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syst €ém (10) t hat
200-'ti rpaitichlailg,ato sutbmared idediidgy sygeme rused so (gerateli digitab ldragiizgri ofgs  Dr awi ng
Mbde 210 froma c enerated nodel of a bracket s described. The

drafting tg?fg?téchﬁ@)tﬁé‘gé‘ BT
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
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206 Create dEdit storage device (18) which stores inf (%lm%);?(ﬂ)s 208 rel evant
to a plurality of users including a Create Drawing plurality of

ort hographic projection rules. After 212 the conputer generated nodel of
the bracket Cycle Al is introduced to the system a plurality of 214
drawi ng functions generate weld information, View Placenent dinensions, and
cross references to parts lists that 216- Holes 202 are assigned (68) to

the bracket. Additionally, 217 a plurality of editing features enable the
user t o9BVHEs VisEFt dYESEYise B dpaterit (N ArFNg (1o dFRENSISSN  p 218 Wel ds

the draw 1 > Mar ki ng Label
A L e b s S M R S o e A

Vi ew Nimensiat laod ttgne@onOnDig Ask. FunberimoR/ bvkayse 00 he\\Dii2he4S 01 TheA2
I~trrrrerr=rerereprrrerererererereypererereryrerereryrere g rretirrrrrrrrrrrrnd
|| Publ fef&gs: e dranipes| ¢ pef S’f@éerégze%hawmﬁﬁﬂdﬁ%f*%@l/ﬁawlfﬂ&ﬁg? heafer to the

QUi d- grawi .Esmb@ngiﬂhﬁﬁnﬂﬁééﬁﬁ%h&%%ﬁ& report and to be republished once
Not es on Codes andAbbrevi alions " appearing at the begin- upon receipt of

that report ning of each regular issue of the PCT Gazette. 27 May 2005 WO
02/ 4501 R%%S@%W ND APPARATUS FOR GENERATI NG DRAW NGS FROM
COVPUTE Ption of the disclosure of this pat ent
docunent contains material which is subject to copyright protection. The

copyright owner has no objection to the
According to one aspect of the present invention, there is provided a method for

generating at least one digital drawing using a server system including a client system
having a browser and a data storage device, the server system coupled to the client
system and the data storage device, a plurality of standardized orthographic rules and a
computer generated model of a part stored in the data storage device and accessible by
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.




facsimle reproducti on by anyone of the patent dOCU"E558ﬁ§ Qﬂ% pat ent
disclosure, as it appears in the Patent and TrademarKk ¥ te patent file
or records, but otherwise 5 reserves all copyright rights what soever
BACKGROUND OF THE I NVENTION This invention relates generally to gas turbine
engi nes and, nore particularly, to automated drafting systens used to
generate digital drawings of brackets attached to such an engi ne. Sheet
netal brackets are desi%ned to mount tubing and other 10 accessories to a
gas t ur BRI BRYRETION OFJHERBAWINGE bent into a shape froma flat

pattern, and may be nade froma single piece or the bracket may include

wel ded gussets or braces. The bracket conplexity may range froma single
bend with no wel ggutepl tsthladkpligpkamiat @l dyaftingefisyemben dencwitib digitaer ous wel ded
gussets and bend reliefs. Nut plates, spacers, and clips may al so be

vel ded 6rwinegy fowd couritpzeperaiekmpdel ofizpatdyrrent | y, brackets are desi gned
usi ng conputer aided design (CAD) systens, see for exanple U S. Patent No.
5,689, 435. More specifically, in operation, a systemuser supplies

i nformati on such Biufear’ ssfdvehirnt 0flan p@piam fof génefing digilalalrdvaings at t ri but es
when pronpted by the CAD program and with such inputs, the system

gener at 88M# GopaEr emepid medd Ok atrart pyn e seprpvtierR shewepdi®e Model is given
to a detailer who creates drawi ng views, dinmensions, naterial fastening

i nformation, and general notation that defines the bracket. Typically, the
general notation includes part cross-references to a parts list, and
wel di ng synbol ogy. Because each bracket is unique with respect to -1 27
May 2005 drawi ng views, dinmensions, and material fastening, creating the
drawi ng views, dinensions, material fastening information, and the general
notation may be a |abor- intensive and tinme-consum ng task. Furthernore,
because of the uni queness of the draw ngs, the draw ngs are not _

st andardi zed between brackets, and a quality of the draw ngs is dependant
upon the skills of the detailer. BRI EF SUVMARY OF THE | NVENTI ON Accordi ng
to one aspect of the present invention, there is provided a nmethod for
generating at |east one digital drawing using a server systemincluding a
client system
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having a browser and a data storage device, the Servern,-§y quﬁcoupl ed to
the client systemand the data storage device, a plurall of standardi zed
orthographic rules and a conputer generated nodel of a part stored in the

data stQ@i398s4€Vi ce and accessible by the server syﬁéﬁﬂg{wg%gp met hod
conpri sing t%e steps of generating a plurality of digita rawi ng vi ews
with the server system such that the digital drawi ng views are based on
the pre-stored standardi zed projection rules and the conputer generated
nodel ; and char adigetd Zied flaychEiliudiiig N@qiciee ¢fiprscadsisteys elecetedi t al- dr awi ng
views with the server systemthrqugh the client system According to

anot her ’é‘seﬁtgl%’ﬁd@fm@ﬁéreb@é?ghﬂ}ei YR shavayip Figdreliovi ded a system for

generating a digital drawing of a conputer generated a nodel of a part,

sai d system conpmriguteqis ﬁl@l‘ldr?ﬂﬁ'y ISR EOAIAISE Pedushd QHVERRe a data
storage device_for, sFt,ori ng ..in é:zr mation rel e,van% tg} a plurality of users;
and a sePP8RMSheVRiAfigEs 7 gidiacluding pereate wadn ighlighted forgelegtioant syst em and
sai d data storage device, said server systemfurther configured to

gengrate a pl ural iFigyreofis %e@xéﬁ%la@f@awiﬁgw&hﬂ’&ﬁalé?ﬁagé siwnl i FignaTPUt er _
gener ated npdel characterized by user editing o igital drawing views with
t he ser vépnd iggludingan oditsingp highliehtad ferselesijast em 2 27 May 2005 BRI EF

DESCRI PTI ON OF THE DRAW NGS Figure 1 is block diagramof a drafting system

for generating di gighil6 is dh Iy WeRMAIGRRY BRI $RECHRY Qtnidel of a part;
Figure 2 is a flowhart of an programfor generagl ng digital drawings from

a conputeggaskevat ddigwedkl of a part using the server system shown in
Figure 1, 2a 27 May 2005 WD 02/45015 PCTNSO1/ 32484 Figure 3 is a

flowchart illustraf|RY ifaSSIHBNREES Qs 83 vanaRs b@eam N editing
drawi ngs created V\nfg{n% tlh?a dra ti?ﬁé@éstygtem ii%a\%% invﬁi gur% %r;a Figure 4 is an

exéfipl arspodn avFiggre diandr d di al og page used with the program shown in Figure
2 and including a create node highlighted for selection; 5 Figure 5 is the

exenpl ary draw ngpM.Zafr: i ] : I -aad 4i.ncl udi ng an
edit mode highl i gﬁ'ﬁ%‘g%f'g?‘g g:géf.@%rfggﬁ iR 0B Yhde usha R che
‘program shown in Figure 2,

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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Figure 6 is an exenplary weld builder main dial og pag%lﬁ%dﬁith t he
program shown in Figure 2; Figure 7 is an exenplary fiTll et vvelsd -di al og
page used with the program 10 shown in Figure 2; and Figure 8 is an

exenpl i dentification dialog page used with § oPERGy am shown in
Fi gureag?{m%%?% LED DESCRI PTI ON OF THE | NVENTI ON Fi guré;ﬁis ?s bl ock di agram

of a drafting system 10 for generating digital draw ngs (not shown) froma

conput er generated nodel (not shown) of a part (not 15 shown). In one
enbodi meertbodiriwet,cdiepisystemdéringlades annelitat sysiepraapabia of igterRanectinget al  br acket

(notshoyn e ARkl CthehBingOA MeblbaliNphchBObr BliSHMebaRtdotdibcuateessori es 1o a
gas turbine englgégq(:not Shown Dr a
‘a

_ ). ti system 10 is an, ayt omated system
that i neqURES LAYFteg 1§ﬁlpqgolmg%e£t%a %gs&sfpg%gedllpwgq l[henﬂagilst ens 14
connect egdorage dlcedB is syeskiblnbl Dotehtinl osees Gudughlichimmsysterd 14nt system 14
I ncl udes a conputer (not shown) 20 including a web browser, a central

processing unit ( .~ & I'and SR M s tput device, for
exanpl e a noni tor?ﬁgg}e ¢ s?%cﬁ%g%g&gg\gf Y , a?l%da“gn [ nﬁﬁlfﬁ%ég% ce, for exanple
a keyboagstovar indigamel Sefor penemtingditieal dewvings frenbodimputer geneplddemdekyst ens 14 are

servers for a network of cus devi ces. Serwver Sys | & accessible
to clien®f &Ry ﬁgu{‘?lgﬁ %ﬁ?vﬁ%‘m% ﬁ?ﬁp’ﬁ‘éﬁﬁlﬁg a3EIERGCd Pms?f/%t&gﬁ\%a}téds

| nt er conpeskgt &Awlias drdtar Wit diRipugBer N, | Mber Spacifiellynal ok ng

di al -i n-connecti ons, cabl e nodens, speci %& hj ggysz%%ed ISDNAni nes, and

net wor k sembodimsat, dhe peseam i ERwRes foBaeket DKREYE oY 126500 BB 55h 8 wor ks (WANS) .

N fNe  seledit oG Aing WO 3/ crfiier EeTlnddFAldaBPoitire iieie o CI T ent

system I'ncl S any client sy capabl e of interconnecting to the
| nt er net bracket. Uidiong cmbevipers atbe cormppivem gensratest Medel iapBsested "B AWeTt abl e
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Mass st e by potential” users through client
syst em lghch b5 Fpegsonsl cBmipsterorfal vonksheio, isdudidg an iptedapedmat shoaan).wheth draf ting
system 10&&% ho i.n Figure 1) for generating digital drawi ngs froma
conput er?s it?"é{\ﬁg&dﬁﬁllfg y’ad“rr‘j")ﬁssﬁ’éf‘l?c?a??r&ﬁge 3is a flowhart 52
Il lustrating a sequence of process steps executed

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.
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in editing drawings created with drafting system 10. Wbhg, ifically, in
one enbodiment, the programis known as a Bracket Draw nmard, and is
used to 10 generate a digital drawing froma conputer generated nodel of a
gas tur@phesfpgi ne bracket. In one ermbodi ment, the gemgNei/esgenerat ed
nodel is represented with two- dinensional, flat patterns. The program nmay
be executed on a conputer (not shown), such as a personal conputer or a
~workstation, including an interface (not shovvn) such as a keyboard and a

di spl ay, a proces and a nermr ramis_stored in nmass

st or age device 183?%%0'{19?%%5%’ edl’)“’“l?ﬁﬁ“ a§“ Eeﬁ@é’g‘?@ﬂ R B2 pot ent i al
user thrauehs abvienls,swellaiformdtionshAligied 64 @R wildt AcesIenes@t e digital
~drawi ng vi ews froma conput er generated nodel of a part. The_ conputer

gener at e@nl?ﬁﬂd@-’rﬂé’ wid ppfoympationgs assigaed Govsing aawelfirbéﬂdeﬁﬁslstreltlaﬂ%ﬁ devi ce 18 by
t he prog pgégﬁca%? WELEibdGh Slo ?écfe@’aﬂ"ﬂaﬂ: %?cgr e%thngP'b@amé% storage

devi ce 1 an e ectroni c or mat onpat e Wth conputer aided
desiSgn (@e@ﬁed ﬁmeeanmdfgtmmldmwhme:omevbwdd,melmtt,wdidwraﬁﬂgu@@r gener at ed :
nodel s are produced with an interactive configuration design system (1 CDS)

- for bracket designp qﬁéﬁr elﬁggik ylLg.n‘ﬁelil-ﬁl%tc g?reﬁ% n?%'sooﬁ tel he comput er

gener ated nodel s 1'nc Ul e for
gener at i mafpraned s:,lsten'gﬁmevlntalt@yfotpcmmgse)r ls}oaacdcmlasammdewmhnathblcmnkteer 25 unfol di ng

nodul e for ol di.ng..a br ket t fl| at e d_a bracket

ol di ng. EHnet Bof P oaieRs "y bF Bt Hore st By, Bpdp By ' o

or t hogr agfinei 68, @b@ai&mtemare adspmed 6@to thoyningt besioe nathiatthobrackef tot he di gi t al
alvm ng i n_ accordance with the programare stored in mass storage device

Uhor & é‘ﬁ%flcally, t he orthographic rules pre-deternine which draw ng
30 views will be generated fromthe conputer generated nodel. -4 27 My

2005 WO 02/ 45015%&1“&@3/1&%%3&t}&ﬁtg%ﬁerﬁtél??@@\mhﬂi%ﬁﬂF@ﬁt@i ¢gl nodel of a
part is retrieved 60 frommss storage device 18, weld information is

assi gned¥e spepifigally. sathgdrping yiew gen 78 iodsdinad reing the oahogAPBCat i on i s
assi gneddiés s fopteksk Bl bileic bRAld B9 ok G rated A iBRERI i cal 1y, as

described’in nore detail below, each type to be added is 5
speci f i aupulrod véithinnesific tdmdtinge Syatemafingfong ueeslr megenwemg T spsgific wel d, or a

fil |5et V}?Aevﬂng %ie%%ysﬁé ugé?elﬂa)ﬂgeflécp%gd Qfeci% ﬁlyuélefhe cﬂlﬁnﬁﬁ{ﬁti&ﬁpr esents a

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

user to cycle through each drafting function sequentially, 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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ref erence system from whi ch any openings or slots repéﬁﬁnt 5withi n the
conputer generated nodel of the bracket may be refer Yol re
specifically, after the Csys is defined 66, coordinates are assigned 68 to
t he opegi slots within the bracket to 10 be dsawh drawi ng vi ews
are thg‘&bgg’%sg?%t ed 70 within drafting system 10. Nglie S|t{))(la/(}:-’itl 4| cally, each
drawi ng view generated 70 is defined using the orthographic projection
rul es applicable to a specific drawing. view to be generated 70 which are
popul ated within ecif.ic drafting systemfunctions used in generating 70
specific 15 drawi ?@“W%WS?: The user may sel ect and execute any of the
drafting functions available as nenu selection at this stage. Mire
speci fi cdatlyof thess todulds) dperibid i nidiedetalBledlow, dnabiyizl en Ekit auglunmetheh drafting
- function _sequentially, or view each function independently, one function
at a ti né‘?er%dﬁfaﬁe&‘ﬁ‘él %t he user may select an "Exit"  option to terninate
the program 20 The functions are divided into seven nodul es, nanely: View
Pl Scement , Hol es, Eath tés m}eatWE{NdBin dra}ailgls'grﬁém 1 Oh&adnlacititiste attiakidd tMaLki ][lg habe| :
and -5 27 Nay 2005 WD 02/.45015 PCT/ USO01/ 32484 Di si.ons. Each of these
modu? es, ﬂ?fége\é‘r '%ﬂ@ﬁsopﬁteﬁﬁhee‘teab't@i‘ fhe specdis; A‘?%’@P g@gglegﬁ g Sy¥R et urn the
user to fHehaPEBMEdUS oBJBAUWHeRGRr drhilly s‘q,rs@ﬁmdoemnwmcﬂ&ﬂﬁsduma@y_st em 10 has

an attribute attached™to 5 the itemthat associates the itémw th the

speci fi cittmnwith eirigialuesoreaiddn ephey dyrsng genenagonsni, atackesktedbat he obj ect .
W‘e”everg&\’ﬁ{c%d@ﬂo&ﬁﬁﬁ&ﬁ@%ﬁﬁel@t@&i ns a function nodule, all itens wth

attri but ues, created in earlier drawi ng generations 70, attached to
that specific function nodule are deleted. The follow ng discussion
descri bes each furbeifolowing dissussiondsssibes each function module in more

10 detail. The view module includes a main drawing view and five orthographic
| projections. The main drawing view is determined after the Csys is defined 66. More

- specifically, as a result of the pre-stored orthographic rules, a main view, a pair 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

-6-
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10 detail. The view nodul e includes a main draw ng vi n i-ve

ort hographic projections. The nmain drawi ng view is dg?lé\?%dzndé)la after the
Csys is defined 66. More specifically, as a result of the pre-stored
orthogr%%ﬁsowl es, a main view, a pair of views inP@f’}ﬁ /akd zont al
direction, a pair of views in each vertical direction,_and a rear view are
generated 70 within drafting system 10. 15 Desired drawi ng views are

sel ected using an input device, and any non- selected drawi ng views are
del eted within system 10. The selected views, flat pattern views, tramrel
poi nts, Bgpehrliahbemainandedttemingd dite té haamasdeldcl opdnings dreafudtengr vi ews
generated 70. As the desired drawing views are .added to Fhe drawi ng vi ews
sel ect edopaningpendgelieh e bghtemng Iic’i“é- ﬂ"gﬁprgiﬁ]t@efnég dafp i elegred Paseo%r e conpar ed

Lo the CORuerbatkABer sl man. WohbediRimiRthalRiaing hiviiga a_dr awi ng

Vi ew nec y to 1llustr spacer is not inadvertently deleted. If an
obl i que - diamefenigss/havappsoximafelyled inches is dsfirpdeas being plasterce APENBe programi s
pausgd, di.tional n e j v, ys notified
thatf’(3 an ig%faﬁ%ﬁﬁgp eng’P g\% en%e’gir’@%ﬁ%a@e%%@e@d?%?ﬁ vgséggcégl?&%t%d ‘{o(g seen. The
user is hdbsh @ Vierpatthe wipts oddditfonaltil tahlys elecutetrdticdllyragated fendasly view to the
drawing 25 views generated 70 or displaying other drafting systemfunction
nmodul es. °FE%8hol es nodul e is selected to determ ne which circul ar openings
are fastener openings. Mire specifically, as described in nore detail

bel ow, during the Thexetuhbdule Bithanieletted &l andiambter of siets prsigged®® conpar es each

circul ar openi ng assi gne 6 27 M 00 02/ 4. . / /32484 68
coor di naﬁfé’é‘%%fﬁ%?i %retw@g%fa tt‘érﬂ’i‘?'a‘f‘éﬂﬂ%‘ﬁaa"a o ﬁ)td&% lﬁg%ﬁﬁlﬁmgégelni ngs are
fasf@ener ;10864 Bkaingld MRi §ib-dakenihddotihenisnglebel dasedToe ther ypebr m ned dat a
i s sel ected based on_ the type of brackets to be digitally drawn. In one
enbodi mehmackegtodts digitally SrgWRal oR embodimanietaEh SIP@?é’mlgﬁgi‘?%eﬁég%e’fmt ely 0.40

i nches i g def inafnasisbaiiigd as’ AbRAGh: OP@NJ adnifibe sfoas ben@en openi ngs are
then automatically | abel ed on drawi ng views generated 70, and on the fl at

pattern witewsticallyfdbelddomalrawing viaws generaied 76 ardipdhe Bafinafera ¥€¥fed for each
opening. The slots nodule is then selected and a dianeter of slots assigned

68 coordinates ang. GORPALEMI Gefief 1 ChAE TARS YAsUBS theCofipher M ne whi ch
slots are 10 lighténing openings. The pre-determned val ue is selected
basesl on gtremtddypelelodf 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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bracket to be di gitally drawn. |In one enbodi nent, eaca’/’?[zﬁ}zd?ﬁ"i ng a
di aneter greater than 0.40 inches is defined as a |i ghtenri'ng opening.

Identified slots are then automatically |abeled on drawi ng vi ews generated

70 and | at pattern views. The weld nodule d ﬁlfs'ﬁ wel d surface
pairs iﬁgteé{gﬁ%%rrputer 15 generated nodel of the brglf:(te ,llgééhdescri bed in

nore detail below Mre specifically, all welds that are not associ ated
with a spacer, are defined and automatically |labeled in the drawi ng views
to be generated 70. More specifically, welds for the spacers are inserted
in the drawi ng vi el Hars rprking merdwipsautematicaliolehdlnijents widdn thsrmadk | wel ds and

associ at : i J . ] ' t ' | to the
spacers. %%3] II%‘glﬂl’?’b ogrﬂeg’gﬁéfaﬁ%&&é%@%ﬁ?@%@%ﬁ“b@?P@b%?@ﬁ{se ored in nmass
st or age {EariSede” iBintlivatd thmiihe (pbel geinsertad exla #0 side oftbé bmekeparts list itens. Item

bal |l oons are then automatically | abeled in the main view, the Csys view,

for each item defiped... pt. f.gr bracket I ch.,are .l abel in flat
pattern views. Homrllﬁeh\%}epl,mels%cl&gsnmlofj@% %150%% calfya\bfgehe%ddlplsen {’)S \%;Ill gtlgl%l e in the
mai nS vi edrawtinpeviee mipahdé embodirment,nspaget elticknessadichemsions Girev labsle®m shere the item

I's visibl,e. Spacers . are | abeled tp i,nclude terial, size, and weld
' i'nformatld Ingj Yjew JRoking RamA an %éﬁT?‘fog‘ﬁ'é’nggretﬁﬁéﬁcﬁeﬁmfﬁgfmﬁ%ve a quantity
greater lihddare labed i Aldyavapevi@e RUking Réithabio aﬁﬂdﬂ% of theBpdegr, aut omati cal |y
| abel ed within the drawi ng views generated 70. -7 ---------- -- --- 27 May

2005 WO 02/45015 PCT/ USO01/ 32484 Th rts marki ng nodul e automatically
abel s 1t ems. wi ¢ PR A AN TG I PR SHAAR SR | AR i< not
vi si bl e kfdcifibAlyMRiphrMit@ ¥f edithfy BIRS§ &dabaiRSTel Within Hﬁftin?'s%@é'm 9t ndi cate that

the label is inserted on a far side of the bracket. The di nensions nodul e
aut Hhat i edit sajlovts plaped awfomatiedlly as digwingrviewsovare gederstpdv0eltiallyriteshe embodi nent ,

spacer ! BhGkReSs HoURN ISR Mt SpbaRENG duleNitdn UG e Waut bapki ng nor ml

he d 1
to an axis of revo ution for spacg’r, an re¥ erence ﬁl nes are | abel ed
i n a dr adispigyeditethe savksuplythaiowritein IDdaloqul lalreteddbr 1 multiplo guantity iBrmawi ngs may

ol ur el t 5 PE P o el bk AR B A e o BREROMRE M L e 10 10
10 edit ust mytnsovellaed Bulatiomt franlal spedfic demavid rgotiércem witkinehgener at ed 70.
| n_i H all %ﬁ]tiipfeeqrt?antity item family. 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,

-8-




il i, e,

bal | oons are noved 122. More specifically, the iten1b3g5@§ai¥gre cycled and
di splayed to the user, such that an itemID balloon | & or a nultiple
guantity item may be noved and rel abel ed. Mre specifically, as the item
baIIoo goﬁycled the. user may nove 122 an ID ﬂ ﬁg m a specific
itemto gnot e€r itemwithin the 15 nultiple quantity i anlly For
exanple, initially an I D ball oon for one of eight |dent|cal rivets my
have been | abeled on a first of the eight rivets and if the user would

prefer to_have the 1D balloon Jl.abeled on different..rivet the item
Dol | ons Whsh & EsRbecet 4 AU STGSEIHCHAYS e SHeReh CESSIE BRI are t hon

moved 126en ra'%ﬂf'ﬁ:@lil%]htssé %ﬂ ¢tihges Ghel dafdr of! Malléhts #0t HERY tR Gard@x, he 1D

bal | oons. Specifi cal he callouts are cycled and di spl ayed to the user,

such thaﬂneﬂW@&}@«lfrcaHﬁq;s slot edltouts, and spacer vweklralpnte TheouseDmByFtlesdn cal | out
from one, ?h%mlcﬂﬂs twr&e(&svte @%safél{?& E&ﬁmgAw%n?Pdéo?ﬁp%reS?de sgqé&téd sehiygle, but are

not limt oons, “part marking spacer cl ocking

i nds, atie mpadeqtedhaﬁms;hwms@thﬂﬁet leastone csiédueoﬁﬁclatypeten@ms labelgd t he program
cycles thr he dr Wi NGVl t r| W ng views of
wher e thg"@ gﬁ %‘@S é?%gts n‘%ﬁ%’%g’gé%ﬁ%?‘?@egﬁ%?‘% l%r ’?tlij%g system 10
only preaankaecchdammgawmwddzehe user that illustrate the itemin a
proper orientation for dinensions and cl ocki ng lines to be | abeled. Extra

callouts are then_renoved 128 such.that group of

i dentical call out émglg"al\/'%eoine%l taﬁ % ﬂf i %raﬂ V\ﬁS k °‘€%§§‘ lﬁ) gn%pem fically,

| -g 27 I\/alwnigefpiﬁlcs \Mx}yﬂné&f}ﬁﬁtyPQWotdS@ﬁélﬂ%@mmMman@ ofe afede mffeaalln grﬁuphf)f )
identical callouts is selecte em 10 orarily highlights,
e. g0 ' Cheiins mHDecEBREHRsing ise e bt ch SRt D B Véxt,

i ncl udi ngiaPek %Cﬁ'@d Iiwet £xt BhPbe GRVED dironsio B8 B6mMBdd] asplableyit . The user
may sel ect” which callouts to renpve 128, drafting system 10 conpares

the sel emazébe@aquoﬁvrthesnge,tmesmbgéqk@éttce@eérawm&mmo verify that at |east
one callout of each type remains labeled wthin the drawing views. If at

| east one cal | out ﬁgu:eﬁaictlﬂmh %deﬁmavfgaﬁﬁlb@}o@ aﬁeﬁemmﬁpx@sls@@t ed cal louts
are renoved 128. ornat i o on a face of each draw nngI s then edited 130

usi ng Uiksd apbiistem (0Uebowmiin Eiguenil via devicrif ésbetve én Figerg|1) gnd SeR®Hr nati on on a
‘;)"’(‘a%;plo‘; P?fsgemw%% ﬂg&%f%ﬂﬁﬁp%ﬂ&ﬂifﬁiaﬂ%% Ao RASGaiT, fiRed 1 onal i ty.  For
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.




may be noved, |abel text may be noved, dinensions may , %H&I ned, and
tabl es nmay be noved. Furthernore, notes nay be added o Ph aravm ng vi ews.
Figures 4 through 8 detail navigation through an exenplary Web site linked

to systﬁ?g%%gisshom in Figure 1) via device 14 (shov%.f'grj‘soszgkhre 1) and

server (shown in Figure 1). Mre specifically, ure 4 is an
exenpl ary drawi ng wi zard di al og page 200 incl uding a dravm ng node nenu
sel ection area 202 highlighted for selection, and Figure 5 illustrates

dr awi ng %‘Po&acfuﬁoﬁikﬁ 9%@&%&&9918 a6 lidslh BRIGRRs Bitich 2267 A REheTRSE Menu
~selection area 204 highlighted for selection. Drawmng w zard di al og page

200 is dbwnél}édndhém@s@wﬁ%?a@cts t he program known as Bracket 20
Drawi ng Wzard froma nmain nenu (not shown). Drawing w zard di al og page 200

i ncludes a draw ng;cgg‘g%, §%hga EQRe Mo f%‘ggd &Ltﬁdglzw 2q4oj1gaﬁle, button 208

and an edit button utto es a’'user to Qgenerate 70
(shown |a1&:|2§@4r2é2,2&)ndé224dmgulsdie ldﬁlaweng:uteraam wspeotiysutregrag dwetion ed nodel

Stored WLRLD (BRs BLOLBAS GXLCE RIS (ANORLIIL B ML NOT e
o Rt Sttt er B oIl Bl Bk 2

specifica S ng crea avvl ng node menu
sel ect i odrasingaufian imoddesbbe dispﬂeydd&ethetueersejuemtallp.nddﬁnamlly,enmy of the

drawi ng function no es avajl abl e el e rawi ng node
menu  sePBEEMEGHP %ggaj)’zﬁ’?cut% %Vlﬁﬁe‘E?cﬁ"i}%ﬁ& gut@??uﬁlé H@ﬁﬁ sel ection
ar ea 202moﬂlﬂ§|slltﬂ§§utﬁmcmq|e§e@{eb HIRUE16(0 Aol w@ldyb@thpiliSCdiﬁm theitton 214, a
hol es button 216, a -9 27 2005 WD 02/45015 1' CT/ USQOL/ 32484 sl ots

but t on 2%sld modis #ems battogps lman 280 exqeaieg thsl) badlgensyneduls maging o nar ki ng

| abgy bMBél%lﬁuggzzzzaéichﬁe 9?9&'19&1&1119%&&&& 284 -dufigRehebhion 88£h respective
function button 212, 214, 216, 217 218, 220, 222, and 224 permts

t he useremwtm@@dlmnmquﬁlspectl ve program function 5 modul e as descri bed
above. More specifically, cycle all button 212 permits the drawing function

modul s to be di spRYeft A0 Lhibid3cterss AP @ldubin Al RBAKLY . VI oW

pl acement button 214 executes the view no i 6 executes
the hol ewewspahetatd faimoths competanzeated vewkt fthe hat.sMorsspesificill, wel ds but t on

bal | cons irguts e e 41 g B i BB Bk a0 Remleieeber B 285 ki ng
mocdisl e, @iable dhmﬂﬁtomakcﬂwmﬁteﬂﬂu%y 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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executes the dinensions nodule. Edit button 210 enabl 32 ; to edit 120
(shown in Figure 2) drawing views generated fromthe (ﬁ%}"u er generated
nodel of the part. More specifically, selecting edit button 210 highlights
edit dragw de nmenu sel ection area 204 to 15 ena er to sel ect
and executoelgsaﬂglgg of the editing features avail able V\nb%‘ﬁ‘i"?\ga?%%& programto
edit callouts placed automatically as drawing views were generated 70.

Mre specifically, edit drawi ng node nenu sel ection area 204 includes a
cycle item bal | od#gue 6&s ae exemmparg oveld buider dinlogamee 25¢ yushwdinga | out to

al ternat ¢ iyl WOMLLPIIRAG o@R 952 ! RV GehE J6oh Ut 95RO 234. 20

General |y, respecttve buft permts the user to
execut e deeth weklgpeotseleationdied 2p6. 0§eld buildeatliatog page 20scdisilaydd wbeve. More
on.230 permts

specifically, cvcle item balloon .t ternate soli.d but

Fem 1 b B3 Bt aavanceyet Byl SR bR irab gl bty Pout 1o

E! tey nag )64 %H\ghibﬂﬁdti@ﬁ t@he v&&fﬁ?elt;.s Mogd épe@ﬁeanypwzmmaemﬁh s’zbl?e@tidzs hown : In

i gure , and, renove extr al | out s tton permits 25 extra callouts
to be reAsYéd !E‘Q]E’}g%s% L4 d%}“@&r?éo{%? Eéiﬁﬁr‘”(ellfigmﬂné a?Pdaf’pg‘P@a}button 240 is
sel ect edyk@s hglogioBg.edi ting changes conpl eted using the edit program
features, and a cancel button 242 is selected to cancel editing changes

conpl eted using the edit _ program tures apd return the drawing views to
a state of each dPgriigagd &gld ﬁ%iﬁsglgﬁlﬁ@s ‘{’elgf%’@‘l‘ CHELE®R es bei ng

execut edyss ylcPElelhdds AbormeFwit bitttn{290, 2Afhe vRiIButlo @721964 a filll wellf €7 face with
page 200. -10 27 May 2005 WO 02/45015 PCTI USO1/ 32454 Fi gure 6 is an

y
exelpl ar hutige2@4.bIficoaer welid dnisap 378 ge butsweld duttor2 Rois seleaipd the Beés nenu

selectio d I ' : : delete wel d
menu sel %8@%’%@ t%&éléfagggﬁgsv\éﬂ%p ﬁﬁ%ﬁn&%ﬁﬁ%&gﬂ%ﬁﬁ?@%&e&m%ﬁ'@{ﬁaayed when a
user exeeach ifavg htdhenepdimepsion thalieedus] @ avhickindssibf dhe brackan Iff onersu¢the mai n nenu
to assign 5 64 weld information to the.weld faces. Mire specifically, weld
ode e imeR i ghlocHrS HSeroern ot tisd b YR prhRECanBal | & de! et o

wel d but pediticfaBy, tenstograsli deRindiyies Avaintsurh distzce bbreen e @tpattgamidd wel d but t on

260 highlights add wel d nenu sel ectiop area , 254 which ingludes a corner
wel P but PrEwPD g, usgr \@ﬁftte %étP%Feb'ét&f‘Ef’rthztgaE‘, a piefeterpined gfaluge i 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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10 button 274. If corner weld button 270 or butt weld 19 0’72 IS

sel ected, the user is pronpted to pick face pairs. The pr gram conpares the
face pairs selected to ensure each face has one dinmension that is equal to
athic t he bracket. If one such dinension i ated, the
progr amk&gr%%rrpﬁs the user to either proceed or to QUI‘?Cﬁ&f&C{dﬁgl onal ly, the
program determ nes a m ni num di stance between the face pairs and 15 pronpt
the user if the distance is greater than a predeterm ned value. In one

enbodi nent, the prEwesermakeedialpsiselections *aﬁlynéiklﬁtn\mlérivl%@a%ﬂ 28§ 2835 i nches.
Agai n, trhugurﬁ edg‘ld Whnjrrlus Eeag oY ﬁgldtcﬂﬂo gf'e éﬁﬂ%té(ﬂ&ﬁp@ﬁﬂn%r Jﬂﬂﬁgt ting. The

programt i aire ces, and
det erm neseleamnapﬁ)ﬂwpseraMrv@echﬁmeé‘nntbas@@t buttama98tis SﬁQeCWéJ weldal ready 20

determ ned., Fi is,an lar 80 used with
the pr od’r‘tﬁlH fcl][f %F@Pdwg]dg Iﬁﬁrﬁ)fnr% bﬁz?o sare E\le@m&?(fi@%? ‘e‘gﬁ‘g@%’g. S pronpted
to }osgk f*m? | dedni then lagrﬁpafresl thetnpwelrd:eﬂbcambmﬂﬂg& mchlndeomosmsmyedd ng]e |2|80
includes a fillet. we ty are 282 1nc andar i1l et
wel d but tt@ﬂﬁ“ﬁmltchlss&raaﬁﬁéﬁ@ ‘%‘%‘g EBt b §E§ “ttgﬂggé %ilﬁﬁi&spacer but t on
288. Add'ohwelél%wgamshdﬁ@hrb@@s;eawwﬂuet size input box 290 and a

cl ocking a e input box 292. Furthernore,” weld dial og page 280 includes

an all around button 294, a both %des on 61&‘ an nter ttent but t on
298, a weld | engtthJ130pspacsiuten@ a‘h‘ifleﬁt ‘?"éiy érc"f X302. -11 27

May 2005 2|9?’\Qt &86:14&%%?%/1 %r%éraﬂi@sp‘lh?@h tefoRy ﬂh@!tt%cﬁi(ﬁlgeCt i ons

wthin fi d dial og page requi red, and various areas of weld
di alldg pagge 2890 (meesverdtirormee arigie pE AdPrET B’ﬁelt diametgiopdze), PREe 85Tt he user .

e Dol ) oA BRSBTS meRci i ol

i nput bo are act1 vat and receive
val ues. 310, rmrdpthe)grcgram twekh thnnmpéislﬂay thiedinenip uitssnave tosationd Wh@mraﬂ boxes 300

and 302 to ensur h LS e I | f standard
spacer %F%Wnsz‘ﬁ’ghng"e@e lé%%gbg ofif °°I?Hq?‘?=3§ 'gsregge‘]ﬁerra %0 %ég i s activated
tor ece' @ chritué the progehi) bn m&Cﬁbgﬂmﬂ; taoestBBed sbose) ﬁtabm allowél;i cl ocki ng

angl e input box 292 I's activated to receive input. The program displays a

tené@)rar?@‘i’%@t‘afhecf#"é%kl ng 10 angle 0.00 (neasured froman origin of a
spacer inner dianeter edge), but the user

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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may i nput a new cl ocki ng angl e val ue using i nput box %9%@%@& ect apply
button 310, and the programw ||l then redisplay the line“in 1ts new

| ocation. When all selections within weld dialog page 280 are conpl et e,

t he usewo9eh®ed S an ok button 312 to continue the psEgi@amslgnd the
program as descri bed above, attaches all weld 15 attributes to the faces.
If delete weld button 262 is selected, delete weld nenu selection area 256
is highlighted and activated and the user nay select an all button 314 to
remove all weld attributes fromthe drawing views. Furthernore, if the

user sel Sounterunketivet heads arpthemidentifed tatdetermine adidhesidet efthe bragke§peci fi ¢ wel d
‘may be r ?ﬁﬂ O views. In addition, selecting display
wel ds but Oe#%g?&{aﬁg’gﬁre%&grgé erﬁg%dgr to view each weld and associ ated face
sequentially. Mre specifically, weld information relating to each weld is
t hen di spl ayed t o Thagrogear theridgutifies Spacer vehichawashslaitached ofl agy pEt&ait i fi cati on

dialog p 330, used. in fiani i dul e.
Spect 11 C s Whgh 1RG5 A hE, SRkl B Ot alpuceliullOpEREDCL 0
pr evd ous fini the radRa is demified ahdih tcemter3Rnt ofitheaipaden ist then R88ed. aThiback butt on

340, and a cancel . Qutton 2. As described ve. the programidentifies
whi ch opBﬂ’i“h@sre‘fffqggﬁﬁé f”éﬁgﬁ in fthyy Grawing yjew's é‘bglgfﬂ?{ @5‘?’5}}/ ,ﬂ[er?gogﬁ%gr am
identifi efen Wizl a®f mitdes BattnRiyase dandtRs abdng of theajon-rive fasedeyheles. er mi ni ng
whi ch of the fastener hol es have rivets extendi,ng there hrouqh. -12 27 May
2005 WOAGRICHIBDRge Pt DOk Bola Soties STRine AVRIAIE 1 BERL LA BTS T8 hen

i dentifi A e W s lnckedrbi erémdinig@nt ai ns t he
countersgﬁk&ﬂggﬁtﬁ&rﬁtﬂﬁlf\éﬁ?g%l?hen id]e]%?ﬁw?ie@ﬁg‘ggpfg@mli_{ch ma% be attached
at Hhy ofasteher holpslamspredaitedh teathe uprstthronghesxemplerysholesidertificaiian 4igloZ a circul ar
edge of gasé%ﬁer that is farthest 5 fromthe bracket is identified and a
center p {85°0f t he spacer is then located. This point is recorded and
inserted in the drawing views in tabular format. The program then | ocates
any nutpl ates t hatSpemificalip Sdmt'mgmmifmﬁb@ttﬂ}ﬂ%‘ﬂaﬂdwxhwoflﬁ@gvemﬁétener hol es.
A circul gr edge of the b k hol.e farihest.f t is |located -
and a po tuspﬂo c¥%ee&’é°él§lf g\%%ggg fqn(g F-Cl nr%c‘fﬂécﬁ Sgdeidr’@%]'rhtH@?’g}a ?lr}]gct&lﬁgbgr awi ng vi ews
in tabul g thadargbrmaReNdiedpagfidallyf tas pegeam initlatly highbights esesdgedf 20 t he user

t hr ough exeppl ar | e identjf i on dj al .
15 g st ggle ?n Qil é}gwhelg vx%\%s.t if tﬂ:ecl?ster v(s)/antsd tlo%sé) at 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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page 330. .Specifically, selecting previous button 3342%& )%iﬁts button 336
permts  the user to cycle through the holes to determ née I'Ch side of
each hole is located by the tabular format. Mre 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 remai ning hole. The

above- desaiMbed drafting systemis cost-effective and accurate. The
drafting systemautomatically generates digital drawings from conputer 20
~gener at ed nodel s bfA megmd tfor geperatirfg a¢ ddabtyone higaitaludewing ukiogr aplérc proj ecti on
rules are preloaded into the system the drawi ng system generates draw ngs
in a stsstaridélzdiog a flenhystentiaving p browaei danfl ksl dtorage deviemthe sewersi st ent

bet ween various drawing views. Furthernore, the drafting system

aut onat systeinl yourjsgd| foethe dilivin syisters ando dlret datefserapacdevice, apwmekty| ¢fsts, and wel d
synbol ogy in tabular format to the drawings. As a result, the 25 digital

dr awi ngslandeeizgd neharashicivlenandrrecompntougearraiyd medeltaid patdeked inthet he part in a
cost effective and reliable manner. Wile the invention has been descri bed
i n terngatoptorage doyics andaedopiilde b sotti vee Arstem, shid geethodi dopdsipgithehe art wi | |
recogni ze that the invention can be practiced wth nodification within the
spirit @ftofcope of the clainms. -13 27 May 2005 CLAIMS: 1. A method for
generating at |east one digital drawing using a server systemincluding a
client system havisgratngs pltedity ¢iivieitl draving yicos ayth tHe 99rees sye@ server

system coupled to the client system and the data storage device, a

pl ur al i tugh gt the digitaiAlreiving dicws eisdgred phithe proiswecdstradadigghpoiediongener at ed

nodel of a part stored in the data storage_ device and accessible by the
server Biespidihe suprptsigensitedanadsk rad haraetae?ed8Y eps of . generating a plurality
of digital drawing views with the server system  such that the digital
drawi ng vi ews ar eVasdtng fhet plaralieoks digitd qlraving Jaeeh YEN By 65%Etion rul es
and the conputer generated nodel; and characterized by user editing the

pl ur al i tytewthrgpdds theslicarsy#fHy vi ews with the server

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




e T e P e o e oo e

systemthrough the client system 2. A nethod in accogﬁq@gszkgh Claim1l
wherein said step of generating the plurality of digital difawi ng views
further conprises the steps of. |abeling dinensions on the plurality of
drawi ng vi ews produced; and generating part cross references to a parts

| ist based on the conputer generated nodel. 3. A nmethod in accordance with
Claim2 wherein said step of generating part cross references further
conprises the step of applying the part cross references to the plurality
of drawi ng vi ews. mbvinA catifulsohtdnmmtieadly arcitd caring pénetBtion nf the Wipdtrlei n sai d step
of editing the plurality of digital draw ng views further conprises the

st eps oflrawmimgyamig it em bal | oons automatically created during generation of
the digital drawing; 14 27 May 2005 noving callouts automatically created
during gener at i ondeétirghextrdicglidussl autwhmagivaliygrreaganiddudiep ehangioryof tlee cal | out s
automatically created during generation of the digital drawing. 5. A

met hod digitalceayisance with C aim 1 wherein the conputer nodel

t wo- di nensi onal, said step of generating the plurality of digital draw ng
views further cofphinstdiihecordepceofithyElaiar Amvibagginathe bemmitdrimyodelf or t hogr aphi ¢
views representing the conputer nodel. 6. A nethod in accordance with
Caim 1tW\méirr@nﬁi0@@g,i spidtstep off gengeating dhd plyralive of| digital jdrywiog vadvsi t al drawi ng
views further conprises the step of applyin wel di ng synbol ogy to each of
t he pl ufuther ongiser thgwteryof/gcacistingraoplurelbly of prihographicteewstropresgalingr at i ng a
digital draw ng of a conputer generated nodel of a part, said system

conpr i sth§gomputermasdgk syst em conprising a browser; a data storage device for
storing information relevant to a plurality of wusers; and a server system
configured to be Eodplmsthod oins ageardanceewith (faipeh Fhercigasayd 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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data storage device, said server systemfurther configgngg, s@sgenerate a
plurality of digital drawing views based on the conputer ‘generated nodel
characterized by user editing of digital drawing views with the server
systemthrough the client system 8. A systemin accordance with aim?7
wherein said server system configured to apply standardi zed rules to
generate the plurality of digital drawing views. 9. A systemin accordance
with Caim8 wherein said server system further configured to generate

| abel di nmensions &% 4 KSR i aceerdsncsd vithrGoinng) Wipsinssaidpieguesm 15 27 May
2005 1Q. A systemin accordance with Caim@8 wherein said server system

f ur t her TRt Gogliewer o gerfErepat @osp sierorsentos nags bt dawd en fhe campiet s | j st based
on the conputer enerated nodel. 11. A systemin accordance with Caim 10
wher ei n2€5fFIIder system further configured to apply the part cross
references to the FI urality of draw ,ng views. 12. A systemin accordance
with daim8 wher &t 5t Bapcpatanes With frlam 1P perepowid §IEedsed generate t he
pl ural i of digital draw ng views from a two-_ dinensional conputer

gener at %Lfvﬂthﬁroct?éhg’é‘fdatﬁ 3@%@&8&. crgsg refarences fothe Fﬁragfé'd’ HHES' Kt h Caim 8
wherein said serv stem further ¢ i.gured to include wel ding synmbol ogy
on each of the pl E#'d%%’fsffnbfn E(TF‘?iéﬁnﬁ‘(::jwngiQiéﬂg" %?’Vgﬁrﬁ%‘é@ﬂ SFHCr KSEPst em i n
accordapce with Caim8 erein the c ut.er enerated nodel represents a
gas tur E‘\nﬁ“@r E?i’gﬁﬁsg Ip St &Bfag@'kgfgpgg%li ‘éfa‘é’gl?v"é‘?ws P8t urt her
~configured t.o generate orthographi rawi ng views representing the

conput ePRGREPSF T feled gad btk btk

: 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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