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APPARATUS AIg W1, FOR SELECTI NG A MECHANI CAL SEAL FI ELD gdrr/ddabrdshVENTI ON

This invention relates to autonated sys'gf[ns for supporti ngeqs];zloiﬁt k@? of a
mechani cal seals for equipnent. Mre particularly, the inv [ ates to

aut omat ed syste r t I Sd LAg, I il ng,

manuf act uri ng a&gpéw‘gg’bdggg*@ﬁ@@%mﬁ%%&ﬁab% chani cal
seal s. BACKGROUND OF THE | NVENTI ON Sal es _and nmarketi ng of nechani cal seals
presently invol ves several actFVERP&F THEINYENSIQNal sel ection, design and
engi neering of 3. . ' | 0.
suppor . Thi o picgknIEH-E didhiet BREARISF RARe RN B AR edcal oy e
i nt er pr etscaAnfbrpyuippest. Murrpagicylacly, the irdentidn relafes tamitdaimted sy3ebnisFonippaiing
exact scignce” A mechanical seal is a shaf segling devi ce provided taq
contain f M%&fSF%stnﬂﬁl%n%@mP%ﬁwm@ ProXi§ing ROSHHAISS SAYiER AN IUPEPT &1
rotarys e%@cﬂ{ﬁﬁgﬁl sea{ggchani cal seals are used in operations of a typical
processing plant. Significant industries that use seals include: pulp and
15 paper, chemi cal processing, petroleumchemcal, oil refining, food

processi ng, and power and [ t re are generally
three types of mechani cal gléé{:gtdfg(i%@ﬁﬁgf@r{&?ﬁﬁﬁgver al pieces),
cartridge (conRaReak®mahietihg 8mtManRRSeRk BfeSont!RelobRs 's&ve?ﬁ@&tﬁﬁiti@ﬁélﬁdiﬁl@e

seal s generally are preferred over conponent seals for several reasons.
First, caeal s¢leRjionsdssion andyniaedringodkisead, mawfiictuniogt andipgsli stles service amd ni ng.

These, seal s al s0.may_be.tested hi ppi.n 0 ensure sealabjlity.
vt RGPS e MRt Rl AR PR PR B PR

appl i cat picdstwakiégSofaind B iFsmition &sd idhot afkeet scshceof an appropriate seal
design. Because of the variety of applications for seals, selection of a
seal invol ves éomeshasicrhygaldiedshall sealing drvice proyiidedhia ppptain paeegssdluidspvishing y are
connect eg_t. i 1 : fL p i common)
For i oA RTRL plbd el FHRcY ] chugmet bR E DEG A6y SOl
di f f er enbpathti@R I m@{aicﬁlrp?&elsﬂﬁg plafu i Pigrfidanaind osti@ythdtanesdaencladetplilpadd i n
the field for several reasons, resulting in a nonstandard di nensional

pr of i 1. PIRESichrwiral PogessiHRsPesfpleupTRhe 2@&1??@1% ARRd RregRssing. anf BOWH A nent )

i ncl udi ng,:;@EQC ids and their conbinations, and . intentional and

uni nt ent ?tcl)l%ﬁq’ %ﬁgnr%g&égéﬂg'n the process fluids used in a systens. Aside from
30 sel ecting aThealard gamerally tiged typesefungrineital aguls: campariehblmagde bbsevedak gi ven
operating copditions, costs of *166166* t{he seal_ an iés installati onyal SO

are fact Bieses)<entdgpicompogsntsginitized ot plgsognd aBlit seals Ceptridgesealogapora

are preferred over component seals for several reasons. First, cartridge seals may be installed

20 without significant training. These seals also may be tested before shipping to ensure sealability.
However, conversion from a component seal to a cartridge seal for an application involves a
complex process of selection of an appropriate seal design.

Because of the variety of applications for seals, selection of a seal involves considering
several factors. For example, seals typically are connected to equipment with a rotary shaft

25 (pumps being the most common) for which there are a large variety of commercially available
designs with different dimensional profiles. Equipment also may have been modified in the field
for several reasons, resulting in a nonstandard dimensional profile. Additional factors are the
operating conditions of the equipment, including process fluids and their combinations, and.
intentional and unintentional changes in the process fluids used in a systems. Aside from

30 selecting a seal that fits the equipment and is suitable for the given operating conditions, costs of
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the seal and its installation also are factors.




This selection process therefore generally involves highly trained sal es
engi neers Wiy of/agdsory support to perform properly the sealpcaabgesbisan
process. Their training typically includes mechanical and desi 8n

engi neering and chenical engineering. These individuals typ0@alty 2802s0
perform sal es, J f i 4y of
the sea! sel ectﬁgiyeg&gﬁlg egisgﬂc%ggsf{”gr%g}r?g&l%}gﬂgow %ﬁ%ﬂ%ggg%%ﬂﬁs eglgﬁ{e%]rg?éﬁls al es
engi neer Sactdiyi sspptepepdebey properdipithe senl sdiectionpricessi Theiotraipargttypioglbsinéladest hese
seal s. The expertise | evel of ,a sales engineer, is _generally dependent on
the size Bfchawgy! aaiﬁ%ﬁ@bfmgwéwnsféléﬁéerawaléﬁg@mrasc hegedpdiyidngls tapctlly alseni ng,
resul ting,.| j J . Sal i

| ndust ry PeHBmi Ik, SR EORRELBRG RRci. BRoRReb Pl B AP R lkon

Accor df ngirgeessiictidtanérs entl embe dapeadaneon taeasalea cigiheess. iy dependeatysia doayo the
dependent heg%hly on ngétB% su rt for assistance in the seal selection
process. RBPERIECL paLeQdss é?eﬁ% : despite their experience, still may be
dependent en faﬁk%&}{erﬁébqg@eﬂ bf Q?ﬁé&%@in%&eﬁ gExYe%lBﬁdebé’ndéﬁtV& theeedbpdeq) access
to selection information [imted to common equi'pnment and process fluids,

ei t her i mpnifachwer, prarcefiegpdrience, edetatidreandgrainifig resultidg e varygicnmpetentieson,
such as | i cation data, engit ne&ri ng dgi a, srﬁeci al .rpri Ci nlg and draw ngs
may be avHPEBEBCBRHIYY BYSSERETVARLSHY “PrUSUT PP AHEISA 8T BHEFREEF o use
factony sAqRBRfidgly,QviBRui #EersRBlexS@lefsel h 0& Afink& Al inedyBetlepéiientneaiilypdd e
information and to select a seal. Accurate conmunication Betmeen sal es

engi neer Jaciery supparoloy assistpnpreiartbe segl sglestion preegss.conponent of this process.
Dependi ng on t Qur.ces._aval I . a i nd on
to o1 7620 or VipleSTaBER SNl Bl W PRI FULRE] be MBI TRY S50
limted tsgpporiibezhisy theptt@isdiyeaseingaddinNe adtedshe ssledtion Mfointtioh ligdiedtesul ti ng
in an informal, unscientific selectjon process. Even with nore

sophi st i cammpAgyipavnt W nsessesdluids, sithpnin pritied orLampREsTesfatis tKblormag Other
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when t he pRaleRs sSBONRRErs WY WcldPP el ekl a SHRRPEImpohBntRAEHi4 fldb&t., the punp
and seal dinensions, operating conditions and process fluids affect the

sel elcti gn_ of nﬂl@ﬁmd‘;inglon the oéspuaiices a:a'béahhmmasemufdcm’rg. Wgh]{a :‘rﬁwdaneﬁdmnétsesmei on

I nvolyed 1 n current. sel egtlon thods may resul.t.l Ifferent . .

o ormiEndais SHEbMASHPE FrinkBRe BeePhRpbrtnar o ikt e Rgpie cderin, o
a seal mgkthodsPRdredd 8rors edlilting &t A iRformaRLBcieatifc ffccaomplotess! E0éh wRE&ore
environmental controls, i pi.ping plans, and various auxiliary devices

. I - e' . . . .
to be usé&aPipticated pEOCEdiES baserean Hgnitent srapunts afisierisel infnsmations hpwriari e of
an error iht@r\)eﬂt?&ﬁgg&grqlrgr}ﬁuir\é\pf&%ﬁig%%&sigrgwg’c%gtfe%éﬂ%e[dgsgleg a%c%%oz error
in any stage o sel ection process nmay result 1n an inaccurate or
i nconpl etsepmetpersognd deedubosr, indiidedls tjudgisdnat g pememions,evicimey salk irf ai | ure
and increased costs., There are several steps in the seal selection process
whi ch2} ypRasaumptp selectiang.eInnantigwlar it sgniieanbamounh of kyweas intgraptimisirequirad ton  of
t he equi @Eﬁg ‘ - ¥ 0 I or..or . ot ry. equi pnent. The
nmet hods |%é%§l?%t’cr% ﬂ@ﬁﬂg?‘%‘#%"?‘ffé%@ﬁgg @5’ téosn dea(rt:ag‘lgﬁééletrﬁes :L‘%%é‘éb“?‘g* '§8Urkes of
identi fi ¢adtor®RBuppdrto NABartiOlar, fHelpushR and el dimeastbhs) Bpdratty cORditibes A Preveant ,
mai nt enance records) engi neering records, purchasing records, equipnment
manuf act duids aéfeptdhoselpstion okmaterigtnioubiain meawimusm seallifedShe hymarmiaigzactionr ces

provi de i l. i ti i i i fiieati :
P roser biWNE bt AUARh bR BRETeoT RREH. L ARIMLEAN R BRRE
30 individuals, for the same application, of a seal model, optional seal features, materials of
construction, seal environmental controls, i.e., piping plans, and various auxiliary devicces to be

used with the environmental controls. In addition, the likelihood of an error is increased. An



10 nodel, nodifications nmay have been made to the equipnent. A failure to
identify such nodifications results in an erroneous seal selection. As a
result, a trained individual neasures the equi pnment to obtain accurate
di mensi onal WR&¥/45485i mensi onal data is comonly col | ected uSFRYSIWHAY of
varying conplexity and conpl eteness. Stdple forns tend to ine igigonph et e.
Conpl ex fornms tend to be subject to interpretation by sal es” engi neers and
factory @rmgﬁmerms;age-oﬁhﬁﬁdqtim prdecsefay msn‘g i gsighccurate erincomspleta seadimlg nodel
which is |nen atible equi pnent then is

d
sel ect ed™®Y tt?“osb‘ég?%éiﬂﬁ OtIFfF@atéleqsgﬁlé‘gﬂeaﬁdeglﬁﬁegieﬁeﬁﬂf neer may refer to

i nformation avahdrelre@evdtaldteps {rthe feabsefietio® prodess ivhidoty picalgNinvblive Huinfn @
reference gui de, perforns a dinensjonal  anal ysis. The di nensional analysis

may be paterastigedOBy sieps identifisaiondiithecaquinment ool aaump Ypssive Moo Pthegppor t .
20 When r I
conpl St oty bRl e felid; SFRLNGRa0n ARG (RTRAN: cldindds "BUBIERUAL |
del ayed. ofAlid¢rgtificaticti infonmhtioraintiydcidemiicabdretagead thBqutﬂbmbﬁtSml@EMaﬁ@l recdrég], the
operating COHdItIOﬂS are identified by the sales engineer and are anal yzed
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t he sealidentifchtitgh may bdimpossiblel Enert € dquipmerst isnptoatd yurdgnytifieds e. gebyerrake axd r 0si on

resi stance face material conbination for lubricity of, the chem cal

and/ df 68?436@@?%108%?‘3%?}%%%‘8%% ea'ﬁélge SRR éctjf“t&‘tvfﬁt%‘lde Wy Stidary seal i ng
conpone %édtﬁbati%ns reults il9n 8B A ERaPsel Rfiod. CAPE Féﬁllt' "B A0 i8S HuERheasures
resistance. The operation conditions Include but are not [imted to: shaft
speed ashe ecltapmdtt twolsteialac@oate Idamﬂmenonqd rdetas Wimenstriahdate is donenegptqllected.
pressure/vel ocity; stung b x/ seal nber p ure, which is a function of
i 1 or erIngAES $hveping can ?’*‘Hé‘é‘ﬁg RRieRps! BERAS Fortys A T8 e ol

di schar t nozzl e;
pr essar ST e Al 40U e AR e P R N s R e o ek e, 02 o
di f f es erBoth kalds d’éﬁmgmeesalmduérane material conbi nati ons; box pressure

cal cul ati ons bas p design,t sea apce desi

concentrati on:# %‘gﬁ@ﬂgtt‘gl?n@‘ ls\;l,xrg%&qngl@y éot"i‘%‘“b?r@e‘ﬁ? é%@“ﬁ? eg‘t‘) HFBES or

di 550! Veglepieq ir5abS o HakB HIDEMBOS @l shid$ endlAdRPa Eéi’@ﬁt%zﬁ'onﬁﬂ%'afvax%b%ﬁ\é' ty;
and pol lutants and ot her chem cals. Sonetines these values are estinmated or

are not referdntaguidel.or Eirtolneientuﬁmi in alre‘sremeggm@per@crmtsacrhmclgslmbmmsmnﬂwe

anal yzezﬂtﬁ@ 043 Psf ondi t Ss de enq on_ex erllence anﬁj esour
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mal nEf ngedz{}) HEdtf&hQﬂta@E‘ﬂa‘cQﬁ?& AtREe fadBhe R 1pbévr°e%5 féryde g lé?éneE%ﬁdQ@curacy If

cal cul at ]p his analysis is perforned by untrai neg i ndi vi dual s usi ng
only pritig deda tsatlot sesisanthrypithedotessis dihayfeingl neering level analysis, or if

i nconpl ete | nf mation LS S I naccura

er r oneous. et b et o B BBt s TiRied e PR ot forins
previ 0U%:§ﬂ@l|1ttﬁeﬂfbyttﬂ@sa@é§%§§xb§ ahd le@ail9Leditb dbnfansthanberdomarhddndslisi s not
accept abl e, l;Ag)pr opriate npdifications to either a seal or the equipnent are

det er ni $BIEDINIOT BigIrerssy quﬁ)ymﬁ%bhetha eayipinerty Tihisasplysis inyel s evrduatiog|tsg ni ng t he
di

Vodi F1 o opaite fheifond Bk RO Rl BUARADLD o] 4 huRBREr BlneBR Bt e o,

nodi fi camalﬁﬂiﬁg,aatlemieixmrdmtaedmeaﬂlnﬂfggrfortgenedabcosmbms resiyineeer facy mbtardlor y

support, )é reference to various g/s or by analysis or baseg Qn |

hi st ori CaMbinatien fatybsicit eéweahew egccrsrqswe %ebheeerqsetanamn SRESiop

engi neerje t | S is
naccr df SsHRhsaERg chinpbitfs 1, AT 1B for i e 08 R RS, 1
seal or the ea(hempmatton 2dhdithoas pichde bet aird mtdsnladdsw straft spead q;szreldtetlmo sali ew
characte i cs which, may ﬁffe t seal ‘{Z%ﬁect_lon G_sug?h\_/as, @Fit‘ not limted
Cor 301 STTRSTIPEEREAEHTEA DEfal: irf-a PECESUTGAFRI QLY y HHHinS 2o xSeal €Rambsh PESSYUS:doubl e
seal for,, I gi?%% 1 ity;

pol ymeri zg{}}sl{ogr%%rg%%ﬁg?ﬁfggét?# 8% §1t,?;érr{'?tzglp S (xrh @*@52?’8%%%&8% ﬁé&éd centration
of pri nalisehapé peeenstanyleaivert;gaugp; suatith pressuriani rdeichonae;ipnessurplveloesys
tenperatures. 2s If a sales engineer has a reference guide with materi al
ratings for a seal, the final seal selection is made by the sal es engi neer
based on training and experience. A reference guide also may indicate
materials for use with only one process chemcal, w thout consideration of
secondary chem cals which may be present in the process. If the guide is
not conplete, factory support may be required for assistance. An engineer
prow d| ng fact ory support anal yzes the 30 process to |dent| fy the process
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Wi th other steps involving factory support, information may be m ssing from
the sales engineer, thus incurring a delay or resulting in an incorrect

sel ection. Because of the conplexity of the process fluid analysis, errors
in sel ecti onV%4#88si bl e. The sal es engi neer also selects dj Pﬁﬁ?al
features to obtain optinumseal 5 perforflance |ife. Such featufes include,
but are not limted to: a two piece stationary face (for viscous or

pol ymer i zPasgmetpis ferchifferpat ssalqigaiganandfgcamaterialgrabinations; boyopressuraratoulationy

faces, or A i . N i of . seal
faces); a}?\%?%gh i gd%ﬁ%\é&;@% S!?dc?)?acggjgg’ﬁ!éé @eéglg’s&ttngg %&ggé’éém%%&&%5§¥§% tﬁ?
barrier fpeiteitape of @fissalved brdisiobweider fideous @ahorffiteas.solldsevapofbieeshre; Rp&ifigat | on
on optional features in a reference guide may be limted. O henvise, sales
engi neer sgragtydand pallutanss and asharichemigpls o Semetirass thesstvaluesare egimaterborcgiendtcal
charactergtl&s- Wether a given seal has optional features to handle the
application nay require factory support for a recommendati on. Another step
of the seal selRieer the spleoemsineet 6r fietoey suppor ehay ARalpeshe efevitingreorditiads,
controls or Anerican PetroleumlInstitute (API% standard plan., The .

envi r onnedsPEIAiRGOR XpeEenee and rrsaureese nldie parEneles liguts for vagipys Qpsgrating erditionst ¢ |

t hereby c i . Vi k t o af: ni.cal I LGu y at
t he seal a%:rrgg;.’ Llﬁggﬁrﬂa xgﬁﬁgglfhsﬁrgg a%%rfe?%ré% ?glr?ggf Eégal Es’%?’eosr e%gqencgg?ltalleg'elrxl I Ties
t he curr eamalyeistiepenformpd Py ogtraysitiadiviainds @vial oalyesinwid edtherand twithbatdnd be

nodi fied for the application,_ For new application, the sales engi neer
i dent i'fi e@gmeﬁ“fegle@%v HS, gy Hiipcaspricte pmition s wseﬁé?e@ﬁg%ar&?ﬁs&én%y hel p
derive seghfelia@ortroh&fisPitRhdYchiR B in@pro @t ¥els ROk hte IO A PrdveslldisE£d.

This 20 aspect of the selecti'on process nay even be neglected or an
exi sting pi pi ndf fHeanalysiy indecatos shnt p standdrd seal modelgphoteataptable, aprzominge

[ ti i . |, fail . S| i fi t ,int ti t .
oot onrer oS aRLERElRFect el ofhe HuimeR T sterRitied RRShEEeS SopyiirLdl fgyied
proper sghRehhh gufAbBREniss SR n%diﬁ&%oxi@l@'be?@d@% i)d}ﬂlapbﬁ’fﬁ?iﬁﬁ fitpopfer seals.

selection of a variety of auxiliary devices, i.e., 'products external to the
seal dfd Mydgificationy ta msephgenpiafy arg it arovidedc Otltirwige thetmadaficagisng drerdetennined,

supply tanla for double. seal piping s ens.. throat.bushi.ngs .for use with
oxt or nal ey e S wpirBER (R A C b el PPt BN dydbels B8 of o
ext er nal Habddsdh 1EMEH QN ITb:Btatidh BEIhers pedlicus il cfonddril siab&oryARgiNeéringOt her
aspects of this process, such devices may be selected using limted

r ef er encelrginge dif thsrinfpppationaised e Bak the Bodifieatjons 43 Baqcurale arHecompdstyfn si ze

and el oLl R ShuciodHilch 3ot SIS, aRaNdlndaaniphe (ype of auxiliary

e.g.) thro shi'ngs, equip di mensi o needed by an engi neer
to degdogn and rEeyreetifhdds dis dedhalpzed.to Afviesr charssesiktiosivthichamppy affrct sdab
materials and optional features, environnmental controls and auyxiliarjes
have beerfe$elf: sl asit ApfdiBid tat wlgile Bazardougiair BPHHIEY WAIHHEIUNEE ReleFtion| | of
lvo 99-~4 Sl - QnliBdalt - and

speci fi C%‘f’??ﬁgblﬁ%ﬁ ?Jﬁgltgg%gtzgrgﬁa& errrggésgnc{nqﬁ%aéig’ns net ﬁg%’gb)ﬁg?ﬂnechani cal
seal s f ompobineanitaticch; politifikatisn;tappasdelsiuyriesnpartarespegonaeeatrdtiontod pdmatycayids. The
pricing book may be conplex and may require factory support to be’

i nt er pr etSEEPNAHY ShefBicals yingd rpinipeum and mgxy P@Fesétej’i‘%éﬁﬁ“rggal sel ection. Wen
speci gk desi gngy ﬁga?csr@xgﬁeergnﬁEl‘éféﬂaﬁoaidi&éewiﬂ{ IntheHlhISGOR For! JeMCTl Rl SalMOT €
conplex 5 to determney and typica I nvol ves tral ned engi neers and
account anstlsctiohie madé¢ by thegales extgirear based es grainimgahd esperieme. A wimence gnige algo f r om

days to weeks,, U timatel after quotation and.receipt of .an order, a seal
i s manuf é’?:ztydP%‘GatSlE@E?F‘Gﬁrfé‘)‘ﬁSS “f‘ﬁ‘eo"&]%’ieaﬁrf’%?ﬁs a}eme ‘g@@]—“ ‘ioéls‘ﬁ?)rtam?i‘%ftrandard
part. MaRedoagirY chaSicfP Whith! RASheVREnLRAIE prB8Best. NE tifd gfdedl Hotofipetd fadRirpduct s
of fered by a seal manufacturér and the manufacturing process technol ogi es

| O used. sUpprihaydse rofiuirdrfof zssistanca gAreenginperprovidsedastem geppott asalyaesibel

equi ppoent_to conput.er., nunmeri cal control |l ed. (CNC) equi nt...1.n_vari

conbr Ay PS8Rl Frge Bbcrm ot B Bhraeishis Ty “ihabiP R Dl SRR
product s tedRRRRI rbfardnb@sciirde8, EmidaEdieBonskias b hlorichlighatioh 3haed pravdbusibaital s
typically are needed for manufacturing. Wile some manufacturers nmay use a
conput er ofma¢ariahnor by basirigst selagtieean properties oforcheminahwith simileppharasteristiesg s
are generally an autonmated | ook-up table with which a user selects a nodel
nunber of a punp, a correspondi ng product |ine of seals and receives a

sel ection of possible seals. In sone cases) the user may even sel ect the
materials for the seals. Such tools generally require either nechanical or
chem cal engi neering know edge or a significant anount of experience in
order to select a seal correctly. 20 In sum because of the conplexity of
the seal selection process, manufacturing and marketing of nechanical seals
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t he equi pmrent and seals in a seal database to determ ne which seals are
dinensionally 1o conpatible with the identified equipnent. This
conpatibility informati on may be stored with the equi pnent information in

t he equi pmep oglgdsapase. A process fl ui ds dat abase speci fi espdReaspRMed
materials for various process fluids. Agquser is pronpted to specpfy afpocess
fluids. This systemautomatically determ nes which materials are

recomend t he i fd ' L that is
i | abl i @t st eYiaOQE e G RUPRER Tttt 80 B b o (BEM s el

i nf or mat {LQincRity AVeldyR reki@ing ih BR itbAeassleftion Brcalnt ab@msombRRitEefthe StY! €S
dat abase, and the equi pnment profile database to determ ne an appropriate
seal f orprokess Spisldnalysis, ergers prastectiomiye pessablespeci fier allows a user to

sel ect seal basgd on a known product .number .for the, seal .. or by, specifying
nf or mat § on abbit SAFREFCEFITRERT CBHoTh oL EAfres RGO I PRIt o5 ¢ he

addi t isonpforRam@Vife.qsidieatures tndliitR, BiéldteaDitR Ninida tARAGS picth StaBnbrprBOtfofBY be
identified by specifying the frame or group of the equipnment, a part

nunber, Vigcayy of palymierging ckemicalyhaquengh ané draisgland (i eand @shedt Fephfages, or wash

caui prort i Byifg osBihedh o PREEBleRt oSk R iy FBinka REBANEC®

speci f yi fgls@ pRtde rhdiemeaNal bbbdriiénfluidied 3681 sndiebicatdthel sdarasee MHeheniRd seal
and the equipnent may indicate that a nodification should be nade either to
a st andainfPrsiation en optipnehisawensiiparErierencs guide maebaslinaiieda rQtheravse, saftsengiveess f i ed
seal .and,a i £ i Q OAVA . f } center. By
Rl R R R R T
conput erhas opkdrial Maturesroniandik iedppheiion afay reduire fabterpRepransfops a nodi fi ed
seal may be inserted into a tenplate programto automatically generate a
cust om FeAMMEndal8n.gn t o manufacture a custom seal . The various el ements of
this system b i.ngdj vi i s val | L i: tomat e

t he many st epsg%({lh%r%gép sdea s?g%lsggltaﬁ%dnﬁgtf%glesscgér&%m# tgg:g gﬁgééélppc F%&Qi oasa~
- 0 2 oconzzoleor Byndniawn Retralewe aistinfte/(ATY) standabdislen Whdenwibambntslhedirdls aiet s
for.materials and operating conditiqgns, the Si/iSt em automati cally conpares

the ilhpdtstpmeussddocoel Bbrigie hsplefias HSEFbY SRR Hiahde caviranaenbobiha gschagicab| ect
a best I el oe=1g j i : atible
it hee D piFRc ) SRR LA, TP o SR APlCTHoR B WIERRRIR0TuneOmR. |

t he pri aurrentzateno pgfing hetegeald avobleles wavthet iabiozld e mbdified oo theeapdichtion.

materials for the specifie r ocess.. all owi ng a use 0 Sspeci

Secondary EREMACRISOR R SREeE UrTEian PR RO §o0s Iy eBl: A pgaLgrterence
sel ecti QRideSmdy MIPU&GEVe sEREOBEARE PipidParkaRablyRlpdddmEpbd RESir@NAHPer at i ng
condition imts Tor a seal nodel nay be conpiled fromnmaterial suppliers
and 60 hespehgf the seledtipnguoatesmaneEnttisacplecc@ gxarf 4xigtidg pipangipas maphelincheed eal s
styl es tabase. Sim| arl nvironnent al ' cantrol ..t yvpi ng.plans an

S | ar Geandiseim R e SRR s o LS BRT e uren y 1 o
dat abas QustameRNRldstegind s SRIdFEdtb RnShedit Gy BE chuitSfor bibpenglaspect the

i nvention provides an apparatus according to any one of clains |, 31, 46,

72, 85, 89 or Abtherstepodtlitccalssiseiian progess iskheiastopein vadiey of avwidindd
P ThsooRogs oY PRt exprrdl Ee a3 uiila in b riping PedlpEE e gutpot
advani agesitedito IRBpINATRTor dUWRIEEAIPiDiRG Sy stedils; tHRsd: Budhihgls 6r use with external
clean flush systems to seal faces; and flow control devices for external flush systems for single
seals and double seals. As with other aspects of this process, such devices may be selected using
limited reference guides, or application engineers may calculate the design, size and selection of
an auxiliary device. Depending on the type of auxiliary, e.g., throat bushings, equipment
30 dimensions may be needed by an engineer to design and manufacture the device.
After a seal with appropriate materials and optional features, environmental controls

and auxiliaries have been selectéd, an appropriate price is determined along with a bill of



foll owi ng detail ed description. BRI EF DESCRI PTI ON OF THE DRAL, VI NGS
Il1lustrative enbodi nents will be described by way of exanple wth reference
to the acconpanying drawings, in which: Fig. |Ais a perspective view of an
exanpl e si ngleestssri dge seal; Fig. 1 B is a perspective viRgighad+exanpl e
double cartridge seal; Fig. 2 is a blocksdiagramof a seal SBRegpT ggyzsystem
according to one enbodi nent; Fig. 3A and 3B together conprise a flowchart

il ust raﬂaf&:ﬁals%ﬁ&@%éﬂifﬁl&tib& for@sanRidi. Gitfent iHicoaf@RsdsHor nechmidalyeals sy seal
sel ection s%/;tems oain Fig. 2, ' . W 991145488 PC f/US99/04547 - 11 - Q
2 DCT 2Usandardjprodugts typiqallp invebies pri¢eolistodr baoks ridepriginghoal matiibe Gopplspnd a
user to enter custoner information and seal  sel.ection.information Fig. 5
2% r epiax S TR e BE el SR i SR e R e

i nf or mat {PartiBROWhed sPeNil QUSiERHRE inale, fiselling pHice AdldeRb@ARHI@LIemate Ansfideen
di splay which pronpts a user to enter a part A nunber of a requested seal
and ady opictaomirie, frdhtynicelly wolyemiraineshengingew dud aasovnigfid sThaienting quotations a

fl owmchart show ng‘ﬁerr?renget ai_ | of stde%t in Fig. 3A, of searching for a
punp i n BRCERIBONG PP A HISHE 0BG '8 %€ represent ation of a screen

di spl ay of theysgahtelyehes quetaticySidasreailiiof in Brdey b €S ismandadtirsd abrddtRs

whi ch neet sel ected punp search criteria and which allows the user to

sel ect ofie quetatiereifithesteakis parpsandrrdgpary Nanufacturipgoneretionsieni bagehon thegigea |

of a ste ' ' fJ.ni W i | S..A [ exi sting
purp. dat isHisEed (fyodlys Serdly Dbl 0B AR AG ARt Bt BBnALL T
sel ecbi osedy The Rindh bE£Mathufactii@gaupnienti 6RHE rir@edfd i Mtandalngwippisaptovddinplatasas

not previously represented in the punp database; Fig. 11 is a

r epr esentuRgrisallyForradled §eNCHeaymagat ih Y3 ous FIMRINIOAE g?ﬂ%d@g og thaseppdiefia file
in whic ibiLityeanal t
ropr osort Rt e ArAL Bl cERR o6l Sir L GESU bihe euracdiek By praingg
20 seal imateduaktippiesllyi de hblebfrimatifdcasingi | e; Fig. 13 is a flowhart
illustrating in nore detail the operations perforned by the conpatibiljty
anal yzer; Fi g. Whilejsamg megpieeldent MY BIF aFOmpuiss PREHITIOASHEN Al EHeoBncE a

user ,to j l,; Q. is a
apr dSerTuia PR e PR AR AR ed Bof B O s ar e L by

t he systremtzbofit pumper comtespanfling pnstuctigrie cfiseanzhdwhiettes prselegtion of pussihle t 0
select materials of construction; Filg. 16 is.a? %)I ﬂ\é/cha}rt d stcri bi n he

sel ect i OWAIST HLYTRE CASTS IEHSET TRy CVeR §el6ct ahe rpgfriafsier the;sgals. Sughitogls gg art
descri bi RguitdQirREmBeHanRAl FHRERREI d@@[xfe@:ﬁrggﬂdxofx@éd Fofla sigdific&ambadior30 Fig. 18
is a représentation of the process fluids dat agase portion of the seal

sel ect i ovxpsyericen ordetNO selBL 45488 0RETNS99104547 - 12 - ~ Q 2 OCT 2002

20 In sum, because of the complexity of the seal selection process, manufacturing and
marketing of mechanical seals requires seal manufacturers to be dependent upon highly trained
individuals. Customers depend on sales engineers and the manufacturer for technical support in
order to obtain accurate solutions to field service problems. Because of complexity, delay.and
cost of the seal selection process, a customer may replace a failed seal with a seal of the same

25 type rather than make a corrective selection. Premature seal failure may continue to occur,
resulting in excessive operating costs.

The combination of the complexities and requirements of seal selection, quotation,
design and engineering, manufacturing and post sales support processes thus produces
inconsistent, unscientific and erroneous results, and increased costs.

30

SUMMARY OF THE INVENTION



Fig. 19 is a flowhart describing the selection process perfornmed for Fig.
14 icons 125-133; Fig. 20 is a flowhart describing the selection process
performed fowddsgsssg4d i cons 134; Fig. 21 is a representati *eTESI%4S4r een
di spl ay which pronpts a user to select aybarrier 5 fluid if 8 28fc 12002
cartridge seal has been selected; Fig. 22 is a representation of a screen
di spl ay which, iThebigous\daeffibultiébabitéxigdk Séal Sefectbmenods @ea\verdomqurmwmimfz e
with the selected punp, pronmpts a user to select either a nodified seal or
a nodi fi casiapdardizedipioassp formgathering apalyzing, ierpreidng andiderving daja telgting to &E sgl ay

I n which I I: : . Lt oduct s
whi oh ar e e RV FEE 1R BER:faC Byl ahy S B R AAN L BB L0 0 2
desi gn centoerd iopaiambass; ThisglataBise nmy de seapched esitgdeveral kiddsaf idextfiqatien gr aphi c
profil e of seal del stored.in the seal styles file. Fjg. 26 is a,k .
Fepr escht SEPBIRGR e eRupre” Vs elegater aruliehp wietawahicin Bt 15
cal cul at e peipePRSAsARMNBIAGRE equifthen? nladdiaén, AAHRLE véitRaioPhid@hfiddte and
gasket surface specifications used by the conpatibility analyzer and design
cent er; Fiptpvided to assishthevaerph verifising that the equipmen bes net bepnimadifigei ch i s
generated by the,.design center: .20.E . 29 | JEepr nt at i.on sea
sl eeve di nensi oﬁ:'é © CFF%UI%KF té%nﬁlﬁéagﬂ%%scggl atg’fli}? g%a%?sl? lé,p érb%é’gggﬁ s a

first por tiedquipmentar@saalplea RalCRGHAe tadétahied Wifith yalg aralinb®ibnaly t he system
i ncl udi ng a cut away dr aw ng and a gland drawing with applicable di nension

i ndi cat®d compajibleawith the idensifledearinmennt.i Dis esmpshbilityniormationapaydgistored with the
aut omati cgl l. . VS I ncl udi ng pricing information
whi ch accg%‘hﬁ?g@gﬁog}r@ggg%fhltegg‘f)lﬁ@e@l?g{ag%ﬁr di scounts; Fig. 31 is a
represent ati on &f pracesefeidpiaabubnspecificucamsnéadedmateridsi fohivargouRprasessdmiisgned

by the design center; ' Fi 32 is,a,representation.o n_exanpl.e
Vhnuf act oPuiee: Bpnrd e eriigreers i drreaeh g REiFl AR N s e when
conponent ghadrialspid Rbaamended @6p thdspatifisd pocsOfiideand sdlectkh Geal that is avaRbRAANDI €

bill of materjals including a definition of materials of the sel ected seal
and a Hr affierfglesied materialsal ; WO 991 45488 PCT/ US99/ 04547 -13 - 0 Z OCT 2002

Fig. 34 is an exannl SeQfillSles s MrMaGsh thfutdy uRRE GRbldteganRiAhGHsE)nd he

seal selection
seal styles database, and the equipment profile database to determine an appropriate seal for the

specified equipment. The seal specifier aliows a user to select seal based on a known product
number for the seal, or by specifying information about either equipment or the seal, and
20 accommodates the addition of a new equipment to the equipment database. The equipment may
be identified by specifying the frame or group of the equipment, a part number, or by its
dimensions. These varieties of methods allow a non-specialist to select a seal by providing
information simply about the equipment and the process in which the equipment is used.
In the process of specifying a seal, the compatibility analysis performed between the
25 seal and the equipment may indicate that a modification should be made either to a standard seal
or to the equipment to fit the standard seal. The specified seal and any modifications may be
provided to a manufacturing center. By including a database with a variety of drawings and
template programs for a computer numerically controlled machinery, the dimensions of a
- modified seal may be inserted into a template program to automatically generate a custom seal
30 design to manufacture a custom seal.
The various elements of this system, both individually and in the various combinations,

automate the many steps of the seal selection process.



system allowing a user to order the seal directly fromthe manufacturer;
Fig. 35 is an exanple dinension verification formused to confirmthe seal
selected fits - on the user's punp, and to confirmthe equi pnent has not
been previously nodified; 5 Fig. 36 is an exanple plant standardi zation
survey whi ciwooompiss es quote information for a specific custamenyogad Fig.
37 is a flowhart describing operation.gf a manufacturing cenQpDQFQEﬁAILED
DESCRI PTI ON 10 The present invention will be nore conpletely understood

t hrough the fphkmmgagl&n ﬁzle?Qatﬁ&§&{vit9&t&m‘is%'lﬁﬂts?@ﬁ%t‘éﬁgﬁ_m‘ic? rdti
conjunction with the attached draw ng. All di nensions herein are e%pressed
i n i 'ncheepnditiongthe/system sutormatisalisncompares theiinput progess dluidsphé nparttag coaditignsany

uni ts of asyr.e. The i nherent, co burden of a human.intensive approach to
mechani ctglr{ﬁ%iag?ba?eﬁoéslteftoan,esﬁ%aldﬁ?fgg??@ﬁ?’oﬁ% O&FFgﬁg“?'h@é‘F? &C“ﬂﬁ‘i‘i’ilb’act uring,
service mﬂqaﬁuanqmth@em@ﬁéﬁ.slxl OmPUESIRQTRIM Yol ProcesMREs ARisAYL prat ed system
which, in different aspects, supports these operations w thout requiring

many hi gefiaritizatigneidhesealnededyavailaply injtheraconmmendedmetesals fershesrsaified

engi neer C Lh [.1Q. her,.interpret, ..

mani pul 8c%§déghg?‘§&z{gQgg%é&%ﬁﬂgﬁﬁﬁxﬁﬁlcég%’?g’tﬁwpg%cﬁﬁsosrtrte%mtth%q%aé‘ltye%fti on

of seal sthé s¢al sadequibe s iappdvied aThoOmstey aRo canshiyidicngtingd A @Peratind@ndRbonpr ocess

fluids gnd,t eiraﬁonﬁinations, eq&épnent,,e.g. pﬂgf, di mensi onal profiles

wi th desigits PARSE MoAs! maPeROMPYIFE M dhricriabfi@plénseAnst Gthey casinenning guisles

consi St &l th blols bl a3 8lse 8l @ SR LNBLIBY ShitiBRL AlVIBHmEAR! bty The

system al so supports ready conversion of applications’'to cartrldbe Seal s.

Fig. 1 Aypingpbine atdmixidinedevinet mapbe asssiiatgl witlceachséalgwdsldalthe sthistydeal 17 is

attached %& 25 e%%iPn%Ht 8 .via.bolts 19 and surrounds a shaft 26. The seal
a ?ea?‘i“ '6t_r}g1- %seé

i ncl uded SeRROT WER BIEH S he seal sl eeve and punp shaft or

sl eeve, as indi s : [ 3401 SN i ween t he
sl eeve end bQﬂé%gﬁgﬂﬁ??ﬁﬁ%?@“?gggh&Kg§@§?9%9@3?§%€%832L§®g§k3§%€§§%ided

bet ween t he, 45, andsh@9eorand the stationary face. The gland 7 has springs and
an o-ring gasket and - has a stationary fac ich.is bolted tpo punp
housing to thdeﬁ@r§§§ﬂtﬁﬁ“ﬁ?&@@?W?H@6§P85@5%gw§ﬁdggﬁP§Pﬁ§“? 0-ring
gasket s r faace and transmits drive to the rotary face with a
drive pfﬁ£q§ﬂg’?%§§§¥ rotary face 9 is driven by the seal sleeve which is
rotating with the punp shaft which provides primary sealing action by
runni ng against the stationary face wwth a thin | ayer of WO 991 45488

PCTI LJS99/ 04547 -14 - . ,~ 2 bCT 20Q@ | ubrication between the faces. The

i nboard stationary face 11 is held stationary within the seal gland using
antirotation lugs and provides a primary sealing action by the rotary face
runni ng against it. The set screws 13 are contained within the drive collar
and transmt drive to the seal sleeve by engaging the punp shaft or sl eeve
through holes in the sleeve. A flat gasket 14 ' 5 provides a gasket seal

bet ween the gl and and punp housing face. A snap-ring 15 engages a groove in
the sleeve to hold the drive collar with the set screws in place. Springs
16 are contained within the seal gland and provide nechani cal force to keep
the inboard stationary face | oaded against the rotary face. Fig. 1 B
illustrates a double cartridge seal. The double cartridge includes the sane
parts o as the single cartridge and an o-ring 5 which provides a static
o-ring gasket between a drive collar and the inside dianmeter of the
outboard rotary face. A static o-ring gasket 6 is |ocated between the drive
collar and the outside dianeter of the sleeve. The outboard rotary :aces 10
are driven by a pinin the drive collar which rotates with the punp shaft
providing primary sealing action by running agai nst the outboard stationary
face with a thin layer of lubrication between the 15 faces. An outboard
stationary face 12 is held stationary within the outboard side of the gland
using antirotation pins providing primary sealing action by having the

out board rotary face running against it.



Such cartridge seals are constructed fromvarious conponents into a
unitized design. Sone conponents typically are manufactured from either
"bar stock” or "tubing," or from 2o castings. Casted parts generally cost

| ess than parts manufactured from bar stock. Castings may be designed such
that a smaY®9MiIkder of castings may be conpatible for a JIGr&FI%eE47of

equi pnent through an anal ysis of equi-péent profiles. Flgn bt rates a
bl ock di agram of a system 20 in one enbodi nent. The system, includes an

i nput nodul e Th#sevdad @theeasplatte and duvantagys ofdlegﬁésemtm\&nnmsﬁremrforﬂf inafe a
custoner to a 25 database, select a process fluid, enter environnmental data
and self@&qwmgéﬁiﬂﬂqﬁiﬁ@éﬂfﬁ&?ﬁs t hrough the system A new custoner 43 may be
added to the custoner database 30. The customer identifier .; :' is used to
returri information about the customer as indicated at 44. Fromthe input
nodul e, a user may i nvEIER DESCRIPTEONIORTHE DRAWINGS el ect s a seal
recommends materials, allows the user to_ sel ect either, equi

modi f i cat i ondllustrabvegmbodimentcutl kerfesaribed Péévéﬁﬁﬁﬁﬂ?P%WH‘}bﬁgef?‘@af%ﬁhés 30 and

produc s el ected seal is output as indicated at 40. A
new u%}éz)cog‘}?ﬁ R‘f ?%h,"?as E‘I“Zh@h al so may be activated through the input
m)dul e 21. Thig 1Adsluperspdctiovwied ofiaeexdnplesihgle carnfdge sat;i on from which a new

punmp record and np di mensi qnal _profi l reated. A WO 99/ 45488
151k 5 defe e iden

PCT/ US99/ 045418 1B 1ga Pe@%“tﬁ(ﬁe‘?%i‘“% §@PridgsafYzer 26 conpares
di mensi ons Ofﬂlgﬁlbéfs DM aﬁled?%rsgaltsglegt%ﬂls e RO ARSt0 dhe RDE@MmeRt V! €S
dat abase 33 e resu on1t e conpatlg ity analyzer 35 are added to

the punp dat &ga3s 23d ,3Babgm1@prmpmhniehﬁlq)w}rm divseatgigorradrdmgad phe, frame/ group,
punp siz bor e t r,conpatibilit sults_for other punps. The
i nput gﬂﬁhg‘e?‘laﬁf SéPFT dtqﬂ;(éheu%cé eﬁ“%?"séﬁ’t %‘”3“ YhFi x#’st ing punp

sel ector 25. Information about a punp profile, as indicated at 36, nay be
used' to search a punp database 31 to return prof |les 38 of selected punps.
The customer database 30 includes a custoner identification nunber,
custoner nane, custoner contact information, and may include an
identification of the distributor, a logo for the distributor, and an
identification of any discount anmount for that particular customer. Various
10 other kinds of data also may be kept for each customer. This information
is used by the proposal generator 23 to tailor a proposal 27 to a
particul ar custoner. In one enbodi nent, custoner discounts are hidden from
an end user if the user is not the manufacturer. The punp dat abase 31

i ncl udes data which describes a | arge nunber of punps. The dat abase al so
may specify other kinds of equipnent, depending on the kind of mechani cal
part t 5 the systemis being used to select. The punp database 31 may

i nclude, for each punp, data describing the seal sizes for the punp) the
frame or group by which the group is categorized, the punp size, the bore
type, a conplete dinensional profile, and conpatibility results for sea
nodel s. The seal styles database 33 includes a dinensional profile of each
seal , graphical zo drawings, materials available for each seal, and other
features and additional products available, along with CNC prograns and
tenplates 47. In particular, the seal styles database 33 defines netal
materials, face materials, and elastoners for each seal style. It also may
contain a conplete listing of conpatible optional features and additional
products for each seal. A dinensional profile for each seal as well as a
conpl ete set of drawi ngs or graphics for each seal 25 nodel, tenplate CNC
progranms for the manufacturing process also may be stored in this database
33. Cenerally, the seal styles database 33 is defined and naintai ned by a
seal s manufacturer. A process fluid database 32 provides characteristics
and recomendati ons of the selected process fluid provided by the input
nodul e 21, as shown in 37. In particular, the 30 process fluids database 32
i ncl udes, for each fluid which nay be punped by the equipnent, a materi al
conpatibility rating for the punp materials, a recommended seal type,
reconmmended WO 99/ 45488 PCTNS99/ 04547



-16 - . 0 2 OCT 20Q2 materials, and a recommended Anmerican Petrol eum
Institute (API) plan for the seal. Generally, the process fluids database
32 is defined and mai ntained by the seal manufacturer. The profile of the
select ed punpy0o38/4548Be characteristics and recommendati ons SCTHSHHMET | uid
37 and the dinmensions and graphics of aldelected seal 39 fr@m gcsemb2 styles
dat abase are 5 provided to a seal specifies 22, discussed above. The seal
speci fies 22 usEi. #lea chesintaion ofiasadnelispilyi vdschgnanpte e asamenetadricastem&7 from
the process fluid d taPa e.32, .the, punp profile selected 28 and the seal

di mensi on‘a‘}f"‘m"é‘f’f‘?“é‘?%"@ %Ef?ce?*blaf"émamg\; ofile of a selected seal 40. The
profile of a seppChed; RpRbentflion BF MRAShURDIFWhi RAHLE & uk (Pert@RforttaipRd @
pu profile and results of conpatibility analyzer 41 are input to the
desl gn cenbat aagw cltemetesi gn center uses punp and 1o seal profiles to draw
and cal cul ate dinepsions for .nodified and custom seal conmponents, and -
out put $ resul tsk%e?%ﬁegﬁfeg&atlﬁl Otﬁ?creﬁﬂ ‘%ﬁéﬁ“ﬁ?"g’g‘m{wﬁs ﬁﬂﬁfg?oe FF4P8% 47 from
the seal stjb&ofdadéqubastsealanti@ny bfiRnsigtaclser MaidibnApbdudierdga&wd; of the
design center 42 are input to a nmanufacturing center_ 29 and proposal
generator 23. Thigs/ Wetfigvirber shovgngwatesletaiiof @ Siepdp Figs 3 A+ fifparpling 0§ e gwme ent er
to createhﬁﬁ§&gﬁh%? aubgsi.uring prints and progranms for each of the

nodi fied or custo g%ﬁponenfs, as out put at 46, for manufacturing the
conponents. | n Pigr 8 iscukpresentatien obnsefezo displap gf the sdabsclegi erssyisteen whinteprovides
defined by.the desigpn gcenter. 42 and inserts theminio. tenplate rograns
27 1ot ¢ hutOEghng; et Tk isaa P BRI erle B AU Be HeE e r b ane
are downl epledsted p@fipd;y i nto CNC machinery for manufacturing of a
conponent. 20 The results of the design center 42 also are_provided to a
proposal gener ak'8r® B3 flopehary shosrugmors e of 8 stepan Bigs A1 defin/aga BYPWER and
di scount (BRI iPihe Sais@RPinf S2bagl ect ed customer. The proposal generator
produces drawi ngs, price, nodification notes, warnings, bills of materials,
order forms, di %vsn 168 repsesentation efgricreen aisplanef the seatsslegticarmaterivhagh on
surveys, SGl 1 | y be

pr oducéd. &iﬁg%a esklbtg?iggxgsag%%r%g %}ﬁl@@s %‘lé%?eg'ﬁ:dé@gé rﬁg’%@t@%‘ ? n ‘proposal S
1 to proddeasbasey order 52 which is provided to the manufacturing center 29.
The system al so_may, i ncl ude an i ndependent | ccessi bl e ﬁro tion, an
advertising noduBel 48 aéﬁ"ﬂﬂesﬁ@é?m‘s‘glaégre%‘é @PIE%WE]H}EIS V(oIS (eI ‘ﬁﬂ%‘@m@t ch
provi de agdifitiome compli@iR bhddef QbrediREuIRy @ sal e person or factory,
distributor, etc. 30 In order to create the punp profile and seal styles
dat abases, i nf ofigat? ion répresantgticnafasarepudippiayawhick shaws agipenswonplmfile pig o t he
dat abage. 1:pla leyzer then may be ;. executed to determ ne

t he cg%pa¥%G§P¥¥$Bg%lgg%ﬁg%ﬁﬁgga%%h each seal. The results of these WO
991 45488 PCTNSOEE0UH6H 4 flowthart illufrafindinImap detail diepatrativnsiptyforardlby ses may be
stored in the,&gqﬂﬂg[oflle dat abase. In this manner, known nodifications
for conmmotPTRREYPLHAYEHron punps may be stored in the database and need
not be recormutﬁg.-l aBeDEBRAEIN aQERSSdisY wheH bbb alal u3EiSto 18R bidofhurt hi S
system may be stored in'the database for future use. In operation, a user
act i vat esapplmchaspasclentidgiheca,1 t o enter new custoner data or to select an
exi sting custoner, t.0 enter environnmental data and.to sel ect .the relevant
pr oceszg f1uid. Eﬁ 15td§§fepf‘f?8‘?fawf6rs‘6r§%‘b splay ‘f’ﬁ&h dsplpysgpcRpipndatiops made By, | o o
a seal iftbpidhesbduetharefak of Sonkid@XiBn ard whible pldipts UdE6 kelé@ makdigls@esi r ed
seal is not known, .and if the punp is defined within the database 31, then
the user fPA§IYEEPMvate the existing punp sel ector 25. Punp sel ector 25 may
search for a p i . i i : , part
mumber. o ot hel; s b A EALARARRARE RIlof RERS aRfmed LRTR SLIAREEE Phe
new punp def i niRigol¥ isedlovehdvideseribinpethasdlectian poicesyparformbdfon &g. péiivon d24;

nition nodule 24 is .used to add new punp .t o, the databa the ..
Conpatini 11ty aiei (SR ropeespuRia ShieproBHT R st abess PRIRP L e AL SUPUBR ¢ he
definiti ofstefn;the new punp with respect to the various seals in the seal
dat abase and updates the punp database 31 to 15 include this data relating
to the new punp. After a punp has been defined or selected, the seal
specifies 22 may be activated by the user. The seal specifies 22 then
accesses the punp database 31, which includes the definition and
conpatibility analysis for any existing and new punps defined by the user.
The seal specif er 22 also allows the user to the select seal style, or to
review a |list of all seals. The seal database also may include a
cross-reference to indicate that the 20 seal is a replacenent for another
manuf acturer's seal. Wien no standard seal nodel fits the selected punp,
the user has two options. First, the seal specifies 22 provides a special
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After the seal specifies 22 has conpleted a profile of the sel ected seal,
the design center 28 designs, draws and cal cul ates di nensions for each
conponent of the seal, which are then 30 provided to proposal generator 23.
The proposalypansisat or 23 generates output formns, includi periygfoRasmti on
such as draw ngs, dinensions, price qugsations, nodification notes for the
seal or the equiprent, WD 991 45488 PCT/ US99/ 04547 - | 802,000 20aCT 24t
warni ngs, bi |l 85019 (B RfcAirBdestrithd TR SdIQBoN Bobdss f@fnRBd fR PR, 18Rdp@n or der
form The di ITEI’lng:)O?’Ia| verci fi ceégt iloné@orm ig groovsi ged to th?@user {lo ensure
t hat thel2%é33;has properly neasured di nensions of the equi pnment. The
results fromthe Si center al.so,ar sed in the manufacturin ter.
The 5 manuf actE}gi' g@’s gﬂ’twéﬁarigetsfriﬂ’é%%’ef%@?ﬁ?@cwréﬁﬁcﬁléﬁgl%ﬁbc!‘?g‘?afg?part
of the seal styiges| HatrghaRftatidl ¢l alsBRBY dibaydRRIBH FrafpisAAlstids séTBe RibRiri -
operations w thout dinensions. The dinensions are inserted fromthe .

i nf or rfat floid if 2 denblapartsided sgpl heebeearseleded;er nodi fication, the tenplates CNC
programs wth €441 i . Of . i.nto machi nety
to produce thei? 'e%vﬂssggFﬁéﬁggtﬁq‘g“eoﬁa}?'iegrﬁ@Lpr#%{i‘gﬁ‘lg}gwg?ﬂcﬁgthé{;é eex%}ﬁﬁy be

i mpl emensandadd seabigporhpatibie wigh theselatedgpuapnroingts asiya te salecs eicher amodifiedr i bed i n
more detail bel oy, |t shoul d be understood that each of the nodul es and
dat abase?ahﬁv‘ﬁ% Ifeatiop 49 2PWBRIpUL er programs, which may be executed on
separate COMPUERI 53 RAGe¥seRBIGH FHaQcRB dibhIBSin Whithi Ry R RBts OBtYorAE

i nterconnected via progranmm ng procedures, or nmay bé prograns which share
dat a fo | fegtuees and eddifienagproductnvlicibare amilgblp forabasedlonput er s i nt er connect ed by
a conputer network, . tpal  shari f.l i anong the nodul es may
be perforned in a%@ls}faqﬁ’r@ﬁéry r%“%’ér Ilﬁocwdﬁgersfgn{a%@&rs@éj %Eﬁ may be inplenented as
a conbi nati on Pifg. 3Pfstavwerresemdibndetan exdiddle graphibgrofileef akdab thodeldtodqbinaliced by a
user on one or npre machines to provide all functions relating to

mechani c$82! $¥sf el ection. In this arrangenent, data for the various

dat abases nmay 2@ $dRAGEHQ¥EHAidH dTBn @kl WHRHeBChdatabywpibdigReEd@dbcal |y
provide updates to the users of the software and data. Such updates nmay be
pr ovi Yedcaleilstg dimppsinpanesdest el ectronic transm ssion or through delivery of
a storage nedi Y gg [ [ I Bei s ed, gnt, a
manuf act ur er rrg g\nﬂsahgteo oﬁ%@t()fg%gﬁl esf1 gtq%ea%%%aégesflrrg e ‘E)% t%{enlér users

i n or der céropatibdivnanaiyzer dnd degpgtateatet;hei r dat abases of punps, process, fluids

ond Seal 5" 20 LD APeLSt PR Rl S 058 ARS5H bl PARHL 000, °

center 28mni@y be nmmintained by a manufacturer. In another enbodi nent, the
sea! specifier_and conpatibility analyzer_ may be accessihle to a user. ' In
thi s ¥nbodi mentis- i adesssgratenifasesl sleaysdimensional OrUs sgred énthereab gtylss

mai nt ai nggl. by the manufacturer. In another enbodiment, a user nay have
access to fhe user interface of the seal ~ 30 specifier, for exanple,

t hrough a publ Figs 3@Apaa fanst poetionnf kn sxeaipleqmopdsal abtematicadly gemgratedbiothgh anot her
renote agcess. Lum | n another enbodi.nent.. the seal ,specif.jer 2 t he
Conpat | DI M A D) A PRty TFblne eitad TR BBshobthatRe e s
user. The naNUFigCIOR isAGedofd beitior 8 dnexamMOpRBPohbAisndticdll) shBlad by the 19 - 0 2
DCT 2UGC such an jnstance may be maintalined by the manufacturer. Various

ot her2SenBtsrhéstuding rsisingiefopprsiop ihich apgoyats fog Aty applicadls susiparer diseountss nor e
detail a procesg; i i : : tem of ,
Fige. The proceBe gt dacnfin ol CRmpleMarllcREL E SRR By E ik BB ™™ ©' 4
Fi gs. 5 by timdedgri ¢entest rat e graphi cal user interfaces for this function. '

Al so using a display such as.shoqwn in Fig. environmental data and
process fl uids ‘ﬁaiz %é TORESERTRtPD agpgﬁxpgell\_%argﬁéc‘g*rerﬁ h{’ﬁﬂal f'}i‘?ﬁ g” tﬁ‘F%’?rﬁ'ﬂti on,
the user by ded@P&ReR TRAWHRN BoRRENtO hre PRIcBAEA BPMMABRLIEME shilicgt €p 62. In this
enbodi ment, there are three selection nethods. The first selection nethod

i nvol3es si npl Figs¥ ison example tiH ofimatedals including ndpliggon effmateriglsofdessssiacisdd i n
nore det gj el pw i n nnection with 1 o Fig. 6. A punp nay be searched*
from an %)%Jl@sqtaian&éa‘ﬁlggé’ﬁ%géealin step 64, which is described in nore detail

bel ow i n connection with at |least Figs. 7 and 8. A new punp nmay al so be
defined in step 65, as is described below in connection with at |east Figs.
9 and 10. When a seal is selected in step 63, a quote proposal is generated
in step 80, which is described in nore detail below in connection with
Figs. 30 through 36. An order entry 15 departnent activates a manufacturing
center to produce an order in step 81. A manufacturing center then may
create special manufacturing and scheduling prints for the manufacturing
processes, may select material to be used, may order nmaterials if

necessary, and may create prograns for conputer numerically controlled
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This step is described in nore detail below in connection with Fig. 17.
Either of the last two nethods concludes with a recommendation of materials
and construct,i APl pl ans based on the process plan. se

et hods of s%‘{de)@{“?ﬁg a seal conclude w ég step 75 of sel ect'%lklrrlgi%éot“%?i al s of
5 construction and checking other procéss and fluid ratings, i0ET 2082
described in note tail bel.owin connection with Fiqg. . After. step 75,
"EFs Chen det eFff HEd Pt AR SO 1 Feb el peld 2y ST R
step 76. kfstetlallowingQdisérit6 aidePthe Sdal ditRY fiof themadraturts step 77, which is
described in nore detail below in connection with Fig. 22. Optional
features and ad§ig 3visan cxamerle dimengipn verdicatiandpme used to candipm thegseqigelegipd 815 i-s
deseri bed bg| & e 6 eBhbiml @ gcﬁm ' ' ' e step 79, a
desi gn ceﬁ?ereqﬁéesglbg%{’ ﬁgmsgﬁ%%ﬂd ta éu'?%{tg%mgﬁn%ﬁgrég%gﬂ%g’?m{'%g’sel ect ed
itens. 5This st epigi 36 Bes exdnydel plamt standedidattoni shrvbeivbich icompites otk iiformvitioh Fi g.
24. ~After processing by the design center, quote proposals nmay be generated
in step Sggéﬁﬂecééﬁfé’gﬁf‘é&aﬂ ing center may generate manufacturing _

i nf or Mt i on i Bgepy B foMhALEREINIALRRAYE of 4 Safdsdurdly cbitgr, Steps in Figs.
3A and 3B will now be described in nore detail in connection wwth Figs. 4
through 37. Fig. 4 is a representation of a screen display 90 which pronpts
the user to enter custoner dat ‘Eﬁ‘ﬁ g’;ﬁ‘i tion. The screen display
90 is segnented into different a%?@%sl' orﬁ%ldl: erdgﬁt data and options

sel ect Wbl e by t Tk present infantion wilhid moreicomplestyomderstad thraughahfb]lowing user may

sel ect a er 1D and cust r.J.D_if. the custonger, database 30 (Fig. 2)

i ncl udes g‘ﬁ?!?d(%%cé? l?ﬁ %ﬁl?gt%’u%bee rﬁiis’PS?@Pr.’c Py wﬂﬁé"%@@%ﬁéﬁ“ﬂ% @&:en gr ant ed
a di scoungimehkienshésdigire dkSpdsay i ihdhes. M®idver, @e prdientGhvea@ehajbd itipleridned
custoner data area 91. At any tine, the user may select any help icon 101,
for whi ch“%”l‘ﬁ’ea@y@tt%ﬂgfﬁﬁg?mﬁr ovide textural information to guide the user
through the s ea’i‘hesiﬁll)eﬁ&ﬂ L&t bﬁ’Fde?S’ﬁﬁhumEh‘?nté&’s%%Hﬂg@L&Qo HRYhdRfR4Bsedl delcBlidH, N9
programto educate the systemuser on howto e the screens of the program
or to I5r oqictidionsdshigivendineesisg.shambeturiig, sReiceand supporoprocessdsiigjoves;onmiefbyt he

custoner database 30 does not ingclu a descriptio f the custoner, the
Geor oy OV EEE T aliorieE vl b SR Rrge Ryprons B GO RERL st om
di spl ays Rqtiieing alas} BRIy tAaied pespld o simifRant iASrasidVong skiegengmeerffactoiger t hen
fills inthe billing "' and mailing information of the custoner in area 110
and the "SRPprteestthe fystmes e gptbsrintgmpest, manipulate and ppalyzedalsy sets the cust omer

di scount in areq; i\ Stel 1 B i t oner
dat abase 30 (F?g?lg% t&“ﬁ%@??%%ggﬁﬂt% Fi g&i‘?; fgg@%ﬂg% ae%%%%ggfg ig. 3,
t he us¥r aehizings lege nwrobarefipmkesd Atids amtkheit cdngzsatioon eqppmessese.f pumm f or
whi ch the,repl.acene or..new seal .w |l be ed, by.filling ouwt. WO

00) 45488 SEFREGS) Borbies Sathipbies Caaithe axd ApalfiRians b speralitbeBient al dat a
entry ar eg@ofdtent REiehtdicded RElHRS thas MY Be MtaihEErapidRC G9e sfdtahh blso hlppbhe
defined process fluid is not found within the process fluids database 32,
the user %eady epavesgipn phappliedtions ogertndee seadund" i con 94. The systemthen
di spl ays gui del . j - f -t t the
it asturer t o Har) MESRE SR Aor Hingle BERRE feuk. e BN 740BOMAE |
manuf ast ugqgaipnnay 1wp bblds ¥ dnd eupsundes shafil26] ThelsdabineladesIAtatic oekiry gasickt

Envi ronnmental data, entered by the user into ,area 93, includes factors such
as, but nRtVesnhe seal slesve alnumn shaft pesiesue. 2 indisated gb i Ajstatig PR EFsket A 5or

Pr essur e, prié{iacPBdnlden thONERBEAPEdrOhd Sioaty fasPeR atibQinpP LRSI 1§ ﬁro‘iﬁlﬁﬁi on
pressure, discharge pressure, and percent of solids. thin the
between the gland bore and the stationary face. The gland 7 has springs and an o-ring gasket and

. has a stationary face which is bolted to pump housing to hold the seal in place. The sleeve 8
30 contains two o-ring gaskets and a rotary face and transmits drive to the rotary face with a drive
pin. The inboard rotary face 9 is driven by the seal sleeve which is rotating with the pump shaft

which provides primary sealing action by running against the stationary face with a thin layer of



percent of solids, a percentage of dissolved solids may be defined as well
as a percent of fibrous-1 o undissolved solids and percentage of

non-fi brous undi ssolved solids. After the environnental data and process
fluid dat a WAI¥4SMSen entered, the user may choose from anong rHrEe

sel ection nethods, as indicated in step462 of Fig. 3. In tle OCT sM2ret hod,
the user activates the Path 1 icon 96 within the seal information area 95,
and i s shbveetionbeygerthe faceh Bhrerinkogrd statipnarg facg| il dseldstatipaaryyethin esedl ect t he
seal dir . ~ N | ect abl e
byt he uCap iR BiteHitR 166 B0 plies brin Sy SERRRTAG G AR BECRIARE =

dat abaseadatrisein. B et s&evg; 133re copedimed| vaithid the diiee aybtat and teahemid éswrto bl&(iea]n nor e
detail in connectlpn with the fl Wchart A t hj el ection |
option i ¥e4vs by ErgagingheRumpmAL of §feevﬁ thygug qusg*?thsﬂeet%e* ﬁetgafirés%f whj ch
are dgscpi,bgs p@isws&mba%a@ﬁt bR m&mmutlhgﬂcehﬁrstapoﬁnﬁsgm #e8Qd screen
display of Fig. 10. This path s accessed by Sel ecting icon 9% on 20 Fig. .
4. The fgnogve inghelsbatye andtOild/titteédvqmllngwubﬁn sg(scnewsmgacw Spuings| 16y be

described in connecti on Seri s of

it op. dovrorianifi B el plap SRR o) shicO1o ep HHARAR BBl BRePL
Kits, fapegedagaidthies ropay facé.n area 120. In th| s enbodi nent, the first digit
represents the netall ur t he second digit gresehts the el ast onmer

(o-ring); the FigxB f‘@ﬁfraguuagfoeéle 2@#@5:8@%%6 ctOH lesaamdesderdides,thg5ape Partfe next
four di | i nboar d
face; f g%sttﬁ(hglﬁ@ | gl tads@ﬁ{‘%ﬁ %@dgggéfg lgg)gilrngsé%g{aar?f‘g&%%ghgﬁt board
face mat eIrlIiaadmd tﬂ'd“lmxds énamnesr bfftbmtpbmqbtctwy fame aAeaatiQE‘_ririgcga%l estloaapti onal

features 122 s S.Kits L,rs are quoted.

aroa 1o psn s saBR e SRt GoRe PR Y shERiied Bt By

sel ect. a_rh&n%g@tpﬁl lﬂrt&p&mlconm viHigh rbtaeem“smltm;mq; dh&ft pf@wxﬁqﬂmta@y tdaRngiser, as

30 described below in connection with Fig. 30. This prepares a quote

pr oposal 2%tigp by Aipning apainst e gpthopdsstaionany ﬁace e adblﬁﬁ%tef %f lptrtcgtluhlzﬂt\ys@rlé

bet welgn fab& l%'mﬁtt%@ﬁi sttd?l%?aﬁ?szc@t]?% h%ﬁf"étatloﬁarg%thm t\‘m‘@o@t@&ﬁ@é’l@goﬁgélwgl 04547
~2 per However is option allows experts to use

t he systmmgﬁmmtlﬁn@m pedviiding parnary scaiineb@tmmrbyélawng the oythotrd rotaty fagst r ai ned

i ndi vi du Ismto asetect a seal using a part nunber The second sel ection

met hod, PoateE Via icon 100 in Fia. 4, will now be described in

conn]ecti on W ]ES"CEbgﬁ‘dgF sﬁl‘d?hrSfjonkﬁtlldécE%orﬁaﬂtoub bﬁnptﬁleﬁts sd eoihidzed daugi}n

manu acturer romthe |ist 5 displayed i u ti area 98 of Fig. 4.

Then, i fSYRHecHRACBERLS yRicAHY 3rp mapifagiuged ﬁl?ﬁ'(ﬁ\fﬁerm%ﬁr %ﬁ%egqae%%f&’egtre%omn step 131

Wi t i beisengtsyeesté’d ,%-&s%Qnerﬁgrcom@égrma%,pa&mamatcentm@m TaYstRR. dRkREYRay

standard bore, |arge bore/taper bore with | arge box face, or |arge

bore/t ap@rddé'@n@i swech thata mmlmlbboafqaamsnﬁyhebq;nmbhdw giyenset dfgauirmdnti n t he.

section raphic rlblngthe categories to aid the user in
sel ecti n%’Pctu%f’g%%nrafyes 095%‘P%m?m8r°$ﬁ 0 In response to the input bore type and -

punp nanuf act Wigr illhiigites ¥ SlRRdfgirl eaSsyiemi20tin Gie qmbBRinBACeTlR shQemt he

sel ect ed rranuf acturer and sel ected bore type in step 132, fromthe punp

dat abaseipglpdesprannys module b ehich gsnahlesghewsario seleg mopsipmer qr@tid a F%tosrteétp 433,

Af terysa r.chi ng
for the BBl TRAE! o BRSARGM, Bitraht Rt Pl 405 AN B Anali S SERIECT' 0)
seal si zser}temr atrm:vocusgﬁnwps may boydded eptht dussinzee database 8@ pTHeIbstombeidapifieon of 4e
sear chi n seria urrber al s be provided. |f_an jdentification tag ¢
ot S utRP B B ghae SHRRT e R Aae h D PR 8¢ | eac
one of tixer hby BeIEaaEaN mra@svhmcgufe&sse@lplr@comas fahtéBalt, ABHKS th @aki on of
the punp. In step 135, tp stem di splays a list of mat chi ng seal sizes,
frame ortogelesisithes leqtpgmpntsmdéyauuepe sehl mgdifisgtions Ard rseqmmends paricys fegdiresct ed.
The aelaliiEthusg 6L Sioh e BALGE AN i€ BuBLE HoRale1 G AL R BLnBBeRRAGC S 20
di spl ay&naddl&24alfﬂmwmﬂaztlmté&ﬂhmuighﬁlesﬁﬂ)mﬁ{oédepﬂlﬂm‘hﬂﬁdﬂble\ahowha wgeeto t he
search crlter a, angrlns | 38 the user seIetsa Emcﬁ)mth I|st of
punps di ST Bfemriatian QPPp‘V}EC*sgf‘eé\éh“‘%fe%‘dﬁﬁ BaTR deBHOta PR A e ig. 8, in
whi ch the manufacturer 140 and the , nunber of matching punps found 141 are
| i sted, and a description for each of the matching 25 punps is provided in
area 142. For each matching punp profile, a selection icon 143 allows the
user to select the punp profile which matches the punp under consideration.
The user may f. search again foc a punp profile by activating the search
again icon 144. A physical dinensional verification formmy be provided to
the user to allow the user to determine if the punp or equi pnent has been
nodified fromits origi naI st andard d| rren5| ons. If the equ| prrent has been

N B - M S o . o -, o



- 23 - ~ 2 DCT 2QQ2 Anot her nethod for seal selection, activated through
icon 97 in Fig. 4, will now be described in connection with Figs. 9 and 10.
I n one enbodj screen such as shown in Fig. 10 is us £l ve
data defi nedk\{)égisg[4 4e8guser. In step 150 (Fijg. 9), the system%gi}slfg%&ga new
punp identifier (area 170 of Fig. 10) whicth allows the syste f)r de a

uni que definition of 5 t u under .consideration. In step 151, . the user
ont ers, 1 reomRaiiy A arirap cBHPRe: et R8T It aeR s P reeoBl R s b ot et
into area sdaibtyldsiuatabRESB. The AkER flof? thelcb® itfb!’lﬂ?_aﬂlyzgxrwe ﬁdHe@t@!h@?uéE?h t he
punp sizes available into area 174, and tﬁe solid shaft/sl eeve outer

di anet er idatabasg B aalpswitirthe pypdipsnsivsaimieie Tamelrepapitian tizesebare type ghdand

type or al . pegl Vi i 6, .{step
125y onty LR EPELAT feshh SELGEp DT Abuhdlift AURE B BHERsd (Qau
The cuss ormmexistyg pinspiseldcior 28] Brfornmatigh abwalt 4 ywep pipfile] Svihdicatéder 36) radbe used”
geometry of the existing seal or the equjp t the seal fits on. The user

t hen nay é%Feé@aa‘f’r‘?‘pg‘%aéa_rg?ﬂset%}ﬁgfetﬁ?é’ﬁﬁfﬁ?ujé!‘gg{g}%c‘?&r@,mp&ut are not linited, to
standard, round 1y thstthdrl dataBe88 indlideD 8 ciddrher [ RAHARAM AmiRe) dustBREL SRS,

glands with flats and drill holes, special elliptical designs, round gl ands
wi th sl ot sugemersontaghinformatinse atdanaypinielude scikendidisatipnof the giptribugramipgo farttihe

Syst em ai ST FR e hedion Ao AR Bl Rl

type and atheekindpofstata asotraayalye kbpbfer eaghicnstemea Thid8pfomsmtioh Gused by fiegropdgkl The

user defines the, equi.pnent t step.154 in area 179, ,defjnes the punp
bore v ne bty ZEQTHRIE Ropa ¥ 33 b 4eRic chaiuer LEGhs Spgigen), Btormg S PITP
or seal sligemeis 4réhidged H6h ah Bnd@iiRAIf Ieluserlib BotIShaifztturdreconmends t he

standard default sleeve type or allows the user to select a special sleeve

type in area 187hepumpdatalisrg 3 bhinclpdesdata whighydgscribes 3 large rumbesefympsd Thef aul t
sl eeve do j ; G i - ype,
For - exanpr e b gisb may SR G UBleO kR SRAEREhCGATHE Ko PSRN Gek)

equi prment theBystemsebeitdesed naselese | Betpuaipydasibase B¢ ntay preludExfanggick psinpadata t ypes

i nclude, hut .are not limted to: standard sl eeye, . straight .sleeve wth

non- 51t anddFimPEE e 8 b dhesmimed PR aBie0s Bi0%5 BY wah U P iEEonii e
speci al shemyeizeaht Bis typtecdasddte HinRAsiORY pfbld, Be! Sppeiidlitygtsans fdreadi ur es i f
requested (step 158) in area 183. Exanple gland features include, but are
not |inmt&Wdels, 1D Pilot Gand, OD Pilot @ and, and O-Ri ng G oove d and.
The user then degfj ' LOBNSLA imb 16 ¢ P krdRicar eas |
84-200. The nmj gpé Eh(%{rsrsetglg% ggrtl?s&%ncl ud‘eH%oaglrgol?gm?l a} eg é%glﬁ gg( pglecpth in
area 186, dfawisds, mbtetials atdilable ifor cactesal3ndl@her featurtreand additimiat productaavedablg7,
bolt spaci in | 88, bolting size in area 189, stud projegcti from
box f ace. AliE Pl B progeins a0t iemias £ 4p 8905, Brora St ETIoREet 1 ar ea
192, vert ifedll nfdtetfaRNMae infteAAIS And IMstoRYis F6d Aéh @hiande, GUAISS mdy 8dHRiiga | N area
194, maxinum gland outer WO 99145488 PCT/ US99/ 04547 - 24 - ~ p 2 OCT 2002
di anet er pmplesdistingof dopppiitle pptiapalfeatures gl addiopsl paPugts faseadkasselh A n ar ea
197, OD pi d S i | eeve
steps o SpplolBuctfe AR ack SsREH el it E0GAbe Gk Ut RSy bp R St serd

i nput eml ynollels tegipdanel NG frbprimas for gl reanuficturing btoe¢sn also mae bs ytoted in thisy
automaticaglly enter. "N A" if round bol {_pattern has, been, sel ected. The

| ocati ons ﬂﬁg¥ﬁé§e65“%Hs@Fé??zﬁWLes a?tébad? é})}s%é’?fd&ﬁd it tbyﬁéf"i‘clér n 177 and ,
cutaway dypwh@&ukf8, SO that a user may take the neasurenents without undue
training. A help icon 203 also may be used to present instructions about
how to obtain valprocessiflgd database 32 providaechdrasteristics ard reqmemendationsf theer , nodel
and Solid e .CD e i t el ' r . i pf.ormat i on
is opti ongﬁg%{ér}! rgéreggﬂ‘élaf,mvﬁ%g%agﬂeerm# lg%sordglfr:p i Sﬁ %ﬁ?ﬁér}ﬁ) #elgﬁ?‘tjb{r%s relating
t 0 t hesdsoproees fluizdatabase BL aichudek) dod daclefluit privvhimayi iepompahisy thExquipheit, a

physi cal neasu ement_g_, fromgq i prent prints, or froHl Safal prints. T(E]e user
al so is pPotREREePmRstipliteRIRg 1on BeoympIRAloals a respmmended ssal BYPeTPERmAFded at e
and if not, to explain the nodifications nmade in area 202. After the data
descri bed above has been entered by the user, the systemconfirns the data
has been entered correctly and adds a new entry to the database (step 160).
In order to ~ 5 reduce errors, input values (e.g., blanks, N A, nuneric

val ues) are based on prompts to the user or pre-specified choices. The
system al so may provide an alarmif erroneous inputs have been entered or

if required information is mssing. The systemconfirnms that each di nension
is entered according to certain criteria. In particular, the system
confirns that: the Solid Shaft/Sleeve OD is a nuneric value; the Box Bore,
Depth and First Qbstruction dinmensions are 20 nuneric values or a blank if

Y T 1 .



Al'l seals may be categorized by seal type, for exanple single cartridge
seal , double cartridge seal, double cartridge seal with punping ring,
single cartridge nodel 3500 seal, netal bellows for chem cal service, netal
bel | ows f orwhiogssdgsenper at ure servi ce, high pressure cart rRQIgsotestgns,
doubl e cartridge (gas barrier design),i6lry running single gepi

m xers, double 5 cartridge for mxer with liquid lubrication or gasS barrier

desi gn, mpletibls,HR6 Aadtoflen8QPABerian PRRAIARM IisHReR (A8D/pfan fHfthe 6ANEGER ATy,
Petrol eum I nstitute) desi gn seal s, etc. The system acconmopbdat es any

comrer ci &E PSPC&%?é}uldélS‘P@b§é P igdefiaed %‘ﬁd"%’ﬁﬁ“%@byék?ﬁﬁ’dé@“f%“ﬁ@e ommodat e new
seal types. T | e,
oubl ¢ v th PULSTREE0E eSB! A Je2 e CAIRRDIAAE A L DETen Bl T oRel e
cal cul at fhald BA apd the mmqnslonamlegraphtce ot:mel@tedgbaé 39 frowmlal sealztydlesdiotabise awi t h a

purrpl rin he f.0 or mu seal, si.ze.is |l ess than
306 8¢ PRkl dbetisdd AR ook LB B pecitiR R B g eERiE | ST (e
bet vveen chathdteristind add FdSmMEndAEbNET Troln hé prorbd fikid3Rbbase 3Qat|hé QWnﬁ pR%ike section
seal is recommended. If the actual gasket outer_dianeter g@ 12, area

r

274) mi neglected 28 g the spad dimmngional grofidg Fxto sate ajpsofyje @%ﬁf@le%eﬁéwl Bhe t he

st andar I n I r e

| ar ger g%rgggﬁoéée@e‘irt%cér%g@hﬁg’% 851{)1‘{ a%x&ﬁraﬁﬁ%%&etfa S\éﬁ%g aﬁcggﬁllg 'ﬂggroﬁ 26 %‘e r%gh%atl bl e
in step diﬁ:bmphﬂilﬁhmasalgm ASSnegnmxta)thodksignmumha% IThe dgstgn c2iiar ases prrgp ardl,

(step 162). del ec mende 163 the system assigns an
bt enfa Ehluafied R mndaleyla e o motifedshd it fig! SqPogtyRaTb200 | &
not avai hiaflterekiltsas tha@@tedAcdn. si ze, the system recomends an alternate of
the standard single type seal. 20 In step 164, the conpatibility analyzer

performs a conputiNg proggamsraar yesipdates difeam the seabstiles dntababrel Zofer the selemierect i on
W t h Fi l. e t em sets
the » Seareipip Aen F MARLERLbR: 2R IR mal bR ot oo KRRl “Se o
not es (agmaraﬂ;i.'z} Thin chaatifactering deeter essitebwtsdfont the desipmpantebiol crdaye cagtahysi s i n
t he punp database glareag 21622%_ These st s conpl ete step 66 of Fig. 3A
25 AP exBAPREEIE prigls and piogransi o farh ﬁf*bﬁ mpglirdorettm CPRPRRegts FSPUPHhY
profil e 4g)edrugi@sfacibthg the cBBporehd] tfshriic@laRaNd rﬂﬂ;uféchﬁm%@&{ter&isls&he?5o m ni mum
bore 251, maxi num bore 252, inszde |ength 253, outside |ength 254, nini mum
bol t ci rdimensiens dsfinedrby|tharisisiensenterdt2 asd iertsshan @itq pwplate eNe T PraEEBY)S 475/ 8
(257), d flat
261, sl géecérelﬁ%ﬁstg QelrSt délg g‘ﬁ%b ée%% 3%@“&9%%% dPAeaﬁg eg%géjmgar 9{5 g&g s tg264
0-ring posi ENCmathip@§F9r, npmsicturiog ola ¢ddfBhent30 position 3 (267) p05| tion 4

(268), positi 69 osition 270 al casting outer dianeter
b7 el ual o1 B Hrfige oy Bibiebri/ A o fiidiBr afRdpe BBy B0 Sbet i ng
273, actpiaposaiagki@htopd &ko ﬂcamtaedres’&%d diseunt iaforastion 4isabaltaiicseRéed bar

shroud outer dianeter 276, inboard WO 99/ 45488  PCTNS99/ 04547, - g - .

OG 2~1-SUSeMmshcEhediraRmstleFnepior ProRReB P MIngR PHffe Bodifisshopdites iRmingt Bl d

i nternal of‘?xbaiérfa&k%ﬂd&nfogﬁg dxrﬁéﬁ?ﬁ%b&ﬂc%&{ 3hs ﬁﬁ%ﬁaﬁmﬂ%&h@d}dﬁﬁ%n sBRdyd B¢ er nal
dept h obstruction Additional fields may be displayed or addéd for

ot her sé!ﬁlscnbyéédowmre vélmbrq@pwanm rropokhle St ovp&e plodided yAamedey porespiogf or ns a
seri aLigns Cri etail..bel W|n
connggt 3%%&?\% ﬁ:ref—ewes af§°tavx?1n %rﬁp osal% 5r°? ﬁcemor@%fvﬁglﬁ5| ﬁgVId%dﬁtpp I ed by the
user usmgaufdmlrmgbeftérme Fig. 10, to t he seal profl | e di mensi ons, shown in £

Fig. 12. ThesEr cal.cul ati ons are performed to determne if tandard or
speci al desi gn'hSA¥IFH 2R maxX ingludp ap ndenepdentyi AgsessiiePrpEiotipd andgydveriang

cal oul atrhafits A dPoQlseRs IdvitddRUTRIAARIDS A BLhdalRE lhmnﬁmndem gn

center to engineer and design special seals and ‘conponents.
nodi f i cdpr edye sale persomordacteny, disthibuteyy stcem r econmends two opt | ons
30 In order to create the pump profile and seal styles databases, information from standard
pumps and seals may be input into the database. The compatibility analyzer then may be

executed to determine the compatibility of each pump with each seal. The results of these



1. nodifications to the seal so that the seal fits; and 2. nodifications to
t he equi pnent so that the standard seal fits the equipnent. Fig. 11
illustrates gglomplsgy for the results of the conpatibility panaisyzessr
Section 231 and 232 reflects the informgtion entered by the @zpcusiypg the
irnterface of Fig. 10. Sections 210 15 229 display information generated by
the compatdhiohiiNiyANAk et fay bk SoRAH | Jil SrdpRleOTHRES AR Ynbif | ude the
gl and typec ﬁh t?)(§xy2l 2,5’ s?‘%gve toypel %}%lﬁltl)l@ p513, " ggeﬁ |tsﬂeaU|’§nn%ﬂ§" not es
i n box 214podificaptiopnfentonimorssesisahd canoherspunmpsimmey b2 kfreddn thetdambaselané secdfnot
various calculations .in boxgs 216- 229, v\t/gi ¢ch wll now.be described in,
connecti o e\Ri’CPH’PF—*Fea: A$ 8 general progessyany modiliaipnssergted by this susteaningy pe Haxed ith o
actual shafdds8ale BF BRELQM Fig. 10 area 20 175 to standard seal sizes from
Fig. 12, area 250. If a match is found, the systemcontinues to the "Seal
fits insSbox" calleopertionna usst aqhiv@esthe inpubmodiiazlt togntectew sustooter figandto i n st ep
301°it is ermned 1 f the . shaft/seal sj iswthin.the range of , ., .
ol er ance, SEEh Bl blsclpd? G GR aRRGimlef fod ol o s del AU PRa s g £
Wi t hi n t hiThe user gigen nyqeezed fgheeal spptifier 28itd kelat £ 5eaBifthe defirddreal$s kiewns Ifot
within the desired range of the standard seal size, it is. then determ ned,
25 in st eﬁh%?,n“ﬁd"ef ﬁegvsﬁa%lfedéFaié RS fhe PPIA gseéeéfled Wi thepaonzo. | ¢
the size i3g, bd the UsdrMay abtBRAEhe ENGing pBRY SelbA RSS! @uﬁgrseﬁ:&m_zﬁ' rﬂafb&&c ¥ot 20f
Fig. 11, a nodification note 501D is"set in box 21 of Fig. I1 and the
resul t $0 apemptimthedaiahasp based 2o dinrensiprgp T30S or gratip, pot Renber.corwger infaratation Ifiot es
whi ch ask_the user t.o verify dinension. . no t.ored i he punp..dat abase.
"& ot es USRS Aet R imeePaier B oY Butizhe s Hogh s el B Mt one 20
the user Wish theaketv puimp dfinftipuiinfudRiet24fiotsca tciddndidweugpan thetdatabast, taed onl y
seen on the gc r wl| qr;gdif equi pnent " "D' notes are, sl eeve notes

[

.path. .
whi ch expFaPPRURHHY 39BPH 28 2F PP Pt pradisis i e SRENEDRIDHERE™E or  a
st andar d %hﬁﬁw?thtr&futtto R Qari Sus Q1Y in YRER a1 MAtab S and' SiRate¥te! pulR Hafabase 31 WP
99/ 45A88 99/ 04547 - 27 - ,Q 2 fICf 2a02 equi pnent” path. "N' note are
nmodi f i tat inshle thiedats ealativg &4 theake puwpt Adersopinprias beenalgfinad] e selewiéd, theseal

nodi fi cation.strate sel ected,, Processing th tinues with st 305. |If
the si so FRCCHIE 2F oy e SSIAGE BY Raheh mi B e SEEOer 21 Poen RORRES (s BURR ARADAE | o
set to bl ankvidelinthgesthé @dfinalon abBeompdibilityodnalykig forbdy pxiktihge@t néw p@Rps 5 | f
the shaft size matches the entered seal size, or is within a desired range,

as " det efsfnsd byithe usel pdiesend spegiiier Zhefsadlows thegsede thegeleehseal s oniot h st ep
305. In s et kS d } i i i ( Fi ar ea
184) 15 piame ®hgof pl bl HERIR Bidbalc aldifin MUIRAL S0 BRARL O KLk ke 214
and 219 ofeaFisg.reflicement Sednother stapyfad@@6r’ aisedl. pr ocessi ng conti nues to step
309. a o If the hox bore démegsi n.i s no& bldank, Lt i S, then deterpi ned if
the difference _ gﬁtaP% XY gtséh?jse S5 BurRrt HISEHRASEPO 8P e P eBE e

pl us 0. 036kal sgecitieprd préQidesdPpedlWscdlAefgn Whith AR Quiphidnt Wit A3difRMbnk e

sl eeve outer dianmeter is fromFig. 12 area 262. If this result is positive,
pr ocessi n§ecanipmente Segpndhthe seapsmeeifier 32 mprroyide gistandasd pradyand specifigations of
nodi fi cat [.oR: ok I i N ar 215 of Fig. 11, and

pr ocessi ng%gﬁ?é(ﬁlﬁzgg%n%%tg?&eepéqglag].eﬁ%g%ﬂ.ﬁwg%gp 309, it is determned if the
box dept h di menFhoseal dpe¢ifierD, asirgathd Plotess Suidh datdbasd econhmersls imatanials and nmayep

312 the verifjcation note 504A is set in sections 214 and 215 of Fi 11,
and pr ocegg"l"ﬁgﬁ aﬁﬁh?‘i'[]%%‘?f\kfctrﬂat%rf w@i@mqapglﬁweramg‘%qu%ﬁai @ocﬁ%{n ‘Eﬁeiﬁﬂ‘ in
step 310 iHe shevifi@itRbdts@flai f the difference between the box depth and the
inside length plus .005 is positive. The box depth is fromFig. 10 area 185
and the inside Aéaythhssabspeeifien 32 hys camplateda pofi of e selgeted senl|the desighsenter ve,
20 process Ag: QN | 1 | el it Ve dN Step
3117 ho. masPP G bR lobeR uERadOnk fo fach DB o leScfl WAL M, 218,
in are¥® 2pdyidadtb proposakgpatmive23.esult is stored in area 216. Processing
continues with ep 313 |In st 313. it is.determned if the first .
obstruct on di muRCPgRoprepephEEpsraie ajrop oo MEIRE prABuhA | o st ep
314 the venidggadimensial fice Qhdatichs SRédifichtio@AdtesfoSthe dchl ntle SdlipdéntFi . 2
11, and processing continues with step 319. If the dinension i1s not blank,
in step 315 it is determned if the difference between first the first
obstruction and outside length is positive to .006. The outside length is
fromFig. 12 area 254. This difference if it is positive to -.006,
processing continues with step 319. If this difference is negative,
processing continues with step 316. In step 316, it is determned if this
difference is within the negative range of -.007 to -.125. 30 If it is, in
step 317 the nodification note 505C is set in section 215, gland type is
set to 12 in area 212, and the result of the calculation is stored in area
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WO 99/ 45488 PCTNS99/ 04547 2g . ~ 2 DT 2042 1f this difference is not
between the range, in step 318 the nodification note 505N is set in both
areas 214 and 215, and processing continues with step 319. In step 319, it
i s det erm nedoddssgshe nunber of bolts (Fig. 10, area 187) pcr/ufosmdss? | f it
is, in step 320 the verification note.pP6A is, set in areas @Z4canyrlsS of
Fig. 11, and processing ' 5 continues with step 325. If it is not blank, in
step 321w£rhinF§ WilRtoF hitdial, 4 dinfeh@omVerIRAt BN foRR)lah8 ad SrdbMBrR! Thdifendidnat he
nunber of bolts is two or four, processing continues wth step 325. If it
i's not tvesificationdom isiprovidedpio temsrito prsurecthat the userchas properdy meastied of bolts is
an even ven, in step 323 nodification note 506N is set in
areas 21 meng&lff%&‘eeémh%ﬁ@ocesm ng continues with step 325. If the nunber
of bolts is odre resaltsiresn tﬁédesigﬁdbﬁtenzﬂﬁolMudﬂ&trﬂhé&@ﬁlﬂlﬁurﬁfgtceht@r anea 215,

gland ~ o is set to 10 in area 212, the nunber of bolts is stored in
ar ea élwwﬁﬂnﬁ%e@g? rRigievasiemplaie NG prestems yhishare pagt of the seal stylesidatabase.

det er m nﬁ{iteﬁaplgfa fgogmscanaqdé fhidinPopErARnd Ffhout Sinh&bis. ”ﬂhte dt éﬁlgrlg ﬁl:d i s

bl ank, in step verification note is set I1n areas 214 an 15 of Fig.
| 1 and xpsemtcéﬁsmnge ndortratiereomitteldesign per@3 1 Aftef modifisatioh ghelteimplatestCNGT ank in

327
vai v ormrrhifuE e beS-¢RE =TS et Ml iR fa e, "5,
If the viwieal.s "U, " then in step 328, it is determined if the nunber of

bolts was even, If t he nupber of bolts was even, in step 329 a nodification
note 807N i s sk vafouseedulss in '&ﬁ(fY§im§mY§>ﬁdmblF'BE’§§%?serm@gﬁ{ PREBESRP£h step
331 I Gl MRRim, ShchRlibRrib&t i8Mbre §&aiPbEGW 3B GhRIIRAInkibcRbE Bt éaeﬁ 8f S07C is*
set in area 21 gland type is set to 4 in area 212, and the value "U"' is
st or ed ithe modulemdzagbases me:ebssengatemempmenmrpmma whiiehrmayt kaexg@ied dm st ep

it et er m.ned 0 ar, bl ank.
th| s fi eﬁeaar%leﬁﬂrﬁpmfrﬁ ‘{%yseggﬂt% . téersi ];’sfagé srg%du Sfrgygﬁg}s\&gs&nscg?d TR ar eas 214
and 21 $rag1drnpﬁxcgc;ﬁs&umgs @ fial Belpogrami wiictsshere datd Silesloh atcoimputer @lmbyite not
bl ank, in step 333 it is detec{m ned if the difference bet e the , slot
wi dt HS arfgPariie °?)‘BP'{thﬁ§"%'F%‘I§‘°‘F‘§ PO FAmRALer nefers | The agiughshaing qLiypElige 12,
area 25%mdnk thdth&duled rilly e @ @BeRdiiS aROfhdney €, Processing continues with step
335. If negatlve in step 334 a nodification note 508C js set in area 21 S,
gland type is ls@grtipgar theisyste aay e implamented sagambinationsefispftwars aad dated in |

,_ areaq t
det er mi neﬁ%ﬁeqﬁépg&cﬁﬁ ; iI% SW& O&Eé)?glgﬁ%gic n@5§) ‘?g’@f fgle]&grnga 189 is

bl ank. Irelagng toenechanidsl mkselacnomtlephlsaﬁar@ememt; datacfat thervammisdaﬁmﬁﬁ may set in

areas 214 and 21.S a d 30 ce55| th st 339. |I.f, not bl ank,
e Rl B e e AR ARl ol o e DR bhah B RE T at el s
the bol tdoR@asel A€ dath. esﬁchtdpeatamme frbwitled W and hR AR Fklectrénid@&isinisyien od he
actual s|ot inner dianeter fromFig. 12) area 272. |f this result is

posi t i vehrogglyddiyemynd astomsee mediim coppigng s pfemptigy. Usbojrpthsgmbodiqent.ap p—~
W th step. i.f L : 9Cis set in
area 215, g?a%huéértn;/yg&?ﬁs{oscgyeétt gb a%%@sﬂﬂ gtrggage;z@gd,e bg%%gilﬁgrsﬁgérgfégl s stored in *
area 22|conmﬁraﬁgep®m1gext daabasesrofl pmrupss pruictds, itidyend3&s. I n step 339, it | S

determnedlfthe olt circle (Fig. 1 ea 19 nk. |f . hla in
Lo 540%5 o AR eRSHERS bt Seakinctiticn  Riratideato biser LT compeitilig "

pr ocessiaagly E&%'d}k'igﬁ cMtdr?8%he& adstBeturdidg & ﬁfer@dffxﬁgkbe hRinfirRl bp4 hahifabtirer.
determined if the difference bet ween tgne bolt circle and the hex nut head ¥
maxi numlpiertherambodimentothaseal SPdca"@samch@nmatlbhtYdmdmmaybﬁ agdgssibdhtoguseron t he
casti ng, The. hex .n acr.o s is from
Fig. 27 Iglrﬂg%lgrgé‘fjﬁmen tP ?_ldcs ntcgrrlt'3r gaar?gtnéarnu Whrou emal'ﬁ%n&ﬂg 'I§ |£ ng i s

fr om Fi gnanbfactuddre i ahbther érhbddi@erit ekt mhﬁhz@@&t&ets\&& thelusér inedae s thegedtont i nues:
with step 342. If negative, processing continues with step 350. In step

350, 3t Specifics for peamal. throughe Rybli compuigr setpopksuch g tha}réean%g{)thm%gfm ank. | f
bl ank, i c r 215
ond b oé@g%.&ﬁfs'@%%f?eﬁ%@é% 3 adhe? Glufodihenint SaPGlriilh 21 B8 20idiARg 22

det er m reealykdr 26land the e sgreseoter B mae baptomided ol 4 usen. Thk enaanfdctiitieg cmpr 2% mew

maxi mum head di aneter |ess the outer dianeter of the casting is positive.
The cap screw 15 nmaxi num head dianmeter is fromFig. 27 area 622, and the
outer dianmeter of the shroud on the casting is fromFig. 12, area 273. If
this result is positive, in step 353 a nodification note 530N is set in
areas 214 and 21 S and processing continues with step 355. If the result is
negative, in step 354 a nodif cation note 511 Cis set in area 215, gland
type is set to 12 in area 212, and the result is stored in area 222.
Proce55| ng then contl nues W|th step 358 20 In step 342 |t |s determ ned

o A N AN\ . ~ AN o



bl ank. 1f blank, processing continues with step 357. If not blank, in step
3S6 it is determned if ' 5 the difference between the outer dianmeter of
the existingyih@pdsand the actual casting outer dianeter iSpda@asiobibsssr The
actual casting outer diameter is fromFigg_ 12, area 27]. If ¢2eqe@,e§¢¢lt IS
positive, processing continues with step 361. |If negative,

conti nues I t gland
out er di anggtc%%l ?’gtﬁ@ﬁegﬁ%belﬁa%% é}sﬁlﬁr% ufa§t g g&ggedrgfa elé |on %%{%158;5%

set in aremssiBlk4 and 215 and processing contl nues valth step |0 361. If not

bl ank, in step 359 it is _determined if the difference between the maxi num

gl and outer di arﬁ!gse?Aé‘ﬁﬂ35H]@‘Sgétﬁh‘a!n°€fad§ﬁ“r@r6‘iﬁ%‘lmoﬂgléﬁﬁtcbﬁSF% may bF s¢lgaded The
maxk mum gl t u
Casting oub o S YSEnfirBiR! The bl GERE! byl ses S EaBion?hihd S BH! Mes.
posi tiveé, pagcedlsstrate gmpiuaahuwsxmarfahemequsa‘exicnonfAhegamg wdisplaysgheap sizgttr ‘a

212, and R e onaentd B spbiroBr Tpim maade SRS G Rnsredbrhlies °7

wi th step idfolmation, tht Qger &l .chbdse bofied ﬁﬁrﬁbdﬂ@ﬂsdléctxbrhﬁheﬂh&lﬁh ls@p 65!6111“613( Fig.
10, area 196) s blank. 1f bl ank, in step 362, a verification note S 18A is

set in ar gabodiment teroars thigeselseiensmethads. ds firsh selectian methed éfyolyss simply not

bl ank, in i | f

Veo " br ocdesEing Mhhonhiecd inCRp 5 BRI boc B Fih % AL VROV concilfiyin

pr ocesdd ngFig.dntA punas may bhsmobpd ROm364xistimg deabpsedB 4tep 64, wischdetiescribeddn i f t he

di f f erence bet,we. t he actu k er . di er and ID Pjlot .value is
ogati va. Tote CHEE Belbwin b ion T 5 eafib g, 7 AR TA Rbw e 1 alsp B by
negative, step 63} £Ms d&bribedBRIbW in@afreotlonWitieatdda3(Fips 92a8 10.n area 215, gl and

type is set to in area 212, and the results are stored, in area, 226.

Processi ng t hen 3 Stldg selciad 13 e 0 B@suoiemrepgsal i gracrated lrs%t@pgoswéwhﬂs is

det er m negyekdiptf rﬁ&@fd&/aﬁﬁébw%h Z&‘anhéxdn%ﬁ]ﬁx 90 %u&%ﬁ%' fAnYoRder eﬁ step 367
the 25 difference between the actual gasket out er amet er and the I D Pil ot
i s di vilslediepartmenbactivhtes hmnwfacttureng @nieetoprodvanan A0g, instep 8l A nnpfac®esy a

nodi ficatio te 517C is se area 21 lLand t. et to 9in
nrea 212 S PetmRY o Eehmathh e sofotd slBn B pralfiuig nuce

Wi th step p§idssed, maylielemahdidial fo Be&ﬁ@d oAb drder rmtkHals iftrRcesddP, anP irAG @fedieNg
continues with step 380. If the shaft Seal size was |ess than or equal to
2.625, in PREENSBOcompYty nymedsaly sertralied eupment for mapufasysing manified ppcusiom 30
not, proc &0 fication
ot e 5176 papBitals? Thtd iy Brhitag tr ditacicr: o Xseroly B R8N GogRth |

r esul t 80 arcenrgchoredith RigaBa 22S. Processing continues with step 380. WO

99/ 45488 PCT/ US99104547 - oc~ 200 n ste ermned if
t he box bore va?ﬁée Fﬁcbﬁge‘f’—‘Fﬁ’sefgh g‘ﬁtaé’éfmfg?“?@%‘I‘%‘r‘fgdatﬁl?asﬁluéﬂﬁp 6‘?2}’ P& 372 a
verificat i M8t Rosst Hnl Svakty dfledsBloGiod HetiRas, a4 IRliARM iP5 65 SA RehphiRAL | NUes
with step 380. If not blank, in step 373 it is determned if the dlfference
bet ween t heerdrtefese for majangdbis selgetion inlpaeesaladinaent issshewn indigod & and] 11€0nes
negative. 988 | e r 74. -
negative, %Jrﬁosdf} g{ot%iﬁ "Kg\z?ﬂ ca{al1 g’ﬁﬁﬁgi Srt? 06?85%% 1{?ésnlésfde ?%g%dqgﬁg)i Ia d
type igs selbtaﬂcbelﬁwun caneationlwith Bipdl 6; e corhmtibiliey aiatysids then pmkanét?ﬁ step 72.
Processing, conti nue?f:vm th step,380. If the result

t t. 375
it is det effimisgals w&trgﬁm%g@ﬁesgﬂf@ rpUng aéggel%cwﬁaﬁné %ed' 1¥§t6339 ‘?lﬂe‘gte

376 it is jgledseiysh Heshotedetdl e 15%5&%@0@@”{‘@%”153% H@&xpcﬁx@ﬁt‘?ﬂ;e LhltaBo nilyasvet er
and the box bore value, divided by two, is |ess than . yes, in step

377, a rodtlestedinistp M otsanaerseleainsmethed, whichrisdesoritgd lgmrﬂﬁetaypb@lm\smset to 9

in,area 21, q} eoresult is stored in area 225. Processing then
conti nues é\ﬂeﬁ{] &'Qh% fdjIf the result is greater than .1 70, processing

continees with s,xmemee@m selettidnvaetbdbils td sebek the s fandlyl iassp bhaThi2steRs, in step

378 it is det ned i.f result is le 105. in st 379 a

ST 1 ot idewRG e s ebtail Bl 57 tonhedubn e Fig 184 FoleodeLis i oot cn - -

gég f?e rs@§:7?t AhSthetiRétesH inoolaés&eco%%ﬁendﬁrgcaqﬁ&m f6mthe MnGBIYrkaUES sWpt7b. st ep
. resu



~5 is greater than .105, processing continues with step 380. In step 380,
it is determned if the "sleeve extends fromface" value is blank. If

bl ank, in step 381 a verification note S 19A is set in areas 214 and 215
and the conpabyksstsi ty analysis is conplete. |f not bl ank,PdImussp/eqs4B882 it is
determned if the difference between thg.sl eeve extends fr@m 0erepsal ue and
the outside length, less ,151, is positive. The sleeve extends fromface
val ue 20Thi§ sfep ¥ aekirbed mno@rdeﬁnl:&%w iA B6hnk AR n At q7l BRBérivrine thdteme Fig. 12,
area 264. |f this result is positive, the conpatibility analysis is

conpl et emethpds ¢pacludes with 3 xecoramandatien ofimaterialsnd gansiructiog agé AR} piapelps¢d ont he

di fferen&gpp%%@ﬁ outside length, less .380, and the sl eeve extends from
face valueis Sifive. If this difference is positive, in step 384 a

nodi fication I’IAIH ef ﬁeslegﬁ):th@ds&éselmnnaneal &hﬁtudsbvebvtep 7y pselestiggahategal8of N ar ea

21 3, the result is n area 2 f ther at i in25
step 385°0%S W&PFF’&%‘?\ gfg%ﬁ%’é@@im‘i’ﬁsa‘?’lg §fgscr1§$£1§31éor? éﬁéll s set to
4 in ar e@el&i&cdnh&tlbﬁwﬂhmg gsstored in area 227. At this point, the

conpatibility analysis is cgg;ipl ete. After the conpatibility anal ysis is
conpl et e, the Affesstam7aniaisthensdetesmingd ife siandard seadifitsithe ingieated mrprmtxéumt@nd

o e ot it A0 E Rtepdobuciien) RTGGLAG Ry AT AL R HBE SR PR 00
priorit ymtmmhadaomwuh FiR02Z h@ptiwikfeatstes aisl adflitivhe pﬁidbﬁs ate yaemnohdédinatep

B and?. A%k T5desgosdbelodCipmore peibinsPgiamy Lt cats TAREP /2 AHE8E out. of a
e g e Sy e Ths e R T and
4 is a cmetediﬂadlbawwcpwlcatltrfe‘&tﬂaﬁgul‘br bol t pattern but can include the
mul tipl e bott Aaredtetiandde ot SeAionSals el pE USRI R 90T s 10,
4) 9, al’hiimiﬂtfaéﬁhﬁtgaﬁﬂ!bt e gaiaram‘mgtumdmg &zfﬁiﬁﬁngrnmdtebcm ackeanibed aioveg as
acoronted.  LHEh )0 SRPERTIEs SA ERLS RNRR HURSGI =d FoBoe oY o FeTnedig

gl eeve o . L e Bt P s

f rom sl ele\eatep custianes datawed dthenisfograionnibié tcmatdmt;hs 9@ isoRgRenigtin®. differentsy st em
or ovi dec e APERRR ¥R BB, oyl for ct el b ftome BB T 71 %
B opti oot ﬂ:esséxeﬁztyeﬂlectafustzhm addustoperip, ﬁa}témhramb@&ba@eloqetgem mdnddsfa t wo
o T CRE T S R N R

det er mi rt@nctthteoﬁthm@&u%%mtlﬁ ﬁteecuyteﬁ]btfda%éae;‘lo 8 atmmyw us@aﬂapte@&ea@n order.
Variations to the conpatibility analysis in Fig. may made to

accomodiiricon 101o der whidhhe ﬁxséﬁm wanprovidg Bxiza) mfgmown @@&eu throwper theough
conpat i t A ig. 14
o Se et vt RO by 18 050 R0 bl A YT, FERSE RS 9,
The us erusse¢rekndv$toomeﬂmfscxtm off therpraprdrft erte rptovskaéchsehlassnstme net hods (icons

423-428 and 431-434) then_selegcts icon to sel ect erials

const5 uction, FYCTHBEPORY % é'}’ﬁ%lgfomef ﬂaé‘(‘)"é‘éea?lo ﬁ%‘?t”??é@}jcg?':%céﬂp%lt%fg froma
drop dowhe B®¥#dindr Qhe ﬁ&?nﬁ&?s@&@heﬁ Biiskdditr iddn B2 (1A Fig) A% ditériwHiftetha st i
equi pnent, in area 420 he system recomends a repl acenent seal which
r epl acedisnhysaaaw CW@I@PI detarenéisergentasishyruis &ig. So Teasgr then fills ingbe billingei ves a -
quot e G h y NG £ U titive
anal ysi e g RERARER & bl R 1S e MR SRS Ew RaEATIEL e
conpet i tTheaserutdo)ssis Shadytoer dikeuatdn aa &1 X althas ihfdrRativh h8 e sidedin thy ovi des a
descrl ption of the 25 advantages and di sadvantages of the current seal
model3? ‘I‘t’fﬁ'@“ﬁeh?a&hﬁﬁ-’fwl%i/ show a detail ed conparison between the seal .
nodel being u [ asah! turer. |-
Addi tional ly, slfégerﬂﬁé ’amocf@éml tgl’j‘atsg gﬁgﬁ[ﬁ? ﬁlglufsé{(r?a lsésa%é%ga | gé‘??ng f
i nt er nalandbleys ose process ﬂutd for which the replacement or new seal will be used, by filling out )




icon 422. In one enbodinment, the internal analysis is private information
whi ch may be used, for 30 exanple) by distributors or manufacturers, and
woul d normal Iy not be distributed to third parties. . This_information my
show a det ai WoP94#88ription of the current seal nodel and REYVEREIYU n the
di fferences benveen the manufacturer's-gioduct and the curp@ngcsea) nodel .
It may contain WD 991 45488 PCTNS99/ 04547 -33Q 2 OCT 2002 marketing

st r at egi e&ecHposRifsayironmestakdatr eHry a3 i Thg date inciudes orame ofdhamrecesufleid ¥ seal
for repl agi : : i | may
vi ew and glreira%{iha rg%rgi)gﬂigtl rgo?(h;% u?@ﬁgmﬁf?@%’px’éﬁéf@@éf&%ﬁ%{hzﬁ@g? gé&b’?dg%? ﬁét seal
styl es fi the.“cHéneicd motfoundsicore8A. Cltha system theadisplegs guiddlizesdergrodepdihgrorof 5 -
features of the seal, as vve‘bl as fdi mansiogal i nf ornation. h’:&' a_distributor
i s using PIERLE B bt Cqniact e PRRMPHWER) JPERG o arnHesdle Rgeese g, In aqdition,

di stri but @fe' rBanfERirdiayiR pal® Pt s Hhid BRahikODeaRired i s addi tion of 4

| ogo allows the _distributor to create high quality product brochures for

| ow cost for aningeamenishiddias entersd by Eiearer 1ntoaree OBandudes Sietars suthes, byerotal so
may decod . i icon 7 wn t
o on i g. e bR berrelkr AL Bilbiod ORhor ksl B} sopriig, BIRY, |,
sel ect i ngspgehd bor prsace, ynaion pidsaurs yistlengamysspreeme percent oesdlids. Withirthp down

menus t hrough ich the part mber of the current. seal. may be created by
the user. perFRat g@ﬁl@%a@m@é&c qqﬁéS@&%SOh@ﬁfa@f B efinea 5 el oh e Pegen of Rrogal

type, i Zgndif¥Bived sitdas _an@Fchéﬁ}a £bf oLt SR un@RsoPRd 5NRIs C WRELRE eP8RhmemELh 2
decodi ng systemnmay display its results on the material selection screen

(Fig. 15, dateand pacessiBuid gtaiavecieen entered e useominedhoode fromadshongghiee selentiohon
froma curr@% seal.tto a gar%zri e,seal or an in kind replacenent seal from
anot her nBROPaRfUPEFE eﬁéqs$pr nt 3i n to the seal selection portion of Fig.
14, there are Qg@needirdt¥ndivd] theays adtivateeihe Phtha i5@296. within thagedl iinfsimatios hod,

which is described in connection with Fi % 16 and indicated as steps 68 and
72 on Fi garead, andhis siown theapickpathisersen Urigs dbalopiing thquser forpelgeidhe seabdiresy i n
user iy P83 oERLSEC sohdselibnPheiba 388D ERA LA Es 1T
nodel , t hsashdtoamhe kristigpemigr dambidedsteppbipaitRifil).i Detaitedlthis otionraresdes@ibé83, as

descri bed, above detailed in connectiqn wi.th Fig.. .13, for the nodel

sel ect ed. "FRY® g%? HhyqPgeqhng ¥ “8{&%epff%g‘aftﬂék%gegitha‘fcgsek?f“%‘?%‘ﬂ‘ i i%St;‘i"esac reen,
shown in ﬁv@puéﬂsﬁﬁsm FigS 31 @rGeialesk iatiowe d¥bgta RN caineE@mOMEMEat i ons
are displ ayed or ere the user may select 25 materials. In the second

net hod, whewKharsofdide Grandsereerolisniay of &g de+ This Poth isrermsspd by pelgstingdeon Harc at ed
on Fi gy Sﬁg.azg step 70, the user selects icon 424 on Fig. 14 in step 470.
The system’recomends, in step 471, either a single or double nechani cal
seal for an appThedast oethoddagivered ssing icom 86 i Fig. 4, wilhmiwnbeadesetbed immowmrdetiiins a

field called the o-rj Fig..18, .487). This field 30 st what
the. manur BEOHBRon i Bk ol BPHRTStPRoToH deiind heuh ptomle b 3hERe on
t he char agdr&iunstet, §6r s@hls 1S, fBded 6£6Beripattiiflared NE). Gis RGLEIifleRIhe Figdt diies a

nunber and a material code The nunber indicates the recomended seal type.
For ex arrpqeggesenrts'thi: pgtatlusexsthe S@Plilquh%lt g@felsq:qtﬂtélé elastomer (o-ring); the next four digits

25 represent the seal model number; the next four digits represent the seal size; the next digit
represents the inboard face; and the final digit (only on double seals) represents the outboard face
material. The user is then prompted in area 121 to select optional features. In area 122, spare
parts kits and factory repairs are quoted. Area 123 displays additional products available, from
which the user may select. The quote proposal on the item selected is provided to the user, as

30 described below in connection with Fig. 30. This path prepares a quote proposal for any seals.

With this option, the compatibility analysis between the pump and the selected seal is not



WO 991 45488 PCT/ US99/ 04547 - 34 - ~ ~ 2 OCT ?i (12 seal; "2" indicates a
doubl e cartridge seal .with a punping ring; and "3" indicates a bellows type
seal. The material codes then follow the seal type in the follow ng format:
the first WO®éHs§ ndi cates the reconmendation for the mef&lVSi¥¥s4econd

| etter indicates the recommendation f-@2-the o-ring, the tigi2 6CT ciler

i ndi cates the recommendation for the inboard face, and the fourth 5 letter,
used onpsrfdrmed.dbawkeer.gkiabption alidive axpests tdwse tiecystemmd k|l yamdfefficiantiy tout boar d

face. The singl e seal does nat,r.equire an outboard face and therefore does
not havgﬁﬁmfaégﬁpf AUQTE Y BRI ﬂé‘ﬁﬁ%{ﬁ{o sgféﬁteafseﬁléﬂ“&a p@%r?ﬂl’ﬁﬁrti ons may be used
for other typege @boRlestionthétRid, hitbataala itMPRO0IIS FOEL 8Kl foedbe deb@ibsy &t €M

checks the punp data file for the reconmended nodel in step 472. The system
checks tenaestion)yithsFigs. 7apd 8.c bngien §30; the tger splagts pymp wanyfagtysr Semthe Nshe and

retrievg; : p ' o Any
rodel’s. SSpieS PAR, sURTANFRARENIRE 4 DI MR i Or i Bompishgirkde A1
appl i catnaphe s€lévitesl instepphd ewihipsretthge drea 9% & greatple thei bord tyee papbess fl ui d
file, corresponding.to the "Single -3000 3Q0|, 3005 3400, 3700" fjeld in
e punfrRIRE THIGEA def PG e B haie W Fredita e, or s Somelads Kaeartbi | n
the proggsfrd boxi fdced iA Ralp B@Hdnedytedbdadtif tHeRectioPePofide a 3éaplic dB%#ding3221" in
the 15 punp data file, etc. The systemrecomends the materials of

const r udeicatagoriga ¢ aipthepiserrin selectisp Bygrsorrect bpegymd of Fig. 3A, based on the

i nfoymation f Lo ,- . i t :
reco{%"rends a %@ﬁh atgegmnt?ﬂg&%ﬁ#@u@ﬁﬁg&@g@&rgﬁeﬂs& E?edr?%%la}gﬁﬁlg |fcat ed
on Fi g. pidp mades éfpshdxBleatnd madufadieteand salgctad bork oy peiigsted 932, flog ths plims el ect s
one of the seal types in step 500 by selecting one of the icons 425-428 or
43| -433d‘iti‘}’_aF‘? - 'E}ZfzusfréfIEGSﬁ,ﬁP’EH“Pﬁ%l fé%f%fhésrﬁ‘sr"égﬁtﬁhél%?'by recomendi ng a

seal / mat eri al AGODLN hOR] hattebh ibbtell: thd N&r BYSEGIA by RhrcAfAB $4¢Shd fiEnPUMP
data file (Fig. 11, 210) for the model recommended for this seal type by

t he conprafilebilh paryiculprathe megr magfseaseh thh datplpde by braksitee Game ot gionp. ety pethe system
in siep.502 refers th det erai n field.in th r fluid file
that Pootifa i F6° Hag bt S e Re i b LB PREE Ikt L Ve, See
Fi g. 18idemifvatidiBfig isTive reagabledndlon efigidslgapas ot wbodtthd panpizdosdat casioné 6f t he
material s of construction and_ APl p|ans, based on the information fromthe
pr ocessthe thiegisepich engiagsspoutd epble RpsitiyajdentriicafippoftheRymp.i &7 sfey FHgthe11 area
210) in ' mdvdi 00 an{bA¢ GréhpVd pifpdites RRSerfiho dbbehpat e
seal tysbfggrﬁle@m%?esgoﬁrrrllgtglrllggaggl%%eo’g Fig. Pgrlc%p ? gﬁgsers’ngéenbegp %npt ed to
sel ect schwhaptior sedacteds bé usst ther sdieptsths ehdideevisdaiatshegltlee ewirmeeneet selscthot
compati bl,e with the chatacteristi.,cs of the process fluid they are punping.
The %arrgﬂ‘gg‘é'fl]tg?riaocogl geteglff?ig ilide 11‘3%t he manufacturer has not nade a
reconmendat i ol stepri3vjie Seen disHkes adisesftpachps Withinghgdetreced pufdpunadef whieh The

system uses, the alternate, seal type recommended in area 489 of Fig. .18.
WO 991 ABARIPEHF BSD A8 Sepag e thapsor R SGOmPIiom e TP PERPS SIPREE ect i on

et hod, AagmplRakeét RE phrflp Sl @tios R sBSwiS Infifg. Bl in WABh #he Hlan8RAL®Fr 340 &RANKA34 1 0
Fig. 14. See Fig. 20, step 510. In response, the user is provided with a
(6]

| i sti nghustber ofupatching puppscfonadhl 4 arglisied, ard a desenintion farteagh efithe mywkingser t hen
may sel ent typerln 12. The St rovi e user
15 iitnsts GOTRER Rl 14B2 P ke RicRiNE purt RS S SR CMReH a0y P L °F
step 513er fbiselectahd pirieprofilelveddhamatbiees shezmmipungérajondidetatiohh §'hs ystr eyt hen p

perforns a co tibility analysis, as descrihed in Fig., K13 fqr the selected
Componciereh SEd ofpeuEpaiasilc b pinedBntcehgetniondet. ARty Emearend
const r UgifieRtichdbRE Ma bt Proviliad toltRe St RCAIloiIRe HRE BIdelmink ff tE SBnPbO-

equipment has been modified from its original standard dimensions. If the equipment has been

30 modified, the user may enter the modifications as if the pump were a new pump, as described

below in connection with Figs. 9 and 10.



Referring now to Fig. 18, a representation of a portion of the process

fluids database is 1 o shown. The follow ng information is a portion of the

process fl ui dqe?rofl e stored in the process fluid file. 99/09 gtal ns

t he process MA@ R8ne. Area 481 cont aij @3 t he concentratl o alaﬁ the

process fl uid. Sorre process fluids are 19'sted many tinmes sho

di fferent conce tion ause th entr I eve ect S
wefhe ot

material conpati f?etgﬂcg}loéﬁ%f‘?éc??c@f”i‘saf"@ée N ’qu&\r e‘av %02” Dnt ai ns

the maxi mdascripedrrodhnbciod With Fipe. Pn@AOS $n drelénfboditfeni\s SctechSBck 8 ¥havA $n B!
pl ans recomrended by .the nmanufacturer for si ngl e seals. Area 484 contains a

specific HQa%IlﬁﬁétQaWﬁﬂ&)@I‘q degingd binthe Bsesinetp A0 izt Pbepsiamasisnes nevor
| |
For doup! & e s ANSERA of bhicRalE: e SAUHRABRAIIVS Uh TR BELLY

r econmrendelk Imyn;i nelenaonsifl@ation: dn stEp)kS Id thehiser eseasl, g kndxmemfdﬁﬂatmn sbeh a3shet he
manuf acturer' s.recomended seal g @ ﬁ’g StruciJ]or’i1 r 20 this fluid.
For exanp&mepf the REMP FEBHAU R d Flijn grea {72, the frame. orieroupdnto '

recommendega 178, thdguhS G ERARBIIIRB a8 I 74 Snd\ie Boldd shaft/sledvedd dfinf@Rintd S
reconmrended. Area 488 contains recomrended materials of construction for

the seal ®5eBd7&hbhhsystsmvecommengds thg stapdard defaud glanddypearalowanthe useag sdsghe t o

reconmend nded
ot or 1 al s el Bind SREITEANAA, GED ) shyRG il A P Haiard ol LR RITRE 0
rati ngld onotfitc ﬁ"hetusttmrmazisualussgttct anglamtipabycatwisg tlevisudly gramé 8 ofthat ai ns
t he material.co atibilit n or each of the face nat rlals used in
mechani caf*! nB OAFKFanH’Q °Etd‘h %fglnttéts PI’Teﬁ?ﬁa sghten) m%ﬁ‘?%&&%& adyiYReat i ng for
each of tEQarﬂpIE'gfhﬁdsV@E i Ak BotUfithd] 1 stRENANLER wilE@IShol Al RAndB&hcont ai ns
the viscosity rating. Area 494 contains the additional information Fackage
number . Arestangwlar hodirmagiems glangs with 8ats dedsdrili lmlqsgsmml qﬂeﬁm&lr@ﬁgnq@rwég és of
this flui er. | forma,tl e al so ter t he
seal has %’et}elirglf%éecfnecotnzan al 2Rdt Ihb(?lpsmé &es% %iéouéldng}c{%srﬁv*rlen eé etf é‘r‘I°a ssanSf
const r uct stamdard glandssradified. pr esent ed a materials of construction scr een such
as the one shown in WD 99/ 45488 PCT/ US99/ 04547 -36p 2 OCT 2U0 gﬂ 15.
The system di splayeP PRetherXstam displawd ol patigm S‘I‘IP%IF@%%IW&(BI e neijS d
recommendggle &by éﬂﬁ%en%utém E8ahg RAS] 17%6‘;15%6\%1111' Fig.110€ TAR L&, abfiel 1feand
colum. [f the user "has selecCted a path in which the systemrecomends the
mat er i al sgquipreers yypedsters Hd)sn awe dFthdefiies ﬂmrpsmh))bomtynl(stg}blﬂﬁﬂgnmel83010| ce for

The 5 r cctMERNBOIEH e TpUORPrighinits s (e purih e TheSaRBEess 1) of d

code (for op8chinhendsBhe a&elard%?auursleé&&)/pé &raubmthe e eseferl £gjebi@ansleRtbpdin I f a
doubl e seal was selected or recommended, the user is presented with both

the i nboafi® afrd (Ber buPrly fidbeuserispre Ak Sandad dgtaalp sleayg sogshpt Al 3Tha qustgmer
recomendgap, Qébﬁélhsxfaﬁ? & Mc%le@@él‘ibé’ ?tq”ex&hﬁe BY $Ie€«mlgti§e9§sdah§ec¢nlfﬂu§{%fhﬁt ter of
the recommendation fromthe procCess fluid fil i area 487 or 488) to
r ecommendexistingisedl oathd efivipmentndhe h‘@r thep niap seledt arll}eetlf!em: type- Ehenmgsleewfertmm he

Ceroctoa BFbf e fulFRAT Thali gt RLH o0 bl AR B BER, 00 10

el ast orser sledrnpitépdddede fsteevd daceens:eﬁé msmsiﬁbxalssedeesm@ngrmeasarmaﬂﬂeﬂdﬁrne

di spl ayed in area 444, and the recorrg)rendatl on i s set Cfthe seCfgd etter
of the priReeiakelpnd fegrures faequestef (steg 158)in area d§3. oﬁxamlf)glee R HStUdE Yt or the |
recomm”dﬁ‘énéﬁ%ztéd/tBeIDFﬂ?e?%ﬁtéﬂ‘@'oﬁélaﬁ@%mﬂéG?Jbv@\@larﬁ' an in -5 area
445. The systemalso at this time my anal yze theé percentage of solids in
t he process f| uThe user et dafinesmwajof dimsasionsiof Hampdmp dstep YD br dredsd 841260 ugbfd for

thi,s application. ser, has ent d rcent i val t he
et o P clniRt ffbosiphiyhiies K boted afeln B4 B BpE R S pB RO AT

per cendoag 886y hurhbdriof $olgy it ate@ 187, HoN spatinkoiMired 1 88D boltingi6ize ihiabsac1 89, sead ue

prow ded, the systemalso may recommend the use of API Ian 32 and _54. Area

441 in Fi Bojeption fipm by &se inpscackphali drcles inaserpltl i rizpatyl disiancadn a6 1Rach of

t he mat er I d SS
fluid, bt %tl a’lé géﬁgé‘% a%@@éé?@ﬁ%ﬂ@ﬁ%&%& er %ﬁo?égho%m%amy@e%égl S

woul d be acceptable. The user, in step 75 of Fig. 3A then may sel ect or
change the recomendations for the desired materials of construction, AP

pl ans, and a heating and cpoling plan. In area 441, the user may select a
different process fluid and may view its material 25 ratings, with the
manuf acturer's recomended nmaterials highlighted in this area to enable the




systemuser to select the best materials for the application handling the
situations encountered. The secondary process fluid(s)' characteristics may
differ fromthe primary process fluid and may require different materials
overriding @ggg,gsggsom‘rended materials of construction for peEgu@boss Yy
process flui APl plan choices, etg,_ This selection is ers&eci ally
useful if nore than 30 one process fluid is used with the Y] Ts@®2/ pt unp
conbi nat | ' qar Al el ection
50 o 1 SiRetef B0, 1TGE RARGE BT B oD Ao RERTRES R, IS pipt M e 1
sanme seal9%sldele carddssrone thesfadeen mga USY csldaelie stepgphioshaftisive iphea 0.t Hieizostel may
view the various, WD 99/4548 CT{ US99/ 04547 - -~ 2 200Z process
{1t <P ELRTAIFAS o 1P0) S &Y So00e M SR CPPE RN Bioms JOEOPEANTE f ox a1l
appl i cat y@étaaticily ent&tanatairdiréaidi von paitdra Was Bebe sdkel. e Sde@idhs betede spare -
seals, as the spare seal may now be used for a variety of processes. Area
446 disspmassyremsats pedisplayed piyhetrk petiess 471 adepener duwitg b8, sedhatparsednayar | j er
in Fig. fydthe Qs withbiE Gtk %%Mld%g.s ATa}lxélé)Woﬂ B8 Hsthay B YeeFW Jr%@mcur rent
seal's materrals of construction and sel ect an exact tch to the current
seal . Al mstrudbipnscaboptaomtg obtam vabid idfosnatibn fdr¢heotimsssianef Ehememifscturetmodel

conpatibility.  ratings in the center.colum "Quick Reference, . in. area 44l
Che’ user uipld PRy O wiRaRGPrg! T rtBerel RSnPrRRE s ShtopHe PSR ess.
Thi s f eapou; the@sdt iRbPpRA Y RisWerliéstidEelsRighs thevyurbd weed @iob&Eh the emat urel y,
and facilitates both the replacenent of exact in-kind 1 o ,seals with the
same at eRipmest gimeptens EYRTPISH PhYRFAL MEALERFRE TR CTHRTFARTRRSK fromaealnpdel
by di spl gyt oriehEerMoEE ﬁr@lnite@fto ENSh tCdgufphent i s@] QKR BinaPRAE qugi?nét?al has :

been selected, the system automatically pronpts the user to select a
barri er folexpldin themedificgtions mhdeainguwma@8d by whi ch such sel ection nay be

pronpted is sh in Fig. 21, The,listing in.this screen includes common
Dot er 11 ui doxte e sl eerbe bl pa e Pel pY el F o St o PR e ot ons
and ot hedatd Ris®eEPdntepdtl doBrectBodd atilisk tbw diltiySo thatdatabae este 160yWSIntofder ser to
select a barrier fluid in area 520 which best suits the process which uses

t he siéal redesg egpespinaytivatues (ge-tbdanke N Aupemgricifaluge)iapnhasedon RIABPIE SHBE HIE, t he
user nmay erm i o th i Ik ¢ en an
i ssue | nor&gést% e?ggﬁcwé?e 'u?léésjs.%&lqﬁ{asl;oir}ﬁ%%\ér ggeeg}gal“?gﬁgg%%wm%gs a essn%\ggeﬁlgr rier
buf f er semdredr ifisquiradiibform@mntiemissiol.ofhe sysmscoafiohsitbat cheh dimpasimiésl 20 t o
accommodat e variqus kinds of barrier. flujds. Refezring agaip to Fig. 3B,
Stop 76, SHHET el QBT AIE: P REHEHaAE SRR FITBS Gh Y 28 he punp.
Thi s decgigifitledve OTPS 8GhuRBrid PRud; HeBdXRdroDepth Ak Fir O td@ion dihémioabhrsi ned
throzq%g the conpatibility analyzer. If the conpatibility analyzer has

r ecorfite ndERErisalues @@ bhankd{unkapiveid hsoeaber of okl dy anymegic vaie gy anko e bglt 213
has a v : QY 5 ' :

rodi 11 0ot ang e e, hoihl0 G, RS GVALLY 08 sp2ie 5y BREL. e SbE

di spl ayesizdoyay besseleyted fomfaairop doven medteaficommonfbobingsidési praninmmicsaluadthgy. The

user selects a strate in area, 5 In. t firs trate t.he. yser,is
given a %%@85"‘6}56&86%35%55@@3’ ?fﬁh%gfﬁ%maﬁbgge%s%%k.l} %@OW'S?%%ﬁrﬁg‘gg a44,e
seal , adStudYrofectPESinhsifRlate MiMEIR VaRBLomYldrkEef unkhws YPhEOGad OD BXistiRb ays
drawi ngs show ng details of the nodified seal 3o al ong% with the newy

cal c¥at®d @ iMppremurEarsAuters valpessir dlank Hankaewn. nig 1PJHPHL PHet PRt t he new
des! gn fd)ﬁ%’il%h@le@%)g Q?romTﬂcé lEevngtépL]?o %ﬁ&%@a‘%@%ﬁ&ﬁ%&@& of mel'y

engi neering process that currently 1s berng used to design, and quote

modi f i ecdblankdf snknbivn apNM if@oeippticable. tAreexgmpiesf atfiiewherg\Ditigfotb4t8H may be

PCT/ US99/ 04547 - .38 - ~ Q.2 202 user ,does not. wi,.sh to proceed wth the
modi i ed” zéyg% S,zorﬁc} IS%W’H‘“%’%E}%}%I&E ‘Fﬁ@%&‘? P‘r”&%ﬂ%‘&“ PA?‘}OYVhe two strategies,
this screen nmafidraddinsmk @Mﬂﬁ dag @ e didbdsbian WSLI61TBY ssabahaljdeetelph@pnat
path. A user may discover that a nodified seal is |less costly than actually
modi )i rfmerigns pervided imstemES 94 defamning thy magtcompaible seat miodel dorrach sgaljypft e

Pr 0p0sal FipASC AR Whelr bt ARAAEA d38 heipw!hebllsShANMR in i RiiNSrI HAE:

nodi ficatron notes necessary to nodity the equl pnent are displayed bel ow

t he sealma Banised)for thif analysin. r ecei pt of the quote, the user does not w sh to
proceed with the option selected, this screen nay be redi splayed and the
user may select the alternate path. The user may di scover that the cost of
nmodi fyi ng equi pnment is |less costly than purchasing a nodified seal every
time the process is changed or the seal fails or to prevent costly to plant
downtine. Both of these strategies will be described in nore detail bel ow
in connection with Fig. 30. Referring again to Fig. 3B, in step 78, the
system di spl ays optional features and additional products which are
avai | abl e for the seal nodel recommended or selected, and cal cul ates

o I T o o o r o oy — A N1

in



15 selected. Fig. 23 is a representation of an exanple screen displayed by
the system Optional features are features that are internal to the seal.
They are comp@wnigsswhich are built into the construction ecTiuse/@eal to
increase the seal |ife. The price for tlhgse optional featunqs ot e agded to
the price of the seal. Dependi ng upon the path through the program the

system ei t her r a¢OENBAAS bt BASRZEBHLdeaBy S, fetlek e biRBle U@ dgk Qead RloBBIE
features in area 530 ang 534§é§) of Fig. &I. Thgﬂﬁsergnay O\I;eril dg any

sel ect i ons§antridge serbrigablesortridgs seq) sl PUMRHEEingnpnge exrtridaemodsl 35@%seelpme@1hal

f eat b
foatur oo WONGIA AES LAY ks B10 A AIRL QUISARG At Bl D
features aéﬁgﬂsemmdﬂdiget(@aﬂﬂmqﬁdmigxbﬁd@aIrmﬁtglsﬁ’Igldﬁes@?lforl?Iuﬁﬂs, dogbler 53,

etc. Two piece stationar are reco d bas _d upon, t he
manuf act uP@?“‘Igeg?r%%Frf‘I"é%It‘ ‘iﬂ’gg""éﬁf‘é’F EEEIIIT‘I?R% EI?“F’PILW‘EIS’W scosity
field (Figem %el aIshﬁPlt{%%eri%ﬁﬂ Fétio'l&nﬁlnh’titﬁéé?&sfg)ﬂ sé’zﬁé Hﬁ %@%Is?e'in than 2501

SSU for the ng used, etc. nd features such | ot gl ands,
D .t Pil e@cogvlnmddes mmrﬂgﬂﬂ\@dws @lahtbrd@ aaf san lmsfpwlleemaedompmq RV i n

hi d I hh I
or ovi o+ Beet SRARRRR 8 PRl R Rfor e RC SR PRI ol e o

are ext er Pamping Rifys 3560 Otexctypd sals afetrtislsvn’ but hay Bemcmtt@l ihiaB#nilak @f@@ne@n t he
guote form These Itens may be purchased separate fromthe seal. Depending

upon tHe path t Rersinge, tdﬁ@lwr@gdoahl,e withea RUmPIRgRIRG, thedollavine foé'E‘éIPrhséﬁadthese

23, The ulip®fealFH Eleflod e 858a Ty P DR RISl el S 18R, P iggtalsd

OCT 2001 ovetwdeda. oamynd;enes:on mn&eenéadmmmdéeﬁ layatréne copsdeetion ﬁadasrpl es of

sone of the addi{io 0 S that,.m . provid ar.e

Thr oat bu§‘I‘IP'H§‘§“‘IFéI ?@IS IF3 Eagﬁﬂ%‘ﬁ W‘ICII%?% zeﬁﬁeﬁggﬂd“ ﬁ‘bgd'II °§ee é%tl on
of APl pl 80%ir32 89) is BRbatel Han 98Bt StandaREmEde} {8 IiBMendEL O IR AELult RRs UESthah
ei ther a carbon or bronze 5 throat bushi ng. The system first checks the
materi B oAt pigen orgmpdyl istgetsemended. the rati ng for carbonis
unacceptable, tHe SRt SHERRGEPI"S cg{ngmrw%t 16, (hE Q%R USRS Wode?
acceptabl e, or allows he user to se terl pecrT al

r econrendatrbdrsn ace?2 riasfFig.dn, (cimpbbb) dead moddBasecbnum)md lvestepp M3 thasyisem of

t he doubl e seal and the API .pI an I he S re nds a I|ng
systemfo?ssigl‘Iéa%%maéeaﬁeF ‘I“faretaﬁj.?(?gﬁ glt ot €k tg%y ﬁg&zeélf’[e'ﬂﬁaﬂ

used, theisysd@Rch ﬁﬁ@@m@@&%mtrh&nﬁh&ﬂseﬁalwﬂwémke @ﬂﬂmfaQQIglengpmml s for the
nost efficient use. If the system determ nes the process cannot be cool ed

by theXuse of alncitapviédt the porppatikilitpanalyzer prafornges caprasbiit anglysis, Whichise a
convect i O, I?Kw& c@&ae@L&%ﬂﬁF ‘PSIDIfoxpeIaéIII dt&tlapearmﬁaedqqsebqag iyt h a

fl ow nmeter i ch l'es t efIU| used for cooling t eprocessmthe seal
chanber . 's'ysensgpsstthm &ﬁabhtsrﬁgmprm@mmdamm%l@l @wtheatEeufpmnqcﬁltsxﬁedl ngies he

maxi num c n th t of
wat er/ bar CIigtﬁ?é efr%slll ?\th%f) |cn? Ic?ﬁ?‘"aéglasllﬁ II]C P@P %@Iﬂy%%ge gﬁd

factory remj rrgesalsfeps.fm;yplaestqpueﬁeﬁmge‘jmbl ing the user to predeterm ne the
cost of the repairs and rebujl ding the seal being purchahg ed. Theuﬁser may
sel ect2%t he ki t sARexampleokg yeal dimepsional profijeris shoymnia Figel 2 cl Profile mslides, fut

pur chase. gl heuaLLIRLnE AL seal 15 150CHiM SRR HAGREN YoRIB! ARk RAgH32 Of

Fig. 23. Vi ng now escrl how't he user obtai ns di rren5| ons
and gr aph2i% ootsida ls:gaxl 254ampnirofinlbelt oircle fe sk @it siees| such api!&@ﬁéb dt (356).and

Goseri bea> S AR ey A aPoa e ety bt ol ). 8% B <

corponent giamdtdr 267 blahd Iexigihr68 U Birlantiléhgt’?64i 6-riag bbstiordi @65)positianl 222660y t he
functions of the design center. The design center creates, draws and

cal cul 3t eBositioRe26 Drnpositinn ‘b@ﬁ%mﬁﬁt%‘ 5(269), position 6 (270), actual casting outer

diameter 271, actual slot inner diameter 272, outer diameter of shroud on casting 273, actual

gasket outer diameter 274, counter bore in gland 275, bar shroud outer diameter 276, inboard



25 (standard and/or special) and auxiliary products for an application. In .
step 549, it is determined if the itemto be designed is a seal conponent

or an auxiliary product. If the itemis a seal conponent, processing

conti nues wWwDI9/4%48% 550. If the itemis an auxiliary prodREFUSPBOSdEsSsi ng
continues with step 563. In step SSO, -phe results of the c@QpHCTbiW2ty

anal yzer are used to determne if the 30 conponent to be designed is

st andar dbadance diameer Q7T de&btyde:dlandécnmamamﬂs,ea,utt&marixﬂamd abstimpdne TS itteael gl and

type 1 wth no eci gl and fe re . r 212),, sl eeve type
VTR o, el PudRSiordeodhi Cemaliert Dot At Y AdBioe ST veBinlier
etc.). lér @gg@@p@m&&e@r@&t@@% opriat¥\O 991 45488 PCT/ US99/ 04547 - 40 - ~,0
2 0~3 z00 processing continues Wltﬁ step 566. If a custom conponent is

needed, pr ocesBiefgmpatikilityaaalywr perfarms g sm of galcudatiops, Bihih isdeserihgd dn more

di f t h
i rens! Of{ SR SATBPIRHEIENS, OGS B CrBbo e o the
29 whi chustdeqm'mgiﬁe antdrface Figd10, eqnmesmpmﬁlecmmerisxcmsshe«avm Kig.dRil e for one

common seal type seal n ile re stored.in {milar
manner and con %‘ﬂ‘gq"ﬂ’%?fﬁpeqﬁ? ngg“ﬁ’ F “‘H@Pf 'Obﬁ%eclﬁie 1gﬁéh‘ful$ €t hat
conponenised kxaitpé %uﬁ71§> NPIREANS ofithe cAlbamtbns a1‘é|sﬁ>9édﬂﬁ thelp@fls de@bdsabisd udedces and
hol ders. In_step the graphic drawi ngs for the conponent are selected

from t helaggin the f‘gﬁrg@scemew te engipgper apd,d qss%néaecé& 857 28d sempenenis, i mgdhicationsaphi cs
are or £ epresentative in nature and only
show?Ba %ﬁn‘?&%ﬁrﬁéﬁﬁg’?r%cggingepg gésﬁred. The fields nmay be ~ o
different for Ullﬁéd&ﬁaﬂ@nssteahescahbeltm.tthﬁhailfryssamin stores one or nore graphics

for each seal ent set. up in ate ate form whi ch enabl es each
graphic to han7d ‘gp?a&%%mﬁbﬁ%’é‘fpwt??%&eeﬁ‘ﬂ“d%‘flf? AR AATENE he

di mensi ons beimg, reafindiawed di%bla?%rqw r_hed oPfhe c&ﬂﬁ%ﬂBﬁf@y &rfatchrt RectRimedet er m ned
field on the drawi ngs. Each draw ng type is cal out by using a letter
desi g natdngi232 Fefecis tzenipfosmation enteseddhy i wsgsusméhgunwfdcednfiw hgsSeptions2l Gand
USEd 5N %td’l Sd)tl% nfdh Oﬁ%%al nd5e§ E))? Ehgrco&ﬁatgllit)(éna gﬁ%!‘]?:ﬁlgarlxg.{la{p th}%I lMorrggnon

mat er’ al € an ensi onal "Veri f1 cat’ o manuf act ur | ng center
(e.g., fmay im]mdé the tgiant mype it bMElZaﬂebvet}hnedkubd)dm3mﬁeﬂtfs§eam;ﬁlendt’t@\!ﬂsmgs are

corrplete se gtawa rawi ngs wt i,on | ines an rin unbers of
2 seal HOUTSr St BST Pl e Hedales s EN MBI EHGT o and
install a21'60229' Qﬁf&:ﬁ Well hense dé&@ﬁbédh@cd’fﬁ@é{foﬂ%wmg\%Cent er. "D' draw ngs 2o
are conpl ete seal cutaway drawings with no di nensional |ines used only in
the proposal derég-dBon see 3@0 thehyystemunasehies the getug] shali/ ssglssizefwm bigpl Garea cut anay
dr awi,jgs, onal S n e
propogal ?get%gtflg#a@;??e%kSIZes fromflgg bf%ggﬁ%?ﬁ?&ﬁe{rcpg s'§ nd, é ﬁs‘iﬁ?@‘?ﬂué gg:t%nau on
i s then ‘tHeul fite th bort oalchilitionr ey 30Sall Lagoaxha smatchlic hotdsuindfiandpdd] itis st andard bar

stock and speci.,a Si tQ ace datedfferent n_var atlons when
The' 55 CITBIEAE 6 SRR Si20 o P NFPEF Sh SIS Eitar* (L) 2e008 A 5 ,,

enmbodi n&!ﬁdndaﬁd%eél"s%"Ifftﬁhrs&eh@“ﬁtﬁﬁxttﬁimin@e @edcegsmg@entmbmmdftmm shoul d be
di splayed, a chart may be input into the seal di nensional file which

i ndi cat es whi dhthgsigglis rot péthinghedesired range of dherstangard sepl sipgp ifds Thep deergipgsh nat i on
for gachyca EEATe s DAL Within AR rGRE,
standardngoEr%gg%e%‘;thgElll Sé%gf/ste rEl?lrs éetlée)‘{rt%qﬂ%g ‘I’th?eﬁ matetr:nat fr!ggé he '
seal washe ket xs)setmbxmrtrmﬁdédf By tlhe nmeddicatipaoicfS0&P lsmdmdveméﬁﬁmﬁes i f :
the sta on .st.andard cs should be used. In this '
exanpl el}ﬂdgt anaé'gmfrgsuztff“ﬁﬁgored lgb gd(ml l{\elp Q% steel and alloy WO 99/45488
PCT/ US99/ 0454 A” vbfes areQeR fi€4tbn A0BZwWRIGh askahé astotvesfystdimneiaios ot stpleiddis ar e
taken fromarea 590 of Fig. 25. |f the seal sel eci{fgd uses a g.éifgferent

metal, t'RASPUBRAUMRASE: | arergiandppdificationonotesehich e At FedifsAtis o c k
dr awispgSh@hRr Hﬁaqnaxé%o { g@g&g&a@l fbih s?‘nﬁ&x‘d%ﬂmé $olitQnd BhIY seeadn tw @&%11568 the

results of steps 566 an are conbined to create a standard
engi neermv@fqumpmmtb’rpaélaé‘ﬁ)”monpmehcvwmctds Vdnqirmglamn’dlat mh&eations ﬂmslst:ir e used -

for engi neer vi ew bef art puf.act in.the manufa ring
cent er. “Wg%[?ft CEMRPE quar?F %gﬁevﬁﬁ(g}aearngéi?n SCS%P’I] {PeSESsT & egwmloﬁifgt ep
569, the conponent drawi ngs created for the seal are conbl ned. The conpl ete
seal drawings (fromFig. 25 area 590 or 591 depending upon the materials)
are taken with and t o without dinensions to be used by each of the output
formns.

. =T




In step 570, the conponent draw ngs created are conbined to produce
manuf acturing prints for each stage of the manufacturing process show ng

different vi %9955?%@% conponent which are viewed by a macgifisholse
e

produce the part’ se graphics are stored and retrieved in r
fashion to those graphics di scussed preilé‘/g'usl y in Fig. 25. 48? ﬁ#‘m#h@

conponents to be ,desi d are not..standard, as det.ernj,ned .in ste 50,
or oBesel et LR Y ol e MO AR e Reer HptRRRIS R G hbReRrEuglg of
cl assi fi edthamod|fREE stalefeY@&tdnd ot her conponents, etc. In step 551, it is

determ ned whi ch conponents are to be desi ?ned., If in step 551, it is
det er mi ned t hat Bogpssingithes cenginges witkstepidd, Iishovizeds notdn theaengsutben inistap 39dep

5S2- 20 | 1oL s: . det j K 404§ to
rant act urL G 3emindbis ' 6 HEND G HOBlerlf1Bo0%) FLARE MTINGRERS, 10

| east three typd§thefshat siekmatthes tlie eneted sgiaizesords witldmd deshdé rdnge,mdi f yi ng” a
fini*shed tasted gl and. This .t uses a.finished gland fromin tqry and
nodi fies i eteé?‘i”ﬁﬁt“? ??ps'laﬁpéodl%ggo}QmGFséﬁ’ﬁéa"W?nw’?xhﬁe% R SIEP ?!ﬁ]ﬂ/“%ma_ryzer
has recommgidec.a ifth&bsk §otPEimbasidh (Fie. 10, RRLGURIs bBhRNT if i§ BlaHK 88 veiPestidnl 9-
11, 212). 25 The second type of gland is made froma standard raw casting.
Thi s type netes02Ah & setians2ddanbitiof §igadl,as set brstepr3@6 ghdiprdcesting coninaestts stepe
speci al gls@gd features if selected by the user in, Fig. 10 area 183, or
Fig. 23 areda 534. This gland type is used when the conpatibility analyzer
has reqemended [athgbax Bore iRfendiof is nb? blag 6t ik tt@n dédidrminelad] tha @fferdiRe b&®EeNas

sel ected one or nore of the special gland features. 30 The third type of
stock i s dhe by kage gddh ower digpeterob ghe slegs, slus ¥ (980,45 pasitivad The bex kosg sdrom om

scrat ch. gqgh O?Lx@%l@ngxd%é@&?f Biter BarfbtSliOFbiFid 18 aégggi.g%}ipﬁéulmi 8sigland

is created When the conpatibility analyzer reconmen .a gland type ot her
than | or préessimg wintinuea véibetep309.dE thegmsult iV GYe) B 1R8I fle@inUREOFBN54 Fetin 42 -

, 0 2 OT 20l I i.s t.g be used. An exanpl | is agland with

scal | op. ﬁ%%ﬁéﬁgd2@%?1@‘381lﬁea’{%tﬂr%ﬁ??férégs"()f}?n‘iegglts8%?%Eﬁ?and in the area of the
gl and helt sl ot 9nekp BOY,6iSis HQeratsAnTIRE Bbeddphtodimeindnt (FHL U0laRX § £9)34 BlanK. gt hs

and short distance to first obstruction fromthe face of the pu stuffing

box. The deBirgh iRaem 12 &e yeification npty Xdde setimseeiinns Al bandrd Spdfie- dbeadt o

cal cul at e grhi@ssndlonBRwds Wit stepr3 18 Mgl diinesliRe fdtdlank Us LRPBICAls defimreanp! e
of one such worksheet is shown in Flgl.9 26. Fig. 26 contains the results of

t he conpatthbdifferepcehesiveendhe tio dapth andihg insidgde ¥h0§Dis pesisveroidietios denthn i n
area 601, . i ' s i . n j ans i n
rea 003 driopifORANE, B BENEMC1BRlE AR 13 s 2 A B SHNIP B R
gl and typereveskiny @atimé vdihsppadys Ifile siubtdyseghiyrein shaped 1 @ittmadibHresionestegn
probl ens. Areas 610 displays, verification t ot determned.fromthe
conpat i bi |-¥1%f‘§ 1S 8ehinAea 21 AP glapd e o act N'a“’r‘?%die’fﬁngg'tei’ﬁﬁatWBfeéggbse?%r%ﬁ“ned by
the conpatddidis! PrBaingzehiinudl KARstEPB1-Nd 609 di spl ay notes generated by
the conpatibility analyzer. If in step 552, it is determ ned that the gland
shoul d be nade fineap Abdiitfiydetermanedliifthe fesyolptraetion dgnensiondFiggl Caser 180hess wit h
step 554. s . 554, 1 g . \Qr ki to
det or m ne (KSR il e RAT LRTRRPE 0@ shOC WK SAREEs Tl 2B 5erlY L0
t he nods f i1d pdrdasascevdingdontiyes bethisrd 8 19.olfteadimt@ivaids nbtGlaakdn kb Bofvitis Thi s
exanple is, only rgpresent ative in_nature apd vari ations mil‘é} occur. . base

I

d
upon t he Sitermingdijthedifferepcedieiviep fFst Higdtist opsirusiion and @Bigide Jenigihys Posiivede - o
val ue in celginmhe8QRide 1B S Fof g Ah a8 S ThiS 8if-hineeif Qs pisiRRSS 0065,

affected. The L1 and L3 7di nensi ons use t he st anda}r d L1 a.nd L3 di mensi on

from Fi g. ptoessirgrontdueamith2p 31 ani trsldiéfetches in agpativey progessing comthunewah)scp The

gg:g%?t Ive \ﬁku ‘I:“n sltesp SSI%P}t risagetteef\r%ir{ceﬁ 1 its uﬁ"fe%n%en g%ﬁ]ﬂnl‘t%e géggg\rrlesrlar?gne cng|087 to:l'-?1’25(.’jlr €a
30 Ifitis, in step 317 the modification note 505C is set in section 215, gland type is set to 12 in area

212, and the result of the calculation is stored in area 219. Processing continues with step 319. °



If slot 508C has a value in colum 600, the "S" dinension is replaced with
the "S" dinension fromthe chart in Fig. 27, area 624 which corresponds
with the bolting size of the 25 punp. If slot 509C has a v%l

600, the Spe¥PAP4H¥BHt | D graphic appears. The Slot , i, ID'{

ue i | um

VT
calculated as follows: bolt circle - (bé¥ting size + slot cl®ardncéy™ where
the bolt circle and bolting size dinensions are fromFig. 10, areas 191 and

189, and kfithds diffgrened isapthetecenithe rhrgsiinmsitep. 318 the medificasipg no8SOSN issebin bl C
has a val ue in,co 600, the scallop.shro gr aphi c appears and the

fol | ow ngarﬁaﬁlzgﬁf’%‘#?@gnag?’_gccﬁﬁ%‘?ongwets“g rsécfp?%-g' (hex nut head shroud

cl earance + . OInQep3196i6detrnsiRédif thelndmbeM¥D 1314 A5G 88, LT NI/ R4 Tr it is43 -
~l 2 D-3 2pti~ The balt circle dimension is fromFig. 10, area 191 and the

hex nut hiaap3RP eyedfietionnete SA6Avisrist iorireas 214 and Ho 9f Fizy 11, apdarogessing | f t he
di fferenc PRG, ; u R : i [ .
obstr ugt |%ﬁ9ﬁe\re§ﬁ1ml§¥%%§ ﬁgérlggc’%’ ﬁsslt r%zlaﬁlt el% E?ﬁﬁﬁe?el?gl,c ngﬁlﬁégz})\?l)?o%seli. nut -

and t he stpear&urs Hithemhohior vBibals istwve db farsgotocels§ing dunsingbis fidhrseapc3@Si ¥ it ieast t han

zero, then the IDQ of .Shroud, hex. nut is: It Circle - (Hex. Nut Mxi num
G A eer Gyt Slep 335 55 deioppines s 1 by e B st GieR pimbetort Yo veny 81
area 191, 4&mb3trh&difi@tion Hite BBSN 1¥1480 iWafth 12 PICAHA DS 5 CRR PRIcEssing chhifed il sté .
area 620. If the difference between the | D of the shroud hex nut and the

out si de | RSedfthe nemper@bbelisieeddoin ep Prhrmdification nete 886Q Eo¥ ingregRéhitedandt han
ero, . | thiLs..:

007 Por Bl B4 2101 8 12 SO I RIE B0 9158 Lo DSy

circle - Witlages32%w head di aneter + .010), where the bolt circle is from

Fig. 10, area 191 and_the cap .scr.ew head di er iis . fromFig. 27, area
622. 1f the di Tarenes I‘la‘éf’?ﬁé‘é‘ﬁn@tdrigb?‘tfp&_?m% éggﬁmaﬁ@abb%-é%%@@ e

out si de A& BashepP26AR3ifidhGibh Rfte (f ePiMadad 214 #nd ABSRAFZ! P) adSpréde8@ier than
zero, a socket head cap screw and the ID of the shroud cap screw val ue are

used. |f coniiguegdivithestepddb Ifshis Beld ixnva hlaplorip step Rhit isdeteamined Hehqesgrentered val ue
fromthe . r [ . in

col uleGO(B'P f?ﬂ’én%ggndiq??ne@% B‘%\%é}l?e l;rrg’rz]lgl gnk\?gergga{egﬁiegﬁ%og%gggp gﬁtll%\%g?ldﬁ%e%nd aD +
(516C valisd. If th@sdlyd is “Wighen inlsep GR{ s Benmiherkif it nualkemoffbobisrwkd gyen. 1 the2 o
area 260. After..c uting .t hes han . processi then c i W, t h
Step 555 WRFESLHAL SU P BAp G208 PRATBI RO AR gt BELer) 3 et nues

W th st eprs&sing bnih&dd witiBtep3ne. HRRCHRbegbABEItIE 3 I NEY FBO AnbdlfigHiGRNS| ONS
is created, using the standard "A" graphics (fromFig. 25 area 590 and 591,

dependi ngpotpBTCrikeet imares 214} yland fypsisspt t5@dn awa2hy agd e dakug “EoMptriehin afrawi ng
and thg oghaipl o JLMY RG9S coffndE hih Hef 88 . rom the above
In step 331, it is determined if the bolt size (Fig. 10, area 189) is blank. If this field
blank, in step 332 a verification note 508A is set in areas 214 and 215 and processing continues
with step 335. If this field is not blank, in step 333 it is determined if the difference between the
slot width and the bolting size is positive. The slot width is from Fig. 12, area 259. If this
25 difference is positive, processing continues with step 335. If negative, in step 334 a modification
note 508C is set in area 215, gland type is set to 12 in area 212, and a negative result is stored in
area 220. Processing continues with step 335.
In step 335, it is determined if the bolt circle (Fig. 10, area 191) or bolt size area 189 is
blank, If either is blank, in step 336 a verification note 509A is set in areas 214 and 215 and
30 processing continues with step 339. If not blank, in step 337 it is determined if the difference
between the bolt circles and the bolting size, less the actual slot inner diameter, is positive. The

actual slot inner diameter from Fig. 12, area 272. If this result is positive, processing continues

it A



calculations (step 554 ) are conbined, and al so the conpl ete seal draw ngs
with the detail drawings (fromFig. 25 area 590 or 591 depending upon the
mat.eri al s) WWvOI99/45488 wi t hout di nensions, are pulled to be uBEHUB/O#HE out put
forns are retrieved. . In step 570, thezatorrponent drawi ngs 8r3tedi®nd t he
detail drawi ngs are conmbined to 30 produce manufacturing prints for each
st age of wiltestepp389f dftagntiveginstepS8s e nmldtﬁrdatigl nhté FCeintet'in aiea BES, gfand phi is

conponent whi.ch are.vje a. nachj ni st roduce t art. . WO
ol Bohas se D et and thg skl is TR aida 0, PlaRSinE niehenfigioes with S

determ nedot hat a casted blank or bar stock is used, processing continues
wth step 553. In step 553, the dinensions for a special gland are

cal tul at ed. Bellﬁwep 83%iitds ée(errmmeé ipthe éolpgnpqh dhig. dgeegilaawl%ismkmﬂfblhnlm be
te t t to t
ccoombadre Hny VeiadRaradl s babig AR A0 R PG il e AR B e

from bar 3500t#000blaik, M sej3aa6HsidB@mhiSedliF sedfiffetende@dEtveeht HBBSIt Gl andahé CU at ed
because the piece is being created fromscratch, Each dinmension is

cal cul at &g pridieed maximugn ws*é@r%mm@rﬁé L&hﬁpq%qré&éseser ebteiskrand emthe easingur e
the seal §D§os iVl TRChed { ﬂﬁrrﬁla}?&th%@lfok (TB igﬂ%‘ﬁg%%ﬁ fhidat ed as
T circ snrou

foll ows: mensi on: hex | earance = , where
t he bol t ooter dlameteoofthb sl&oucson‘ theraskngyis fibdy Fl@t’ B ark® 27 rifl tHehresuhéxpdsidiae, shr oud

cl ear ance val ue is.from Ei % el e§ 623. Slot 1D Valu ﬁ bg% circles -
(bol t ithg PSRN Copiiues vifh 5 Hég f negaliy e, PR CeRine canyTves WP 8R4 es val ue i s
fromFig. 10, afaep IRLitid terh@eliiiMbe Bd)lZﬁrc‘YéideElOSarJal’l(Mf) fsibank 1 blaakga 189,
and the sl ot clearance value is from Fi area 625. 15 The Counter bore
Gasket OSePBRbAYEEHfFatian BQS‘?rf)lhf’e’d Setdi areas qns 2{ handpepeepsingriongpucy yifstep) £ N

| D Pil ot S f;
wher e thgla?'DIfgll T’aw‘e‘ th %g%&éﬂg&ﬁ?ﬁ Laéﬁrfégg&ig%t%ﬁgﬁqg EQ@%%%,%K%[ a?j ce
val ue is sénewrmﬁmgum Bdad daamaexﬁ%thel dutékltl'fanie&rléftmtcasnsg il pmsikiver THY/ cAp sdréven
Box Bore + Gask Syrface = r et OD,. where.th Bor e vaI ue
P F £ S RS Pead g as A g CSRI00R: S80I Pbf sty 8 g o7
area 626casmg @m@ﬁ%’(b@r&a@§ kertihiOk sl (EHRSiti08 in St I3 BH@AKSEN Ryte GOOPUL | NQ:
Slot ID (Actual et OD - .050), where the Slot IDvalue is fromFig.

12, ar ea i9sepin agend 21 handadis @ad progesiag coxdinyias Wish ptep 3350 Af thp gesult 5 neggtivg, in74. | f
this res | g1yl .at ed
above. | < b 2e s Pftaldehiinl P AU Bl 20K S1LOBRKEL AT A IR T B0 5 P
Counterbmesalt@e&;chedm@i‘)eaZnﬂeﬁrdcbmngmﬂldnmmmgxeswhbmenﬂﬁi)n is perfornmed: Actual

Slot L|D- (ID |Iot f a va r, Bore, Lf | D Pi } S bl ank) /
> “untle the adh g 34 it Geisrpiead e Sot SR wRls. 14:3agoRbis Bk YRRk R b o
value is s{eggm Elvéhﬁclaﬁon AIE 1 IR set@R rehd E1 4804 2BOAR pfédebiing confifREWithtep 10,
area 184. For seal sizes 1.000 - 2.500," if the result is |ess than . 105,

t he CounBé?-bmet tdand it St@‘ﬁ“st 1 é?imuwi l\f\ﬂle ifference petwegnatle petuad £asting guter
cal cul at 'd%?neter %Qd %n (Sium 3 51/ % 1|rcl%: 2a tﬁg géx '?‘L%Q%Cr% rBQrglmoé)th%%%; aﬁo'rgers 1?6

result is greater han or “equa ue ’1's used
For seal pssines %eﬁ%al—caﬁm@(w{er diafnetehis ffdﬁSEigt 13, areh 8¥Kaddtanhexini®healhe ~

Count er bore, Gasket OD is replace "x e result this cal cul ation
and G&k EXHaum path across corner 1s from lglg%‘} area 620 Ifh he resutxs pos?tl;ve processcmg

continues with step 355. If the result is negative, processing continues with step 345.
In step 345, it is determined if either the bolt circle or bolting size is blank. If blank, in
step 346 a verification note 514A is set in areas 214 and 215 and processing continues with step
- 355. If not blank, in step 347 it is determined if the difference between the actual casting outer
30 diameter and the sum of bolt circles and bolting size is positive. The actual casting outer
diameter is from Fig, 12, area 271. If the result is positive, a modification note 514N is set in

areas 214 and 215 and processing continues with step 355. If negative, in step 349 a



WO 99/ 45488 PCTI US99104547 - 45 - 0 2 OCT 2002 seal sizes 2.501 - 5.000",
if the result is greater.than or equal to .170, the Actual Slot ID Value is
used. The Slot/Hole Wdth, "S" Dinension is obtained fromFig. 27, area
624. The L1, MOX9%45488 L3 di mensions are deternmined in the fadT8®/PHYSHtanner :
5 1f slot 505C has value in colum 600-80-Fig. 26, these dig&REl are
calculated as follows: L1 dinension = Qutside Length (fromFig. 12 area
254) + Spmsahﬁbﬁibﬁ@,otdﬂmilmsianmzlﬂ glandhgpd @roge ket (if aren? i, gnd th2reatile 253) -
Speci al505C; and L3 dinension = Bar, d and Len%th (fromFig. 12 area 261 ) +
Speci al50%@ed in a5eq 323 | Pspeessingctheneontinyss WithsiePa%-al ue in col urm 600, t he
standard L | di i d nsi on
from g, 12, arenpaay L aed dy A e R e o

Fig. 12, lzlméca I1PBlank, sarqpssmgfoontutdeewuﬁStstpﬁéhsllfombliﬁhemmﬁﬁﬁads @Itnmmtdvfal ue”

cor nor &) 8 giferTke bl it bReERane it bR AR TR M iR RS, o
area 191, dxﬂrh&eh@)poﬂﬁi‘ze Fita ActirEDea sting odtefl Hiamaer BFSNCHIE NEY, Sreya’melfths résiig Fi g.
27, area 620, and the bar, shrqud OD value is fromFig. 12, area 276. If

this resUROSItive RIRReRYIRG Nt St SHAPAEil s Iffiseative. Progessing @nw@gewthﬁtfp Aégati ve,
oot o awes oy (Nap Tkl ARG S he el d st en gl o
Shr oud, vﬂm&éStaI’k@nﬂodttoanrecSIléA;’ﬂse‘t/ai arensi2$4 firdohhS Ahd)prog¢€sing cerdint@hyitlasieb t he

i 11 orlbncibindt HuBlkon &R 06T i g b Bbeicede i RS RiRe S5 ¢ om

Fig. 12, aﬁ@aha%@ér ah&tmah@ulloahia@ outdr diabieter Bipbbigve MR mdxiiie glagd ohitBan zer o,
then print "Heav%\_ x Nut"™ and the ID Shroud value. O herw se, if the
resul t i sJipraeter if Ham Bigr 10, arep A9, andsthp getpal cpsting guier dipmagieniy fromi e 2P s s

corners +7)03Pines reéuﬂl SRHA ﬁg&sm con\fmﬁé’s%w&}l?ep@@h t If?x'eéacfxlvg 1X§LH§6G s from
Fig. 10, area 191, d the hex nut w dth across corners val ue fromFig.
27, ar ea Bodificafion ndiefSﬂé(Ememtaeetav?éérglartdeypeDo SR iscngtin lHeeR 2I‘LB|,tané¢h§ rcShl@ iQut si de

I nt er qgl (t'bs%r UCtlﬁ% &, t \ st Pi)e’d s then calculated. If the
resul t %fF W2 111a r%c§§581g nlmbPI *PEX 'Nut" and the I D Shroud Hex
Nut val ue. O hgnwlep86l, llflsﬁl‘:'t@nﬁlﬁ@ﬂhhells) Hues&meharg Z@raﬁ:a 186) it blank. 1Bolahk,Ci rcl e
- (Cap Screw Head Dianeter + .010Q) = 1D Shroud ew, WD 991 45488
PCT/ US99/104t58 262, agrification “2‘5@%A2b?72‘%@1581‘1ﬁ}§12§élat‘d Eﬁ"F"é‘F‘Eg gontigeesvath r om

Fig. 10, @defr1l9fnot ﬂﬁﬂk,txﬁgtem,ﬁ% g iFME B PRt R HON/A.” If yes,

processing continues with step 371. If the value is not “N/A,” processing continues with step

20 364. In step 364, it is determined if the difference between the actual gasket outer diameter and
ID Pilot value is negative. The actual gasket outer diameter is from Fig. 12, area 274. If
negative, in step 365 a modification note 518C is set in area 215, gland type is set to 9 in area
212, and the results are stored in area 226. Processing then continues with step 380. If positive,
in step 366 it is determined if the shaft/seal size is less than 2.625. If yes, in step 367 the
25  difference between the actual gasket outer diameter and the ID Pilot is divided by two. If this
value is less than .105, then in step 368, a modification note 517C is set in area 215, gland type is B
set to 9 in area 212, and results are stored in area 225. Processing then continues with step 380.
If the value is less than or equal to .105, processing continues with step 380. If the shaft seal
size was less than or equal to 2.625, in step 369 it is determined if the value is less than .170, If
30 not, processing continues with step 380. If yes, in step 370 a modification note 517C is set in
area 215, gland type.is set to 9 in area 212, and results are stored in area 225. Processing

continues with step 380,



fromFig. 27, area 622. The difference between the I D Shroud Cap Screw and
the Qutside Internal Obstruction (fromFig. 12, area 279) is then

cal cul ated. Kobdnisgssdi fference is greater than zero, then pgmisododsSocket
Head Cap Screw' and the I D Shroud Cap Scyjew val ue. Ot herw ?52 D‘E iﬂ% result
is less than zero, then print "*" and the negative value fromt Shr oud
Cap Screw. The BBsEh 9PN i@ferbiifddGine BoCksiecvalbd froth i, 29, GfeaB ikl 4P i 1
colum 600 of Fig 6, the new cal cul at ed above i's conpared
to the Nablamknn@eaﬁdﬁ werﬁﬁccatmen@,c SHS{Alsacteaar_‘cwWaﬁd 2 Heandgnoce &g @nemetsOD i S

g e ket Bt 5B P B B gttt o0t v
f ol kowi ng gelkanaire: dqeanaé}%natxﬁruéaroerelv&me%egawé lyﬁem%ék&%teaawgg L1

di mension = Qutside Length (fromFig. 12 area 254) peci al504C,
di mensison frem Figi e atce Agt. N pegadine. Mh gep 174 aamedificatian neteSp%ldCaiwmreahtﬁ 15 L3

d! r’rens! on g an§ %’é)e% saePf!) d‘m%%a@lga.x@nlsﬁ tSare gtgreﬂ a’}ag 23)) Proc% s?xf%con %flescwn};he D2

Di nensi on m N mim val ue™t rom a st an char

nmodel / si zetepeadm I die regult Wdsgositixe, mmmp/msuexs detyrniifedif the Bhaiideal sideris resthlo! ti ng
i nformati remain Iank After the dinmensjons are cal cul ate

processi ng 6c7'ga i/ nﬁu’é’s“%% gp Q?}e@ﬁ%cd’ idg}e“”?ﬁe i’qt‘ﬁee’?@c%‘?le%?@sg““”t e

stock dr a\&hd‘ﬂr‘é b@i soxe%lrub LMedePsy twadistat Ben f1r7omMeiks in d6p 37528 8ddBRaddigodd and
type reconmended by the conpati'bi ility analysis or selected by the user, the

"A" gl wndSQ?%prspfcmuaseat%&@iaﬂdrtm i@ pat be? ingpreas? 18 0md dhe regiit lmtomigl aew225f t he
gland typg, dd ?ssﬂfg her on{’huegthﬁ:p e9,3§6’h1f?1§er mé‘% é!erftﬁ ?s%ﬂi chhiRaY

ot her gl an presen I"an I CS rrespondlng
gl and nunbéth s@lpaﬁm If the shaftaeat 3iz8 Bess t}ﬁpacma,l indiep atd is 1sdTea:Ymihgt$1fHWrehﬁt ishown

25 based on the ations_jn st 553. ep 556, nsi.ons
cal cul ate Sf»wa%t§ g@?dﬁ&“?ﬁ@ﬂ?‘& *ﬁﬁ@nfw%@%&e@ssﬁﬁ&} tﬁga"ge HEI nt o

a speci al ogl gogl ﬁﬁ%ﬂ&@sumns Rbreli®h €, yﬁse@récegsu%ngén%ﬁmagwﬁh el Ishefradspr part s
are manufactured i'n the manufacturing center. The conponent nanufacturing

pri nt sist hisrgremdsr then &%ptmmn%&bntwusswleﬂepw In step 569, the casted bl ank
or bar stock gl ik q%)dif 47 ete?‘-lgl?ne:[i lﬁ‘ég%%?e%\',@ J:xte% n%? !)Ikl égzr ‘:Ia‘_\l‘é:ﬂlggxs b%?%dﬂtb?m ned

fromthe above ¢al at 1 ons re co raw ngs with
t he speci ai s«épB&l hvdtﬁtwmgﬁotasrspt ﬁlsarin freaxD1Fiand 2 Xmand tieecohipatilsligwinalgsis isC, "

"D," and "F," he gl an WO 99/ 45488 PCT/ US99/ 04547 - 47 2002
type recoﬁ%ﬂ&‘éd E%Fjéd?étﬂpg\%?s“ fidgiegmip g@ er%ffcége%?“ @Fé\ﬁf‘f?geé‘teggem al

C, " " Specidln thbe valiidind BRESkMe 1Ength, fles@nm Q8 P&tivePERE Akevd bRBEHSIRORLIAARalue
recommended by the conpatibility anal yzer or selected by the user. The

dr awi rags rsefyormElng fareari @9 weind o qutsiderfenesh is drom g b, m@aﬂbﬂf hisohsulifis t he

vari ous ou 570

d
R RGeS R T o

manuf act udéttgnipdd iNihR diffirerRe bBwetR@asidd lehdIk, 1658 B8D; %ﬁ tihiel SNBvOEAERIS $Froghfawd ng
different views of each _conponent which are viewed by a machinist to

produce t Kaupispesitivg 1Ehangifferense ig positiGs laétea@#ﬁgnﬁfiifmthngw%\m i§ petin o2 28,
I in step;HIReve thpd 8 se4b §araSsh 3 BRlresthe 1906r8d AAFEa 225! 1L deSuld i@ nbifacivs 11

processi ng
25 step 385 a modification note 520D is set in area 215, sleeve type is set to 4 in area 213, the result

is stored in area 227. At this point, the compatibility analysis is complete.

After the compatibility analysis is complete, the system analyzes the data produced. If
more than one gland type was recommended, the system selects the gland type in the following
order of priority highest first: 10, 4, 9, 12. Each gland type of a higher priority builds upon

30 characteristics of the other types of lower priority. A gland 12 is the result of minor
modifications to a standard gland. A gland 9 is the result of major modifications and is made out

of a blank casting or bar stock. This gland encompasses modifications included in the gland 12.



~0 continues wth step 571. In step 571, the dinensions for the sel ected
special gland features are cal cul ated. The bal ance of' the di nensions are
taken fromthe standard di nensional charts for a standard seal. Processing
t hen conti nud® R4$488 st ep 555, where the standard gl and dr aRFRYS?24r7

sel ected, in the sane manner as in step3%67. In step 556, a dg2 ?@ th IS
created using the dinmensions cal cul ated and the graphics selecte Far

engi neer i Aglang\ ipacuwdim glang siith g reptangalar bratnattem byt ead indludeitee medifi¢aionuiof ng
center. T t rin i ; noni-cal Iy .stored.
St ops. seolEAEDEER. T ARk Rl BB b Raf Wiy WA ECGEMIRT IR el T

t he resul inclufle sdnetpindifohs bBgladdaypenof4nof andilng Thé cantdpeion af glahdsdy éestbasd @R,

processi ng continues with steg 537 In ste 57, each dinmension for the

sl eeve isgf%ﬁﬁp%{%ésf’}?ﬂYQ% : °°$%3§66F%Yﬁ§???ec-he punp di mensions to ensur e
an exagt fit fofmoRethaPphd S@bé Qs redHirh@ided, IREGERM Bfoss! ﬁ@%%h@l%%ﬂ:@ﬁ may be
accommodat ed. For exanple, a straight sleeve with non-standard ID, hook

sl eeve, stlegyeshewith thesglanslsca soeveofdiighes prierpy encompassesine mpdificgtinms ofpselesval | D

I : it h ' . . b dated. Th
St andar o SeOBVE SRR HOIE BB d i Mep b TR B BT TR R S nd

profile iinclubé rekificalibyd fosm Diah®3. Pie x@MRhed sofs tiediBeior thee i51aRA2S0 of Fig.
di mensi ons used in one of the nore popular sleeve 25 types is found in Fig.

29. O herllilfalhdimsasionsare RioBided shesd opiiap ipeelqctrd) dorady Pnie dimensinads blankhesi onal
profil f l.n4Fl 9 Sl arge
e 1 o 5 bpfifls Wiled GEHg L pa AR hdokRGE el a0 e o REGRERTIB T 2°, |
area 632.bl8lkethed drotoaiysekdetrd. Btallplirhddsioas am blankah©B4ptiGh Beslectairbeer OD i s
in area 633. Sleeve # 2 o-rin i,s in area 635 | eeve snap ring ODis in
area 636. ‘@F%%W?’B%ﬁﬂ???&%ﬁ?ﬁ?%%“??%@? t_&i’_&é{_e%f?f’%e G IS GHRIAG Feat ur e
30 under &Giér. MarihttbndiShe ES8patibllity DRALERTPR Pi hhi Ye AR % 268don@RiateSaRsMIENdeEd
a sleeve type 2 ( Fig. 11 area 213) ‘the following steps are perforned.

Sl eeve t ypechanicd sealpopul ar sl eeve type created when a non WO 99/ 45488

/ . \ : nd haf l ' [ d.
For ths. sl eevd ot discirta P ond AR Ry BRI ol e SRR o e

speci al sdadribed.| Bi@VB! @p&SantsM¥cfebn disSlag plodidb@bethe 3fstdn®ht a7 (BlgnAsiThe 1: | f
the shaft/sleeve size I1s |l ess than 2. 250, take the shaft/sleeve size +.002.

If the sHEFtselrisapeoithy bour difigreatieaseleptinn rasthedy ligpnsids3 #28 ser 431024) thee
shaft/sl es%}é@tsfféoé,g3d't@§i?&ct e HaRRS bPEnémicBiogal cul ated by subtracting the

seal size fromdinmension 1 and then adding the sleeve #1 o-ring OD (from
Fig. 29, area @Bdspired by thaesarahpserlmodel mpy besdlaetedfromng diop dovwmmanletor thes| eeve
type or Fig. .1l are 3 if the.user ha | ected a 3 or 4,

t he dggi gsﬁéll@éﬁfrglly bgé{]l%ua?agif‘égle %Cﬁg{ﬁu%eggbnn%reaa%%f Zrlhggyée.m ?%réu\?éyc{g%pes 3 and
4 are sinepladendet sshiacéen ﬁeﬁ@@eszhe stileyoddbeuriehy bar Wedronmbathewsdreedepesl from
1o sleeve type . 2,. and a third di mension calculated. Dinension 3. If the
shaf t / s| SBQE Veichds pampasahie torfhmses! opgently bewng Ysefe shaft seal size +.002. If

the shaft/ sl eeye. sl 1 3 : a0l 1= shaft -
seal size +. 00? Coﬁpﬁgtrl{/i?g%g%? SE%&@%&%@Q&EW?Q%%& g%_l'manner.

The competitive analysis may be stored as a data file or text which provides a description of the

25 advantages and disadvantages of the current seal model. This information may show a detailed
comparison between the seal model being used and the comparable seal model from another
manufacturer.

Additionally, the user may initiate an internal analysis by selecting internal analysis
icon 422. In one embodiment, the internal analysis is private information which may be used, for

30 example, by distributors or manufacturers, and would normally not be distributed to third parties. .
This information may show a detailed description of the current seal model and may explain the

differences between the manufacturer’s product and the current seal model. It may contain



Wth the dinensions cal cul ated, processing continues with step S58. In step
558, the ~ 5 sleeve drawings stored in the seal styles file are selected in
t he sane man he gland drawi ngs. In step 559, the di g bt ai ned
fromstep 85% rggiz[s e draw ngs sel ected ;rom step 558 are conf)dl % ¢

create a sleeve design print for engi nedt ring review bef ore ;ihit@Tamz

manuf act u t act urin rints
e el ect Mkl fifeg PR bt ook S Blng SRR an SRS S e e
manner di thedssad sabmodel. |f the result of step 551 is to nmanufacture special

conponents, such as, statiogpary face hal der f aces k collars and
adapt er plates B%8deqting sondzy: e HaEHaRPE PS E’é&l”’b?‘@é‘é%gf%@nébﬁf AMUEEL witt h

step 560. mbiel $tofdd iR UL selisHRRTIO MhersthiR ﬁx‘d#  @bifthin 'g&pﬁic?mﬂeséﬁﬁﬁoh%f to
steps 553 and 554 for glands, and step 557 for sleeves. In step 56

gr aphi &s &P@@@Ifé@tseﬁ ﬁsnveﬂlhie disagmeioms infonmation. ol ajdistrinugqyds BHE the aystest @feves)
and 555 (1R ts

di mensi ons fﬁ e cr g%% })hr% rgﬁsé?rﬁéeégggﬁgw?% ']{?2[?}5% “ﬁ%ﬂ ?@oﬁéhﬁ[} %k ur ed in
t he , k nEhisbdditien ofragogeeailoes the distrilmoorpo neatk h@rqnﬁlay tptu"duagarmhtuﬂ:ts $orads\e t hen

el ectroni cal stored fstyfe @ﬁ% g‘SYO are perforned in the sane manner
as di scus&8ho Mal’ﬂﬂd Rp Aemd toms e CUSIRYonent that may be designed by
the design centpfe |sér dlsoiRE deBbdede ﬁaﬁqim{bap@facteﬁbmea1§9r§aem@h¢mtsvw n

industries such as petroleumrefining, petro-chenical’and power generation,

use a Wpewi Bk Bedlhefuagrandydleprasentedn list obseniodartubactugers.oAfersklekiing ti;pem fic

[ / / -
or casur & HELIGgRe 3y SRL TP VRO E S SE AP PR en Bl p BRI PRE cul at o

seal f aceniitenbfiec GRETEEdYmaybt GeAddPyThERRE | Ple systah dbeiesthe philt Audbed aid t hout
hol ders) to accommodate the application. ' |f in step 549 it is determ ned

that an atRWs fheruserdheseakyps. size.natsialseand sy in M@%evmﬁcsﬂ%ﬁﬁq O A t h
step 563. 4doBy lﬁ sl%teﬁ{ix% %81?;?%§M§&§I%S§k&%ﬁérﬁ? sl BBR S QRS F01 5, tsb&ﬁﬂ%' Pary

product, and step e system sel ects an appropriate dgraphi In step

565 two dwmclyrs q@sqm»be bdoxe) wblatg@dnvemm from aicntrent el tamseytrid posvahgy ao irst onmer

i nformatian % and tLormat and the other for external use, for
R reb e

sendi ng t'9 ?”déei\/ PFB@‘PO Yy ?léét ure if the auxiliary product is
not manufact ur egbfimhe bR lodthe sEhll sBleBidnHortiBRYof IFed, 4 QRdrY aﬁc?@n&ﬁl%hﬁwﬂs&@

di mensi ons, renoving ~o0 information a nanufacturer woul d not want to

provi de tssleat 2 seak dn phefirgt methode whish isedestribed inrcoppecion with Eio WA aﬁ%@ﬁ@a%aﬁ g.

31 and 3 [ esen rd NtacnFl sesents
e oxt orilt o42af 3o DERIRERENE ulh ot BEFRAS GRRL OB, Bl biasosarhin pdrRleRe Lo
r ecommendedvided with e titted séa}s (stlale%ns) @&om wiieh tlwesuscgmayenlbaronas&abmﬂclcmktby

| cul at d d hi f act t
Chat 1 hi SRy AShiR B Ao SP=d ~RHHah RECHTER CRPeRaUT oL by e B =0

engi neer i Jigp 463 sasHesHHRABBIVE Qétailddus Borhgctionash Kipd 130fod ufefx@crdemel@tbaf tThe
cl earances) may be provided to acconmpdate operating conditions and flow

requi r emeystem iythen displagyihe Ylatesials o€ Canstypiion sgreer showmimFigUshvhishishat can be
desi gned HaT-W ,

cl ear ancedegﬁyaﬁngﬁ)eg?gg?ea{egglere%r edé}‘ F %FU r%g gxgﬁ%gg%oi}ﬁﬁ%r %egéégﬁya |S§lgy of the
seal . 2Bi meatsiidsal |nformation 20 stored in the punp data file also may be
retrieved to prowdee eere e n an appli.cati application
basis. For exanpii§s & nh%i"ﬂ‘ glss“ gcé‘%f)‘?n‘?veg‘sc %fﬂo'ﬁw@% %ﬁgagcp?ength of
427, an QdicattoIFROYR afftep 10 the uSTP sEle&@icanNa24 & FigOllflin sepd 70N Thdyslear ance

of 012 The actual manuf acturi ng di mensions nmay be cal cul ated as fol | ows:
recommends, in step 471, either a single or double mechanical seal for an application. A process

fluid file is maintained and contains a field called the o-ring seal (see Fig. 18, 487). This field
30 stores what the manufacturer has predetermined to be the best type of seal, based on the
characteristics of the process fluid. The coding system includes a number and a material code.

The number indicates the recommended seal type. For example, “1” indicates a single cartridge



D nension A = (Length - Oring groove) /2 + o-ring groove 25 Dinension B =
Seal size + ID clearance Dinension C = Bore of Punp - OD cl earance
Dimension D = Bore - .226. Steps 569 and 570 are performed in the same
manner as diyeodgses above. A special part nunber may be Cmemﬁ/oﬁan each of
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200Z ar e, l, %%g&] The
next fourhggte%,}{’é sel ect d?ﬁmﬁﬁ%grg{gkor mﬁlﬁ%ﬁf&?%ﬁg@?@é{&ﬁ%&% dal%éggdrl etter
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proposal gener i rd desi gn
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respons eretmnmbmied ea:ldelsm step B2 NThwer systemschetds theeekuhbof\me cohtpertibjiliot amalyeayfas al

may be g ner 10 seyeral, different ns, depending e use. In
generl Ef RSBt MO AR R o0 Cok FE Lo T 0. 1 he
cust OneerdléPéfﬂn ,gx@ gfaRRIIS Be B8 AchtheR@ldukd MbdeEBEth a%h&:dngﬁ TRPA and 30B
is a view of a portion of an exanple standard proposal automatically
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speci ficat s section djsplays the pri roce s flud, and_any
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provi des the part nunber of the seal sel écted or recommended along with a
descri ptyphbiig cofhpatibility analyzes Afterthpamedehhas bepredetesmined ghe systgatinsisp$62t i on
provi de al recommended
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ty | h
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ati ng an s I
process fluid f| I e as selected by the user or recommended by the system as
showmn in Fig. | 8, areas 480-486. t o The process fluid section displays

not es associated with the process fluid sel ected,



stored in the process fluid file (Fig. 18, area 495) which provide the user
with valuable process fluid information. The additional information section
provi des the Wi§64sM4st h warni ngs, such as when tenperature, pOMERHbsRL I ON,
viscosity, shaft speed, box pressure, et_?5L are not entered b% t he user t5
or if the systemdeterm nes the value entered has exceeded t6he @Gkt i shed
limts for the s | f .G t: l.ect r
reconmended by tﬁg{hgﬁ%@%?alg%ﬁ“ﬁ?hn? l%(glif ?%ﬁ@égéc}e&ﬁ&%%%%isﬁg t7 ’ghé;%sgf seé c§/SI es
file for eaohd¥ealFignddeBee Rige2® ytsp 6i0. dinsespomsy, thevedey Berdvided pritisdisting vl oci ty
by conparing box ,pressure, se Si z af t eed tq determine if the
pressur e/ V%ﬂ}?@ Peny QX"é’ S }li“?: @ﬁf%ﬁﬁatjéor? B}S??ngqagg? F%&ﬁﬂ&b fray pyleqt A SOHRBFIHRF Hot -
provi de a PSR aHs ¥ystem tHed pRvidey HeaRtramiheimating af thy sic@lavailadledsr tht based
upon the suction and dij schar?e {iressure rovided, This system also may .
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provi de’t HOMPREEN b sile¢ted rslep Xldr AR Bsex bap saleisihe Hiee inistep it i Dissygpme
seal’ of Moleefoll #ch bl hithySR] RGGdined i 16E ATBNAELIARIGRESRNEYFE CFRC
The user also may be instructed by the systemto consult t factory ftor
mor e i nf orsysienghernessnis tothd asdrtlee miterialeef| consimctionssteer Gogridhtdediectthen an
applicati o[gatg%%tste% 1Qandl ed by the seal styles offered by 25 a given
manuf act urer. € ‘ofder’ information section provides pricing information

for mechani cal <adtrsing apv toRigl 18, @ adpudsestationalf dgedioh Bf the razesdIflurisdaaskdt isi onal
products with part_ nunbers, descripti oné}gnd list prici ng. i ncl udi ng any

appl i cabl shavacls{pldovspe mivragtien i5f RoRion o thedrrsessdicprabie storpdin thegrrocess 3 so

may changeyt q i : } : e [a1engee) ides a
B e e B e R A b T i e

used. A ddontbegeocesy BuidnSemerprocesa fidids ewllisied many fimpsishomingahs differeyt be pl aced

on the quaote formfor tracking. 9/ 45488. PCT/ US99/04547.- 52 - ~ ,Q 2
222 S0 oferalh oy Siest, SRR copeetimelt B e me e o BRAMIB A he 1 acrory
to use el ehhheBligicodbERE fIPIAO ABES492EonANS tHeahaxitiin tdmpefdtire o \thddRodésEMlid.0
enabl e the user to obtain a quote proposal with the information Iisted

above W t HiEh88santynsi A pbms gropEmegdediyohemendietuaner predperaltl Avetite
useful, f %ntﬁ?ﬁ@g}aéé‘cgﬁc:‘ k%%%é%%nﬁ?c@& tﬁgﬁgon?rﬂaldgc?g}; {8 Shahlifa&tire} fbrr ﬁﬂglg![s%’a(ljsth he

user with valua tion ut providi'ng pricing Infor
whi ch may Avexé3fecontdirdaARpland rdvbmmeodedripttbe mamdgacamer fendpublesealng dr awi ngs nmay

be printed ou r di.spl aye as _shown j.n Fig. 33. The bill of materials is
2B | i ¢ AT S10 ShBASPHGH bR i foclith B esqrm men g oY e aPaEre for

i nformat i GoukIs séle ANANR7 GInBERIBe mhnifsbiur@Rereednmiéhde®@sdi $ty1088d cohkteuctimfor
selected, its materials of constructions, and detail ed drawi ngs, etc. There

are t w0 vahisflgids For example ifi the weommendation begins i &gt p siggleveal firegommgnderd

for XAl {Rbuk AT SeANOWRY oo b TR EERARARLOVT dos Tnfor mat ] on

regardi ng the se and the operating c Itrons, but does not
contai n punp di Feesd&Srontaiilkeccommendedrastsiiadsiofcondtactis fon therseattypershéwom t he

first versjon .and t di nsi ons.. This versiop, be us far )
ot or et BEPYRIE el dfo BaBe TS LE R bR rel e e Dok prd e Lo CRES  nt o
areas, eagbt Hhailiwlé Hhé flcshnSndd nAGREI! cOfstruétRdnl AreD0ic6REInO the meBRialPPeEr

| eft hand corner of the page includes a |isting of the materials of
const r &t icompatility metingdan eaclTpf the metals used ipmesehanaesl seals. e Seentgins thet he

bdentificaihgp Qém}?a%%hity rating for each of the face materials used in mechanical seals. Area 492
contains the material compatibility rating for each of the o-ring materials used in mechanical
seals. Area 493 contains the viscosity rating. Area 494 contains the additional information

: package number. Area 495 contains any notes describing the pertinent properties of this fluid.
30  Other information fields also may be provided.
After the seal has been selected, and the system has a recommended materials of

construction, the user is presented a materials of construction screen such as the one shown in



conponent part by description, material and part nunbers, for verification
of the materials of the seal as ordered to prevent m sapplication of the
seal and for ture reordering. A front view of the gland ting

i nformati on%%%bll#"%%s i ncluded to provi % a 20 custoner w tpﬁt}gjlsg?éﬁg‘lﬂons for
fitting the seal gland to the punp bolt®ng. This view assi §t2s0thd¥ser to
prevent m.sinstallation of the seal and to.show f ures, such a | ush
or t o quid: deaes Gsrtepsane maighal ghela ooty IR T DieaFomaRed 3501 e
view of thgiebSthe RaPMbete Seldtedaf thedlutet RIFHAREEII@thA. OFF tRf uskitfis S@adteCORIM fUCt i ON
wi th the dinensions which verify the seal fits the equipnent and clearly

i dent i f i evhichatbpsystam repgmmends tha majenialsiecysters skavswpromimentiationa b highlightisg
construct eo&o?éé%xieﬁ&i)oééﬁ{]@%poﬂgﬁ& Ofhe LA é\fihz?ol%e ARPIRLL4I a0 ﬁ?&%& al
g and col um, t7s e

details shown 1 n the ri such as sha eeve extensl ons,
pi | ot fletredolrependhtinn i$ €2t e tiging the finw thitbr i@ chegho@sdludétadel (fromtRig.,1 8 parend &eora

clear illystration of each detail..with, di nsiqns to verify t seal. fits
the equi FHEHER teglesBheeonp BFPLds F CHOIC KL “He LT aFORRAIEL e REAE | one
advi se t heeseihtsd QIR botRRRUhbdaR@arRIbhtHRAR Thcel SvaaRSY 2@ arRis0RSanddaptigki | ity of 30
the seal. Additional notes may be provided to advise the custonmer of any

appl i cat iresemmeangdatiog ferfaees issprovided, {issesters pises dhedhinbleder af therpeomyaendatian ect i on,
reconmen i i I i AN | 4 . 4547 53
"o e U {8 pPls IR AL (0, FORGIBICE 4 1o re bl BBl Tl a0 e
i nf or mat ifonthsletdriod thedbdefray shei méasssrfaid Hie terecémmsnd the outhedrd fiee. iHansngle

addr ess, one qnd f ax nunbers, to ver corregt.ness @f th(é &Hstomer' S
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Cdentif| oAl selecto s Tesammendd onlyaten 442ythe b0wH f5RS df Sawd. {ReclpruRess

fluid andviip®ledbsthe! S@fmbdel sélEct Bl drRSARBRE M hensanendmet ati on
process for verification purposes to prevent m sapplication of the seal.

The cheniresamnesadationtivset b the seeond leger ofiteprensss fuid cedgdFigntt, a7 prdé8) mat i on
rel ated }&oﬁﬁﬁe%a/foﬁ;}ﬂr th@relBh AR s @.”’rﬁeoé’g&ﬁq'a?s%ec‘gﬁ{n?éﬁd%m\glveﬁamx' rum
e al - con S

seal performance € environne rol "section provi
r ecommendedai4dAsTHeaystgrn piso gt thisaimesytanalyzavhe pdrcantagt pHiolidhm therpiorass fividitot he

seal is exposed.to resulting in, maxi m zed seal ,.10, pe rmance life. The
seal | nf FIRERIGH “Best PO P QUL F g G APIGHR. & (L GER R aReHber and
conpl et e psRBhtaRAlsofRARRE, the §yitefNenther@OiFR ARESfade Midteriatl ek Ff Bagddioan for
future reordering or for verification of original data provided to

const r ucdissplzedperegniage oftpobidgreaser thand 1oer atshled sensfilraes vaduerpseddags the Tyatem

equi prent,,.i roation secti viges Jident]fi L.0N . i t by
T8t 2isp e s AL B A o A 4] BLRECL ol BOMSBIER Y
cust oper 'cemegikilitpedling fa@achnbl tdimutetial$ yvatlitde @ik the AR @t edcomfendsgfbidrent

used to select_the seal and for, the custonger's records. We oubl e seal s
are used PreH¥E fb’é‘;]ts? g’f“ e yseg max detgEmpg ‘#P@ﬁoﬁgﬁﬁ?‘ﬁ@fg%@m}”o@gg%eri fy and :
ensure phreRelabRPThahiedin REp V516f LA, Bieh hRPseléet be ARl 18 ¢dcbRheRBYioReforsed to
di splay a manufacturer's |l ogo, and contact information 20 such as phone,

fax and éedssiredynaterialsof constagiiam &P1 plpes, and 2 hegting andcoglinghlamay be printed, as .
shown in Fig. 3 'arezqgl,%eqﬁgr ,;9; ect a different process fluid and may view its material
25 ratings, with the manufacturer’s recommended materials highlighted in this area to enable the
system user to select the best materials for the application handling the situations encountered.
The secondary process fluid(s)’ characteristics may differ from the primary process fluid and
may require different materials overriding the recommended materials of construction for the
primary process fluid and API plan choices, etc. This selection is especially useful if more than
30 one process fluid is used with the same seal/pump combination. The user may change any of the
recommendations. This selection also allows the user to standardize the seals being purchased.

If the same seal model and size is being used throughout the plant, the user may view the various



of Fig. 34 is automatically generated by the seal selection systemall ow ng
a user to order the seal directly fromthe manufacturer. This form contains

i nformation W@/«Q{ssa purchasi ng departnment to process an QiH@fsood3ks form
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shi pping nethod to ensure proper order processing, invoicing and delivery
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the infornmationipndduBR c_faaﬁg@el sBal GEY BeRf belechdtidthie Riterh BB oM BRIl PfoRDEs thbses eal
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of this form &igyg\r/rlenrgsqg%lﬁ t?rgig' ?’l%’v“e’gtg w’ﬁrrél’aéﬁ/?I e%idﬁ%%llngsng?é{?%r% séaﬁgaﬁ%?gﬁé%r
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di spl ayed. This capability provides output fornms for physical file records
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design center to manufacture the item Fig. 37 is a art descri bing
t he procesdlopetheaserde sdlget anyematenialf Spacial resgmoendatipnsiade pada fop floubleseglyst em I n
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art of RSl oo Qb Gonpla ol AR R b e TSGR, o1 i noa

t hat seal recigendsh Socding sistendfor BRMAGHlAGtioN. EIF theRbOGESSH 1Ak Elihy Bysfn MinbB St ep
650. In step 650, it is determ ned what type of seal conponent is to be

manuf ad® urisef thefsystemirecomaieadsihpiéige ofithe tagk andrapkingcoilp &1 dbn Moy eticient use. If
manuf act ur, Q i ] 1 Sl.:

manuf act oy SERERRRA0GE Bk bihotibe FholBh fbss ofPedrfedtbR Ry it g user
set in a seeusnivaal toasckedonvectioh tank, théreanmitambie ARI plands teqamtndzdaloag hétul es

t he work. JFor exanple, to produce land type 1 for. a gjven, seal npdel,
there are we%'{@eh B%@}ea&eéﬂgdc w@#&w&a’& Bectepngye seilhagper. e gystem
oper at i oN,1sh Y rEhndrdhd e w fatt oo fiaitg8hd haliGh cgglrir%&%fggﬁh {HREEARHamber

operation: Turning (on a CNC turning center/|athe) 3r . Third operation:
M | 1§ ng5 ( ovithathomimumtaneynicad vater/pamiehflapuseddon antappligation.i on: M 11ing (on a
CNC milling cen et I I

pr edet er mi ned f‘grgglesg%rgsan%g(%%@%%ﬁ@%eéh% E%Q%ﬁ%&g?&ég&icﬁ&ﬁ%g tﬁseflug ret?n 25 In
step 652, pralntefraint tireicost off thentmira el rebwbliregdhewerhbeitigmeinghiaseds Tihe tiser enagdeléatom

the desig enter. Each step.is placed.i e ntial order on th

rmnuf act LRSI TRt ASSRE K fiAR eSS R pitisf nG B A€ e Therne
prints maysdenseeRBNh&: RmoinkdaBb @sFRf 23.ne prints produced in the design
center. . For exanple, a drawing for a standard gland in the design center

di spl ays the gl &ladingmowiescgbedingietal dowiheusst obiies dimensionsend gisplies dlesedli ng
conter SN ALBYLRIBCLA e A -0 AL b AL e
991 45488 RLWNESON BelSebaribed 5As showrlin2teTY o2Bip238,6hd dasignsentersqusigyestal n t he
LR e TR NG MY RN S
ml1ing ogedigi ¢@fs. The design center creates, draws and calculates dimensions for components
25 (standard and/or special) and auxiliary products for an application. In step 549, it is determined
if the item to be designed is a seal component or an auxiliary product. If the item is a seal
component, processing continues with step 550. If the item is an auxiliary product, processing
continues with step 563.
: In step 550, the results of the compatibility analyzer are used to determine if the
30 component to be designed is standard or is custom designed. For example, standard components
have gland type | with no special gland features (see Fig. 11, area 212), sleeve type 1 (Fig. 11,

area 213), and standard components (lock collars, holders, etc.). If components are standard,



After the manufacturing prints have been created, in step 653 the

manuf acturing program nunbers stored in the seal styles file are selected
and listed on the prints adjacent each 5 manufacturing operation. Standard
tenpl ate CNOYQ®BEHa8ns are stored in the seal styles file fRETERAYHSE ep of
the manufacturing process. The standard4gonponent di mensions ge2 pher
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aut o ed_sche ar t ment ln step 682, .depe t chedul i ng
opar thorr i L AEPR ks Wi nSERa S8R iEEREDARA ML SlfocdC 0L
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manuf acturing (E%El?féttgrsgé}ugnanon is then divided into different categories, such as standard,

g

standard bar stock and special designs, to accommodate different design variations when the
25 component is produced from different material types.

In one embodiment, in order for the system to determine which drawing should be
displayed, a chart may be input into the seal dimensional file which indicates which graphic
pertains to the correct seal model/size combination for each category. Fig. 25 is an example of
one such chart.

30 For standard components, the system first determines which material for the seal was
selected or recommended by the seal specifier and determines if the standard or standard bar

stock graphics should be used. In this example, standard castings are in stainless steel and alloy



If the result of step 650 was a nodified standard gl and, processing
continues with step 655. In-step 655, the information about the

nmodi fication is taken fromthe design center and the 1 o nmanufacturing
steps are sefNUES8 | n step 656, the manufacturing print HEMHPYHI v the
details of the nodifications is created.4lFhe CNC prograns fp@ Bdcizii2
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created bﬁ]the design center. In step 661, the material for nmanufacturing
the gl andthes afeiestionically stotedi t s deternined that a raw casting may be
used, processing 556 WeScoMpolert URRViIRE ¢reatel it i seRGke %ﬁﬁpﬁé% tgnd
CNC tenpl ate progra% Fésl seoecp%)eed. Eac%gsggle nodel ehas %1 ITferent rIt]}grrpl ate
progr am sseat dewings (fiem Fen RS steg 586 of 191 alepefdmg diporeths matesials hire takert with byd t he

design center ate inserted into the.progr In step 663, the raw casting
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center .are inse dinto the .t | at.es. ep._6 .cart bl ank
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order is piloeakiag continieCRRs sty 55 1StRP thid&hmpSebnioterfiSae classifiedas ghdgussed in
the earlier path, WD 99/ 45488 PCTNS99/ 0454~ - 6(2 - - 02 CCT 2U0% If in
step 661, SIPEVes ALRhEAMARRENISEE. BaiePSPdkISSFteFHBFhYhicR copPasenty gigdo be
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manuf acturing are selected and the dinensions fromthe design center are
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582 arl 653 occimiria & B 508 Wigdr SRt BrRkadbm SR e bR o

that a spglahd! SgecREMEndsindybeiganiBitaadion fdeashRe G HteRN ThOBRGtypE Ish St ep
666. In step 666, the operations for manufacturing are determ ned and

sequencedglapdymadehy madifying afinighedcatied glepdo rhhifitypesusgs abinighed gland fomhe gr aphi cs
f th I i t. Ak o
St o 605, Hopety SEMRIES UG, I RERSeRpd ATBELIARLHILRaPE GRS > 11

det er m nectcommshaded atfidhdttiymt 1 2avidand spelcisll ghanddeatmys. {8calSed, 1, PINcessi ng
continues with step 669. In step 669, the tepp|ate prograns for

manuf 2L ur | ng ale CEPELY R AR L HEAR TS PO Y FPRE. dBS g eberng o
inserted jRf@stdpasta@imliat §hnd) tht Hs&B e/ HecihiNBardl| FERMES iF SelddteibyHETRRS inl S
sel ected and a purchase order is created if stock |levels are | ow
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sl eeve is € nanu romra cessing continues wth step
671: | n softhe fpetial gland feetapdsat e prograns for nanufacturing are sel ected and

Stap 695, 1 ho s TBR 596 of Soflo BEA LA R O sk 1P SR aLRBR RNFelHaom |

mat er i al Ssoivh. bEach Wiep RAS Bithensibie RTuASA 1688 apsiRaRAY. MMy Rehdas cditewhaate above. -

20 If, in step 650, It is determ ned that a special_ seal conponent or
conponent SAmRsbignanalyzer recommendsda glapdityae plheiiian hriolle8sVifg AsBRRid HEHE wi t h
step 673. In step 673 the manufacturing operations are determ ned and
sequenced. In step 674, a manufacturing print is created using the graphics
created in the design center. In step 675, the tenplate prograns for

manuf acturing are sel ected and the dinensions cal cul ated by the design
center are inserted into the tenplates. In 25 step 676, the material is

sel ected, stock is checked and purchase orders nay be created. Steps 681,
682, and 683 are perforned as discussed above. If, in step 649, it is
determ ned that an auxiliary product is to be manufactured, processing

. N — — . N — — o o o, o, o



the purchase order is created if necessary. In steps 681 -683 are perforned
in the same manner as in the other paths. This system al so may be provi ded
wi th pronotion/advertising and post sales and service features. For

exanpl e, thwoyyassesn user nay be presented with the featurBETUBIWASIri dge 5
desi gn seal s and conponent seal s and capparisons of the t Wb2 t0£Fe2MDf seal s.
The system nay present features of spring |oaded stationary cartridge seals
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f act ory modifieationdngesa H0, thet dimensions bfectad in ayea 602, gie standarfiglghensions Foarers
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that _cont 24 T RO SR B el PR el 8 e A M D
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vari ous KBpreetaivein patre apdyasigtionsmay,05¢Hs based ¥BoRlE &2l @9dtlem wi t h which t he
pr esent ie@é@ayrk&ﬂuﬁegﬁed?e used, may 30 include a pointing device, an

al phanunmeric entry device, a display, a processor, a nmenory, and a
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0 2 DCT 20p2 64 CLAIM5S 1. An apparatus for determning a seal for a piece
of equi pnent, conprising: & database of equipnent profiles; s a database of
seal profileg; seal selection nodule coupled to the GREARSS s Pl
equi pnent procl)?g/qu“sgnd t he dat abase of S al profiles, the s fgf(ﬁ ction
modul e having an input that receives datd’indicative of a c et MRt ¢ of

the piece of equi nt. from a .user, d out put that accesses the

dat abase of equﬂbﬁgﬁf “ ﬁj%aﬁ"}e@i“orﬂgffog’a]it}ét@ﬁﬁeﬁi&laar@ég&?{%ﬁﬁ aaéﬁraa(?abase of
seal prof iclafantd\@imen®et 1 floheFidess, kegleznar acteristic and fits the piece of
equi pnent; and a_conpatibility anal yzer cou?l ed to the database of

equi prent pr of i Hethe giiigranpebaiwecnibeaweeit! shroar 113 apd the eytside frieraglipbstruckipni t y
analyzer ' ' . ' i ndi i,

har aot er iy 19 PR oY) i Bt BEFLAER ol Tk rEBECHIRNA 1D Salue sre.
conpar i fig usete 1§thid differeddelielesd thini zerd, endst IRbe3le shfouddek nytrisif i [ es with t he

characteristic qf . the piece. of Ui it to determ ne nodi fication which,
when made to on%ogtf’r’]rtcf?e'( céygtws%gﬁﬁl%hﬁcﬁ?ﬁﬁ&%m%%ﬂ@éfi ned by the one
seal pr of iThe BoftldiRVSdihBRidY 18 §8mAfig. Q0 UABBN! addh SRR REAkfint WRItSRPéssdef i ned

by the one seal profile when no seal fromthe database of seal 20 profiles
meet s t he comgisieon fig- 3¢+a894 6&0i ¢ and fits the piece of equipnent. 2. The

apparat s of ol § her ST B e POMRALLRLLIY AR HESLLROHLARS an out put

t hat updates the ase of  equi pnment I'es nclude a reference to
the seab dbstrusdeh {fivont Fig. 1) ares 229) ipgredted thanauech, & hex nodhd the dDiShroud He Nt OCT

2002 65 3. The apparatus . of claim1l wherein._t C tibility analyzer
conpar es Apluf %%ggﬂg%%erﬁ?ﬁff {Q%S q)\ﬁ‘”ﬁ‘?f%(a}eﬁg oggl'feafg'g’g’ Gt SEREP profiles
with the charactlk tisdld C(c8f scrdiEhddd Anetd +E0I10),RIRAL tht Boldleikdd¢ Wiffde FiBato, bieg one
seal profile neets the desired characteristic and fits the piece of

equi prent 195aud thepap sgrspalread dismeter isifermdis, 2T,as2 625 t he conpatibility
| i d ' fil
fo i herude o dernfRoSbBlen AR in PRI PLARPER B oL By Profiles

15 obstruction (from Fig. 12, area 279) is greater than zero, a socket head cap screw and the ID of

Coed

the shroud cap screw value are used. If this difference is less than zero, then “*” and the negative
value from the ID Shroud Cap Screw are printed.
If slot 516C has a value in column 600, the modified D3 dimension is calculated as
follows: [Gland OD + (516C value - .250)], where the Gland OD value is taken from Fig. 12,
20 area 260.
After computing these changes, processing then continues with step 555 where the
system pulls detail drawings, and processing continues with step 556.
In step 556, the special gland design print with dimensions is created, using the
standard “A” graphics (from Fig. 25 area 590 and 591, depending upon the material). In step 569
25 the standard component drawing and the detail drawings as determined from the above
calculations (step 554 ) are combined, and also the complete seal drawings with the detail
drawings (from Fig. 25 area 590 or 591 depending upon the materials) with and without
dimensions, are pulled to be used by the output forms are retrieved.
o In step 570, the component drawings created and the detail drawings are combined to

30 produce manufacturing prints for each stage of the manufacturing process showing different

views of each component which are viewed by a machinist to produce the part.



5. The apparatus of claim1, wherein the seal selection nodule further
provides an output that identifies a plurality of conpatible seal profiles
fromthe i o database, each of which neets the desired characteristic and

fits the pi Qrfoopbssgqui pnent. 6. The apparatus of claim5 Weghrgbaossdre seal
sel ection nodul'e further provides an quyput that identifiesQ2 DETdtended
one of the plurality of conpatible seal profiles. is 7. The apparatus of

| 1, wh ' |
claim er iyl :ﬂs?)e%?alhlsso% ik Pl P 88%’1.%{1%8’{ %g§toa< R0 hr%c&tsm sea

that nmeets the des aracteristic an pi ece ey men and the
appar at usorftinn¢sheith stemfi3. destep 563 Mmchmensmmﬁm‘iacaalebiyl gtmdtaméall@@htem ogdsla\m

t h t th f l,.and an 20
ot put ¢ FAEe SFE e EOHRUA S EREREPHEERY J° CRHEY b el g st Fary Fafons

nmachi ni NghagBe Gla@d@this@rodefiao s&dMndASE AnpRREiat Nendilesifhd € of the seal so that
the seal is conpatible with the piece of equipnent. 12 DCT 66 8. The

appar atus of cf it Fxampleradfland fmadefipm day sieckiopa blepkicastingis dosiened: Baghr of i | e

of a seahuﬁéaatm m%rcalatéa%eéﬁﬁe {h@gle%"ﬁﬁb@ﬁ& Blehl hsmas@ﬂtciﬂ @:&Mﬁlewl&ﬁ@ of
equi pnent; and the ap Earat us further conprises a seal design nodul e that

recei vescalemated jndiyidualdy based upasethe pumap/pracessicqrubinatiento gsureithiesalds adinest Ghs
based yp?&tﬁc Rﬁ{aﬁgﬁlﬁugéns ﬁg@lcalcﬁlg&g?ggfgﬁ%ons defining a seal that is

conpatib e apparatus of claim 8,
wherein the seBB dﬂﬂa'ls@ﬂ bﬁkﬂuﬂrﬁesf-ﬁu}ﬂeﬁchﬁﬁd fhir@di otbamngd = DB awher©the bold sir€len
manufacturlng prln,t for the se hatf i,s conpatible io, wth_the piece of
equi pH’enY v 5 from kg ol f)y req 17 aBﬁ?‘hEH‘S’F hgad Shﬁﬂh‘é?lé?-rﬁ“%h’él“%éaffor%glge%?’laﬁﬁ nodul e
provi desgs profile of a seal that neets the desired characteristic and fits

the piece of equipnment; and the apparatus further conprises a proposal
gener at or t hat Slot By Velas: bolt eirgiso fsdténis sizsr shetreleheapea) FisShes IDhwhgedile toliat neet s

e oot KR SIRLIER 8131, 406 8 05 DAl BT e el o
I nf or mat slorglearandé Valoaisifiom Rigt E5 arewd23)i ngs, a bill of materials, an order
15 The Counterbore Gasket OD Dimension is computed according to the “N” ID Pilot
value. If “N” ID Pilot has a value, ID Pilot + Gasket Surface = Counterbore Gasket OD, where
the ID Pilot value is from Fig. 10, area 196 and the Gasket Surface value is from Fig. 27, area
626. If “N” ID Pilot is blank or N/A, then “C” Box Bore + Gasket Surface = Counterbore Gasket
OD, where the Box Bore value is from Fig. 10, area 184 and the Gasket Surface value is from
20 Fig. 27, area 626.
The Counterbore Gasket OD dimension is then checked by computing: Slot ID -
(Actual Gasket OD - .050), where the Slot ID value is from Fig. 12, area 272, and the Actual
Gasket OD value is from Fig. 12, area 274. If this result is positive, the counterbore gasket OD
dimension calculated above is used. If this result is negative, the Slot ID becomes the
25 Counterbore Gasket OD. Then the following computation is performed:
Actual Slot ID - (ID Pilot if has a value, or Bore if ID Pilot was N/A or blank) / 2, ,
where the Actual Slot ID value is from Fig. 12, area 272, the ID Pilot value is from Fig. 10, area |
196, and the Box Bore value is from Fig. 10, area 184. For seal sizes 1.000 - 2.500,” if the result
is less than .105, the Counterbore Gasket OD is replaced with “*” the result of this calculation
30 and Gask/Side. For seal sizes 1.000 - 2.500", if the result is greater than or equal to .105, the
Actual Slot ID Value is used. For seal sizes 2.501 - 5.000", if the result is less than .170, the

Counterbore Gasket OD is replaced with “*,” the result of this calculation and Gask/Side. For



form a dinension verification form and a plant standardi zation survey. 20
12. The apparatus of claim1l, wherein the piece of equipnent includes a

punp. 13. Th tus of claim12, wherein the data indi ' t he
characteri stlﬁlc o@g{sﬁe pi ece of equi pent I ncl udes an i dent ﬁ#@éﬁ@%ﬂof a

process fluid for the punp. 0 2 OCT 2’0;552' 67 14. The appa_rat(hg 05T @i m 1,
unerei 0t daken bl £l uBu 81 LR EDALARLSIRLAF Plo LRO\RLESRy A VRPN

i ncl udes dinensions t escribe € pi ece Of equi prent at us
of cl ai m gsedwherein the data indicative of the characteristic s of the

pi ece of equipnent includes a description of an environnmental operating
condi tion of thd&hpPlesEoksWidilyi“BnPirensipg is gbtainsdfinmeFigopbrreeédd net hod for
determning ar ' ' Of . Pl puslens rising the
steps of: recei 3?%18?’2?1@%dpgf&?gbgé?%épg&%é@gﬁ@gif('ss]t IC %?&@ﬁg pi ece of |
equi pment ; i 0 r Hskit\ 050 haswvalueintoldmhi6nd nfjFig. 2te thesealimedsionaateaticslated 29f t he
repkacemerf]t seal ; searching a database of piece of equipnment profiles to
det er mi nef°%Si ect ed seal froma predetermined plurality of seals that

nmeets the desirgddmesRaanitsilié Ceiifi(fioh LigM8dad58) Wehdtidisuscehar act eri stic
of the piece of is equipnent; and conparing one seal profile describing one

of the pluralit}2dmeisigns lpsidnlength Eioar et rarenZod) oPpacibddiCeend of equi pnent
L0 ot e 2 SR O WA O ORI sbiece of
equi pnent Iftstot 8050 doaschat bavelaevalie il caefin 660 theystantied PO dnmmsioe domifigf 12, aremhen
and t ne chayangils feRRErET g el Tor 1eqirant: vt e HRECRBALETEE) oy m
16, furt haimeasioRfof M. 12, &re£P640k ustadat tho 83 dhigendioh.abase of equi pment
profiles to include a reference to the seal defined by the one seal
profile. 0 2 &reModidizd Shroud Value is computed from:

(bolt circles - hex nut head maximum width across comers) - bar shroud OD,

15 where the bolt circles value is from Fig. 10, area 191, the hex nut head maximum width across
corners value is from Fig. 27, area 620, and the bar shroud OD value is from Fig. 12, area 276. If
this result is positive, no graphic is needed. If this result is negative, the Scallop Shroud Graphic
is displayed and the following calculations are performed:

bolt circle - (hex nut head shroud clearance +.010) = ID Shroud, where the bolt circle

20 value is from Fig. 10, area 191, and the hex nut head shroud clearance value is from Fig. 27, area
623.

The difference between ID Shroud and the outside internal obstruction (from Fig. 12,
area 279) is calculated. If this difference is greater than zero, then print “Heavy Hex Nut” and
the ID Shroud value, Otherwise, if the result is less than zero, then:

25 bolt circle - (hex nut width across corners + .010) = ID Shroud Hex Nut, where the
bolt circle value is from Fig. 10, area 191, and the hex nut width across corners value is from Fig.
27, area 620. The difference between the ID Shroud Hex Nut and the Outside Internal
Obstruction (from Fig. 12, area 279) is then calculated. If the result is greater than zero, then

- print “Hex Nut” and the ID Shroud Hex Nut value. Otherwise, if the result is less than zero,
30 then:

Bolt Circle - (Cap Screw Head Diameter + .010) = ID Shroud Cap Screw,



68 18. The method of claim 16, further conprising a step of conparing at

| east one seal profile describing one of the plurality of seals with the
characteristic of the piece of equipnent to determ ne that the one seal
profile meewo &488esi red characteristic and the charact ePCIUSEI 47t he

pi ece of equipment. s 19. The nethod of46el ai m.18, further cqppcsi mme a step
of updating the database of equipnent profiles to include a reference of

t he seal wiefd theBobitkchealmaés SenlFigol @fardad 91,284 thElGap SetehvddeadDiehetenvahf, is
wherein the E’ﬁe of %ﬁgrchi ng includes identifying a plurality of

conpat i biffomy 87;3 i"'fes each of which neets the io desired characteristic

and the charactyge uﬁrelré;m%et-&%tﬁéﬁymsﬁd @ﬂ}BcPéWﬁ{d th@émsm@@m@ﬁamysnﬁ&m%l aim
20, further conprising a step of identifying a recomended one of

pl ural i t {frem Finyrigaared 2) isdbdn galcukatede ¥ thip Qlfferﬁnee isgreagtithen zerpathen p_relt vvher ei'n
the st £P “ﬁ&k%?ﬁéaﬁé#?‘:é:'regﬁgﬂ?% IBré?uAug'd}i S ' l %th%['\ﬁ%e %P@ie rést'? s 1L ets the

desired charac he "Characte equi pnent ;
and t he nieinhmerb, fhenphetr“*wmmmnea@nee mhepfrmi thg(HDShﬁJhd Ogp Sclewnputer

numerically co |.ed pr.ogram for i.nin nent of t eal based
upon the p)r/ofl ITii @Q‘Wé‘?%‘&g‘ﬁ%ﬁ °P%§$%E§°‘§égfz?’?§a YR Pl ‘%ﬁt"% Figngo:pi ece
of equi pRRIHew A2 andlOB cAlRhIIRE aRfve & c%h{ﬁhrje@to 0 §1aRinflnk @%nat(ﬁpfr&fn 1¥gapchi ng

i ncludes providing a profile of a seal that neets the desired

char act eriestlPg. Hiibk newe ¥ {lamwt @Piislaiger, #Qmmpmsecmes wplasefivighamasterighand 0 2
OCT 2ppy 469 the od further conprises a step of generating dinensions
‘basedl%ljp(t)}h“feﬁalvcr%# Ig] e of a seal, the dinensions defining a seal that is
conpatible wit Hlfdidstéopﬂ:hm vmﬂueequolpmmoo ofFig. 2blukemert fisitbwodig clangent@the f urt her

conprisin rati.n ast s one custom nmanufacturing print
for the § ﬁ?arﬁriﬁ‘ %ﬁﬂ@éﬂepﬁf’ W’t”ﬁethe pi ece of equi pment. 25. The nethod
of claim 16, Wngld@ahéhsioR® GiiSiRe Dénghe BsFRY11 5}64251?5 speambedalg a profile of
a seal that nmeets the desired characteristic an he characteristic of the

pi ece of equi pkerimensiog 5ilasidgeengtdy e Figr 2asea %Sé?rbﬁp%% U of
genergfing a pPfeRfRsioh 2 Bar Gland Length (from Fig. 12 area 264) - Special504C.

The D2 Dimension has a minimum value taken from a standard chart for the model/size
combination. The maximum value may remain blank. Minimum bolting information may
remain blank.

After the dimensions are calculated, processing continues with step 555 in Fig. 24. In

20 step 555, the bar stock drawings are retrieved as indicated from Fig. 25. Based on the gland type
recommended by the compatibility analysis or selected by the user, the “A” gland graphic is
taken from either area 591 or 592 of Fig. 25. If the gland type is 9, the “A” gland graphics is
taken from area 591. If any other gland type is present the “A” gland graphics takes the
corresponding gland number graphic from area 592 . Special details drawings may be shown

25 based on the calculations in step 553.

In step 556, the dimensions calculated in step 553 and the drawings from step 555 may
be combined into a special gland design print to be used for engineering checks before parts are
manufactured in the manufacturing center. The component manufacturing prints then may be
electronically stored, )

30 In step 569, the casted blank or bar stock gland drawings and the special detail drawings
as determined from the above calculations (step 555) are combined. The seal drawings with the

special detail drawings are taken from Fig. 25 area 591 drawings “C,” “D,” and “F,” if the gland



manuf acturing the seal. 26. The nethod of claim25, wherein the proposal

I ncl udes at | east one of price information, nodification notes, warnings, a
bill of materials, an order form a dinmension verification for and a

pl ant st anda™@%24848%n survey. is 27. The nethod of claim 15;1"%”%9(0@%45 t he

pi ece of equi pnent includes a punp. 28-4Ffhe method of clai m®2 06iheMin the
I nput defining a characteristic of the piece of equipnent includes an

i denti fi cPessroBmmerded ot selscted was glanddype her apami2 doayvings Spagitk{od “opecial Bim 16,
e e ro e . | O t
el udes. Qe HRal BSE ) s SRR bt Bbd Ecdthmbidea B uRISEGARILTIIPIRT,

cl ai m 16, omdebaceed by ttheeusem (likie deofingsinmay be vatheand stithoutsiimensains tdiee Wwedbeeanh of -
equj prent i ncl.udes a_ descrj ption,of an environnmental operating condition of
the pi ecethSrvapeRsiytRuhformadiscugsedabove ot s conprising: O 2 OCT 2002 ~o a
dat abase of equidyEy¥70RAMN dohfponerd ddMimRasedahd 8RAbechi Qbiil @fawinBans for
selecting a piece of equipnent that corresponds to an _equi pnment profile

wi t hi n t heorabingdhtaPeodyre mariianiring pointsion each stagepf hegnangfaclisng pogess shayvdsg r ed

character h?fel-e(ﬁt ﬁéwgoﬁe%@ﬂ confSAGR i d&gﬁ@&m B Padhii 83 8@9&9 th‘{l,gaég gagfbas e of

seal profiles that nmeets the desired characteristic an Its ected
pi ece of exmrpkhefimmamfattunpg psinfioshosaripdizi 28 one seal profile within the

dat abase of seal..pr.of] W th characteristic of th i ece of equipnent to
Gotormne a modlif B8 PEnRipastmiRg VRARA RN B pding 8 HE plioetilEcf
equi pnent canfidhués ithadtepdSTfi Meste®y71t the dimensisaedor thie @éledted spatihlonandtfbdups &ee of

equi pnent to_ accaonpmdate the seal  defined &% t‘ge one ((f,al profile when no
seal fronfal¢idatetht Lisdalenesrof dhefimgpsigns predaken dfom ﬁ&tafeﬁ@gi IpgnYienst chartefaret i ¢

and fits {hciaRi Qe p?éces'sg;gi tREEntimg witiglg@p 3PN VRl USe gémﬁ}dagflmd?a}awiﬁgg dber

conprising nmeans for updating the is database of equipment profiles to
i ncl ude aselestedy imrthesams mdngerssan steff67n duistery S 16h e design prwals oprabdiusiog t1®3. The

SDper 005l Bl HISESRTBILRLDS, FRPRBASEENERIL g | o2t one
t he piBcemafufeduriedimethé manufakeidigdenter. tThetcompeneonearméiuring ptintsarathat s fits
the electronically stored. Steps 569 and 570 are performed in the same manner as described above.

If the result of step 551 is the manufacturing of a special sleeve design, processing
continues with step 557. In step 557, each dimension for the sleeve is calculated individually
based upon the pump dimensions to ensure an exact fit for the application. Various special

20 sleeve designs may be accommodated. For example, a straight sleeve with non-standard ID,
hook sleeve, step sleeve, sleeve extensions, special sleeve designs, special ID sleeves, sleeves
with extra drive set screws, may be accommodated. The standard sleeve dimensions are stored
as part of the seal dimensional profile in the seal styles file.

An example of some of the sleeve dimensions used in one of the more popular sleeve

25 types is found in Fig. 29. Other dimensions not shown also may be included in the seal
dimensional profile and are used for other sleeve types. In Fig. 29, the sleeve large OD is in area
630. Sleeve # 1 o-ring OD is in area 631. Sleeve ID is in area 632. Sleeve Rotary Head Step ID
is in area 634. Sleeve smaller OD is in area 633, Sleeve # 2 o-ring OD is in area 635. Sleeve

: snap ring OD is in area 636. Sleeve pumping feature OD is in area 637. Sleeve pumping feature

30 under cut is in area 638.

If the compatibility analyzer has recommended a sleeve type 2 ( Fig. 11 area 213) the

following steps are performed. Sleeve type 2 is a popular sleeve type created when a non-



Zo piece of equipnment. 34. The apparatus of claim 33, further conprising
means for updating the database of equipnent profile$ to include a
reference of the seal defined by the one seal profile. 0 2 OCT Z002 m 35.
The appar at yp ®fssdgg al m 31, wherein neans for determ ning ipeglussaasseans for

identifying a plurality of conpatible_ggal profiles fromth@gdg e of
seal profiles, each of which neets the desired characteri st! ndTits the

sel ect ed sph £e®sHAf 0P ALLRTRRYS ussd. Sfor tHib SledR Meaamxﬁénsﬁdnawc%umieg ftd ner
conprising nmeans for identifying a reconmen ded one of the plurality of

conpat i bhecommgidaty thefspeaial sh@yslecvn sizappicharacalofated asifollogs;  wherei n neans for
determ ning | nﬂn%'e%%nrfeqﬂ@ %k%?ﬁ/ssﬂ)e{cﬁéeléngé 19%5%?5 9556 ?akgfl%easﬁﬁ/gllee\;eq meets the

desired characteristic an I ece o
appar at us.00ur Iftiey shefslpevests ingreater tﬁmmg:qmﬁ:tﬁ 125'09 ta?ke thershaft/seeva uﬁemooal ly -

control | ed pro ram for . hi n el ement t he seal pased upon the
profil% of the g’écéfs‘og@‘i ﬁ-”i‘fu a(tﬁﬂ) ssé‘gﬁra‘i“ggﬁ’ﬁ tg’lzf)E@m\ﬂ\“P?PstOI‘ié BALED of

equi pmn&ddn?@thel@&e%@%%r?gt(% (fPI)m‘Flng?‘Qg‘a?éa&‘l"?ere' n the means for deternining
includes is neans for providing a profile of a seal that neets the desired

characteristi clfaimomptl@blhtyemplb’&éamccé@mmdn%nSlee\arﬁld)et?’rmf 44pigat hares 2ot her
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the di mensions 8 ¥ ng
equi pnenslee?ly3 .3 ahbd aaqa@mtlattu sleofe ty}ie(:ﬂ rmhagz s thie tWvadimesigns |cslcw1gedrﬁams for

generat i at | east, one custom turing print for the seal that is
conpat’ b?‘gewm%?fé‘apﬁhgéé%ﬁrm’@aﬁ?ﬁ ﬁ‘f 0 2 OCT 20p2 ~z 40. The apparat us

of claim 31, wWhei&kiBnBher MEANRSHRUe d21i8 1 MhNY 25N H dRShARaABsiELr. 007, OVi di ng
a profile of a seal that neets the desired characteristic and fits the
pi ece of Ifgbpishpfisletve sigeds greater than or equal to 2.250, take the shaft seal size +.003.
Other sleeve types may be calculated in a similar manner.
With the dimensions calculated, processing continues with step 558. In step 558, the
15 sleeve drawings stored in the seal styles file are selected in the same manner as the gland
drawings.
In step 559, the dimensions obtained from step 557 and the drawings selected from step
558 are combined to create a sleeve design print for engineering review before parts are
manufactured in the manufacturing center, Component manufacturing prints are electronically
20 stored. Steps 569 and 570 are performed in the same manner discussed above.
If the result of step 551 is to manufacture special components, such as, stationary face
holders, faces, lock collars and adapter plates used in or with a mechanical seal processing
continues with step 560. In step 560, dimensions are calculated in a manner similar to steps 553
and 554 for glands, and step 557 for sleeves. Instep 561 graphics are selected in the same
25 manner as in steps 558 (for sleeves) and 555 (for glands). In step 562 special components design
prints with dimensions are created for engineer review before parts are manufactured in the
manufacturing center. The component manufacturing prints are then electronically stored. Steps
569 and 570 are performed in the same manner as discussed above.
An example of a seal component that may be designed by the design center is a special
30 seal face design.
Some applications in industries such as petroleum refining, petro-chemical and power

generation, use a special seal face balance to accommodate factors of low specific gravity, high



t he apparatus further conprises neans for generating a proposal for s

manuf acturing the seal that meets the desired characteristic and fits the
pi ece of equipnent. 41. The apparatus of claim 40, wherein t sal
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The appar Pagimsrrt Bushing wees (rkydaiiferent shaltcleasances) may bg proyide i‘é ccommofae s

operating conditions and flow requirements. The following is one example of a throat bushing

that can be designed in the design center. The bushing length, o-ring groove, OD clearance and
ID clearance are predetermined based on the seal size of the seal. Dimensional information
20 stored in the pump data file also may be retrieved to provide engineered designs on an
application by application basis. For example, a seal with a size of less than 2.125 has a length
of .427, an o-ring groove of .156, OD clearance of .010, and an ID clearance of .012. The actual
manufacturing dimensions may be calculated as follows:
Dimension A = (Length - O-ring groove) /2 + o-ring groove
25 Dimension B = Seal size + ID clearance
Dimension C = Bore of Pump - OD clearance
Dimension D = Bore - .226.
Steps 569 and 570 are performed in the same manner as discussed above.
> A special part number may be created for each of the modified/custom (non-standard)
30 component and auxiliary product. The part number is created to refer back to the pump it fits.
An example of a part number follows. The first three digits reflect the component or auxiliary

type. For example, 100 = glands, 400 = sleeves, and 160 = throat bushings. The next four digits



an out put that updates the database of equipnment profiles to include a
reference to the second seal profile. 50. The apparatus of claim 46,
wherein the conpatibility analyzer determ nes a seal nodification to be
made to the woeysaal profiles; and 20 the apparatus furthercrousspoisses a
computer nunerically controlled programgenerator, having P ipeP U002 hat
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and the appar amfd?ﬂ?’?ﬁcél?er@gﬁﬁ agggegrolgp 8 W'cétgﬁg’r g‘fpoﬁ) ‘%fﬁﬁ% 3 ¢ 8Vi des a
proposal resonserd tHeaehllseleBtgbnobréRad defiBed dba¢d. UTkuott paépvedl GeaydR gehdrhted fre seal
nodi fication to be nmade to the one seal profile. is 54. The, apparatus of

cl ai m!83, seyraldifferentifarmss dinsading wnoa|thalss. geperalsthe grete proppsal sludes or nat i on,
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di mension verification or m an | zation survey
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S e JBRAGR. A LA S whereln e datp pdicative of the T
process fluid foke duldte BEMATcationGiufber i§ afunique number assigned automatically for each
15 quote generated. This quote number acts as an electronic retrieval reference number for all
quotes, creating a historical file. The customer’s contact information, such as the name, address,
phone number and fax number, may be displayed using the information stored in the customer
information file. The distributor or manufacturer’s logo stored in the customer information file
may be displayed providing customized output forms for the manufacturer/resaler. The
20 distributor or manufacturer’s contact information, such as the name, address, phone and fax
numbers, also may be displayed.

The equipment specification section displays pump information based on the pump
model selected by the user. The operating specifications section displays the primary process
fluid, and any secondary or other process fluid, selected by the user along with the operating

25 conditions provided by the user. The seal information section provides the part number of the
seal selected or recommended along with a description and gland features of the seal. The seal
construction séction provides the materials of construction for the mechanical seal recommended
or selected.

The seal dimensional information section includes dimensional information for a seal in

30 atemplate graphic system. Depending upon the modification strategy selected by the user, the
system may display the seal graphics with dimensions. If a standard seal was recommended, or

the user selected to modify the equipment, the standard drawings with dimensions supplied by



75 57. The apparatus of claim46, wherein the data indicative of the
characteristic of the piece of equipnent includes dinensions that describe
t he pi ece of equipnment. 58. The apparatus of claim46, wherein the data

i ndi cati ve ofyoldsgssgs characteristic of the piece of equi pneptTiusslosshes a

description of an environmental operating_condition of the pi
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the seal defidgd.oh ddae one seal profile. 61. The nethod of claimb59, -
further conprising a step of conparing a second seal profile within the

dat abase of sealThpenfrohmentalicoitrds schtwashbws thetgraphisfof thesARI qitehs Znd He®ing aod
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61, wher ekytdn®s shb®R il0FigCIBTRRAI 489-486C| udes accessing a dat abase of

equi pnment profiles, and wherein the nethod further conprises a step of
updat i Hg t he daThbereesssfluidgeqtiondisplapt witesiaswciadivity thggerogess flpid selegted, 2002 76
ref erence : | of d ' : : . ] of
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i ncl udes fleenformation. a seal nodification to be nade to the one seal

rofile; and s e t hod further conprises.,a step.of generating.a conputer
ﬁumari cally conﬁ.g%?c{égl?nﬁ[r’ F’EarﬂofléFCtWﬁnBFﬂv eﬁ@%ﬁ“éﬁ@ ing syqhés dben bgg ed

upon the gpiRaturEREhdeht@ionNscobiy, sHatespiRl BOdpedsure! &¢.Mre Qot epfteddaiyntnd iy St ep
of conparing includes determning a seal nodification to be nade to the one
seal pliof ot igthegpgtem determines the value entered has exceeded the established limits for the seal or
the materials of construction selected or recommended by the system. Such limitations are
stored in the seal styles file for each seal model. The system also may analyze the
pressure/velocity by comparing box pressure, seal size and shaft speed to determine if the
pressure/velocity is acceptable for the application. If the user did not provide a box pressure, the
20 system automatically calculates it based upon the suction and discharge pressure provided.
This system also may provide the customer with an alternate seal when the limitations
of the seal or materials originally selected or recommended have been exceeded. The user also
may be instructed by the system to consult the factory for more information before ordering the
seal that was recommended, when an application cannot be handled by the seal styles offered by
25 agiven manufacturer.
The order information section provides pricing information for mechanical seals,
optional featur-es included in the seal and additional products with part numbers, description and
list pricing. including any applicable discounts obtained from the customer database. The user
also may change the quantity of each item. The reference number also provides a link to the
30 pump data file for identification of the pump/equipment being used. A database version number

and seal version number also may be placed on the quote form for tracking.



io the nmethod further conprises a step of generating di mensions based upon
the seal nodification to be nmade to the one seal profile. 65. The nethod of
claim64, further conprising a step of generating at |east one custom
manuf act uri mp 9946488 for the seal nodification. 66. The netR¢dASEH04E47ai m 59,
wherein the step of conparing includes3ks determining a seal QR0 2kt i on
to be made to the one seal profile; and the nethod further conprises a step
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envi ronnmental operating s condition of the piece of equipnment. 72. An

appar at usomsBretiges. ardisintieg dpvdagy etr-oThege predwe verpioatfithmeitl of matsrpE %‘hfhg-
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dat abase of sea a characteristic o e pl ece
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to acco dat.e t seal .de by t seal ar at us of
e m 7R o e R TSR ST AL H0h e yedite Ao 2BBRLal ng
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conpri ses nmeans faor updating the database of equi pnent profiles to_ include
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component part by description, material and part numbers, for verification of the materials of the
seal as ordered to prevent misapplication of the seal and for future reordering.
A front view of the gland and a bolting information chart is included to provide a
20 customer with dimensions for fitting the seal gland to the pump bolting. This view assists the
user to prevent misinstallation of the seal and to show features, such as flush ports, quench and
drain, etc., for proper piping and installation.
A side view of the seal provides an actual representation of the seal construction with
the dimensions which verify the seal fits the equipment and clearly identifies each part by a
25 number which is shown in the materials of construction chart to verify proper materials of
construction. Special details shown in the right hand column, such as shaft/sleeve extensions,
pilot details, slo-t ID details, modified shroud detail, etc., provide a clear illustration of each detail
with dimensions to verify the seal fits the equipment. Equipment modifications, notes and
equipment verifications advise the customer about the equipment to ensure proper adaptability of
30 the seal.
Additional notes may be provided to advise the customer of any application related

factors that were not considered in the seal selection, recommendation and quotation construction



20 characteristic of the second piece of equipnment. 75. The apparatus of
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verification of original data provided to construct the original quotation and for the customer’s
records. The equipment information section provides identification of the equipment by

15 manufacturer, model, frame/group with bore type, equipment type and the customer’s equipment
tag, which verify the correctness of the equipment used to select the seal and for the customer’s
records. When double seals are used, the barrier fluid is identified for the customer to verify and
ensure proper operation of the seal system.

A legend section may be used to display a manufacturer’s logo, and contact information

20  such as phone, fax and e-mail numbers.

As another option, an order form may be printed, as shown in Fig. 34. The order form
of Fig. 34 is automatically generated by the seal selection system allowing a user to order the
seal directly from the manufacturer. This form contains information used by a purchasing
department to process an order. This form may be faxed, or electronically transmitted directly to

25 the manufacturer or distributor for electronic ordering processing. Graphics, dimensions, notes
or warnings may be eliminated from this form. The bill to information section of the quote form
displays the spéciﬁc customer location, address and quotation number for an invoice procedure
and expediting the invoice payments. The ship to section displays the customer location/address

: to ensure proper delivery and receipt of the seal to prevent costly delays. The body of the

30 quotation displays the purchase order number and shipping method to ensure proper order

processing, invoicing and delivery of the seal. The items quoted are displayed with the

quantities, part numbers and descriptions with pricing and delivery time frame. Other seal



82. The apparatus of claim81l, wherein the characteristic of the piece of
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P excgcute?i and an updated accurate quote based on the new information may be generated. The

dimension verification form may instruct the user to complete the verification and allows an
electronic transmittal to a manufacturer along with the Order Form when an order is placed,
ensuring that no errors result, and eliminating the need for dialogue. As with the bill of

20 materials, there may be two versions of this form. One version may have equipment dimensions,
for example for the OEM users and for internal purposes. The other version may be without
equipment dimensions, for example, for use by resellers and end-users when the manufacturer
does not wish to disclose proprietary dimensional information. On both versions, the user may
be asked depending upon the equipment profile to confirm the equipment dimensions by

25 measuring the equipment, inserting the dimensions on the worksheet and verifying that the seal
fits the equipment. When dimensions are questionable or missing in the pump database, the
system user m:ay be asked to verify or obtain the dimensions, by inserting the word “verify”
under each dimension which is not stored in the equipment profile. This information is activated
by using the verification notes generated by the compatibility analyzer and stored in Fig. 11 area -

30 214 and 215.

The user also may be asked to verify dimensions based on the dimension type selected

in Fig. 11 area 230. If type A was selected by the system, no verification was needed. If type B
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box pressure, suction pressure, and discharge pressure.

The equipment information section provides clarification of possible equipment
modification for the proper design of the seal and a method used to obtain the equipment
dimensions.

20 The equipment drawing provides a cross-sectional view with dimensional lines for
positive visual identification of dimensions for design engineering of any seal model and
corresponds to the analysis section for equipment dimensions. The seal drawing section provides
a cross sectional view with dimensional lines and dimension designations, which corresponds to
each dimension in the seal dimension section. The special details section displays special design

25  details with dimensions, which corresponds to the equipment dimensions provided on the
dimensional verification form.

The second set of seal drawings displays the front view of the gland design and any
features with dimensions to verify that the seal fits the equipment per the dimensions shown in

: the equipment dimension section. The second equipment drawing section provides a front view

30 of the equipment with an orientation to the equipment bolting pattern. The bolting section

displays the minimum bolt circle by stud/bolt size and slot width which allows the user to

analyze the adaptability to the existing bolting dimensions provided below.
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This information be sorted in many ways, such as by quote number, seal part number, pump

manufacturer or equipment tag. This form tracks how many of what style seal are in use at the
customer’s plant. It also allows the user to standardize the materials of construction while
15 allowing the consolidation of seal designs to be purchased. This form also may be used as a
search engine by the user and the customer to retrieve any quote or output forms for a plant
application.
The plant standardization survey displays columns of pertinent data such as the
customer name, quote identification number and pump system identification number, equipment
20 tag or serial number, pump manufacturer name, model and frame/group, pump size, bore type,
shaft speed, seal model number, seal size, seal part code with special features, etc. This data
allows the user to verify the data involved with duplication of the existing seal and equipment,
which consolidates the number of seal models used in the plant. The user may sort this
information by, for example, pump manufacturer, quote number, seal part number, or equipment
25 tag number. This sorting capability provides for display for groupings of the same
pumps/equipment, or seals by part number providing the system user with the ability to optimize
the use of stanc-lardized seal designs for identical pieces of equipment.
The user may print bills of materials, quotations and the survey form currently
displayed. This capability provides output forms for physical file records or use by plant
30 maintenance or engineering personnel for verification or new purchase order placement or when
computer systems are not available in that location. The system also allows the user to select a

new customer by selecting the “Select New Customer” icon. This capability provides the
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30 generate a purchase order for the material, possibly without human intervention.
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details of the modifications is created. The CNC programs for each modification are selected in
step 657 and the program number are listed on the print. In step 658, the finished casting is
selected out of inventory to be modified, stock is checked and a purchase order is created if
necessary. In step 681, the CNC programs are exported to the main computer to be used in
15 production. In step 682, the production is scheduled and in step 683 the program is downloaded
to the CNC machinery for production.

If in step 650, it is determined that a special gland is to be manufactured, processing
continues with step 659. In step 659, the operations are determined and production steps are
sequenced. In step 660, the manufacturing prints are created using the graphics and dimensions

20 created by the design center. In step 661, the material for manufacturing the gland is determined.
If it is determined that a raw casting may be used, processing continues with step 662. In step
662, the special gland CNC template program is selected. Each seal model has a different
template program stored in the seal styles file. The dimensions calculated by the design center
are inserted into the program. In step 663, the raw casting is selected, or if the raw casting is not

25 in stock, the purchase order is placed. In step 681, the CNC program is exported to the main
computer. In step 682, the piece is scheduled into production schedule, and in step 683 the
program is downloaded to the CNC machine for production.

If in step 661, it is determined that a casted blank is to be used, processing continues

: with step 684. In step 684, the template programs for manufacturing process are selected and the
30 dimensions from the design center are inserted into the templates. In step 685, the casted blank
number to be used is selected, stock level is checked, and the purchase order is created if

necessary. Steps 681, 682 and 683 occur as discussed in the earlier path.
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continues with steps 681, 682 and 683 in the same manner as discussed above for glands.

15 If, in step 668, it is determined that the sleeve is to be manufactured from raw stock,
processing continues with step 671. In step 671, the template programs for manufacturing are
selected and the dimensions from the design center are inserted into the templates. In step 672,
the stock size is determined, inventory is checked and the materials may be purchased. Steps
681-638 are performed as discussed above.

20 If, in step 650, it is determined that a special seal component or component type seal
part is to be manufactured, processing continues with step 673. In step 673 the manufacturing
operations are determined and sequenced. In step 674, a manufacturing print is created using the
graphics created in the design center. In step 675, the template programs for manufacturing are
selected and the dimensions calculated by the design center are inserted into the templates. In

25 step 676, the material is selected, stock is checked and purchase orders may be created. Steps
681, 682, and 683 are performed as discussed above.

If, in étep 649, it is determined that an auxiliary product is to be manufactured,
processing continues with step 677. In step 677, the operations are determined and sequenced.
In step 678, the manufacturing prints are created using the graphics from the design center. In

30 step 679, the template programs for each operation are selected and these program numbers are

inserted on the manufacturing prints. In step 680, the materials are selected, stock is checked and
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equipment. Also, graphics of seal parts may be displayed with part conditions identified and
failure analysis provided with causes of failure and corrective actions given for parts upon
disassembly of the seal. The system may present policies and procedures for returning seals to a
15 factory for exchange for other seals or repair at the factory. Forms include information about
returning seals for repair and failure analysis that complied with regulatory agency requirements.
The system user may present installation instructions for any seal model complete with piping
diagrams for the seal features. The system may present application data forms to be sent to the
factory when the process fluid is not found in the database. Such a form allows a user to collect
20 data to select, quote and design a mechanical seal. The system may present a glossary of terms
used in the system for various technical terms used in the sealing industry and by technical
associations involved in the mechanical seal industry.
Such a system may be implemented as a computer apparatus, in hardware, software, or
a combination thereof, to perform the functions of any of the previous embodiments. For
25 example, the computer system may comprise a memory (such as a floppy disk, compact disk, or
hard drive) which contains a computer program or data structure, for providing to a general
purpose compuier, instructions and data for carrying out the functions of the various aspects of
the system.
2 An example, computer system with which the present invention can be used, may
30 include a pointing device, an alphanumeric entry device, a display, a processor, a memory, and a

removable storage device, all coupled together via a communications bus. It should be
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removable storage device may be a zip disk drive, a CD-ROM drive, a tape drive, or a diskette
drive. The removable storage device is typically used to load, backup, or update the operating

15 system of the computer system, and to load application software and data including the seal
selection software and data.

This system may be developed using a number of computer programming tools,
including general purpose programming languages and database programs. In one embodiment,
the system of Fig. 2 is implemented using script files developed using a File Maker Pro software

20 application running on a Windows95 operating system. The databases are implemented using
database script files and the operations of the various modules also are implemented as scripts for
accessing those data files. It should be understood that the present invention is not limited to a
particular computer programming language or database programming system, or operating
system. It also should be understood that the databases may be defined as a single data file, as a

25 spreadsheet file, as a database script, or may be generated by more than one computer file.

Seal selection software, including computer programs which implement aspects of the
system, may be stored on some type of removable computer-readable storage media such as a
CD-ROM, tape, or diskette. The software may be copied to a permanent form of storage media
on the computer system (e.g., a hard disk) to preserve the removable storage media for back-up

30 purposes. When the seal selection software is in use, the software is generally at least in part

stored in RAM within memory, and is executed on the processor. When running the modeling
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5 by way of example only. Numerous modifications and other embodiments are within the scope .
of one of ordinary skill in the art. It should be understood that the foregoing is merely an
example of a system for selecting mechanical seals. The present invention also may be used to
provide for a selection of bearings, o-rings, couplings, pump parts, labyrinth seals and lip seals.
It also should be understood that, although the invention has been described in the context of a
10 predetermined set of possible seals, that the system may be expanded to include seal designs,
gland and sleeve designs, and designs for auxiliary products that may be developed.
Accordingly, the present invention is not limited to any particular set of seals, pumps, equipment,
or other parts related to such systems. These and other modifications are contemplated as falling

within the scope of the invention as defined by the appended claims and equivalents thereto.

15
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5 a database of seal profiles; and
a seal selection module coupled to the database of equipment profiles
and the database of seal profiles, the seal selection module having an input that
receives data indicative of a characteristic of the piece of equipment from a
user, and an output that accesses the database of equipment profiles to
10 determine a seal from the database of seal profiles that meets the desired
characteristic and fits the piece of equipment; and
a compatibility analyzer coupled to the database of equipment profiles
and the database of seal profiles, the compatibility analyzer having an input that
receives the data indicative of the characteristic of the piece of equipment, the
15 compatibility analyzer comparing one seal profile within the database of seal
profiles with the characteristic of the piece of equipment to determine a
modification which, when made to one of the piece of equipment and a seal
defined by the one seal profile, allows the piece of equipment to accommodate
the seal defined by the one seal profile when no seal from the database of seal
20  profiles meets the desired characteristic and fits the piece of equipment.
2. The apparatus of claim 1, wherein the compatibility analyzer provides an

output that updates the database of equipment profiles to include a reference to

the seal defined by the one seal profile and the modification.
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5. The apparatus of claim 1, wherein the seal selection module further
provides an output that identifies a plurality of compatible seal profiles from the

10 database, each of which meets the desired characteristic and fits the piece of
equipment.

6. The apparatus of claim 5 wherein the seal selection module further
provides an output that identifies a recommended one of the plurality of
compatible seal profiles.

15 7. The apparatus of claim 1, wherein the seal selection module provides a
profile of a seal that meets the desired characteristic and fits the piece
equipment; and

the apparatus further comprises a computer numerically controlled
program generator, having an input that receives the profile of a seal and an

20 output that provides a computer numerically controlled program for machining
an element of the seal based upon the profile of the seal so that the seal is

compatible with the piece of equipment.
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9. The apparatus of claim 8, wherein the seal design module further
provides at least one custom manufacturing print for the seal that is compatible
10  with the piece of equipment.
10.  The apparatus of claim 1, wherein the seal selection module provides a
profile of a seal that meets the desired characteristic and fits the piece of
equipment; and
the apparatus further comprises a proposal generator that provides a
15 proposal for manufacturing the seal that meets the desired characteristic and
fits the piece of equipment.
11.  The apparatus of claim 10, wherein the proposal includes at least one of
price information, modification notes, warnings, a bill of materials, an order
form, a dimension verification form, and a plant standardization survey.
20 12. The apparatus of claim 1, wherein the piece of equipment includes a
pump.
13.  The apparatus of claim 12, wherein the data indicative of the
characteristic of the piece of equipment includes an identification of a process

fluid for the pump.
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piece of equ1pment comprising the steps of:

receiving an input defining a characteristic of the piece of equipment;
10 receiving an input defining a desired characteristic of the replacement
seal;
searching a database of piece of equipment profiles to determine a
selected seal from a predetermined plurality of seals that meets the desired
characteristic and is compatible with the characteristic of the piece of
15 equipment; and
comparing one seal profile describing one of the plurality of seals with
the characteristic of the piece of equipment to determine a modification which,
when made to one of the piece of equipment and a seal defined by the one seal
profile, allows the piece of equipment to accommodate the seal defined by the
20 one seal profile when no seal from the database of seal profiles meets the
desired characteristic and the characteristic of the piece of equipment.
17. The method of claim 16, further comprising a step of updating the
database of equipment profiles to include a reference to the seal defined by the

one seal profile.
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5 19. The method of claim 18, further comprising a step of updating the
database of equipment profiles to include a reference of the seal defined by the
one seal profile.

20. The method of claim 16, wherein the step of searching includes
identifying a plurality of compatible seal profiles each of which meets the
10  desired characteristic and the characteristic of the piece of equipment.
21.  The method of claim 20, further comprising a step of identifying a
recommended one of the plurality of compatible seal profiles.
22. The method of claim 16, wherein the step of searching includes providing
a profile of a seal that meets the desired characteristic and the characteristic of
15 the piece of equipment; and
the method further comprises a step of generating a computer
numerically controlled program for machining an element of the seal based
upon the profile of the seal so that the seal is compatible with the piece of
equipment.
20 23. The method of claim 16, wherein the step of searching includes providing

a profile of a seal that meets the desired characteristic and the characteristic of

the piece of equipment; and
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equipment.
25. The method of claim 16, wherein the step of searching includes providing
a profile of a seal that meets the desired characteristic and the characteristic of
the piece of equipment; and
10 the method further comprises a step of generating a proposal for
manufacturing the seal.
26. The method of claim 25, wherein the proposal includes at least one of
price information, modification notes, warnings, a bill of materials, an order
form, a dimension verification form, and a plant standardization survey.
15 27. The method of claim 16, wherein the piece of equipment includes a
pump.
28. The method of claim 27, wherein the input defining a characteristic of the
piece of equipment includes an identification of a process fluid for the pump.
29.  The method of claim 16, wherein the input defining a characteristic of the
20 piece of equipment includes dimensions that describe the piece of equipment.
30. The method of claim 16, wherein the input defining a characteristic of the
piece of equipment includes a description of an environmental operating

condition of the piece of equipment.

31.  An apparatus comprising:
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means for determining a seal from the database of seal profiles that
meets the desired characteristic and fits the selected piece of equipment; and
means for comparing one seal profile within the database of seal profiles
with characteristic of the piece of equipment to determine a modification which,
10  when made to one of the piece of equipment and a seal defined by the one seal
profile, allows the piece of equipment to accommodate the seal defined by the
one seal profile when no seal from the database of seal profiles meets the
desired characteristic and fits the piece of equipment.
32. The apparatus of claim 31, further comprising means for updating the
15 database of equipment profiles to include a reference to the seal defined by the
one seal profile.
33.  The apparatus of claim 31, further comprising means for comparing at
least one seal profile within the database of seal profiles with a characteristic of
the piece of equipment to determine that the one seal profile meets fits the
20 piece of equipment.
34. The apparatus of claim 33, further comprising means for updating the

database of equipment profiles to include a reference of the seal defined by the

one seal profile.
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5 36. The apparatus of claim 35, further comprising means for identifying a

recommended one of the plurality of compatible seal profiles.

37. The apparatus of claim 31, wherein means for determining includes

means for providing a profile of a seal that meets the desired characteristic and

fits the piece of equipment; and

10 the apparatus further comprises means for generating a computer

numerically controlied program for machining an element of the seal based

upon the profile of the seal so that the seal is compatible with the piece of

equipment.

38. The apparatus of claim 31, wherein the means for determining includes

15 means for providing a profile of a seal that meets the desired characteristic and

fits the piece of equipment; and

the apparatus further comprises means for generating dimensions based

upon the profile of a seal, the dimensions defining a seal that is compatible with

the piece of equipment.

20 39. The apparatus of claim 38, further comprising means for generating at

least one custom manufacturing print for the seal that is compatible with the

piece of equipment.
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10" #10%& ()-Z  the apparatus further comprises means for generating a proposal for
5 manufacturing the seal that meets the desired characteristic and fits the piece of
equipment.
41.  The apparatus of claim 40, wherein the proposal inciudes at least one of
price information, modification notes, warnings, a bill of materials, an order
form, a dimension verification form, and a plant standardization survey.
10 42. The apparatus of claim 31, wherein the piece of equipment includes a
pump.
43. The apparatus of claim 42, wherein the desired characteristic of the seal
includes an identification of a process fluid for the pump.
44. The apparatus of claim 31, wherein the desired characteristic of the seal
15 includes dimensions that describe the piece of equipment.
45.  The apparatus of claim 31, wherein the desired characteristic of the seal
includes a description of an environmental operating condition of the piece of
equipment.
46. An apparatus for determining a seal for a piece of equipment,
20 comprising:
a database of equipment profiles;
a database of seal profiles; and

a compatibility analyzer coupled to the database of equipment profiles

and the database of seal profiles, having an input that receives data indicative
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reference to the seal defined by the one seal profile.
10 48. The apparatus of claim 46, wherein the compatibility analyzer compares
a second seal profile within the database of seal profiles with a characteristic of
a second piece of equipment to determine that a seal defined by the second
seal profile meets the desired characteristic and fits the second piece of
equipment.
15 49. The apparatus of claim 46, wherein the compatibility analyzer provides
an output that updates the database of equipment profiles to include a
reference to the second seal profile.
50. The apparatus of claim 46, wherein the compatibility analyzer determines
a seal modification to be made to the one seal profiles; and
20 the apparatus further comprises a computer numerically controlled
program generator, having an input that receives the seal modification to be
made to the one seal profile and an output that provides a computer numerically
controlled program for machining an element of the seal based upon the seal

modification.
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10xx 10 53. The apparatus of claim 46, wherein the compatibility analyzer determines
a seal modification to be made to the one seal profile; and
the apparatus further comprises a proposal generator that provides a
proposal for manufacturing a seal manufactured in accordance with the seal
modification to be made to the one seal profile.
15 54, The apparatus of claim 53, wherein the proposal includes at least one of
price information, modification notes, warnings, a bill of materials, an order
form, a dimension verification form, and a plan standardization survey.
55.  The apparatus of claim 46, wherein the piece of equipment includes a
pump.
20 56. The apparatus of claim 55, wherein the data indicative of the

characteristic of the piece of equipment includes an identification of a process

fluid for the pump.
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receiving an input defining a characteristic of the piece of equipment; and
10 comparing one seal profile from a database of seal profiles with the
characteristic of the piece of equipment to determine a modification which,
allows the piece of equipment to accommodate the seal defined by the one seal
profile.
60. The method of claim 59, wherein the step of comparing includes
15  accessing a database of equipment profiles, and wherein the method further
comprises a step of updating database of equipment profiles to include a
reference to the seal defined by the one seal profile.
61. The method of claim 59, further comprising a step of comparing a second
seal profile within the database of seal profiles with a characteristic of a second
20 piece of equipment to determine that the second seal profile meets the
characteristic of the second piece of equipment.
62. The method of claim 61, wherein the step of comparing includes

accessing a database of equipment profiles, and wherein the method further

comprises a step of updating the database of equipment profiles to include a
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upon the a seal modification.
64. The method of claim 59, wherein the step of comparing includes
determining a seal modification to be made to the one seal profile; and
10 the method further comprises a step of generating dimensions based
upon the seal modification to be made to the one seal profile.
65. The method of claim 64, further comprising a step of generating at least
one custom manufacturing print for the seal modification.
66. The method of claim 59, wherein the step of comparing includes
15 determining a seal modification to be made to the one seal profile; and
the method further comprises a step of generating a proposal for
manufacturing a seal in accordance with the seal modification.
67. The method of claim 66, wherein the proposal includes at least one of
price information, modification notes, warnings, a bill of materials, an order
20 form, a dimension verification form, and a plant standardization survey.
68. The method of claim 59, wherein the piece of equipment includes a
pump.
69. The method of claim 68, wherein the input defining a characteristic of the

piece of equipment includes an identification of a process fluid for the pump.
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piece of equipment includes a description of an environmental operating
5  condition of the piece of equipment.
72.  An apparatus for determining a seal for a piece of equipment,
comprising:
a database of seal profiles; and
means for comparing a seal profile from the database of seal profiles
10  with a characteristic of the piece of equipment to determine a modification
which, allows the piece of equipment to accommodate the seal defined by the
seal profile.
73.  The apparatus of claim 72, wherein the means for comparing includes
means for accessing a database of equipment profiles, and wherein the
15 apparatus further comprises means for updating the database of equipment
profiles to include a reference to the seal defined by the one seal profile.
74.  The apparatus of claim 72, further comprising means for comparing a
second seal profile within the database of seal profiles with a characteristic of a
second piece of equipment to determine that the second seal profile meets the
20 characteristic of the second piece of equipment.
75.  The apparatus of claim 74, wherein the means for comparing includes

means for accessing a database of equipment profiles, and wherein the

apparatus further comprises means for updating the database of equipment
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5 and
the apparatus further comprises means for generating a computer
numerically controlled program for machining an element of the seal based
upon the a seal modification.
77.  The apparatus of claim 72, wherein the means for comparing includes
10 means for determining a seal modification to be made to the one seal profile;
and
the apparatus further comprises means for generating dimensions based
upon the seal modification to be made to the one seal profile.
78.  The apparatus of claim 77, further comprising means for generating at
15 least one custom manufacturing print for the seal modification.
79.  The apparatus of claim 72, wherein the means for comparing includes
means for determining a seal modification to be made to the one seal profile;
and
the apparatus further comprises means for generating a proposal for
20  manufacturing a seal in accordance with the seal modification.
80. The apparatus of claim 79, wherein the proposal includes at least one of
price information, modification notes, warnings, a bill of materials, an order

form, a dimension verification form, and a plant standardization survey.
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equipment includes a description of an environmental operating condition of the
piece of equipment.
10 85. An apparatus for defining a plurality of equipment profiles, the apparatus
comprising:
a database of equipment profiles, each of the equipment profiles defining
a characteristic of a respective piece of equipment, the characteristic being
suitable for determining whether a seal is compatible with the respective piece
15 of equipment; and
wherein the database of equipment profiles includes results of a
compatibility analysis added to the database of equipment profiles, the results
of the compatibility analysis defining a seal that is compatible with the piece of
equipment and that was not previously defined within the database of
20  equipment profiles as compatible with the piece of equipment, so that data
defining the piece of equipment and a reference to a seal that is compatible with
the piece of equipment are accessible from the database of equipment profiles.
86. The apparatus of claim 85, wherein the results of a compatibility analysis

includes a definition of a modification which, when made to one of a piece of



10' os! F10% o0& () -

YMLO% 0&' () -, 10% 0& ()-!10% 0& () -10% 0& () -10% 0& () - %rdEbC 10' 0

Y. 110% 0& ()- @ 10% 0& ()-*10% 0& ()-' 10% 0& () - %0% 0& () - #10% 0& %-E*t-?
xmbC 10' 0% 10% o0& ()- 10' o 10' 0 10' 06f 10% 0&' ()-410% 0& ()-2 02 BT 200
10% 0& ()-010% 0& ()-7: edEnbC 10' 093 10%w0& () - 10% 0& () -

109% 0& ()-109% 0& ()-109% 0& () - Lf 10% 0& () - eCWIEMbC

10' 010% o0& -#10% 0&.()5-10% &' -110% p&' (.) - ,

T00s oa: () STt fenkedidBin B sdkandsy bEsibmept prafies a4 faspdle: () - yiz
10% 0& ()-"! 10% 0& ()- 3910% 0& ()-C){dEnbC 10' 06! 10% 0&' () - 4

10% o0& () - 2al.loym/$heep!@yevéemgmt§9 agcammasiate the seal109% o0& () - ghi j t woC
10' 0S10% & ()-10% & ()-9y10% & ()-1% 10% & ()- 10'o 10'o0

10' 0810% 0&87) - ?AedBEyilitéBopertdéd &athed farGtaiftdiningalddtabase okEGuipment

10% & ()-, 10% & ()-- 10% & ()-eHdEbC 10' o#10% & ()-! 10% & ()-Y

10% & () -, Moiitésl it methSl Bofbrisib@%hé stapsvét dEbC 10’ 00z

10% & ()-Y.:10% & ()-@10% & ()-*S10% & ()-' 10% & ()-% 10% & ()-| MboC 10' o

L0008 ) 510 o hong B OSSR B S0,
determining that the piece of equipment is not defined within the
database of equipment profiles;
storing results of a compatibility analysis, the results of the compatibility
analysis defining a seal that is compatible with the piece of equipment; and
10 adding the results of a compatibility analysis to the database of
equipment profiles, so that data defining the piece of equipment and a reference
to a seal that is compatible with the piece of equipment are accessible from the
database of equipment profiles.
88. The method of claim 87, wherein the results of a compatibility analysis
15 includes a definition of a modification which, when made to one of a piece of
equipment defined within the database of equipment profiles and the seal,
allows the piece of equipment to accommodate the seal.
89. An apparatus for maintaining a database of equipment profiles, the
apparatus comprising:
20 means for receiving an input defining a characteristic of a piece of
equipment;
means for determining that the piece of equipment is not defined within

the database of equipment profiles;
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means for adding the results of a compatibility analysis to the database
5  of equipment profiles, so that data defining the piece of equipment and a
reference to a seal that is compatible with the piece of equipment are
accessible from the database of equipment profiles.
90. The apparatus of claim 89, wherein the results of a compatibility analysis
includes a definition of a modification which, when made to one of a piece of
10  equipment defined within the database of equipment profiles and the seal,
allows the piece of equipment to accommodate the seal defined by the one seal
profile.
91.  An apparatus for defining a replacement seal for use in a piece of
equipment, the apparatus comprising:
15 an input module that receives a first input defining a characteristic of the
piece of equipment and a second input defining a desired characteristic of a
replacement seal for use in the piece of equipment; and
means for determining dimensions based upon the first input and the
second input, the dimensions defining a seal that is compatible with the piece of
20 equipment.
92. The apparatus of claim 91, further comprising means for generating at

least one custom manufacturing print for the seal that is compatible with the

piece of equipment.
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price information, modification notes, warnings, a bill of materials, an order
form, a dimension verification form, and a plant standardization survey.
10 95. The apparatus of claim 91, wherein the piece of equipment includes a
pump.
96. The apparatus of claim 95, wherein the characteristic of the piece of
equipment includes an identification of a process fluid for the pump.
97. The apparatus of claim 91, wherein the characteristic of the piece of
15 equipment includes dimensions that describe the piece of equipment.
98. The apparatus of claim 91, wherein the characteristic of the piece of
equipment includes a description of an environmental operating condition of the
piece of equipment.
99. A computer-implemented method analyzing compatibly between a seal
20 and a piece of equipment, comprising:
receiving information defining parameters of the equipment and of the
seal;
comparing the parameters of the seal and of the equipment to determine

if there is an exact match;
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when an exact mach is not made for a parameter, storing an indication of
the difference between the parameter for the seal and the parameter of the
equipment; and

when a parameter is absent, storing an indication of the absence of the

parameter.



