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200-"ti n i | izar automatically generates (70) di glt@l”\ng)a Ag3gs  Drawi ng
Mode 210 froma conputer generated nodel of a bracket is“described. The
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stores information 208 reI evant to a plurality of users including a

conpute y
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WO 02/ 45015 PCT/ US01/ 32484 NMETHODS AND APPARATUS FOR, sNG DRAW NGS
FROM COVPUTER GENERATED MODELS A portion of the disclosure of this patent
docunent contains material which is subject to copyright protection. The
copyri gffp 9M&es has no objection to the facsimle repppedysihPn by anyone
of the patent docunent or the patent disclosure, as It appears in the
Patent and Trademark O fice patent file or records, but otherwise 5
reserves all copyright rights whatsoever. BACKGROUND OF THE | NVENTI ON Thi s

invention rel ates Ly .10 i engi d, nore particularly,
to automated dr aft%&%ﬁ@blseﬁ@ﬁgwgbg@ﬂ%%%“ EE | draw ngs of

brackets attached toppAGNINGS FRTN COMBIEEE GERERIATBDACKet s are designed to
nount tubing and other 10 accessories to a gas turbine engine. The
brackets are bent into a shape f M@PEL$| at pattern, and may be nade from a
single piece or the bracket may include wel ded gussets or braces. The
bracket conplexity nmay range froma single bend wwth no welds up to

approxi mately tweniaypdRedrst i BiScloaresfans piRhdedutitg cohtenafdchend reliefs.
Nut pl ates, spacers, and clips may also be welded or riveted to the

br acket s. Whigh ©§ubieqhte Sopypghs sreiactor e SaRrigheRvIss hasdoobispiRdP the ded desi gn
(CAD) sy, +sﬂﬁ§c reproBuctiBh b SRR & thé ;tﬁtenP @3 BREntNP the pafeRiidRRure M3l

specifically, 1n operation,” a systemuser supplies information such as
face sel eppasnin fwr Ratind end iToademankdOFick ewtentafiler grougeasds, e athpmasept ed by t he
CAD progra wi th such nputs, the system generates a nodel of the
bracRet . " %ﬁg?ﬁ%)%a{t&gﬁtéévﬁ% c?f%’%d nodel is given to a detailer who creates
drawi ng vi ews, dinmensions, naterial fastening information, and general

not at i on BAGKGROEININGE THEINMVEMIK@N. Typi cally, the general notation

i ncludes part cross-references to a parts list, and wel ding synbol ogy.

Because each brackefs iz 4BLYG bbhefA5 RG Clas trbirielengines and, more

particularly, to automated drafiing systems used to generate digital drawings of

brackets attached to such an engine.

Sheet metal brackets are designed to mount tubing and other

10 accessories to a gas turbine engine. The brackets are bent into a shape from a flat
‘pattern, and may be made from a single piece or the bracket may include welded
gussets or braces. The bracket complexity may range from a single bend with no

welds up to approximately twenty bends with numerous welded gussets and bend

reliefs. Nut plates, spacers, and clips may also be welded or riveted to the brackets.

15 Currently, brackets are designed using computer aided design (CAD)
~ systems, see for example U.S. Patent No. 5,689,435, More specifically, in operation,

a system user supplies information such as face selection, part location, and other
atiributes when prompted by the CAD program, and with such inputs, the system

generates a model of the bracket.

20 The computer generated model is given to a detailer who creates
drawing views, dimensions, material fastening information, and general notation that
defines the bracket. Typically, the general notation includes part cross-references to a

parts list, and welding symbology. Because each bracket is unique with respect to

-1-
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27 May 2005 drawi ng views, dinensions, and materi al Pﬁﬁ%@gﬂﬂg, creating
the drawi ng views, dinensions, material fastening infor ron, and the
general notation may be a | abor- intensive and tine-consum ng task.

Furt hernore, because of the uniqueness of the draw ngs, the drawi ngs are
not standardi zed between brackets, and a quality of the drawings is
dependant upon the skills of the detailer. BRI EF SUMVARY OF THE | NVENTI ON
Accordi ng to one aspect. of the Qresent iinvention, there is provided a

met hod fEnggieEFatingsians 1784 sTaigie it giteal cratiag iy drsing 8 8er ver system
i ncl udi Hgne?zsi&lls', ﬁﬁ%erig%ﬁgté{ﬂ%@fo\é?&g}naa&r tﬂ@’%@ﬁeraﬁ q%tatﬁ%lg ﬁ%ﬁ pehakipge device, the

server system coup to t lent  system an ata storage device, a
pl ur al i infensive ahd nidkercnadngo raskh diprthdmiocs, rbetaese ah theamiqgempuibérthegener at ed
nodel of a part stored in the data storage device and accessi ble by the
server waf@ﬁq the Zev RS 6 0T ?‘id?F‘?Swijett”ﬁ Lragsts and @éiﬁaf%t‘)' W a plurality
of di gi tflyingH{sHehdAdart LENEMMKIIR JEBR dS@figer system such that the digital
drawi ng views are based on the pre-stored standardi zed projection rules
and the conputer generated nodel; and characterized by user editing the

plurali i g tal draw I with the server systemthrough the
client %m&g@ﬁ‘@%ﬂﬁﬁﬁr aspect of the present invention, there
is provided a systemfor generating a digital drawi ng of a conputer
generated a nodel of a part, said system conprising: a client system
conpri sidngprdinhrowserspeat dfatha rsesert aigeentiey i there fip iprayided i angethpdh figr mat i on

rel evant to .a gtllural i t&z .OL users;. and a server, ?ﬁ% tem confit%ured to be
coupl edS¥5TaERg & least e igial frapiog Heing 2 sgV AP e B YERLYS™ai d server

system fiidsg brows@YnaBaRA shReI8AGANHR Rt Wethd EoipRE Hlin@i dighe drawi ng vi ews
based on the conputer gener a?ed nodel characterized by user editing of
di gi t al sxdteavind ghesdagamoragetdeviche phealite pf standsidinest pithageaghictrides adiaent system 2

27 My 2005, -85 PESCRIPTI.ON. GF THE, LRAVUNGS, ELgure, 3L, Block of agram o
the server system, said method comprising the steps of generating a plurality of dig_ital
drawing views with the server system, such that the digital drawing views are based on
the pre-stored standardized projection rules and the computer generated model; and
characterized by user editing the plurality of digital drawing views with the server

systemn through the client system.

According to another aspect of the present invention, there is provided a system for
generating a digital drawing of a computer generated a model of a part, said system
comprising: a client system comprising a browser; a data storage device for storing
information relevant to a plurality of users; and a server system configured to be
coupled to said client system and said data storage device, said server system further
configured to generate a plurality of digital drawing views based on the computer
generated model characterized by user editing of digital drawing views with the server

system through the client system.
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drawi ngs from a conputer generated nodel of a part; Fbg%k %st a flowchart
of an program for generating digital drawings froma con%% er generated
nodel of a part using the server systemshown in Figure 1; 2a 27 May 2005
WO 02/ 45015 PCTNS01/ 32484 Figure 3 is a flowhart illustrating a sequence
of process steps executed in editing drawings created with the drafting
system shown in Figure 1; Figure 4 is an exenplary drawi ng wi zard di al og
page used with the rogram shown in Figure 2 and including a create node
highligﬁﬁ@@?ﬁg$c%@ﬁgﬁﬂ EHEDRAYUINES5 is the exenpl ary drawi ng w zard
di al og page shown in Figure 4 and including an edit node highlighted for
sel ection; Figure 6 is an exenplary weld builder main dialog page used with
t he program showniguie Fisghléck Ragrdrh @B & Riraftings sy8Rmefoe gRlcakiig Widithlet wel d
-di al og page used with the program 10 shown in Figure 2; and Figure 8 is
an exenfiagings foma comaries geperated BAdYPER B page used with the program shown
in Figure 2. DETAILED DESCRI PTION OF THE | NVENTION Figure 1 is bl ock

di agram of a drafting system 10 for generating digital draw ngs (not
shown) from a conpigier2 gentswhat ofrdplogfamofior ghremeing dipitdl dpawihgs not 15
shown). In one enbodi nent, the conputer generated nodel represents a sheet
net al  bSRIRAOMPHST 2caridifmh rodd of g mat upiBe His R YBFM ghmor BHsb) and ot her
accessories to a gas turbine engine (not shown). Drafting system 10 is an
automated systemthat includes a server system 12 and a plurality of
client systens 14 connected to server system 12. |In one enbodinent, client
system 14 includes a conputer (not shown) 20 including a web browser, a
central processing unit (CPU), a random access nenory (RAM, an out put
device, for exanple a nonitor, a nmass storage device, and an input device,
for exanple a keyboard or a nouse. In an alternative enbodi nent,

2a
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client systens 14 are servers for a network of custo b oRS. Server
system 12 is accessible to client system 14 via the r??é‘g?%%‘ﬁ’% 25 dient
system 14 is interconnected to the Internet through many interfaces

i ncl udi {@ gaddedd - 1 N-connections, cable nodens, speci ap-Pissspeed | SDN

|l i nes, and networks, such as |ocal area networks (LA?\lS or wde area
networks (WANs). In one -3 27 May 2005 WD 02/45015 PCT/ USOL/ 32484
enbodi ment, client system 14 includes any client system capabl e of

L nL e[) congecti ng mdl)grtdmisbmbw&mtiiuhmﬁmgﬁ segueace/ﬁl@rdws‘sacépf)ébmﬂe@r ot-hgr

web- based connect abl e equi nt..Server system 12 js al so connected to a
mass st ofEgEng fﬁwsfﬁte&fﬂggﬁgsdf‘g?%ﬁfé'ﬁﬁ‘@ﬁ% mgiguee Leccessi bl e by potenti al
users through client system14. 5 Figure 2 is a flowhart 50 of a program
used wi th draftingigaess mnl&mfpﬁapm“ﬁﬂg Wrizahd I Baldg pdgerus@ER@bakd ng digital
drawi ngs from a copputer_generated nodel of a part. Figure 3 is a

f | owc har Program shpw ity asq%a%@@@ail%wemmaﬁlm&@ tef & selestioButed in editing
drawi ngs created with drafting system 10. More specifically, in one

enbadi nent, the prR&fedTs kit dibpyBrafavinBivaakiatialdy sk Bbw A e and i s used
to 10 generate a digital dr avm_n(;{) from a_ conputer generated nodel of a gas

t ur bi ne %l induding ancgdiimodp highlightedfBow@leatia® | t he conputer generated nodel is
represented with two- dinensional, flat patterns. The program may be
executed on a CO”P%{IRJG i BR ex M hveld BHIGL rAdn BiaRE RS Med GERIY er or a

wor kstation, including an interface (not shown), "'such as a keyboard and a
di spl ay, Pregipmnsee¥sigFigusgd a nenory. 15 The programis stored in mass
storage device 18 (shown in Figure 1) and is accessible to a potenti al
user through cliepfnRY/St S eplabP oMy id“H'ﬁ&FJ;ISH@ deli vifh thOpREhLAL € di gital
drawi ng vi ews f_romfgautécorrput g%é;gf\erat gd rlm e gm}l a part.&? g conput er
ger@r at edowp defigureR; andpart are retrieved 60 from nass storage device 18 by
the program The conputer generated nodels are stored in mass storage
device 18 in 20 ap Gl 6O B S i Y WBE idelficalish & | BlsBa With heCONpUt er  ai ded
design (CAD) type ggﬂfggr A, pnﬁ%@ éﬁbodﬁa@nttﬁ,gl%?%é%dosnput er cgener at ed
nmodel s aregrpm ehyadd Figutet2. an

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is block diagram of a drafting system 10 for generating digital

drawings (not shown) from a computer generated model (not shown) of a part (not

.15 shown). In one embodiment, the computer generated model represents a sheet metal
bracket (not shown) designed to mount tubing (not shown) and other accessories to a

gas turbine engine (not shown). Drafting system 10 is an automated system that

includes a server system 12 and a plurality of client systems 14 connected to server

system 12, In one embodiment, client system 14 includes a computer (not shown)

20 including a web browser, a central processing unit (CPU), a random access memory
(RAM), an output device, for example a monitor, a mass storage device, and an

input device, for example a keyboard or a mouse. In an alternative embodiment,
client systems 14 are servers for a network of customer devices.

Server system 12 is accessible to client system 14 via the Internet.
25 Client system 14 is interconnected to the Internet through many interfaces including
dial-in-connections, cable modems, special high-speed ISDN lines, and networks,
such as local area networks (LANs) or wide area networks (WANs). In one
-3-
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I nteractive configuration design system (1CDS) for bra Iﬁ\ I gn as
described in U S. Pat. 5,56 689,435, and the conputer generaﬁe nodel s

i nclude a bracket intelligence builder nodule for generating intelligence
data f t acket nodel, a bracket 25 unfolding npel unfol ding a
bracke?ﬁ’%)%(}?%o a flat pattern, and a bracket fol ding S(r?ggu?zte for fol ding
a bracket flat pattern. A plurality of orthographic projection rules that
govern the generation of the digital drawing in accordance with the

pr ogr am entedsneot,edichirsystamsl4gndizdeg any eisui systermngeapaie of IgiSEONRECERR |y, t he

orthographyfe frwfes ﬁﬁﬁafigtﬁwéb%se\ahbmed&za%eﬂ weBbaydewsimudble be gener at ed
fromthe conputer genera

! gg_m)del. - ﬁ’éf7 NHX 2&05 VO 0@%4@915
PCT/ USO1$Qyiagat. APFIRGT SYPEm gt Al Forgested 10 aiastSIEIEe JFVIEE Br M3 retri eved 60
f r om masgoragd dwvivg 48 deatceseible®y porehihl userothraigh ohient syseesslgned 64 to the wel d
faces. In one enbodinent, weld information is assigned 64 using a weld

g L SR A s e 1, 1

ggybbe a(sEOFRITiNet ) forgdnetatinydifith] dmwirgsfgrjohi zed;onmte? gendra@slysodeks thfen de:‘NL _neﬁ
y a user. e S epr.e { a . .coordl nate rerer emrTtrom I C

any 'open?fsr?d%moy‘]@lr%?is a}é?)‘?@@iﬁ?&ﬁ'sqﬂnflﬁFﬁe%’?’écecog%%?sél’“%g%%ﬁé%%{ ed nodel of

t he br acieddidmy dRRidgefeaaaceth dviing sprai 10.caltby, spatifialyf heofisys is

defined 66, coordinates are assigned 68 to t,he\?ﬁe ings. or slots within the
bracket ¢mpodingendhel PEASFAM ThiEI0HR A% Bracked Jawing Wisahg, gL PR 70 wit hin

drafd i ng 1 kb RAGLIEr &Y HE nrbiawesgRer ated 70 is
def i|c0tned %@?ahggeaﬁé@%ﬂ{%ﬁﬁfe{%ﬁ?%b& {t?\tgi}éeeé?riaon rul es aéphgl [ cablee to a specific
dr awi ng. bredketw Inenbembetiwenit thel carpuid igensratedsmodsd in represeted MBI tROs peci fi ¢
drafting,.system funct.i ons-rus | Lak.d L] rawi ng vi ews.
The userdI Vl@g’ggﬁp#ﬂtﬁ ge;%cpgg%&grﬁr%?(@? e?‘{?{é@gﬁ)g? tc ?‘ﬁgﬁ #ré%(gtsﬁrg’ avai |l abl e as
nmenu sel @eh bswperdoniltompstenge. wodstatios, pedudingal ihtprfacsyaat ehawhd sper mi t s t he

user to cygle thro .each drafting, function sequentially, or view each
funct i Onas)gi(e)?boa:rr}iranﬁ%%lspﬁt ,aprocessor, algdamemory. q y

15 The program is stored in mass storage device 18 (shown in Figure 1)
and is accessible to a potential user through client systems 14 (shown in Figure 1) to

_ generate digital drawing views from a computer generated model of a part. The
computer generated models of a part are retrieved 60 from mass storage device 18 by

the program. The computer generated models are stored in mass storage device 18 in

20 -~ an electronic format that is compatible with computer aided design (CAD) type
programs. In one embodiment, the computer generated models are produced with an
interactive configuration design system (ICDS) for bracket design as described in U.S.

Pat. 5,689,435, and the computer generated models include a bracket intelligence
builder module for generating intelligence data for the bracket model, a bracket

ﬁS unfolding module for unfolding a bracket model to a flat pattem, and a bracket folding

module for folding a bracket flat pattern.

A plurality of orthographic projection rules that govem the generation
of the digital drawing in accordance with the program are stored in mass storage
device 18. More specifically, the orthographic rules pre-determine which drawing

30 views will be generated from the computer generated model.

4




i ndependently, one function at a time. Additionally, wamosrray sel ect an
"Exit" option to termnate the program 20 The functions are divided into
seven nodul es, nanely: View Placenent, Holes, Slots, Wlds, 25 ItemlID

Bal | oongg ob@dpis Mar ki ng Label, and -5 27 May 2005 WQ@d<bnsris:

PCT/ US01/ 32484 Di nensi ons. Each of these nodul es, described in nore detail
bel ow, includes an Exit to return the wuser to the previous nenu. Each item
‘created within drafting system 10 has an attribute attached to 5 the item

t hat associ ates t itemw th the specjifigc function dul e of drafting
system 10 that cp‘g:'ﬁféﬁC?'H@Jt?f_l%e‘?&"tt‘?dor\?ﬁ;%%ﬁ%?“ﬁ?mqvﬁﬁng%’g%"f‘mslo begins a
functi ongipraghideviceall, whiieiformation Bldsdigdt @ YRk FeldCHREA! e bk earlier
~drawi ng generations_70, attached to that specific function nodule are

del et ed. cnfppdimest. Wil doramien s gssignediebusingroycld huilder fimetionon I@B8ul e in nore
10 detai fgﬁre-rslﬂgciﬂéaﬁ V AR Ged iR lortAEeRiiRetR), Bactllt WM Rt Yreldd JSWe aqidafd ve

orthographic® projections. The nmain drawng vi‘ew is determned after the
Csys i s spedifieds dFof 6xanivils, the vy beaabotngr weld, asbuttowald, tor afillethwsldor e- st or ed
orthographic rules, a main view, a pair of views in each horizontal

direction, a pair ! i gﬂfﬂv i I LN, .a.rear view are
- generated 70 wit hﬁﬁésg%’%sﬁ p&ﬁigeﬁlslys er%a(la‘%&' i@e[gsg% xﬁ:@fgke&?&aawe%%l@feem are
sel ect edrefesanpg sywtem figu twhildwany eperamgd o nlptsriepresentel exdthirdthe camputey vi ews are
deleted within syst 0., The sel ected, vieews. flat patter views, tramel
ol nt s darreef e of B b oty BE PGB M Soerit Gy REFGon V1 e
defined 66, coordinates are assigned 68 to the openings or slots within the bracket to
10 be drawn.

The drawing views are then generated 70 within drafting system 10.

More specifically, each drawing view generated 70 is defined using the orthographic
projection rules applicable to a specific drawing. view to be generated 70 which are -

populated within specific drafting system functions used in generating 70 specific

15 drawing views. The user may select and execute any of the drafting functions

available as menu selection at this stage. More specifically, system 10 permits the

user to cycle through each drafting function sequentiafly, or view each function

independently, one function at a time. Additionally, the user may select an “Exit”

option to terminate the program.
20 : The functions are divided into seven modules, namely:
View Placement,
Holes,
Slots,
Welds,
25 Item ID Balloons,

Part Marking Label, and
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generated 70. As the desired drawi ng views are added g&k amﬁng Vi ews
selected to be generated 70, the non-sel ected dramﬁng %@5 are conpared
to the conputer 20 generated nodel with the programto ensure a draw ng
V|em1ne&§%§@§y toillustrate a spacer is not |nadvqﬁ5ﬁﬂ&i leted. If an
oblique dramng viewis required for a spacer to be seen, e programis
paused, additional nodules are not displayed, and the user |s notified
that an additional drawing view is required for a spacer to be seen. The
user is then give the t|on of adding the additional drawing view to the
drawing 25 views ed 70 or displaying other drafting systemfunction
nodul es. The hol es nndule is selected to determ ne which circular openings
are fastBadeof these miodglss, dbieribedsipendré detdl beJow, dnclulies et Ekie ¢ feturmmhe e det ai |

- bel ow, duri the . execution of the holes nodule, the program conpares each
circul ar uécﬁéﬁhﬁafeé’é’gﬁ’ﬁﬂ% 6 27 May 2005 WO 02/45015 PCT/US01/ 32484 68
coordi nates agai nst predeterm ned data to determ ne which openings are

f ast ener openi nggaamﬁem/oie@tbdazﬁtmnldmdiﬁg&@émﬁ Ihhhmmﬁlfbageﬁttaemtterm ned data
is selected based on, gne eof brackets to be di tglly drawn. In one
embodi mefite, teBLBA asiosigten (el W the sprcH iop godule 0 ArefisgsEstiiat el y 0. 40

inches i 3¢ ¢fféBaeh ﬁo@&tn%né‘@ﬁ&rﬁﬁﬁé sy@féﬁﬂoﬂﬁgmg)aﬂhﬁn&ﬁﬁ&cﬁﬂﬂ;eﬁllw)em ngs are
then automatically | abeled on drawi ng views generated on the flat

pattern W@wﬂh Amhum haes) gyeatadqp earliergreving gaemtipesal0, Mh@é@é@tf or each

openl ng. ﬁic%xﬁh&:ﬁ?ﬂﬂéfrchﬂeﬂeﬁ'e” sel ected and a dianmeter of slots assigned
coor nates are conpared to pre-determ ned val ues to determ ne which

sI ots are 10 lightening openings. The pre-determ ned value is selected
based on the type Th¢ fplewikgdiscessign Qﬁﬁ@b%leﬂw}a dnetion. mpéulede moipodi nent, each

o1 ol Vi BB Shofe Bkl B ol Bl TS Bt 2,) 91 e 0

openi ng. are t |"abe drawi ng vi ews
gener at e;iroie@txmsdTbmmaﬂneirameg wpwahstakatamnmeémﬁar tmfésymﬂldﬂﬁmdcﬁﬁl Matef i nes al |
ted model of the.bracket, as

wel d surfac. rs in ut er
doscr | betremly b temuloF g0, oG N f g View, s pie of
views in each horizontal direction, a pair of views in each vertical direction, and a rear

view are generated 70 within drafting system 10.

15 Desired drawing views are selected using an input device, and any non-
selected drawing views are deleted within system 10. The selected views, flat pattern
views, trammel points, bend tables, and decals are then added to the drawing views
generated 70, As the desired drawing views are added to the drawing views selected
to be generated 70, the non-selected drawing views are compared to the computer

20 generated model with the program to ensure a drawing view necessary to illustrate a
spacer is not inadvertently deleted. If an oblique drawing view is required for a spacer
to be seen, the program is paused, additional modules are not displayed, and the user
is notified that an additional drawing view is required for a spacer to be seen. The
user is then given the option of adding the additional drawing view to the drawing

25 views generated 70 or displaying other drafting system function modules.

The holes module is selected to determine which circular openings are
fastener openings. More specifically, as described in more detail below, during the

execution of the holes module, the program compares each circular opening assigned
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i
automatically labeled in the draw ng views to be generat(-,y . More
specifically, welds for the spacers are inserted in the drawing views in
| D bal | d clocking lines for all welds and a | | abel s are
i nserte irbgmsa??%raw ng view that is normal to the spa;ﬁ:él?{s}é.o%%g%he D
bal | oons nodul e conpares each solid pre-stored in mass storage device 18
to drawi ngs generated 70 to define parts list itens. Itemballoons are
then automatically labeled in the main view, the Csys view, for each item
def i ned, g3 Qudt@iRites pinky Bedetirqinal iah @ deerniizelitch bpenfrigatrerfatidner n vi ews.
However, if _an itemto be 1abeled_ is not visihle.in thg mai n view, the

i t em bal Pesaings and Wueh are ligltening hples,Thgprodetarmusd dpfa isseleffed PaeErt™ s vi si bl e.
Spacers 149 1k Ak [ |dGRent. ach ¥Rhile haviigdr mation. In
one emog{e@ﬁﬁ?ﬁx&ﬁggtﬁpg%tgﬁﬁr@.fﬁggéﬁ?t hav’e a %%antgi ty,gg{r eater than
one, onl yiameter becthar sppoeximitelydedd inchesisi dsfinag: ashgingcafastsner GPFBINEd wi t hin t he

drawi ng yje ener 7 et S3 e AR WO 02/ 45015
PCT %SOlyréez}}%tﬁ r fﬁ%]%ﬁgr est%%%?‘%?nﬁ%m% ﬁ?%edaot?tdor?r‘gltnf;%gﬁ I ? ?%%geuls?so items within
t he mai naglt eunhe @atvpaerern vidovee vedditiongllya tableb ete atomaticallyj csdatsd doriaich he mai n vi ew,
the programinserts "Far Side" to indicate that the label is inserted on a
far si de’®™he bracket. The di nensions nodul e autonatically |abels

di mensions on the 5 drawi ng views. In one enbodi nent, spacer thickness

di mensi ons are | alet eldtsitodule @ nisniselgcted and 4 diatketagofidoteraisigned éh axi s of

revol ution f.or the spacer, and,referenc i nes_ar e Lh a draw ng
vi ew | ooR‘P%n%ﬁr?‘FﬁIwg‘B“ d gp aﬂ’i"e’d%ml}‘?g V§E‘5§:é‘? %etsﬂ?ﬁ\ﬂngr%hg&n%%ga é;o be edited
120ysi nggﬂé@ﬁgt bRSlinsy St pro-detbfariifed FDRCisf selatell Yoased i dreatypd yf of edi ting

features are available within drafting system 10 to ..10 edit callouts
pl aced abuaghehiobeigiplindragpaly g eﬁb@%@tv%ﬁéﬁamwﬁtawrﬂeﬁﬂ ially, item

bal | oons 1224eiMRl S5 SPEekEAifAlobshingt haddrtiaea RRkd @@nderar e cycl ed and
di spl ayeﬁ?'{ﬂﬁéﬁg‘?er, Bsuc‘% tshat glgn i eir)n I D ball gon | abeled for a multiple

quant i t y autoreatically labeled on drawing views generated 70 and on the flat pattern views.

all welds that are not associated with a spacer, are %fl\}l

The weld module defines all weld surface pairs in the computer

15 generated model of the bracket, as described in more detail below. More specifically,
all welds that are not associated with a spacer, are defined and automatically labeled

in the drawing views to be generated 70. More specifically, welds for the spacers are
inserted in the drawing views in ID balloons, and clocking lines for all welds and

associated labels are inserted in a drawing view that is normal to the spacers.

20 The ID balloons module compares each solid pre-stored in mass
storage device 18 to drawings generated 70 to define parts list items. Item balloons
aﬁ: then automatically labeled in the main view, the Csys view, for each item defined,
except for brackets which are labeled in flat pattern views. However, if an item to be
labeled is not visible in the main view, the item balloon is inserted in a drawing view

25 where the item is visible. Spacers are labeled to include materizal, size, and weld
information. In one embodiment, when items are defined that have a quantity greater
than one, only one occurrence of each item is automatically labeled within the

drawing views generated 70.
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may be noved and rel abel ed. More specifically, as the257 zg) | oons are
cycled, the. user nmay nove 122 an |ID balloon froma Specrrfic itemto
another itemwthin the 15 nultiple quantity itemfamly. For exanple,

initial bal | oon for one of eight identical 'ffl?stu have been
| abel ed‘k’éﬁﬁ%ogﬁrst of the eight rivets, and if the uléder \f{%u d prefer to

have the ID balloon | abeled on a different rivet, as the itemballoons are
cycled, the ID balloon nay be noved 122. Callouts are then noved 126 in a
manner simlar to that used in 20 noving 122 the ID ball oons.

Speci fical ly, the Bl nagsmarkinganedpds soragiigally bbalaijeres within the maiser, such that
t he user C | . I | from one
drawi ng &%ﬁ&ghgp ﬁgr ."%%@%%&9@*@&# It&geur{’%n P%i:vl ﬁggrf)g%u IR%%% not limted
t-o, item"FdSidedkd indieste thatithe labelnikinseted adba¥as sids pftbebrackdebcki ng | i nes, and
spacer di mensions. The user selects a callout and the programcycles

t hrough the draw VI EWS .« resent .25 appnrQpriate dr.aw n | ews of where
t he cal |l out may bgﬁlﬁo\c}lénveﬁﬁé'% ﬁ}grﬁges%lé%nllq‘tﬁc@ﬁl ﬁ%/i’,ds %‘rngflsclﬁ%lﬁgosyté?em 10 only
presgnt s deawavg vigwy.i dnvond embditmets,espadeh alticlnebsuditnensions tahelabdledrin @4 a  proper

ori ent at idon.for. di nsi ons 1and cl ocl%i n -lljﬁg.s 530 be Iabdgl d. Extra callouts
“are then PiRs, dEw 1 12 RGP A0 GR1EPT SR ORI R, thp FPager, GWE'YEC i dent i cal
cal | out slihé atelbgdl@n Widtdwiny ieelodkiayhstehaVioeMBane Wbihe ssiegci fical ly, -8 27 May
2005 WO 02/ 45015 PCT/ US01/ 32484 en a nmenber of a group of identical

callouts is selected, drafti syst.e le rarily hjghljghts, e.g.,
changes the col or&Hﬁwlngﬁ@aéfé‘i}gd%ﬁt%d‘t?&é%&ﬁ%% ﬁ‘ﬁngs%'ﬁémt L{gt ,MO%‘? ncl udi ng hol e
cal | out s gpesifiedllys & lph@alitd of eithgSPARERS ardRVAl6R| Wit ArafiihBSysiaeNo MRy sel ect
whi ch calloutsto renove 128, and drafting system 10 conpares the sel ected

cal Ibut edt sllowe plaewl aitamagicadly ag diewingiviewsovee roeiptedlt Initiallyeites one cal | out
cal | out S RE RTREed T0E) Mdor Ak aquby fos el llodhs M8 v B S Rr e
renmoved dig@ayetitd thereari such that 2 ifemd® hafloandeteladrfaxd myltipls qudngity ikett t ed 130 usi ng
Uni o aphg5d Ged HASLHEAR. Nike sDRIRaRP SE I 1A dalfoods ALHATRY AR O 2 Tace of
user may move 122 an ID balloon from a specific item to another item within the
15 | multiple quantity item farily. For example, initially an ID balloon for one of eight
identical rivets may have been labeled on a first of the eight rivets, and if the user
would prefer to have the ID balloon labeled on a different rivet, as the item balloons

are cycled, the ID balloon may be moved 122,

Callouts are then moved 126 in a manner similar to that used in

20 moving 122 the ID balloons. Specifically, the callouts are cycled and displayed to the
user, such that the user may select a callout and move the ID balloon callout from one
drawing view to another. Appropriate callouts include, but are not limited to, item ID
balloons, part marking labels, spacer clocking lines, and spacer dimensions. The user

selects a callout and the program cycles through the drawing views to present

25 appropriate drawing views of where the callout may be move 126. More specifically,
drafting system 10 only preseﬁts drawing views to the user that illustrate the item in a

proper orientation for dimensions and clocking lines to be labeled.

Extra callouts are then removed 128 such that only one member of a

group of identical callouts is labeled within the drawing views. More specifically,
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10 drawi ng may be rearranged using base UG functi onalig] Y1a Fﬁosexarrpl e,

drawi ng views may be noved, |abel text may be noved, ¢ sions may be

conbi ned, and tables may be noved. Furthernore, notes may be added to the
drawi n | Fi gures 4 through 8 detail navigatio n exenpl ary
web- mgW& ?’l d to system 10 (shown in Figure 1) v%élzlés\?#% 4?4 (shown in
Figure 1) and server 15 12 (shown in Figure 1). Mre specifically, Figure
4 is an exenplary draw ng vvi zard di al og page 200 including a drawi ng node

menu sel ection ar 02 h| selectio nd Fi gur

illustrat H&Wﬁﬁ fla‘ﬁ%‘ﬁ‘cg if@"‘%dg & eq‘ﬁ]d%ﬁd:‘a § H’gl 18dr awi ng node
nmenu sel @&ﬁﬂo@dﬁlﬁﬁ@ﬁxgﬂ@% Q' EHahged MeaBidr of, tidaRGitd th@t hab B¢isitde wkgar d  di al og
page 200 is displa when a user selects the program known as Bracket 20

Dr awi ng Vichusing kfoﬂeowfautwm caHomts, enﬁospa@ﬁmcallwta bryuser gy eeleftal og page 200
| ud button 208
inclu esﬁ&rcgutton%gég,%ﬁ& aa gts n‘gg(g ?ﬂe’%gle@tec%a‘ﬂ@ﬁteto utton

and an edit eat e es a user to generate 70
(shdan i lthel-ilogmlect@i)calioutmlﬁog’bltiﬁlth@ a@lvaShglefcaﬂﬂm af &adrrm;@ @magveha@pla ed nodel

Spec 11 canhy o MR I Yo e g ot g e P el e e e,

sel ect i Oﬁomsﬁmea(&ﬂlmltzammb&dtm. user to sel ect and execute any of the
drawi ng function m)dul es avail abl e as manu sel ecti on Wi t hin drawi ng node

menu sel ection are 2 \or sel ection

area 202 incl ude%n m&}@f‘ lat | a(bepf”l[:cg?‘lc 2 riw gdog’gonrggéjtton 214, a
~holes buUlhtgﬂapBib@ (Ua) ﬁm@h&ilﬂlyayl\/ﬁfwﬁaeclmtaﬂ@zﬁﬁtﬁﬁnﬂxﬁonloﬂ/fblﬁmf/ @284 slots

button 2 a vvel ds butt n 21ﬁ EAR%ILUBGUB bal df;z]\n 220 a mar ki ng

| abld) Wi ey er%ﬁliran%? driRghEe GOty 2B WIPEVIEREh respect i ve

functi Onnﬁ?@h' InfovBd idbeNteRtlRay Bel thoved] @imehdibns m%lge cabined? dd taBlRgl 224 permits

the user to execute each respectlve &g F(;jjramfunctl on 5 nodul e as descri bed
above. MopEbepevads Feshermoredipias anayibp addgd fofhe drapingsiies s the drawi ng function
nodul es to be displayed to the user sequentially. Additionally, view

Figures 4 through 8 detail navigation through an exemplary web-site
linked to system 10 (shown in Figure 1} via device 14 (shown in Figure 1) and server
15 12 (shown in Figure 1). More specifically, Figure 4 is an exemplary drawing wizard
dialog page 200 including a drawing mode menu selection area 202 highlighted for
selection, and Figure 5 illustrates drawing wizard dialog page 200 including an edit
drawing mode menu selection area 204 highlighted for selection. Drawing wizard
dialog page 200 is displayed when a user selects the program known as Bracket
20 Drawing Wizard from a main menu (not shown). Drawing wizard dialog page 200
includes a drawing mode selection area 206 including a create button 208 and an edit

button 210.

Create button 208 enables a user to generate 70 (shown in Figure 2) a

digital drawing from a computer generated model stored within mass storage device

25 18 (shown in Figure 1). More specifically, selecting create button 208 highlights
drawing mode menu selection area 202 to enable the user to select and execute any of

the drawing function modules available as menu selection within drawing mode menu
selection area 202. More specifically, drawing mode menu selection area 202

includes a cycle all button 212, a view placement button 214, a holes button 216, a

0.




pl acement button 214 executes the view nodule, holes ngk%??d%§6 execut es
the holes nodule, slots button 217 executes the slot§ o wel ds button
218 executes the weld nodule, itens balloons button 220 executes the ID
bal | oong, , marking 10 | abel button 222 execut t marking
nodul e, andﬂglnen5|ons button 224 executes the dinéﬁgﬁgﬁggﬁ%hule. Edi t
button 210 enables a user to edit 120 (shown in Figure 2) drawing Views
generated fromthe conputer generated nodel of the part. Mre specifically,

sel ecti nglo@cyu&mbm Aveddsoultbd D1 6, AR tiEmE Yhlloofls HiMoA D200 RiaRRUaIRE! €CtT ON area
204 to 15 enable the user to select and execute any of thé editing features

avai | abl bumntmmndnélmqmmmlaﬁm ¥4%dit callouts placed automatically as
drawi ng views were generated 70. Mre specifically, edit drawi ng node nenu

sel ection area 2043‘:&15}%10}@?&&?3 S&E’L’?"ﬂ"ﬁgfﬂhﬁg‘%ﬂi"g@ﬁ 29 %htﬁ%”ﬁt’ie solid button

230, a cycle callout t ate view a renbve extra
cal | out s2H22@r222.3md nepmnmuswm@amteraadp@enepwmugrmﬁu@am 232, 234

erTd £ HRBUYSS cckioef 1RGN ERCILASRCHAE E S5 PELBIE AL T e 2

descri be re specifical ernate solid
but t on 23Awherfondisn moduled tDbbdisplapsdto t}mub@seqm\mdlly lﬂadl(xaiaﬁyyrvwm Fi gure 3),

cycle cal)] out to al natevevv.butt erm cal | out 0o be noved
1%6 (‘'shoRACSTFER YRR g%)"xe‘:’é\tﬁ% ?5%\/780‘8’%’ llz‘gl tﬁoﬁgﬁ e’ffﬁ‘ﬂtfst#? %@l%s pernmts 25
extra capb@ié,sldtOblfon HTRYEs el A% {161 Avdule)wEO Biton318 dxbdutddandsor e, an apply

button 240 is selected to retain editi n%gchan@gs CO@J eted using the edit
pr ogr am Veldtmgdsls, itergs hallpopsbitep 280 cxesntes psanednle, agdpgel editing

chapges ﬁﬂapéﬁ%ﬁdzzgséx@&téshxﬁe @ Umar] %%@dﬁ!cf %ﬁ&‘ﬂ'ixﬁ sR:HQ bhdd/b the draw ng

views to a state of each draw ng view pri of e edit program features
bei ng exewctesdhe dimengiefdimadela, an OK button 243 ends the user 30 interface
with page 200. -10 27 May 2005 WD 02/45015 PCTI US01/ 32454 Figure 6 is an

el oct on arca 255t LM A0 S IReE PGS A ralfe ) AR T
views generated from the computer generated model of the part. More specifically,
selecting edit button 210 highlights edit drawing modé menu selection area 204 to

15 enable the user to select and execute any of the editing features available within the
program to edit callouts placed automatically as drawing views were generated 70.
More specifically, edit drawing mode menu selection area 204 includes a cycle item
balloon to alternate solid button 230, a cycle callout to alternate view button 232, and

a remove exira callouts button 234.

20 Generally, each respective button 230, 232, 234 permits the user to
execute each respective edit program feature as described above. More specifically,
cycle item balloon to alternate solid button 230 permits item ID balloons to be moved
122 (shown in Figure 3), cycle callout to alternate view button 232 permits callouts to
be moved 126 (shown in Figure 3), and remove extra callouts button 234 permits

25 extra callouts to be removed 128 (shown in Figure 3). Furthermore, an apply butfon
' 240 is selected to retain editing changes completed using the edit program features,
and a cancel button 242 is selected to cancel editing changes completed using the edit

program features and return the drawing views to a state of each drawing view prior to

_ the edit program features being executed., In addition, an OK button 243 ends the user

30 interface with page 200.
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del ete weld nenu sel ection area 256. Wl d buil der di aI %@)gﬂ@ 250 i's

di spl ayed when a user executing the program sel ects g ai | der icon
fromthe main nmenu to assign 5 64 weld information to the weld faces. Mire
speci fi | d node nmenu sel ection area 252 inc dd wel d

but t on ‘§§8LI¥31§3§I ete weld button 262, and a displ ay ‘%Aiglﬁsg %ﬁfton 264.

Sel ecting add wel d button 260 highli ghts add wel d nenu selection area 254
whi ch includes a corner weld button 270, a butt weld button 272, and a
fillet weld 10 bdfiguen62yan exemplay eld Waildgr Wislagopege 260 drclugingta wel d but t on
272 15 SGlRChAMk mbesdiRfn hida PSOTRLAM vkt Rlch 1a%5n AR 234, A3c Progr am
conpar es ace pairs selected to ensure eac ace has’ one di nension
that is ddetalwetdanautsblemonems 266. Weld bbildec Kiatog pafe 250as dispddyed wherensi on i s not

| ocat ed, the ts the r.10.either, proceed .o quit.

Addl 11 onaPT KRB EPEAP adees trHag ideRichh B eRERED Basti@en t he face
pai (r]I $ ang4 %lélﬂﬁi@iliﬂhoh :ﬂ@th!d Seld iafrets; 1 gfbrdjép&tlﬁmr}]l?, wéld g{oﬂ&hﬁﬁu §e|1b%ﬁlm|ﬁ

predet erm ned va n, one _enbodi me t redet erm negq value is

appr oxi eyl B?S 1 tldoweld bitan 26Rg%Hﬂe‘e "‘(qi%gﬁ@é‘rzqeéﬁ pnd %g‘sld?X/en t he option
of conti %pdglgut%zgw tting. The programthen attaches the weld type
attribute to the paired faces, and determ nes an appropri ate wel d nunber

based on existing welds alre e gure is an exenpl ary
fillet weld dial o§cHEe aé@@ﬁﬁi@@wﬁpﬁu&&’ﬁ@ts b‘ﬁ’o‘fj“rlémenﬂl ?e@fl?q %3 wel d button
274 1S S%zﬁﬂsiaﬁmm&@ ab3fer WQd BIRARTEH tul wRilECkntfon %2, RAd & Blletavll fill et weld

di al og page 280 is di spl ayed. Page 280 includes a fillet weld type

sel Hct i obutign@z4. ZEZOI‘HWCW@id|bh@na27§t0ah'dhwddfhuﬁvlé272vﬂéIs%leqmlt those?84, a st andard
spacer t |1y, page 280
i ncl udes}%};nﬁ{éf1 nglgl?afgﬁﬁ% ﬁh%%;g%(an’;g %ﬁ?&aﬁ@@d&ang tghsl%%%ut box 292.
Fur t her neack faceshhdlorehi dainaglqmaga 19 8fhal uomdhmklms aflthalbtache;toﬂhdlctsmkt on 294, a

bot h sids but t on 6 |nterm'tte but t on ld length input box
300, andoareis gof BReed din PHERR R 1 5 Ry qeedi® §ars01 5

PCT/ USQ Addlti§iAlly, the program determines a minimum distance between the face pairs and

15 prompt the user if the distance is greater than a predetermined value. In one
embodiment, the predetermined value is approximately equal 0.035 inches. Again,

the user will be given the option of continuing or quitting.

The program then attaches the weld type attribute to the paired faces,
and determines an appropriate weld number based on existing welds already

20 determined.

Figure 7 is an exemplary fillet weld dialog page 280 used with the
program, If fillet weld button 274 is selected, the user is prompted to pick face péirs
and fillet weld dialog page 280 is displayed. Page 280 includes a fillet weld type
selection area 282 including a standard fillet weld button 284, a standard spacer button

25 286, and a J1301 spacer button 288. Additionally, page 280 includes a fillet size input
box 290 and a clocking angle input box 292. Furthermore, weld dialog page 280
includes an all around button 294, a both sides button 296, an intermittent button 298,
aweld length input box 300, and a weld pitch input box 302.
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The user makes dialog selections within fillet weld di e 280 as
requi red, and various areas of weld dial og page 280 afe activated dependi ng
on the selections of the user. More specifically, if intermttent button
298 is I , weld pitch input box 302 and wel d ERS .pput box 300
are act?’@é’?’ggg%gnd recei ve values. 5 The progr amthenﬂ) corrpglrié‘g“pt he i nputs
received within boxes 300 and 302 to ensure that weld pitch is greater
than weld length. |If standard spacer button 286 is selected, only fillet

si ze i nput box 290Thesiseronskesdieleg seleqtisesvifin fiflpiveld dialogpage12838cer " but t on
288 is selec¢ - ; | : | Ot S dvabed to receive
i nput . Tﬁ%‘ﬁ‘%%‘g%%l%%g‘l‘a‘?ﬁé%fe%éir gag?%%%dﬁgaﬁ?ﬁ% %’Ew%?dgg%?i %‘gﬁ‘gt 10 angle 0.00

( measur edelketions afithonseyl Mavé specifipallyeif intenmuttent buttant 298 ipskipsied, Weld t he user may

i nput a new cl ocki angl e, val ue. usi.ng J-RRULt ' t appl

burton Beh TP 23RS Eid Rty PR BB Al ahEE °P0)

| ﬁcasi on -Thhf%l braad then %ﬁh ts tﬁﬁ&pﬂ%&éﬂeﬁe&@/ﬁtﬁiﬂdﬁo&é&)ﬁmmg}é02308mmredcOrr;rpl ete,

the user selects an ok bugton t . conti,nue t rogram and the

program B W&@sl&’rcﬁﬁe%%é?{ ,W‘ﬂﬁé&&thegf%q atg Spager E@“Eggglsﬁ%gg&to the faces.

|1 del et %nﬁfﬁlgtMiﬁ;ﬁfﬂb_@:@%{ma&ieﬁt@&fo%beivétﬁ{;ﬁte wel d menu sel ection area 256
te

is highlig and ‘activated and the user may select an all button 314 to

renpve all weld attributes fromthe drawing.views. Furthernore, if the
user selects a sell&dt30d spast 'P‘BW‘@% 15 %Eef’?eff"b‘gﬂ%glc’%ﬁl% ‘PB“tg;%lépeci fic weld

may be r %@ysegﬁ{,gt%trg@i\grim_ngh@&o%ﬂaﬁvzﬁspldyﬁl a@éiﬂbofrdr? Mne &RRiIENY di spl ay
204 h we

wel ds button , permts the user to view each d and associ ated face
seql@nt i angly 0.00dmeassysddfiann emprigin ofe| sgaden PEEnAAPERr ¢dgh OIhge BT each wel d is

then dis agﬁgé%ta%e%o X %Laémgft:aivglt]ﬁg%tsﬁ%ii@)?eﬂofﬁﬁ%ﬂdechéﬂ f bRt i fication

dialog p used | I ni ecution of the hdl es nodul e.
Speci fi caltd,yanddhalprgraagell 330 redisplaydts 1l indB wavh&catiindeWhen @Bn 332, a

previ-ous hutton 334 xt_bu n 336 0 ack button
340, and® cxtignowit el emes Z%d)%{sg%wl%%ﬁh%%s@%ﬁ&ﬁ%g%Erg%%"?'éﬁi dentifies
whi ch opegicpgsuaiie: fyﬂgﬂaﬂﬂ;\@ﬁd teopogram\Vas desvribal fhova) atjaches bl weldgr am

e

identifies which of t fastener holes are rivet holes by determ ning
whi &k of afttesd thefCes-hol es have rivets extendi ng ther et hrough.

If delete weld button 262 is selecied, delete weld menu selection area

256 is highlighted and activated and the user may select an all button 314 to remove

all weld attributes from the drawing views. Furthermore, if the user selects a selected

button 316, atiributes related to a specific weld may be removed from the drawing

20 views. In addition, selecting display welds button 264, permits the user to view each
weld and associated face sequentially. More specifically, weld information relating to

each weld is then displayed to the user.

Figure 8 is an exemplary hole identification dialog page 330 used in

defining the execution of the holes module. Specifically, dialog page 330 includes an

25 other side button 332, a previous button 334, a next button 336, an ok button 338, a
back button 340, and a cancel button 342.

As described above, the program identifies which openings are fastener
holes. More specifically, the program identifies which of the fastener holes are rivet

holes by determining which of the fastener holes have rivets extending therethrough.
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-12 27 May 2005 WO 02/45015 PCTf US01/ 32484 Countersu%Mngayﬁ%heads are
then identified to determ ne which side of the bracket terial contains
t he countersunk head. The programthen identifies spacer which nay be

at t achegoabuyapy of the holes which are not rivet hop@suseppagi fically, a
circul ar edge of a spacer that is farthest 5 fromthe bracket is
identified and a center point of the spacer is then |located. This point is
recorded and inserted in the drawing views in tabular format. The program
then | ocates any nutplates that nmay be attached at any of the non-rivet

f ast ener Countersunk rivet heags lager thery g@n@#’tﬁdt theletspmipk athihciide ofthe hssketf rom t he
‘nut pl at e _| I ' in the center of that circle is inserted
in the dfﬂg\?ﬁdﬁg&&ag@\éﬁ{aﬁuﬁ%%a ormat. Remai ning 10 fastener holes are
presented to the user through exenplary hole identification dialog page
330. Speci fical | y,Thegtograni then jslewsifics spactronhichmayde aftached ebeny biithe on 336

permts .the user to cycle thr . ' Lch side of
each hol goégi Wﬁl(gggrteélat %‘i‘/;?hcﬁ??'e P gcgﬁ{ﬁgﬁ(,qfc (l)r}r&ﬂn%art?e ﬁgﬁt\gragﬁéc%{éﬁa{\??g@%sg t he program
i ni t3 al | Yroh tbbragkdt $s idaeifiedgrd afcerterlfmirtiof dic spadeeisi theraldcatett. aWhing vi ews. | f
the user wants to,yse,that .specific. edge, .next, button..336 is selected. If
the user PBiFLE rﬁ‘f?fdeaéﬂq mtg?fEeE}é’g%f f‘w‘%é’%‘#ﬁi‘ %Eﬁlaléfé"g?thejl:hesnf%éa%utton 332 is
sel ect ed thef Nbdated bBCRGHatesSthit iy Heeedtice dt nglof eRrbn-rigersnémyhdled. e. The
above-described drafting systemis cost-effecti.vg:‘mitaﬁ? ccurate. The

dr af t i ngAsgiEspianedga obaPIRgkst hole duthest doasthe pyplatyis RY¥AR conputer 20
gener at e TRl St 3 of1PR Hsor PRI i VoD SF@N BitAOREANHE P o] ot on

rul es are preloa Into the system t drawi ng system generates draw ngs
i n B st afedteneti holed aref meseried tchthie user ghrough exemplerydholwidgetifipation Edagi st ent

bet ween vgreiﬁHs drawing views. Furthernore, the drafting system

aut omat i &4 y ‘applies dinensions, part reference to parts lists, and weld
synbol ogy in tabular format to the drawings. As a result, the 25 digital
drawi ngs are generSpedficafly,seleeting poayique betfongah endinestibution 3B&PBRItE he part in a

cost eff ﬁa%tuisgr 0%35‘0 e tli]%uigt?ﬁlle GollB Y &ermine which side of each hole is located by '
the tabular format. More specifically, the program initially highlights one-edge of a

15  first hole in all drawing views. If the user wants to use that specific edge, next button

336 is selected. If the user does not want to use that specific edge, other side button

- 332 is selected. This process is then repeated for each remaining hole.

The above-described drafting system is cost-effective and accurate.

The drafting system automatically generates digital drawings from computer

20 generated models of a part. Specifically, because orthographic projection rules are
preloaded into the system, the drawing system generates drawings in a standardized

format that are facilitated to be more consistent between various drawing views.
Furthermore, the drafting system automatically applies dimensions, part reference to

parts lists, and weld symbology in tabular format to the drawings. As a result, the

25 digital drawings are generated from the computer generated models of the part in a

cost effective and reliable manner,

While the invention has been described in terms of various specific
embodiments, those skilled in the art will recognize that the invention can be practiced

with modification within the spirit and scope of the claims.
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Whi l e the .invention has been described in terns of Va?%%}tf%%ﬂ%d fic

enbodi nents, those skilled in the art will recognize that -"t'he i nventi on can
be practiced wth nodification within the spirit and scope of the clains.
-13 27 May 2005 CLAIMS: 1. A nethod for generating at | east one digital
drawi ng using a server systemincluding a client system having a browser
and a data storage device, the server systemcoupled to the client system
and the data storage device, a plurality of standardized orthographic

rul es actdAg8MB8onput er generated nodel of a part stored in the data storage
devi ce and accessible by the server system said nmethod conprising the
~steps of .. gener at l.ngy ngthol doragenergtingf at diagti dnaldigitnladvrwigg whiegys saivérh t he server
system such that the digital drawi ng views are based on the pre-stored
st andar sisteedngndpee ticohsystem heging adravier and aplath etorage deviert thd serwetel ; and
characterized by user editing the plurality of digital drawing views with

t he ser wxstem sguptedntot the odlight sistenc hietite dats tstmage 2devike et herdlity nofaccor dance
with Claiml wherein said step of generating the plurality of digital

dr awi ngstendandézed arthdgeaphic owlpy idescompuates geaprated fnodelaif elper gtodidrie i ons on t he
plurality of drawi ng views produced; and generating part cross references
to a pafiata stofage deyaesend gacestilde bp tputeeser syptearre seitl anethndcdeemprigng fienet hod i n
accordance with Claim2 wherein said step of generating part cross

r ef erenﬁi@!ﬁoﬁurther conprises the step of applying the part cross
references to the plurality of drawing views. 4. A nmethod in accordance
with Caiml whergingratsg fupé{aéf:y Grdigitg} gqaw@g viaws voibuibe peryy spfterdi gi t al  dr awi ng
views further conprises the steps of: noving itemball oons automatically
cr eat edsushthahtie gigial dipyigs VisTs pisdasedi oi thapreiogss stgdardized projection

rules and the computer generated model; and characterized by

user editing the plurality of digital drawing views with the server
system through the client system.

2. A method in accordance with Claim 1 wherein said step of
_generating the plurality of digital drawing views further comprises the steps of:

labeling dimensions on the plurality of drawing views produced; and

generating part cross references to a parts list based on the computer
generated model.

3. A method in accordance with Claim 2 wherein said step of
generating part cross references further comprises the step of applying the part cross
references to the plurality of drawing views.

4. A method in accordance with Claim 1 wherein said step of editing
the plurality of digital drawing views further comprises the steps of:

moving item balloons automatically created during generation of the

digital drawing;

14
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14 27 May 2005 noving callouts automatically created qur[b)p% neration of
the digital draw ng; and deleting extra callouts automatically created
during generation of the digital drawing. 5. A nethod in accordance with
Claim1l wherein the conputer nodel two-dinmensional, said step of
generating the plurality of digital drawing views further conprises the
step of generating a plurality of orthographic views representing the
conputer nodel. 6. A nethod in accordance with Claim 1l wherein said step of
generating the pl upsaingtcyllats oigpatiedlydrawd nigrivg easration bhihe dipdnipri ses t he
step of applying welding synbology to each of the plurality of draw ng

vi ews pdocrggend 7. A system for generating a digital drawi ng of a conputer
generated nodel of a part, said systemconprising: a client system

conpri sing a browddrtingaexttatcallatsoruagetickdlyi aetddodurist grnangion rof drerat | on
relevant to a plurality of wusers; and a server systemconfigured to be
coupl eddiggalglsdvdng| i ent system and said data storage device, said server
system further configured to generate a plurality of digital drawi ng views
based on t he conp6atémawddn atcetflangsdeith Claar & sthereinztbel computrs eodeledi ti ng of
digital drawing views with the server systemthrough the client system 8.
A syst efive-dimgasioradasrie stebt ¢f Singfating theh ehuedlity @éictigigagrdvmingyléqv@m configured
to apply standardized rules to generate the plurality of digital draw ng

vi ews. hothepcapsisesthe siemelcesneraiinges mimehty Of arthessaphisereisrepraiediinger ver syst em
further configured to generate | abel dinmensions on the plurality of draw ng
views Prsaygpgermobsl. 27 May 2005

6. A method in accordance with Claim 1 wherein said step of
generating the plurality of digital drawing views further comprises the step of applying
welding symbology to each of the plurality of drawing views produced.

7. A system for generating a digital drawing of a computer generated
model of a part, said system comprising:

a client system coraprising a browser;

a data storage device for storing information relevant to a plurality of
users; and

a server system configured to be coupled to said client system and said
data storage device, said server system further configured to generate a plurality of
digital drawing views based on the computer generated model characterized by user
editing of digital drawing views with the server system through the client system.

8. A system in accordance with Claim 7 wherein said server system

~ configured to apply standardized rules to generate the plurality of digital drawing views.

9. A system in accordance with Claim 8 wherein said server system
further configured to generate label dimensions on the plurality of drawing views

produced.
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10. A systemin accordance with Caim8 wherein said 9gmgfagisstem further
configured to generate part cross references to a parts |li'st based on the
conputer generated nodel. 11. A systemin accordance with C aim 10 wherein
said server system further configured to apply the part cross references
to the plurality of drawing views. 12. A systemin accordance with Caim3$8
wherein said server systemfurther configured to generate the plurality of
digital drawing views froma two- dinmensional conputer generated nodel of a
bracket. 13. A sysPeMSrirmiciseerdince Wit Haigy &mkegingaidr €ver $4ic server system
further configured to include welding synbol ogy on each of the plurality of
dr awi ng PRI eiQ eaesrate part coss yaferaiaes 1o aRepts By baed opdhekompdeim 8 wher ei n
the conputer generated nodel represents a gas turbine engi ne sheet netal
bracket E5SH ¥V er  system further configured to generate orthographic

drawi ng views representing the _conputer generated npdel. 16
g P Iia. A systemgin accordancerr\?rith Claimg 10 wherein said server system

further configured to apply the part cross references to the plurality of drawing views.

12. A system in accordance with Claim 8 wherein said server system
further configured to generate the plurality of digital drawing views from a two-
dimensional computer generated model of a bracket.

13. A system in accordance with Claim 8 wherein said server system
further configured to include welding symbology on each of the plurality of drawing
views produced.

14, A system in accordance with Claim 8 wherein the computer
generated model represents a gas turbine engine sheet metal bracket, said server
system further configured to generate orthographic drawing views representing the

computer generated model.
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