TEMPLATE FOR EVALUATI NG PARTS AND METHOD OF USI NG SAME CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms priority to United
States Provisional Patent Application nunber 60/558,650 filed on April 1,
2004, herein incorporated by reference. BACKGROUND OF THE | NVENTI ON [ 0002]
This invention relates to tenplates used for evaluating parts. Specifically,
the present invention relates to tenplates for gross error evaluation of a
manuf act ured product. BRIEF SUMVARY OF THE | NVENTI ON [0003] It is one

obj ect of the present invention to provide an inproved tenplate. [0004]

Thi s and ot her TEMRIATEE §OR REAPISENG PARSt AND MIES HQIDIOFK/EAING SerddEaspect
by a tenplate for evaluating a part, conprising: a surface having a shape
corresponding to the part; and at |east one elenment on the surface
corresponding to a desired location of a feature on the part. The el enent

?Sggzis %3“§§§'ﬁ%?%ﬁﬁﬁgg?g?Rﬁﬁg§ﬁ§fAP?EKﬂ@?k”ﬁg is at said desired | ocation.

Thi's an cts of the present invention are achieved in
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one el enent thereon corresponding to a desired location of a feature on the
part; asauebar$H§58.630 filedwnaimsildi 2004 herepeincorparatedy iefprense. el enent to

determ ne whether the feature is at the desired | ocation.

BACKGROUND OF THE INVENTION
[0002] This invention relates to templates used for evaluating parts. Specifically, the

present invention relates to templates for gross error evaluation of a manufactured product.

BRIEF SUMMARY OF THE INVENTION

[0003] It is one object of the present invention to provide an improved template.

[0004] This and other objects of the present invention are achieved in one aspect by a
template for evaluating a part, comprising: a surface having a shape corresponding to the part;
and at least one element on the surface corresponding to a desired location of a feature on the

part. The element assists a user to determine whether the feature is at said desired location.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0006] O her uses and advant ages of the
present invention will becone apparent to those skilled in the art upon
reference to the specification and the drawi ngs, in which: [0007] Figure 1
is a perspective view of the one possible enbodi mrent of the present
invention; [0008] Figure la is a detailed view of the tenplate of Figure 1;
[0009] Figure 2 is a perspective view of the tenplate of Figure 1 nounted on
a product to be evaluated; [0010] Figure 2a is a detailed view of the

templ ate and. fogsselus Sha BHERed: of SO LML Ao a}éacﬁlegsﬁg%gﬁtﬁeﬁ%surew g

anot her pOSSI sent | nve nt

aperspectlv |ewof thete | ate unted ct to be
eval uat o Pg@}igﬁal‘ﬁt’é‘ﬁﬁep%t Faher e Bp sioed ob Trpulings ampliraie B ihape
enbodi nent of the present invention; [0014] Figure 6 is a plan view of the
t enpl at ecafesponglirgtoshe p0aB] atfeaguere etenentahese e eorssperdingato asdesiwediocatien of
tenplate of Figure 5, taken along line 7-

a feature on the part; associating the template with the part; and using the element to determine

whether the feature is at the desired location.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Other uses and advantages of the present invention will become apparent to those

skilled in the art upon reference to the specification and the drawings, in which:

[0007] Figure 1 is a perspective view of the one possible embodiment of the present

invention;
[0008] Figure la is a detailed view of the template of Figure 1;

[0009] Figure 2 is a perspective view of the template of Figure 1 mounted on a product to

be evaluated,
[0010] Figure 2a is a detailed view of the template and product of Figure 2;

[0011] Figure 3 is a perspective view of another possible embodiment of the present

invenuon;



7; - [0016] Figure 8 is a perspective view of the tenplate of Figure 5
nmounted on a product to be evaluated; and [0017] Figure 8a is a detailed
view of the tenplate and product of Figure 8  DETAILED DESCRI PTI ON OF THE

| NVENTI ON [ 0018] Figures 1, 1 a, 2 and 2a display one possible enbodi nent of
the present invention. The figures display a tenplate 11 manufactured, for
exanpl e, using stereo lithography (SLA) froma suitable material such as an
extra clear resin. The tenplate 11 has a body 13 that generally corresponds
to the shape of the object targeted for gross error evaluation. The shape of
t he body 13 cdO02]bE gurstdersmipgesgedtivervicew gothiedempldtsl of dogrse B emounitddeonos protect to
object targeted for gross error evaluation. 3 [0019] The body 13 has an
interior wHhpaedlS that faces the object and an exterior surface 17 that
faces away fromthe object. The interior surface 15 includes a plurality of
prot uberances 19. The protuberances 19 contact the object, and keep the
remai nder of the body 13 offset fromthe surface of the object. The

pr ot uber ances ref er ave a tes v rlat|o

b ot s 2o vi DT FERs T ihebrig o nar pialferpe SERERBoRAEY HEDEBIRER  The
| ocati on of Ehe pr ot uberances 19 could conformto a point system used durlng
t he invention,

[0014] Figure 6 is a plan view of the template of Figure 5;

[0015] Figure 7 is a cross-sectional view of the template of Figure 5, taken along line 7-

[0016] Figure 8 is a perspective view of the template of Figure 5 mounted on a product to

be evaluated; and
[0017] Figure 8a is a detailed view of the template and product of Figure 8.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Figures 1, la, 2 and 2a display one possible embodiment of the present invention.
The figures display a template 11 manufactured, for example, using stereo lithography (SLA)
from a suitable material such as an extra clear resin. The template 11 has a body 13 that
generally corresponds to the shape of the object targeted for gross error evaluation. The shape of
the body 13 could be determined from a solid model computer file of the object targeted for

gross error evaluation.



manuf acturi ng process. Preferably, the body 13 has six protuberances 19
since the point system wused during the manufacturing process identifies six
points on the object. [0020] Figure la is a detailed view of the exterior
surface 17 of the body 13. The exterior surface 17 preferably has one or
nore scribe lines 21 thereon. If fornmed during an SLA process, the scribe
lines 21 could be grooves that extend a distance into the exterior surface
17 of the body 13. The present invention could utilize other suitable
techniques to formthe scribe lines 21. For exanple, the scribe lines 21
could be printed indicia. In other words, the scribe lines are printed onto
the exterior surface 17 of the body 13. [0021] The scribe lines 21 allow the

user to eval uatpe19MEhOBIACI3, ha BE Giitéri srauticell § gat faces BE objebeanatineteriof Or
gross errors. Accordingly, the scribes lines 21 are positioned on the

exterior cstu.%{égs f‘zﬁlag‘?acésoa frOm TRY Si58ROTEL e o'??ur]f&%al%idﬁ’(ﬂu&gs as;agﬁé{f ure on

the obje own In Fi'gure 1la; the tenplate coul ave t I'be |ines
21 per feature. One 93&“ be m ni num .0 nce
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l.ine 21 could. identify f. a toler
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21 could identify a maxi mum of a tol erance range for the |ocation of the
feature ol efiet Gometbe sudademd szjobmse TherpspaberangesdSuireferablyohava @ hetsht phat nt ed
indicia 23 to identify the object targeted for gross error evaluation. For
exanpl e, dchemprodateedardiadndn abj2d stxeuidhdue theremaarder ofuthbbody b cdrhactiobjtlect
targeted for gross error evaluation. OQther manners of identifying the object
targeted gbject. The location of the protuberances 19 could conform to a point system used during the

manufacturing process. Preferably, the body 13 has six protuberances 19 since the point system

used during the manufacturing process identifies six points on the object.

[0020] Figure lais a detailed view of the exterior surface 17 of the body 13. The exterior
surface 17 preferably has one or more scribe lines 21 thereon. If formed during an SLA process,
the scribe lines 21 could be grooves that extend a distance into the exterior surface 17 of the
body 13. The present invention could utilize other suitable techniques to form the scribe lines 21.
For example, the scribe lines 21 could be printed indicia. In other words, the scribe lines are

printed onto the exterior surface 17 of the body 13.

[0021] The scribe lines 21 allow the user to evaluate the object, specifically a feature of
the object, for gross errors. Accordingly, the scribes lines 21 are positioned on the exterior
surface 17 so as to correspond to the location of such feature on the object. As shown in Figure
la, the template could have two scribe lines 21 per feature. One scribe line 21 could identify a
minimum of a tolerance range for the location of the feature on the object. The other scribe line

21 could identify a maximum of a tolerance range for the location of the feature on the object.



for gross error evaluation, however; could be used. [0023] Figures 2 and 2a
di spl ay one possible application of the tenplate 11. The object targeted
for gross error evaluation in the figure is a blade 50 of a gas turbine
engi ne (not shown). The blade 50 includes a root section 51 for securing to
a disc, an airfoil section 53 for converting the velocity of the fluid
exiting the conbustion section (not shown) of the engine into rotation of
the disc, and a nmedial section 55 between the root section 51 and airfoi
section 53. The manufacturing process for the blade 50 identifies points 57
thereon. Preferably, the manufacturing process identifies six points 57 on
the bl ade 50. [0024] Due to the exposure of the airfoil section 53 to the
hi gh t enper at pyo221 The rephteilDgoulihdsoanaliads primed Selidia OB tofdehtify theghjse, t he
airfoil section 53 can have apertures 59 in conmunication with a holl ow

interior i i h ; ki t
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[ 0025] The,tepplate 11 allows the user t nsure, aft.er f.he nuf.act ur f
the bl adt 850 hitzeterr gias sty iR Elob D B s Enul DRedR BT hed
airfoil section 53 of the blade 50; and/or (2) the apertures 59 are
pr oper | yfarggess egror pvaduatigng ewevensovlgiberuspde range of the location of the
feature on the object) on the suction side of the airfoil section 53 of the
bl ade 50. As seen in 5 Figure 2, the blade 50 receives the tenplate 11. The
pr ot uberances 19 engage the bl ade 50 at the
[0023] Figures 2 and 2a display one possible application of the template 11. The object
targeted for gross error evaluation in the figure is a blade 50 of a gas turbine engine (not shown).
The blade 50 inciudes a root section 51 for securing to a disc, an airfoil section 53 for converting
the velocity of the fluid exiting the combustion section (not shown) of the engine into rotation of
the disc, and a medial section 55 between the root section 51 and airfoil section 53. The

manufacturing process for the blade 50 identifies points 57 thereon. Preferably, the

manufacturing process identifies six points 57 on the blade 50.

[0024] Due to the exposure of the airfoil section 53 to the high temperature fluid exiting
the combustion section of the engine, the airfoil section 53 can have apertures 59 in
communication with a hollow interior (not shown). Cooling air (not shown) provided to the

hollow interior exits the apertures 59 to provide film cooling to the blade 50.

[0025] The template 11 allows the user to ensure, after the manufacture of the blade 50,
that: (1) the apertures 59 exist on the suction side of the airfoil section 53 of the blade 50; and/or
(2) the apertures 59 are properly located (i.e. within the tolerance range of the location of the

feature on the object) on the suction side of the airfoil section 53 of the blade 50. As seen in



points 57 identified during the manufacturing process. [0026] Once
associated with the bl ade 50, the user can view through the tenplate 11 to
eval uate the blade 50. Figure 2a displays a view through the tenplate 11
with a properly located cooling hole 59 (the cooling hole 59 has been shown
in phantomline to avoid confusion as the cooling hole 59 resides behind
the clear tenplate 11). As discussed above, the protuberances 19 keep the
remai nder of the body 13 of the tenplate 11 away fromthe surface of the

bl ade 50. The distance between the body 13 and the blade 50 is kept to a

M ni mum t pigaxedl, thetsiadd S@receiveothe il 2]l 1IFThtipoubedinepd Hyenganothedladecosi thee
enbodi ment of the present invention. The figure displays a tenplate 111.
The tenpl 1ﬁ'ts]5373i éﬁlfﬁaghﬁﬁ%m%%%tgr&geﬁ@&é@te a different section of the
obj ect targeted or gross error evaluation. Save for a change in the
hundreds digit, the reference characters identifying features of tenplate
111 correspond to the reference characters identifying the sane features of
tenplate 111. 0028& Briefly, tenplate 111 has a body 113 manufactured, for
exanpl e, usi ngl0926} Eace ?ﬁs?%é‘sﬁi%‘lwhf( Yads 5@’rt5‘?rp§r§ﬁ‘? t/l&b’ltér%b&qtamp@&fcki ®s an
extra clear resin. The body 113 generally corresponds to the shape of the
obj ect t aegpdtagrithe bitadgrsOsEigerer Zardisplaysiratie wthrotglethedeimplatedl Ihwish aproperly docated
surface 115 that faces the object and an exterior surface 117 that faces
away fromddiag hefel ®Clhe Hdfing RbRIFOMas Sedr shotnlih phixbmdat ta apbidcahfubiyn af the

pr ot uber ances °119. e protuberances 119 cont act t he object, and keep the
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keep the remainder of the body 13 of the template 11 away from the surface of the blade 50. The

distance between the body 13 and the blade 50 is kept to a minimum to avoid parallax error.

[0027] Figure 3 displays another possible embodiment of the present invention. The
figure displays a template 111. The template 111 is preferably used to evaluate a different section
of the object targeted for gross error evaluation. Save for a change in the hundreds digit, the
reference characters identifying features of template 111 correspond to the reference characters

identifying the same features of template 111.

[0028] Briefly, template 111 has a body 113 manufactured, for example, using stereo
lithography (SLA) from a suitable material such as an extra clear resin. The body 113 generally
corresponds to the shape of the object targeted for gross error evaluation. The body 113 has an
interior surface 115 that faces the object and an exterior surface 117 that faces away from the
object. The interior surface 15 includes a plurality of protuberances 119. The protuberances 119

contact the object, and keep the remainder of the body 113 offset from the surface of the object.



G The protuberances 119 conformto a point systemused during the

manuf acturing process. Preferably, the tenplate 111 has six protuberances
119. [0029] The exterior surface 117 of the body 113 preferably has one or
nore scribe lines 121 thereon. If formed during an SLA process, the scribe

| i nes 121 could be grooves that extend a distance into the exterior surface
117 of the body 113. The present invention could utilize other suitable
techniques to formthe scribe |lines 121. For exanple, the scribe |ines 121
could be printed indicia. In other words, the scribe lines are printed onto
t he ext er iTre mawberaaces 1119 gpbniopa to ppdint $ysEm LeBBdIringrike menufpeturipgpeocessl al | ow
the user to evaluate the object, specifically a feature of the object, for

gr 0ss err areferdMy; AiclicAgpiate 11 hBassin ploeubletaness LM are positioned on the

exterior surface 117 so as to correspond to the location of such feature on

the object. Preferably, the tenplate 111 has two scribe |lines 121 per

feature. One scribe line 121 could identify a mninum of a tol erance range
scribe

for the |ocati he featur ' 1
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feature on the object. [0031] The tenplate 111 coul d al so_jinclude printed
i ndi ci a 123 1tthereere At fowe@ HeriemeehA Pregegetascrige ligpokd conldse &rvamébat@hten%r
exanple, the printed indicia 123 could be the part nunber of the object
t ar get ed fadistgnasstoghe exteporadunface blv. ofGhe bodyrhlihdihs pofsentdeventiby cogd uhibzobthec t
targeted

suitable techniques to form the scribe lines 121. For example, the scribe lines 121 could be

printed indicia. In other words, the scribe lines are printed onto the exterior surface 117 of the

body 113.

[0030] The scribe lines 121 allow the user to evaluate the object, specifically a feature of
the object, for gross errors. Accordingly, the scribe lines 121 are positioned on the exterior
surface 117 so as to éorrespond to the location of such feature on the object. Preferably, the
template 111 has two scribe lines 121 per feature. One scribe line 121 could identify a minimum
of a tolerance range for the location of the feature on the object. The other scribe line 121 could

identify a maximum of a tolerance range for the location of the feature on the object.

[0031] The template 111 could also include printed indicia 123 to identify the object
targeted for gross error evaluation. For example, the printed indicia 123 could be the part number
of the object targeted for gross error evaluation. Other manners of identifying the object targeted

for gross error evaluation, however, could be used.



for gross error evaluation, however, could be used. 7 [0032] Figure 4

di splays the tenplate 111 nounted on the bl ade 50. The tenplate 111 allows
the user to ensure, after the nmanufacture of the blade 50, that: (1) the
apertures 59 exist on the pressure side of the airfoil section 53 of the

bl ade 50; and/or (2) the apertures 59 are properly located (i.e. within the
tol erance range of the |ocation of the feature on the object) on the
pressure side of the airfoil section 53 of the blade 50. The protuberances

119 engage the D i dentifie
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the tenplate 11. [0033] Figures 5-7 display another possible enbodi nent of
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the figures show different sides of the blade), it is clear that the protuberances 119 contact the

same points on the blade 50 as the protuberances 19 when using the template 11.

[0033] Figures 5-7 display another possible embodiment of the present invention. The
figures display a template 211. The template 211 is preferably used to evaluate a different section
of the object targeted for gross error evaluation than templates 11, 111. The template 211 has
features corresponding to the features of templates 11, 111. These features used the same
reference character, save a change in the hundreds digit. Template 201 does have features
different that those described with templates 11, 111. The features will have different reference

characters.

[0034] Briefly, template 211 has a body 213 manufactured, for example, using stereo
lithography (SLA) from a suitable material such as an extra clear resin. The body 213 generally
corresponds to the shape of the object targeted for gross error evaluation. The body 213 has an
interior surface 215 that faces the object and an exterior surface 217 that faces away from the
object. The interior surface 215 includes a plurality of protuberances 219. The protuberances 219

conform to a point system used during the manufacturing process.



|'i thography (SLA) froma suitable material such as an extra clear resin. The
body 213 generally corresponds to the shape of the object targeted for
gross error evaluation. The body 213 has an interior surface 215 that faces
the object and an exterior surface 217 that faces away fromthe object. The
interior surface 215 includes a plurality of protuberances 219. The

prot uberances 219 conformto a point systemused during the manufacturing
process. s [0035] The tenplate 211 could also include printed indicia 223 to
identify the object targeted for gross error evaluation. For exanple, the
printed indicia 223 could be the part nunber of the object targeted for
gross error evaluation. O her_manners of jdentifying the object_targeted

for gross err od0%|%ttﬁlaa£t%\ké\%lrd, ﬁ%,‘b‘GFli’%Béﬂﬂéeé‘df}‘%fléééé]‘o issatfghe pect

| ocation of the feature on the object, the tenplate 211 al so includes a
secti on 22&ghtad forgrassceror e¥aluatioar Ber ex2mplefiiee paped sl 2230w be Hepagaambeps
229 therein. The scallops 229 allow the user to eval uate the object,

speci fi caldf yhef @hjdcttL8eted fdr?@os@ lBjr6Cé valdabion JOERES madhiérd bideAGidigihe @bject thfzeted
scal | ops 229 are positioned on the depressed area 227 of the section 275  so
as to corr : i atures on the object. [0037]
Figure 8 |i%?gﬁgh?ﬁgagg%p’gégggﬁgﬁﬁgﬁﬁ$géﬁbn the bl ade 50. The tenplate 211
allows the user to ensure, after the manufacture of the blade 50, that: (1)
the apertures 59 exist on the radial tip of the airfoil section 53 of the

bl ade 50; and/or (2) the apertures 59 are properly )
[0036] Due to the location of the feature on the object, the template 211 also includes a

section 225 having a depressed area 227. The depressed area 227 has scallops 229 therein. The
scallops 229 allow the user to evaluate the object, specifically features of the object, for gross
errors. Accordingly, the scallops 229 are positioned on the depressed area 227 of the section 225

so as to correspond to the location of such features on the object.

[0037] Figure 8 displays the template 211 mounted on the blade 50. The template 211
allows the user to ensure, after the manufacture of the blade 50, that: (1) the apertures 59 exist on
the radial tip of the airfoil section 53 of the blade 50; and/or (2) the apertures 59 are properly
located (i.e. within the tolerance range of the location of the feature on the object) on the radial

tip of the airfoil section 53 of the blade 50. Figure 8a shows

[0038] The protuberances 119 engage the blade 30 at the points 57 identified during the
manufacturing process. Comparing Figures 2 and 4 (note the figures show different sides of the
blade), it is clear that the protuberances 119 contact the same points on the blade 50 as the

protuberances 19 when using the template 11.



| ocated (i.e. within the tolerance range of the |location of the feature on
the object) on the radial tip of the airfoil section 53 of the blade 50.

Fi gure 8a shows [0038] The protuberances 119 engage the blade 50 at the
points 57 identified during the manufacturing process. Conparing Figures 2
and 4 (note the figures show different sides of the blade), it is clear
that the protuberances 119 contact the sane points on the blade 50 as the
pr ot uberances 19 when using the tenplate 11. 9 [0039] Figure 8a displays a

view through t h@osepbafeBadildplistaview PHBREN the tbhfRieed | wigPh Fﬂﬁb_eh?'ld%aé@ (the
cool ing hole 59 has beéen shown 'in phantomline to avoid confusion as the

cool i ng hol €,.59, resi,des i l. Nina P EF .
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the sixth contact paint with the blade 50. |n he enbodi nent, s i
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not correspond to the sixth point location used with tenplates 11, 111.
Nevert hel egstubetaeces 218t Tihedepneseed &¢@22hskrv ¢rcasdbpsiathsvdtagt prinith derbdadet50t Ine
obj ect, and keep the renmainder of the body 213 offset fromthe surface of

t he obj ectthe ERB4SInehhshawrEinemgureNyINtHeQocdidg wirRedepesedd fedl22 Neseauteslides
wth the preferred enbodinents of the various figures. It is to be

under st 00d3de0abt i B thdix® SBAbS it ferdbiRes Of, 1TPAEJer@bieQfheand
addi ti ons nay %e nagg)to t%eléeg%?ﬁﬂgﬁ enﬁggyﬁ%ntnﬁgr ’ © FHe
protuberances 219 and the depressed area 227 contact the object, and keep the remainder of the

body 213 offset from the surface of the object.

[0040] The present inQention has been described in connection with the preferred
embodiments of the various figures. It is to be understood that other similar embodiments may
be used or modifications and additions may be made to the described embodiment for
performin;g the same function of the present invention without deviating therefrom. Therefore,
the present invention should not be limited to any single embodiment, but rather construed in

breadth and scope in accordance with the recitation of the appended claims.



perform ng the sane function of the present invention w thout deviating
therefrom Therefore, the present invention should not be |[imted to any
si ngl e enbodi nent, but rather construed in breadth and scope in accordance
with the recitation of the appended clainms. 10 CLAIMS 1. A tenplate for
evaluating a gas turbine airfoil, conprising: an interior surface having a
shape corresponding to the airfoil; an exterior surface; at |east one
el enent on said external surface corregpq gng to a desired location of a
feature on said part, said at |east one el ement conprises at |east one
scribe line to assists a user to determ ne whether said feature is at said
desired |l ocation; and wherein at |east one protuberance to contact said
airfoil; wherein said at |east one protuberance is. integrally formed with
said interior surf trawplate foreyaluatings gas durpine @irigilacompriging: e n sai d tenpl ate has
at least five protuberances. 3. The tenplate of claim2, wherein said
t enpl at e hasingnigripr siriapehavirgesshape corrpspanding] tathe ayfoilil ai m 1, wherein said
tenplate further conprises a depressed area; and wherein said depressed
area conpri smasxtnoekafeent that is scallop shaped. 5. A method of eval uating
a gas turbine airfoil, conprising the steps of:

at least one element on said external surface corresponding to a desired location of a

feature on said part, said at least one element comprises at least one scribe line to assists a
user to determine whether said feature is at said desired location; and
wherein at least one protuberance to contact said airfoil; wherein said at least one

protuberance is integrally formed with said interior surface.

2. The template of claim 1, wherein said template has at least five protuberances.
3. The template of claim 2, wherein said template has six protuberances.
4, The template of claim 1, wherein said template further comprises a depressed

area; and wherein said depressed area comprises an element that is scallop shaped.

5. A method of evaluating a gas turbine airfoil, comprising the steps of:
providing a template having a shape corresponding to said airfoil, at least one
scribe line element thereon corresponding to a desired location of a feature on said airfoil

and at least one integrally formed protuberance to contact said airfoil,;

11



providing a tenplate having a shape corresponding to said airfoil, at |east
one scribe line elenent thereon corresponding to a desired |ocation of a

feature on said airfoil and at |east one integrally formed protuberance to
contact said airfoil; 11 associating said tenplate with said airfoil by
pl acing said tenplate against said airfoil; and using said at |east one

scribe line elenment to determ ne whether said feature is at said desired

| ocation; 6. The ag®ichidg edid Ednaplare vithwarlr #ifsil Bppldcihg 831l adntplh@agaihstlsgidst five
protuberances. 7. The nethod of claim®6, wherein said tenplate has six

pr ot uber ancegyfeiB-andhe nethod of claims5, wherein said tenplate conprises a
depressed area; ‘and wherein said depressed area conprises an el ement that

|5 scal l0p shapedird o 6Tk dbbelinelethelt bo Ul WiRRhel ool rbidists A

elenent is nonC|rc

said desired location;

6. The method of claim 5, wherein said template has at least five protuberances.
7. The method of claim 6, wherein said template has six protuberances.
8. The method of claim 5, wherein said template comprises a depressed area; and

wherein said depressed area comprises an element that is scallop shaped.

9. The template of claim 1 wherein said at least one element is noncircular.
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