further comprising:

a key on said shaft; and

a keyway in said cylindrical member for mating with said
key and thereby aligning said slots in said member with said
slots in said shaft.

16. A modular fixture for facilitating the simultaneous
coating of a plurality of airfoils, said modular fixture
comprising: _

a tubular member having an exterior periphery;

a plurality of workpieces receptacles affixed to said
exterior periphery for holding said airfoils,

each of said receptacles comprising an open sided support
structure for receiving an individual airfoil, said support
structure having a top wall shaped to correspond to the shape of
the airfoils, and

each of said receptacles further comprising a cover for
closing said open sided support structure.

A



pl ate 126 and a second portion 128 whi ch extends through the

passageway 120 and into the interior channel 20. The portions 124 and
128 are pra¥eesdn3gs i nt erconnected by a hi nge arrangenent PCTRIBITESIEN [ OWS
the portion 128 to rotate relative to the portion 5 124 in order to

;ﬁC'L'tate the h?ad'?ﬂf@%&d@idﬁ>ﬁﬂﬂﬁhf@)oﬁ“31h1m lﬁtf$%€¢§§ 8BiPLising: t
e hinge arrangenen conpr, se an sui e hi aLrangenen
known in the arg, first masgza%% d%s‘é’%é?ﬁiét%f’? S (FRR %%g}a ?Erized by
a key pﬂﬁﬁbﬁtlﬁ@Qonmobummaq;1bﬁnsa1ﬁaainﬂbiﬁ ﬂfumfberngp@oate@ 1ad4a 10
The key nenber s Q%ié yqﬁ‘%ﬁg sl ots
134 and 136 in % eFors Wgtg?tﬁ%% fed o sl ot :gf%j%g &NQP fa%r 114 in
the cyli ndprevenkingen portism @f mwdd|asinfoids frem being igwatede been

aligned with slots 112 and 114, a wedge 138 |s used to secure the
cylindrical nenber 110 and hence the fixtur to, the base nenber

122 and the rot &8y df $¥sStem fox coating ywor R&Fc%fvﬁ?QPK*ﬁ&n%homn) coul d
be passed throughceatdpenichamber; 140 in t he wedge 138 and through an

oPaner? (M "8 Baldal" G rxrurs AR JRIGF R4 "GaENS dfubls

9-12 20 is qusaedammdmﬂagecdxtunanqnmpnxsnngna|tuhu&axrmpreamemgenf t he

fixture 10ha{9hg hReeSRaliiRe merﬁe@%n%ﬂttﬁiiﬁ‘ﬁf Qéx@enaing ¥€ﬁ¥ral
secure connecti On hetween the fixture 10 an

It is appaR¥hEst ARE MEENE Ak %%m%&%ﬁe%rme@ f%tho%ﬁenq
present i ngapai wbrkpiedesatoC b lmﬁe«twﬁwla:mdating operaﬁﬂbnsfaﬁa the

obj ects, neans,_and advanta set o] Whll
“vent; on has bREANG.EER pararing said heduian LR ahott Baif oAl
thereof, iaxis durdegt said coatdmgrmperstiomathiiles, sm|w<ndm1m$ vemain
vari at'onss%uoasﬁomt@maee%mtagfgenfésﬂg ed inthe art inlight of

or |ng Y,

t he foregoi ng descrlptlon Acc is intended to enbrace aI
such

19. The system of claim 18 further comprising:

means for mounting said modular fixture to said rotating &
means; '

said mounting means comprising a cylindrical member
projecting from an end . of said modular fixture, which member is
adopted to receive a shaft driven by said rotating means; and =

means for securing said cylindrical member to said shaft.-

20. The system of claim 19 further comprising:

said shaft having a first portion and a second portion; and

said second portion being movable relative to said first
portion to facilitate loading of said fixture onto said shaft. .

21. A method for coating a plurality of workpieces
comprising the steps of: |

providing a modular fixture having a plurality of workpiece
support structures positioned along its length and about its
exterior periphery;

placing a workpiece to be coated in each of said support
structures and securing said workpieces in place;

S 1T 8



'alternat_ives, nodi fications, and variations as fall within the spirit

and br.oad scope t he appended cl ai ns. PCT/US97/15329
“W—&‘Pg CLAI VED | S: 1. Aflxturefor uselnavvorkplece

coatl ng apparatus, said fixture conprising a hal | ow cyl |ndr g core

menber havi ng secuxiad @ralpierm%?raﬁHxE“FSnUF-Fﬁdﬁ?diq plagatityn©tent r al

axi 3 halng REE%@%S tdra gﬁ&tﬁh‘\g @rﬂwrﬁgahs wﬁ.tgﬂli'kﬁ et iy b@mhén?l

sai ol di ng ans -bein ire i xed Lo sai r

sai d menber soS\p3d cé'dw‘& Bl%?ﬁp%&@scf)@%dé"{ o%eé%e%}éﬁ' %%gd

fromsaid ext eﬁ:'le’aﬂCiQfg €35 () ﬁwtunetahbutauﬂsmpmmm abe.lscmhélleby

pl aci ng Salagn E'xlirx'x(ag as%didS al&cﬂ:‘kp:.eces stationary within said support
structures during said coating operation to effect coating of

desired portions of each of said workpieces.
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wor kpi eces in said cg Qgﬂgmggmgluﬁd

gtating said fixture about said

central axis mhlle sa belmggpﬁ in stationary within
sai d hol digag l u' |xtgngya§ FEN é to clai poknisefridisy*
conpr|S|ng sal cor e a h@hﬁﬂﬂ&iégjiJ r channel for receiving

a drive shaft for causing said fixture to rotate about said central axis
and neans for connec(m)M sa&d co%fyp

{CHAIMS dn
3. The fixt ur regedvs AP il e 3? y' 199" %e RE
drlveeshat)‘(tu[tavpﬁ H‘aﬂlglta(@n &"\?Hﬁe%rﬁt‘mlﬂﬁ PH%EM %(gﬁ)g’ " an
end plate attached to said core nenber, said end pIate havi ng a sl ot

t hrough which %ai d Al Sixtore émr|nsatintqxxnnkpﬁadeanoayéhgtap@atatus,

sai d conngg&anglggﬁggfﬁ EP&&g .2 wedge capabl e of being inserted through

said opening in sal ene nd porti on. 4. The fixture according
toclaiml mheﬁeh91§&Wdcﬁéﬁ&ﬁﬁgcﬁéaﬁguﬁbﬁvﬁﬂgﬁé haying aant @x$eriexept acl es
for reCG'ﬁéﬁﬂpﬁék? aaakalaeagﬂbadxh ﬁ? ééﬁﬁﬁam9a2&h¥ %aa red

|

t f d t
PPt ur e accor APREE0 tBF AP A0 A B A 1Y GBE ForRBlears tpabR) SRRRAG A ne
| engt h of sadd hbmdﬁnghmeapsrbphmg/direntlycatfixedbto saddeexterdoept acl e

I ncl udes Sgriphery of said member so that surfaces of said workpieces to.
be coated are spaced from said exterior periphery and so that
said workpieces can be coated by placing said fixture and said
workpieces in said coating apparatus and rotating said fixture
about said central axis while said workpieces being coated
remain stationary within said holding means.

2. The fixture according to claim 1 further comprising
said core member having a hollow interior channel for receiving
a drive shaft for causing said fixture to rotate about said .
central axis and means for connectlng said core member to a°
rotary drive shaft.

3. The fixture according to claim 2 further comprising:

said rotary drive shaft having a flattened end portion with
an opening therein; '

an end plate attached to said core member, said end plate
having a slot through which said flattened end portion passes
and an eyelet; and |

said connecting means comprising a wedge capable of belng
inserted through said opening in said flattened end portion.

4. The fixture according to claim 1 wherein said holding
means comprises a plurality of receptacles for receiving said
workpieces to be coated and for exposing only desired portions
of said workpieces to said coating operation.

5. The fixture according to claim 4 wherein said
receptacles are spaced along the length of. and about the
periphery of said core member and each receptacle includes an
open sided workpiece'support structure in which said workpiece

(I oen s arrcre 10




open sided workpi ece support structure in which said workpiece

9 . WO 98/ 3 PCT PRS0 Ps33P 1S
pl aced éhdwé?%sg@g?sfor cl osing the open side of said workpi ece support
structure. 6. The fixture according to claim5 wherein said open

si ded wor kpi ece support structure includes a top wall having a shape which
substantially corresponds to the shape of one of the surfaces of said

wor kpi ece and neans for nasking said one surface of said workpi ece attached
to said top wall. 7. The fixture according to claim6 wherein said
open sided workpi ece support structure further includes neans for aligning
sai d workpiece within said open sided workpi ece support structure.

8. The-fixture according to claim5 wherein said fixture includes neans for
securing said cover to said open sided

STATEMENT UNDER ARTICLE 19

The amendments to claim 1 are at line 3, wherein --hollow
cylindrical-- has been inserted before "core member"; at line
6, where --directly-- has been inserted before "affixed"; and
at lines 7-9 where the phrase --to be coated are spaced from
said exterior periphery and so that said workpieces-- has been

inserted.

15



wor kpi ece support structure. 9. The fixture according to claim$8
wherein said cover securing neans conpri ses: a tongue nenber attached -
to a side WR98/8338sai d open sided workpi ece support struct ur BCTUSPUISPhg e
menber having a slot therein; a slot in said cover for acconmpdati ng
sai d tongue nenber; and a wedge passing through said slot in said
tongue nenber and abutting agai nst 1he16d§er surface of said cover.

10. The fixture according to claim5b furgherLeconprising a maski ng device

nmounted to said e preventing portions of said
wor kpi ece from Igi ng : \[The fixture according to claim1l
further conprising: an pnd plgate alfi xed to said core nenber; and
means for affixijpg saidffixtpre andlfor rotating said fixture, said
af fi xi ng neans nprfi sifng a hol | | i @iri cal menber projecting fromsaid
end pl ate. Z

Yt
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WO 98/ 30338 : PCT/U897/15329. 12.

The fixture accordlng to claim 11 further conprising: FHRlssRW
cyI|ndr|ch°ﬁ§ﬁﬁ§P ‘faving an interior passageway;  sai rotat|ng
means including a base nenber having a shaft protruding therefrom and
said shaft mating with said interior %?gemay. .13. The fixture
according to claim 12 further,conprisﬂgg' 'said shaft having a first

portion and a second portion; and sai d second portion being connected
to said first portion by a hinge arrangenent which allows the second
portion to be rotated relative to the first portion to facilitate |oading
of said fixture thereon. 14. The fixture according to claim12
further conpri sing: means for securing said cylindrical nmenber to
said shaft, said securing neans including a pair of aligned slots in said
hol | ow cyl i ndrical nenber, a pair of aligned slots in said shaft, and a
wedge whi ch extends through said slots. 15. The fixture according to
claim 14 further conprising: a key on said shaft; and a keyway
in said cylindrical nmenber for mati key and t hereby al i gning
said slots in said nmenber with sa/g
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16. A nodul ar fixture for facilitating the sinultaneous coating of a

plurality of airfoils, said nodular fixture conprising: a tubul ar
menber ha\/‘;vagP,?&;,gxteri or periphery; a plurality of wedtpiseassd ‘=~
receptacles aftixed to said exterior periphery for holding said airfoils,

each of said receptacles conprising an open sided support structure for
receiving an individual airfoil, sqid:?KQ§0rt structure having a top wall
shaped to correspond to the shape of e airfoils, and each of said
receptacles further conprising a cover for closing said open sided support

structure. 11 WD 98/ 30338

PCT/ US97/ 15329 17. The nodul ar fixture of -claim 16 further

conpri si ng: a first masking device nounted to said top wall for

preventing one surface of said airfoi$%fron1being coat ed; and a second
r

maski ng device nmounted to saﬁ@ cover

= i

74

FIG. 7



preventing a portion of said airfoil from being coated. 18. A
systemn for ﬁt}?}é’b wor kpi eces conpri si ng: a coating chapgemise715329 a
modul ar” §i% %%sitioned wi thin said coating chamber; sai d nodul ar
fixture conprising a tubul.ar core nenber having an exterior periphery, a
| ongi tudi nal ly extending central axis, gl means affixed to said exterior
peri phery for hol ding said workpi eces éo e coated during a coating

operation; and means for rotating said nodular fixture about said
central axis during said coating operation while said workpieces renain
stationary wthin said holding neans. - 19. The system of claim 18
further conprising: means for nounting said nodular fixture to said
rotati ng neans; sai d nounting neans conprising a cylindrical nenber
projecting froman end of said nodular fixture, which nenber is adopted to
receive a shaft dri13® bygsaid rotating neans; and means for securing
sai d cylindizgal geprfber 2o, said shaft. 20. The system of claim 19

further conpri §
portion; and

A shaft having a first portion and a second
pyQr tion being nowgble relative to said first

/A.,‘ ’ i d fixywgey onto said shaft. 21. A

10°
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conprising the steps of: provi ding a nodul ar fixture having a
plurality of workpiece support structures positioned along its Iength and
about its eWO®BBGI38peri phery; - placing a workpi ece to be wegb@fsHecach-
of said support structures and securing said workpieces in place;

12 WD 98/ 30338 PCT/ US97/ 15329
securing said nodular fixture with sai%l/ghurality of workpieces to a rotary
drive means within a coating chanber; - subj ecting said workpieces to a
coating operation; and rotating said fixture about its |ongitudinal

axis while maintaining said workpi eces stationary within said support
structures during said coating operation to effect coating of desired
portions of each of said workpieces.
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WHAT IS CLAIMED IS:

1. A fixture for use in a workpiece coating apparatus,
said fixture comprising: |

a hollow cylindrical core member having an exterior

periphery and a longitudinally extending central axié; and

means for holding a plurality of workpieces to be coated,
said holding means being directly affixed to said exterior
periphery of said member so that surfaces of said workpieces to
be coated are spaced from said exterior periphery and so that
said workpieces can be coated by placing said fixture and said
workpieces in said coating apparatus and rotating said fixture
about said central axis while said workpieces being coated
remain stationary within said holding means. )

2. The fixture according to claim 1 further comprising
said core member having a hollow interior channel for receiving
a drive shaft for causing said fixture to rotate about said
central axis and means for connecting said core member to a
rotary drive shaft.

3. The fixture according to claim 2 further comprising:

said rotary drive shaft having a flattened end portion with
an openlng therein;

an end plate attached to said core member, said end plate
having a slot through which said flattened end porg}on passes
and an eyelet; and -

said connecting means comprising a wedge capable of being
inserted through said opening in said flattened end portion.

_ 4. The fixture according to claim 1 wherein said holding
means comprises a plurality of receptacles for receiving said
wofkpieces to be coated and for exposing only desired portiohs
of said workpieces to said coating operation.

5. The fixture according to claim 4 wherein .said
receptacles are spaced along the length of and about the
periphery of said core member and each receptacle includes an
open sided workpiece support structure in which said workpiece
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The present invention relates to an improved fixture (10) for facilitating the coating of workpieces (38) such as turbine blades and
vanes. The fixture (10) has a hollow core member (12) and a plurality of workpiece receptacles (36) positioned along the length of and
about the periphery of the core member (12). Each of the workpiece receptacles (36) comprises an open sided workpiece support structure
(46) and a cover (48) for closing the open side of the support structure (46). During the coating operation, the fixture (10) of the present
invention is rotated about its longitudinal axis (14) while the workpieces (38) being coated remain stationary within the receptacle (36).




