Modul ar Systemwi th Captivated Fastener Assenblies
Rel ated Applications [0001] This application clains
woOheosesszki t of United States provisional paterCT/US2006/006855
application serial no. 60/657,232 for MODULAR SYSTEM
USI NG CAPTI VATED FASTENERS fil ed February 28, 2005,
the entire disclosure of which is fully incorporated
herein by reference Background of the Invention [0002]
Modul ar fl ow systens are comon to process-rel ated
i ndustries. For exanple, stream selecting/swtching
systens are commonly used in the anal ytica
instrumentation market to route different fluids from
mul tiple sources to a single analyzer. Oten, a single
aut omat ed process anal yzer is used for anal yzing
mul ti pl BIoemta Systdnh GHIBCapiiviied Fien®t LekeRLICESS
anal yzers are expensive, using a single analyzer
significantly reduces the cost of analyzing multiple
gas and |iqui d sanpRelagtdr Applicationpet r ochem cal pl ants,
refineries and other process-related industries.
Sanpl e, streans are_generally transported to a

0003] . : . .a.
[0001] ngmﬁ appHcatipe elpimgihs erefiiofh §ndtpd Statesyovisinspatsmt prpdicagon
seial e M S R AT P as
filed Hebritaey 28,1390 thg krtirstdisehsutem fiwigclaisduiNy arcorpbhetedkrbiarby
of sanple streans and the desired system configuration
referefC vary greatly depending on the industry and
application. As a result, nodular systens are
preferred becaus 2005Y H{i%Y.' er. i 8 sed flexibility
in custom zing t 1 ul ar stream
sel ectors are commonly constructed of nultiple valve
[0002] KDL F¥HRGSBMS AR RBhSPRSrBEcsEDE @ Sndudtriég! ¥6r example, stream
assenbly iS typically fastened to a base that contains
selectiggfsmaighipgtshisttovg are agimumerdy veedhislthe snal Hisakinsfrymentatiophmarket to

) al Vv SS I n,route a e strea 0 the

route e BRRGED nEE Rthislo RIFR CorBbEEE DR g pgomated

proceds@ihBlyaerCie iEaafof kioilyAdd Multiplé Siegablydets. Shtceansimifedprocess
fluid tight attachnment between two bases, seals are

analyzgEsre iCoPEdivs et i SipRlS 2palyey signdlicany refbiges e cap sl yRayzing
R s, B o R Lo S B,
procedskrelamd indydteesbases t oget her and apply force to the
seals. Wth tie rods, an appropriate length tie rod
be sel ected based on the nunber of bases to be

must )
[0003] Zample serramere generally Traspered tochTirrar selsatinglav igdine system by
tubingbcﬁ‘sﬁﬁ'ing.r %he stream selecting/switching system selects a single sample stream

from the multiple samples streams and routes the single stream to the analyzer. The
number of sample streams and the desired system configuration can vary greatly depending
on the industry and application. As a result, modular systems are preferred because they

provide increased flexibility in customizing the system.

[0004] Modular stream selectors are commonly constructed of multiple valve assembly/base
combinations or modules. A valve assembly is typically fastened to a base that contains a
flow path for fluid to travel to the analyzer. The valve assembly can route a sample stream

to the analyzer via the base. Multiple bases can connect to form a common flow path to the



formed at the sanme tine as the tie rod is tighten
down. [0005] Anot her known approach to connecti ng
waoubdeiopdsgzbases in a nodul ar stream sel ect or uPCIIUB2®6/006855
custom bolts that have both a male threaded end and a
femal e threaded end. The bolts are threaded together
analyaeurc FfOtdnamretarféudrﬁgbt agliachnodnt beievelgn itwo bhges sagglsiang positiomed

veveg TSkt w nEeRERPe Rt CroRaifRldIndiet ol sy freaded

rod WBR nufort éiﬂleb@ihd)ﬁ‘ar@éc@mhbﬁl asalkol cohfect el ?Hbas@c’dd géther and
torque is applied to each threaded jOI nt. Thus, when a

apply fQise tatheanpls s With eradsenaparapsipiedengih tigved Bwsidregslected based
on thd ﬁilfrﬁl?é#g)gg{a%g E$ bggﬁfacﬂgd 51?8%8@??1&1_%@3!1 QBn%egﬁQn Itl%\‘tjxg%%ﬁrtﬁgg%gs are
formegem dreadaine tireé ad s tiewoliisaighfenalowsy st ens. More

parti cularly, the invention relates to a nodular flow

yst em concept havi ng indi vi dual nodul es that connect
[0005] Aﬁotahehﬁmmm apmpPedh talcpewestingmulipdy basgslin 3 Badeler steaspysslector

utlhzéf)s cu@toHPl%’i echW l{agg ?Bth an'ﬁalp ?rﬁgac{gﬁ r6118 (? hg%ﬁﬁg ﬁl?r'eg‘c{eﬁregh.n $he

connect 1 on
bolts a@dhnfeddmble gothemsuoh ehadthpaadle efid mhﬁleﬂfoélstﬁfehdé mvethkifemnale @nd of
ul ar, syste provi ded hayvi that y e
a secqrgi e i er AR TE P? @4 PREPAFR GaThee el &hﬁe‘g et Nymber S819321
B2. ALHEHBRs Qfeqﬁfeadéf& ﬁllfboéét:h ginst ‘éﬁﬁ’dl G qhB & @gﬂ@@&; dd@fl threaded joint.
bet ween the ot her nodul es. one ‘enb ment, an
Thus,i wisssra useneitengpta tf mmoefn dre hrodts @i veivape opdemi nireadedphasnayobe
a first ste er attaches a second nodul e
bo“?%i?ﬁ%”???@Ftﬁﬁa%%é %Wﬁ gi ng the fastener receiving
openi ng. [0008] In accordance wi th anot her aspect of
the present invention, g, ar systemis provided
whi ch uses different to n conponents which
engage to aid in the correct order of disassenbly of

[0006] TAE pEREMARRMLISN gbiler@NEreRAtb IR flovR Bystdris t Mo R RefH&Mrly, the
is threaded into a first base and a second conponent

invenfign f¢iptentpetimodpler flow systers coresppbridang ingividual @muhes tphepnnect
ina Iﬁalﬂﬁgr \Mﬁ@fx 3% ngfér%a )ﬂe?&d?t cln Jrggmg{/z{l%tf %?mghoqt-{ﬁ%'ﬁeed éor or

upon di sasse e secon conponen oosene
risk oﬁddtu*rbmg\tbe:ioomnbbtmﬂbdmmahh modulée first

conmponent . [0009] I n accordance wi th another aspect of

the present invention, a nodular systemis provided

[0007] ﬁawcngiam@lmtéyné @sﬁchqfrtb@lp@geré lmp@tma@ﬁmﬁwtﬁmﬁ provided
havm% Hﬁ%‘é}fc‘ber &Y (!t%gln s Plasoén'af%?g?é i dﬂ?‘g% in reverse order,

one e
withouf dﬂstm(ﬂlﬁﬁg #hd dvnasgionbetvecehthebthemadilas tianee enﬁaochment an

) captured. The fastener .is adapted to engg
inseri gy BHch FEIGBMACSALEE PRURAFECIS @ P EpaNaged b Sasfqﬁlér attaches

a secSHIGAB8e to the first module by engaging the fastener receiving opening.

[0008] In accordance with another aspect of the present invention, a modular system is
provided which uses different torques on components which engage to aid in the correct
order of disassembly of the components. In one embodiment, an first component is
threaded into a first base and a second component is threaded into the first component at a
torque lower than that used to install the first component. Thus, upon disassembly, the

second component may be loosened and removed without loosening the first component.



[0010] In accordance with another aspect of the
present invention, a nodular systemis provi ded where

wea 20k i ng mechani sm bet ween t he two nodul eBCT/US2006/006855
remai ns with one of the nodul es when di sassenbled. In

one enbodi nent the nodul e i ncludes structural_ features
[0009] imaeeorgprceamilpy fraiherqspeny plithe PerseRidpgntionemednige sxsfany s
prov1ﬁgtﬁ@ﬁ]1'§%drﬂléssyg ﬁ%niteﬁg F Y ngBI%'Eef a}s?ér{fblg ;(Bg g?e{ ?6%0%&% required to
join thehmougddubdes tegéthewtin ohe embaditnenien first ndcbchﬂ)@Bzfsé 1ncTintE-s a through
ncl udes engagi surfaces whjch coo te to
bore i SughA PREMEGRAEE aRltithg THE ERIPSIAPRIF 10 G128S6BHE Adresnd
moduleBsdRdUbhBedt %héjﬁé%a?s‘é WplRdecdtd. one enbodi ment, a first
engagi ng surface 1s a portion of an insert t hat
attaches to the base and a second engagi ng surface is
[0010] Braccodderideowitls wathetespad of the pbaast. invdéntionea awoki mtﬁm is

he fastener when captured within the bore does no
providsdgyhesiele PSR RS Bopm briwpabiie e madigsgrontns with one of the
modufe@ $HRAG!s fagsre%‘lééiarfﬁg)ﬁe emB8ditdentihe %‘P&ﬂfegl APLBeVth RS eatures
aspect of the present inventlion, ular systemis
that aygradeuptdeé tb edptive ot rajain mlnfactormecam@rrwhamm veithdn iartholngh bore. In

one SRR aadRLL S E RO RIS A AESE Bt e
fastenwhisldgspexdde Vﬂdie”s@stfsﬁﬂﬁblhh& iR Esh € surfacs € GARG J¥BPtaR to retain the
which is being connected to the first nodul e, includes

conneghngerhanist withindbe beterighanibe medeletis flisassemhledem orat
embo? i ? ! lef%?stlaelsngg@ﬁ% ts{\]rg S ?Hbﬁﬁlon fo? af Eh%eﬁ gﬁ)al? q{t?&% to t%e basda and a

seconmedgdgmg stinfacs acanidtenioe sHoaldenof thd ®asea hase Eﬁﬁbdlment the
receivin rtlon havi ng a counter re which assists
fastenielhwg p athinothe gﬁg’p gp?ﬁr@t g)ﬁ)é%l&% E‘Qﬁ% the;base, thegeby protectmg

thefagt@l%r%%[dgrﬁg&[w ng portion. [0012] These and ot her
aspects and advantages of the present invention wll

be apparent to those skilled in the art fromthe
[0011] ﬁﬂédc@ﬁ&aﬂ@a Wils oné pdpeoiviahe prosenpiebatidrg d nestudsti sirEBings provided
w of the acconpanyi ng draw ngs. Bri ef Description of
with %*Wétumfl Aatwgs tpoeitap harlicpaerydi fﬁ‘gdlﬁ%sé%r&f)é@%@tf Aing

asserﬂl% rf f’]ﬁlrbtne e%‘ﬁ%ﬁﬁﬁv\ﬂfﬂ al‘gf 15%] erPRGONE tégﬂﬂ&%dlﬁ@wﬁﬁ e%hc!hh% fom the

e ar e present invention relates u
modufxon’s setend icdnleo fvhidhas beinp owanvgted és trei fosi modde, intledes an

. nyention th reference t a raw ngs,
openi KRR Ing BRI HRE et A PIRRTY SHOe Al Soddet b
embollfn®nt, M f¥h R s BdRdeX afRha Yrsemb@db iR techd ardMBUIBe second

fl ow system accor di ng to the present invention where a

modufq mshidw fasigneri rscedwing iporiiod having adeptsr borewhiely adsistsein guiding
the faanea{ %&) ﬁageme%P \qv1tm1% Fastae‘nesrergcengng So}tlogn I's sectioned

[0012] These and other aspects and advantages of the present invention will be apparent to
those skilled in the art from the following description of the preferred embodiments in view

of the accompanying drawings.



shown by line GCin FIG 2 [0015] FIG 2 is a full
sectional side view of a base of the exenplary
wentmwiosent of the nodul ar fl ow system shown i RCFIUS2008/006855
taken along the A-Aline. [0016] FIG 3 is an expl oded
sectional view of tvvo bases of the exenplary
enbodi nent of Buief Desayiption of the WAWINGS shown in FIG 1,
enl arged to shown tvvo captlvat ed fastener assenblies.

[0013] T‘%lggcggé%flg ?ei%ur%s of tﬁ lefﬁ n‘%‘? gl'a?rg ﬁsbhogé'cirﬁé’ 51% dé?{t skﬂled in

the arSYSUWhE thﬂeﬁanh@veriltldm tdlatbh eipoasemsiderationi nﬁtthdz IfeHowmg
condition, enlarged to shovvn two captivated fasv@ ekb
descripiigs i e iaeentipn ivi By reference 50 fhe ageQppan TGS VB b

anot her exenpl ary enbodi nent of a nodul ar flow system

oovay 57200 ik CBr BB ROk e BB bl rpBat o
moduldeid bpebnbaserding toothe [poéh2a] mﬂ‘rﬁmnrvﬂmﬁ firat \perttdmn sectioned at
relates to nodul ar fl ow systens. More part.icul ar

a depth Heowm bEdine dhBr @ BiGe 2 el a(hﬁﬁ?omﬁeépné P8W°§y‘§ tSS?ﬂoélsK @b pdepth
al nodul es that connect in a nanner
Shown\l%ﬁ?{élﬁ% qug\llgd}%r easy addition or renoval of a nodule
wi t hout disturbing the connection between all nodul es.

[0015] F\ﬁ‘j'x' b&s tah@inli Je¥estal Qiilel WeRaSTd bixetbfwht kxpaplarye vhndbdiment of the
reference to an exenpl ary nodul ar stream

modulareflase systayn shawin 1§ 4 yiskamlong by Ad@d®ei ption is for

explanation pur poses and shoul d not be construed as a
imtation 0 he us of t resent. i nvention,. 02-
(00161 H s g Aplaaed SEna e LanBacS o hf KEAPhGE, bRBgdinent of
the m@dﬁardﬁéﬁréy%ﬁm gl id USGr at ediaBesxeionsiasvie e daptivdidtl fastener
nbi nati on i n the exenplary enbodi nents, these

assemMmSI ous aspects and concepts nmay be realized in many
aI ter native embodi nments, either individually or in
Qus caqnbi nati.ons and onbi pati ons it her
[0017) TGk £d8 S sigigsd P ioRa SR At e B & e SOERP OB R gL the

modulgpﬂo@%g?t%@%%tlh NS, RRALH e HASRAn kA iRRalWdtddinBitioREenlarged to

the present invention. Still further, while
Shown\/tanOIGapBV%ﬂd:dﬁsﬂ@ﬂtﬂ%@@fﬁédl ments as to the various
aspects and features of the invention, such as

alternative materials, str ctures ra
0015 e S T St AL SOt L0k e o
systen‘gg&orc’(ﬁné’{b tﬁ@ﬁﬁ?&ﬁ‘%&ewed herein, such descriptions

not-i1nte a conplete or exhaustive |ist
of available alternative

[0019] FIG. 6 is a bottom view of the modular flow system of FIG. 5.

Detailed Description

[0020] The present invention relates to modular flow systems. More particularly, the
invention relates to a modular flow system concept having individual modules that connect
in a manner which allows for easy addition or removal of a module without disturbing the
connection between all modules. While the invention is described with particular reference
to an exemplary modular stream selecting/switching system, such description is for
explanation purposes and should not be construed as a limitation on the use of the present

invention.



enbodi nents, whether presently known or identified
herein as conventional or standard or |ater devel oped.
wohos®skel led in the art may readily adopt oneCOUSRDMEB06855
of the aspects, concepts or features of the invention
into additional enbodinents within the scope of the
[0021] Prekemtionnasspatts emd eansepts fof tmohveeahtbn diedmacrsbedrand ldustrated

expr d|sclo d here ven
hereir G ad PR En it CosroneRbLbbaRmels FTaRPRRBects
and cé’iﬁ:)ép@ englescichpRd ih a8l Altefatded digblipesE adithedindividually or in
arrangenment or nethod, such description is_not

varioysroathdeations a@w@e@xmhlmitong thereqfe Mnlgss cxpressbperclrted derein all

such &?ﬁbqﬁ?ct?orlﬁ HELSS g‘orﬁﬁﬁﬁﬁtfosht% ave 1?1% bRtk wi%ltuhltﬁe écléha Bf“‘%le present
exe or ‘represe iVe valtes and Fan

1nvenhm:| Stie ﬁulthbr a&l&l@xtanlons almﬂmts/teaemhoﬂgnéﬂusaamehcemous aspects and
i nventi.on however, such val ues. nd r at%%es ar.e not

featurgg o bR dr YA, SHcthag alierativg maky! & COREEHERERS Giethods

dev1c@s,e s&ﬁ\hﬁﬂecﬁa{rd\\(fﬁﬂeué‘oﬁﬁﬁ[ 1R AR oM ﬁda}l' be §é§cﬁ‘5&f lﬁ‘e?&h)/such
t at ed. Those sKilled in the art will readily

descn@ppnemeaupemtdmied tchiee 4 envapiticon exbapstiee hgalf az%lﬁlblﬁsalﬁcrglaave

embof i Ve Prespuf Sy s M Rel T A RlsoRuPHlopfy rihoard o
later A/8RbpEAr ThéR skilRWiS iRt maynedadily Bdbphdhe BOhotd dﬂth@%pbas
316, 316L, 304, 304L, any austenitic or ferrit
conce@fsa:prrfp@g@s &f g@ 1nv%1ﬁ9n éﬁt@ |a@(§(1t1g{12§,embgggn@ltse@}thmghg,soope of the
r an
prese%rlg{z‘%lﬁllo éctkjlg% hfss Jgﬁ%dé%%gla lr—f‘iq?e{ost se k tee hlssglg as 1 4PI¥|
AddlﬁMallgxamnlﬂeoughrsm featapgeonadptoyrsaspats/ofithe horniden heybe
I steel such 018 steel for exa
descnb@ggls@m PGP ng?rféeaaraaseffl@ﬁ@a 5@5} dgﬁ%aa%og pet

inten®I t %hg%e@ Ghe&lch FO¥u8 )fsat'éﬁﬁl?ed (531’{ &E@s{s@x@l whlesd ekpré@ly so stated.

necess y, any netal materials may be i nclude as a
Still foether, mgemplarypiraspresentative valoes sndaepgessnd, bfamyluéﬁégx gsgist in

undern’ﬁeﬁlalg?ae P]i,?gqﬁ Er‘f\%ﬁé%l}b%l%viﬁev%lsggavgﬁee A ﬁ%%es Yire r&ﬁ to be

constfiAdh hilRMiting 9IRS indhreintdndddl to Bk lcatied vaee¥erpgey only if so
enbodi nent of a nodular flow system 10 in accordance

expregsly stafdle present invention, hi the exanple illustrated
by FIG 1, the nodul arfl ow system 10 rmy be desi gned

o022 550 S0 b BRI R A s vin

a Varﬁeflﬁbﬁ PRaAR %Iddﬁ{gsmbt@l whpRbid. hAnk MueVet of difegedtagRE of metal
herein could be utilized in. Additional applications

matefigs mdrebenvaest for the dawssisteaminehyding drtiaet, limied i 81e0116L, 304,
3O4LI Igrggét ﬁgeﬁlgc of %/rrltlc %YXH%?%?% s chpléxI étgﬁﬁasg tedPla ﬁg?nctkgl alloy

0 connec assages o ét
such @5 EPA ST ANLOYS ENUONE] 00 24QNELe aﬁp@tﬂcﬂﬁtaﬁb@\ﬂaﬁi}@ﬁéd& paihless steel

such Ifgcll7ufPeI-% fc?r g)lalljr{p?é Ibtrassof:op\i)%{r \allﬁoyzliss %r?}rlrt():!et /Ol’kl) ao? ?ow aqllcj)lyesteel such as
1018 steel for example, and any leaded, re-phosphorized or re-sulphurized steel such as
12L14 steel for example. Preferably, but not necessarily, any metal materials may be
included as a casting. If plastic components are used, any plastic material may preferably,

but not necessarily, be included in an injection molded or thermoformed condition.

[0023] FIG. 1 illustrates an exemplary embodiment of a modular flow system 10 in

accordance with the present invention. In the example illustrated by FIG. 1, the modular



14, 16. Each nodule 12, 14, 16 includes a valve
assenbly 18, 20, 22 (shown schenatically) that
woypmpionadd7y, but not necessarily, controls the Ptowsefo6ma068ss
singl e sanple stream Each valve assenbly 18, 20, 22
is in fluid communication with a correspondi ng base
flow sygtenpl) mag by dasighrs foriseeasassiisat| selestiagsysiam. Bhe stegprrbeslection

b b .26, 28, T .
e B 5 500 DS g U T i
disclosanhegeinwdutthbentlitedsSnf |Addiiochenipplicatadnsddr BrRtre®art idMsystem

n thg exenpl ary enbodi pent, the val ve assenblies 18,
may ipelude; butgrg neblimied iy ady How cpmpopsnts, ftingspyvalves mspdto connect

rigamid ekt al i, Ot her destination
orma not s oé\%%s hroeglﬁr?ﬂ%@%aé%é%ﬁ@ y26, 28, though ot her
configurations of the nodul ar system are possi ble. The

[0024] Exempliakay floRdiikm {0 BonsEsh ?Iﬁrélﬁyio[ﬂ velve.asseny/base modules 12,
illustrated with three nmodules 12, 14, 16. One of

14, 16y diffpghymekplel 12n lfhd Gaincludssvvealve wssambdpplecPét 82 (shown
schen{ahéﬁl}}g Ptﬁ?t]n %&J;‘?cgaglg/? éuﬁggtu%%%%%élyp ]c%ntrgag 3 efby A D %inﬁleb (seample

modu m resent Invention ca
streangr Eatlevalye dsesisbly 18n20,M2ew. in[fOO@ Spmhninidatios twidt & cofresponding

base 58 o, B Aethg Volfc PR RO 20 2 Y PErER L EHERp o bises

24, 26980NThBREs 20, P Dganrd BidbPRS@nAEet 1 RECIE BIREF BHE RdnB& which
of the bases 24, 26, 28 i's best understood wth

enabl¢sefluideerramupichideth betw@en themd B e exemplang| @nbadimente the valve

l.rs 24 i s sectione t .a dept.h sho by Iine
assemgif 18, 2 22 e o BB Bl iP5 B0 AR b itpuged to an
analyhase @BenldestiRdbh qaedsidtv) Wankh Bbmwed 4] 628 hough other
FIG 2. Referring back to FIG 2, a sectional side
configyradigns of theyngdulpisystsavie apwie c T b sxauplaygRodylgfelowsystem 10
: fiELG : X L,a ' ] f
in FICE 1 % Sushatcd PAGH0eed e TR, ORO8E Bfp o the an
howewrewsd bigpracitieathbtythe cembercal modides b3, 14)d 6nuzdd lire helidodular flow

1 substantially identical sinplifjes the design
systetp D oL TR N CPHAR SR Do it e S A HSenent s and

maki ng custom zati on (addi ng/ del eti ng nodul es) and

i; ' LI a Sk er
00251 TR iHERANGE ChABARLT I HERALS 16 BE58 i BohHfcrs T HRRbase 24
sectioped atendiffersne deptbthansa seqoral bage apphd aahird@ badeedB8e Theconfiguration
nodul es _are not substantially _identical.[0027]
of theraapesy ¥4 ABy 3%1s e undorsiogfl V@ﬁ’sr@feé?ncéi?ﬂ%%bal%l 8¢ fdCphs b FIG.
1, theSQWBaske 4Rk Gectforid lat o t?i%{)t?]l%%% fife BSB LRSS MRS Second
26. The description of e second base 26, however,
base 2@yant ehediad Ibpsapplare abitontd at hedapth showadysliget C-28n FIG. 2.

Th 26. .include at | t fl D
Refer i BAGCIOT0" Pok ar o 4oL OF 8ect SaPPuBEong ‘Frisaetap ncs
A-A dffgGeor respondi ng val ve assenbly 20.

[0026] In the exemplary embodiment of the present invention in FIG. 1, the modules 12, 14,
16 are substantially identical. Having the modules 12, 14, 16 substantially identical
simplifies the design by reducing the number of different components and making
customization (adding/deleting modules) and maintenance (replacing/repairing parts)
easier. Those skilled in the art, however, will appreciate that the present invention is

equally applicable where the modules are not substantially identical.



In the exanple shown in FIGS. 1 and 2, the second base
26 includes four flow passages: an inlet flow passage
wGOQodeamw3g7out ing a fluid streamto the val ve asBemvisy006/006855
20, a vent flow passage 32 for routing fluid fromthe
val ve assenbly 20, and an outlet flow passage realized
[0027] Rsfeaing totiiG &1 fod chspayf chplanatipnathic bas¢ slweat indfI82 vatibeaeferred
econd .sectjon, 36 for. out t he val
to as (8 SEHEFR66 28 THR dry7iahion hb I Rt ot ABLReV R G Pl gavally
applicallel to th® otfRe vasds M, 123, apRy &ebAd Baded niafenbluEd @t leakdone flow
configuration of the flow passages in the bases 24,

passagefor 2e-eifayg ﬂawfr@md)rairlr@cmﬂmdutﬁ thengarresponging yalye assembly 20.
In the ex%g € Sh%W?l ift Ff[@%ow 1!1&'n§,tthggéc\6ﬁd @ere% 'ﬁélalﬁ@g Yur A8 Passages: an

e an exte
inlet ﬂ@ﬂppdsﬁhg%fﬂf) @it dodting Iaoﬂmrimaxgetosme hvaﬂ\lftahsséﬂmblybaﬁ,ea vent flow
only . contain a sjingle outlet passq?a Fur t
yarb

passagh é2| f@r épu%% Sl fromu Moy Vol¥mastraRl ol yﬁﬁgsﬁ?w ePassage
realiZB@§€ ax‘? Qte& %’%peﬁia[vtu%é@i (STt ﬂeaﬁﬁaa{ é’&oﬁé §€dﬁ3>|1138 6bﬁ()r routing
sone ot

nmean The nodul ar flow system 1
fluid fmmvthd &slvé assembtii i aahlmllalyrmt(mb’eshom) c@ hn@oqf qrdunarm:iheurthe art
whi ch a eas I ti noval of nodul es
will SRR B AUBIRer g e tayon el e Y Brrg el e bERs 24,26,
28 m&;ﬁ{‘f‘zﬁ? Ghi af RERDastddulddie il PIGH . eSand D forQHaﬁﬁkl@e plifp@ses only.
es may be connected I n series_and may

For emrmdo,nh@dm@w injthe atré ineprowide pg externgh lwogtn ghet qq’e}@t {lpwmasppge such

that tgehﬁg rv?(#] e@ ((:%ﬁ'n 0 c Cs%ﬂé%] o@[?ett \rﬁggsg%% h ?Px%e!}e{herlgg't‘ b%%age and/or

vent lbé@,@@@@ ageiypads thé basmﬂdmtnoofedtt@ and fiem ﬁiadmllmassembly by some
Furthernore, each nodul e may be configured as a

other m3p%-et e assenbly of the conponents required to join
two rmdul es together. For exanple, a nechanismused to

oozs) SRENGE i TR LR B B A SE B0 S LA e
which @lldvt?@foe ¥ayldeition or rémovlal otmebulbasithadt, th@fieed2Br ﬁﬂysk of
include a bore, an insert and a f ast ener. bamo%e{]er al ly

distubiys the pornestienbeiesen ah thsarquiss. Fios cxaarls, ¢ es iy be
connéc@e% 1%%%@&%%212% @eGdl's nﬁ &, b fé:é'efsg oY Sorfde dittme Jﬁﬁ‘out
secon may 1 nc U e Fl

ase st conponent 40
distudjng thlicoimentign betweemthicoditbr irm)dluh:e fTonsntlf connbeiibn Hqumqwo

oo 48 LB e SEBMAGERaS0

modlflé fnSaS/ bEBReAREd aﬁa@c&ﬁﬂlefe%!s%nﬂﬂy 6PIHRREIpVhds ReqeREPRYoin two
onponent 44 which nmay be realized in the formof an

moduleasteg@therﬂ’f@r cmplts, aiiophapisat vsed fio Qe wogugdules TAY remains
.. eXt en e _bo ved by the first
with gpligre An Hém ﬁi ngx?isavgh Sa% H?Dq&{ he body40 in a

variety of ways, such as for exarrpl e, by a threaded

[0029] SFAG0E kOhe BY¥mPleiRFIGNY, doBh bAR 24, 26, 28 may include a bore, an insert
and a fastener. To generally explain the connection between the bases 24, 26, 28, the
second base 26 is described in more detail. The second base 26 may include a first
component 40 (FIG. 2), which may be realized in the form of a body having an internal
through bore 42 to facilitate attaching to an adjacent base, for example the first base 24.
The first component 40 may join or connect with a second component 44 which may be
realized in the form of an insert. The insert 44 may attach to the body 40 while extending
from the body 40 to be received by the first base 24. The insert 44 may attach to the body



body 40 and being received by the first base 24, the
insert 44 assists proper alignnent between the first
woasw/08887and t he second base 26. Those, skil |l edCTmustde/006855
art, however, will appreciate that the insert 44 need
not be conflgured to extend fromthe body 40. Two
40 in bamésy ohwape satth grfedetampiednsa tir¢eded cormectidre B]ﬁ gtiaching to the

| | t
voay 8 B e BB RS R R0l mens
betwe§@ %n@rsp%% zaﬁanldrtﬁé yelRad datdh6.d Taes aIBEBY irfl thevd, Glowaeet, will

be realized in the formof a fastener. The fastener 46
appremets.tbmhwsm # nendl ishbe canfigied tesxisdhror therhrelyAle SFigo bases
further Lude f n i

may 1@ FFaed e MUE BRGS0k SRERo RIS Ay may use

Eﬁm@ﬁ@@ﬁﬁ@%@kﬁﬁ)&ﬁﬂh&qﬁmﬁﬁaﬁ@h&mﬂ the fastener 46

in the bore 42. One or both engagi ng surfaces 48,

49 may be realized as part of an insert, such as the
[0030] Thes saconditgsei26 ineluilessethirdi osmmpw;ﬂédvhlm mayherpdizedin the form

characteri.stics f the base h
of a f:ilsﬁen‘%l a'ﬁ te 56812128 Wé@lln %xgzo%ir? f 31% bgﬁg gftr()l gl“}géas!%@&{d base
26 fuﬂﬁ&aﬁﬁfudgéi‘b&lrlst ﬂt@ieﬁw mga@ﬂgesfw’faeél@l@ drfd Els%ndii‘-adtener engaging

[0031] FIGS. 3-4 illustrate, enl arged section Vi e
surfacgf4% which sgereraig o SWUYE ArABialE ?Sg‘iﬂy ﬁ%d‘ﬂﬂ%ﬁr | R 4 43. One or

both %%géﬁgb&&%c%% S@e %B&y bENEail el S Qﬁ‘%? gqfnﬁﬁ}’ suchCsUBAE iRert 44, if

_ an insert 4 and a fastener 56,
an inseitAs biaplotyed.t mbspardaﬂalr mktaeazbtarrstwsad)ﬁhe bnses @41 Me 28ewdriige manner
base 26. For t| ve oses, FIGS. .3:4 de
in wheeh-the hasss 2y 26,2 nlﬁ dgs gp% g{;&];eé de}ahls%ellctw wdﬁqdretference to
fagtener. Each base however, may include nultiple
FIGS ?i oo .
bores, inserts, and fasteners to facilitate attaching
t he bases together to forma fluid tight connection.
[0031] FOGS exanlugtraté Bnletded stetbamh viaseofi thal bades 2826 lob s exemplary

modu&&&%?@%&sgg?%}é %St(is eerglg’sjr 003 éq,$ (i?@gl%:régr {Qe atbore 52, an
insertgﬁln gﬁcg%) k&étre%&l 56]%1'11% ko BHMe g@:fch’ﬁ@dsmareﬁﬁﬁﬁ {Rthe LBERUBAse 26. For

nsert 44 includes a first end 62 having
111ust1at1ﬁre patposEe ﬁi[ca@ 54 &pitt zadebereRed BEinEy |smgleab@éc@ﬁ@“t and

8. The second en t
fastoreey BAGH OaiTydveq s IR acBHGE TDRHPL s RPE S miish i fostoners to
facﬂlfa?éjét?alchi‘ﬁig% 1REN Rgetner thasen adivaCastit cohecsios.oOR6r @pamle)gn FIG.

irst end 62 is adapted to be received by an
1 each#pseciopludesdsie, boresrwidk msprieanddastenerst base 24, as

descrlbed in detail beIOM{ In the exenpl ary enbodlnent
o052 ik 15eB8 3B, AR R P 3, s B Lo Mgenrany
cylindii&# ahd Ad%ﬁnékow%&&%al tﬁl%%gﬁ &ofOBh] drteeisdrh 42 1M@1ﬁd1@t a/ figdt end 62
having a first opening 64 and a second end 66 having a second opening 68. The second end
66 may define the first fastener engaging surface 48, realized as an annular radially
extending surface adjacent the second opening 68. The first end 62 is adapted to be
received by an adjacent base, for example the first base 24, as described in detail below. In
the exemplary embodiment of the present invention in FIGS. 3-4, the insert 44 is illustrated
as being generally cylindrical. The insert 44, however, can be configured in a variety of

shapes which can depend on, for example, whether the insert 44 is received by an adjacent



shapes whi ch can depend on, for exanple, whether the
insert 44 is received by an adjacent base, the shape of
woOheoepsR12Ng i N t he adj acent base in whi ch t hePETISR006/006855
end 62 is received, and how the insert 44 connects
with the body 40. [0033] The first opening 64 of the
base, fhiershibpeenitthe Bpérﬁn@hhathe edjatant besedh wehich thasirgread 6ansireceived, and
ncl ude 2 a counter r 7& adjacent to the first
how theymser 4 Gﬁm5ﬁ§‘§ﬂ?@W%ngﬁ'readed portion 74. The
second end 66 includes a male threaded portion 76 and
e | I
[0033] a]%hetatﬂrsta%)?%‘% I)%lrcﬁgfd?g%sgéﬁcg%i cfAﬁf%H t% géé;re%rg f ﬁt%%ﬁ&) theludes a
countbrnbd)fddm adjhaat tetgafiish gpdning 64) mlldl’wfen&ih@m¢adaﬁlp@mw7a The

tool to engage and turn_the insert 4 I
seconfesids ﬁﬁﬁ@ﬂlgégét aripgf "ﬁ{ﬁafl%fﬁgohw Be f}?ﬁo"\‘ll 6‘%@11%’ ?Pnﬁ% &‘E}SI exterior
shoul?egg?%erl? r?%ﬁ'fc}d 0P teNQlterddi0MRace @@V\@ﬁ’ﬁfe' inBBY 4Bemk _I_Wirﬁ:'hﬂﬁl a tool

ert 44 rather than external [ 0034]
engaghfls ipsrtgan Groal shywh) eliewsigapddohnia hn@gfu 2m§1t tuem dh@:insert 44 For

aving a, first. open 84 a d as 86 havin
examiiE o WSt SRT Stbeiag Df 6T SREbnAae R ety P ot
showﬁ)' ﬁmve{i@nlﬁﬁff b¥irtdimano Al iAseN44 R thanCixtenanpl e t he

body 50 of the first base 24. Those of ordinary skil

inthe art will appreciate that the body 40 can be
[0034] Thabodyreds iganaallyabloelt-yphaped szﬁ&peéirstrﬂmdsﬁZzlwfilmd first opening 84

achi | uid tight connec n acent. e
and 56 OGS VS LY ST el ibdtie FOMEF g iag fuid tigh
mannBP %8t Ah Qg ROEE lbb&ﬁ fohexdrhpietthomeny B9 the Firkth®ass @20NThose of

openi ng body 40 further includes a counter

ordmwrséllgm shﬁaj @rwmlﬂ apwretihte thatribe bepe Al regn &g comfigured ih p ataricty of
d 92. Th
snanef 35575 Wit R MR LSO AR I Bl B2, The

and a second fastener engagi ng surface 49 that may be

[0035] F[‘ﬁ@'bbé? d0 AR ARG ahmx%n lighBoubRen. oomectfn%rfﬁé ﬁrstt Bb@lﬁﬁlgm to the

tion 94 1s adapted to threadably engage t
secorﬂmmd@d%o he dvndy 80 (fﬂrthttremclné@r & cavnteq] bog &P th@ent to the first

oreSHE Bl BT B ¥Es HpsR e ey o

furthétehbniega FehgadnRaddd futtidR24 aHaea beadd FastéiedRndddng surface 49
i ncl udes a tool engagi ngigportl on 104 al |l ow

that may e g@@éechwart m&ﬁw@ feovldert ehherfemgle uhfﬁafl%p@%@ﬁﬁﬂaﬁ gdapted to
thea&ig?fgﬁﬁgtt}ae asleécl %c%(eﬁgﬁ)rtlm 508k £pgagi ng portion 104

aped cavity tor receiving a
hex- shaped key (not shown). The tool engagi ng portion

[0036] ]I% faSYONGVAT is Sédera ? @%h@ﬁébﬂ'wi‘ﬂ@ ah Rorfoatetiadneik 96. arkk fastener
be configured of her than hex-shaped. The head

mclufb@rat firsh en@:kOG) defining 8 beedipertion H2 s Haslbeadperjion 103 dicdpdes a tool
ongs i b 0% b0 AL et P8 Va 308 SRAGRE o e exemplary
embdditheadHHIGSeBIAgR tasl engagmg portion 104 is realized as a hex shaped cavity
for receiving a hex-shaped key (not shown). The tool engaging portion 104, however, can
be external to the fastener 46 and may be configured other than hex-shaped. The head
portion 102 is connected to the shank 98 by a radial surface 108. The second end 110 of
the fastener 46 includes a male threaded portion 112 adapted to threadably engage an

adjacent base or body.



adj acent base or body.[0037] The first base 24 may
i ncl ude three conponents, a body 50, an insert 54, and
wa 20@avsa1er 56, that are substantially siml ar PCO/USk®SB06855
described in relation to the second base 26.
Specifically, the first base 24 may include a body 50
[0037] Whe Kired Haise 9 way indndh dves gomppiands, opedy 3§, a1 6nwHdS4 and a

d 11 ' d ' .
st SE 18 Y G N S R RREDR%5 JERRIDBE' B b
26. SheslieHlie, thedbRE 2hoi iddddadbadent with 4 st &id 514 having a first
openi ng 116 which includes an inner surface 124 fo

for i
openith g by P @ SAROTIOrEr k1 85evingrd srgemd PRFRIng el pernpeis bdhe axially
. i . .
i EHSE, BFSGRTS0 ASHRIR, PUSPRLTArSYY AR BB cpmine
116 whih inomeed arbhnenyurface |10d domenmpriiagtthe émee d4pdntaddition2Be body

50 T RS PO A0, 12 205 B4 4 e SO, 8260 o o

an in®fof BouldEe! Upie fst@Suensy iRGudeay e FhieRdd pdHi6mdee a female
portion 132, a radial surface 134, and a head portion

threadb8@omiiarh 128, tancix tering s derpliOs eath 2 1Brpugh hoss]3 IReFiaplly, fhe first

FIG .4, the first base 2 e 0

base Aty el P Ra o gy B ISl ST A8 R tce 134,
and ahB&RI srAbh V3¢ eathfaasblemgngibfpefiionne7first base 24

attaches the first base 24 to the second base 26. The

fastener 46 of the second base 26 is disposed within

[0038] Rhferting & FIGo#, theefilsblissedBh avthiéhe jroend baseedd wic Hluatratpd in an

. re 42, the fastener. 46.1.s aligned. .so.that the
st R Bnfirafcieo Reipusttcs R Pet PERE et Bl iR it oo
base BPOARE s@REALAG B3 . ThEh@stbit @609 thesstabhdibdse 29 108ispdved within the

body 40 may abuttingly engage the radial surface 108,
bore 4% of the broéw@neWhmeposr%@eéwg @ tenkorp deviisagtensr AQds aligned so

ur f he, i j : :
o AT O 1O G i . o
interiGe SNt ed pl@?iﬂ@e?@dy'ﬁﬁ)&nﬁﬁgbﬁﬂﬁngﬂy diﬂg?gé aisa; Budf]aﬂ sdfface 108 of the
prevents the nmal e _threaded portio 0 e fastene
futenge 4y GHACCSEGRRINTTG tSBYSR AN HERISEORS B (o8 hReprovider 49
preveﬁgg%lgt?% %ﬂﬁm%@eﬁ%t%& IrR&G: Wetblvard BR L6/ BPening 88. The

e installed configuration, the engagi ng
lengtls of filzc Sis#Ben#6 phaventsshe malthofadedh ogeoht? phde Rgergidto from

t i nterj haul d f t bod . Vi iy
extenf{G RSP RSP S SR8 CoaRtt T o LRy fitin th bore
42. Wthin the bore 42. Thus, the fastener 46 cannot be
| ost or dropped during assenbly because it is captive.
The body 40 receives the insert 44 through the first
[0039] Gpein ingtaBdd cdifegumetion, ther egdgidg parfadeott FHthefinsenied4 aEdetsecond

e bR o SR8 e PR ST 1 A o
captukidg RO Ghstéfri 4 within the bore 42. Thus, the fastener 46 cannot be lost or
dropped during assembly because it is captive. The body 40 receives the insert 44 through
the first opening 84. The male threaded portion 76 of the insert 44 is adapted to threadably
engage the female threaded portion 94 of the body 40. The head 102 of the fastener 46 is
too wide to fit through the through bore 60 of the insert 44. Therefore, in the installed
configuration, the insert 44 prevents the fastener 46 from exiting the bore 42 via the first

opening 84, i.e. the fastener engaging portion 48 of the insert 44 will contact the head 102
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too wide to fit through the through bore 60 of the
insert 44. Therefore, in the installed configuration,
woOheosinasszet 44 prevents the fastener 46 from eRCTIUSZ06/006855
the bore 42 via the first opening 84, i.e. the
fastener engaging portion 48 of the insert 44 wl|
of the: fasteaent 4G hed bleakl thoofgteneids frant bber d6alamgverheskowhrd the first
opmﬁfggaener 46 from further axial novenment toward the
P Pt opening 84. [0040] In addition, in the installed
configuration, the exterior shoulder 78 of the insert
[0040] 44 28068963 thDSndtANRN cotitchiRGiBn, Fhe Uxidifd® sROAMeAPR of B insert 44
-~ engagenent between the insert shoul der 78 and the
engagen ley ingerr fuafeee 92 oftheobwlyt4e Thyeengagement dgbvaehghé msent shoulder

to a predeterm ned tor set,ing. Further, .the.
78 anhtp P ST HE Mg 80t Sord elSheat o hrpodyipingg torae
settingh&ufthér$ theORENEHIIBEf BF ihdes L06Yy 4dtend BLiaB@ E@RTthe first opening

ogening 120 of the first base 24 slideabl¥ receives
84 ofithe bedy 43 ‘Ebgisesond ppemes il HQ af thedurst fagp 44 pliflepblshesceives the first
[ gibodi ment of FIG 3-4 of the present
end6?§€gﬁ??%%ﬁ the first end 62 of the insert 44 is
generally cylindrical. The dianeter ¢ of the first end

[0041] B2 tHeSexSb By bibSdlcnebf FItat3-4 BeihdipReshEinvehtith, tHe€first end 62 of

second opening 120 of the first base 24. Therefore

the ingpis d4tih sensealbneylisdeicals SThsrdigrheter ¢ o& thetfat s cslighdy smaller

' d f 40
oo G0 B s DRSERY 2R S0P S0 B e

secoridnénds ero o€l tiepatst hedE 250 afd theefiki esd 8Dadyth®Becdnd tididliys40 are in
the insert 44 assi [ ng the

, ; . | | i gnj
contef}, (% Hish e o e tassast o S gerbly AT Ak ThrossePRbaREiTE 120 of
the ﬁ?lﬁl‘t@d&oj@. UR Iem3BrANEhePRSE: 40 asdift® it gi&ﬁﬂgg&%@iﬂt@;ﬂeﬁ H8st and"

rst base 24 is retained wthin the
secoridtases 24 26.houl der 125 and the insert 54. The nml e
t hreaded portion 132 of the fastener 56 is adapted to

t hreadably engage the femal e threaded portion 74 of )
[0042] tApedgserabedtin zalafion to fheesgoomy! base 28cthgastenes 64, the figst base 24 is
: act - | t " S 3 0
s U8y TR0 hPTulas Aohier s il e oo quo mle
threaflabpatien 15B6ofht Hagtérer SAseadaptbd to nhrembheamade thedymdle,threaded

.an_el gngat ed hex. ke not, shown) .may, pe inserted
portiGhh 78 B HECE P SIS A (SSoEo) ST Atk UbASt f § ens for
fastefhihf $ie HQAYaseo kIR &REAVBadeherd ﬂ’&éad@é’lg %ﬁ%% tROchptered X8 fastener
of "'the fastener 56. The length of the through bore 131

56 with thténserisr in thedseetnsl bedigé®y af elphgatesbhex oy &net shpwn) may be

. l.ignmen t he e not i t

imserg 5 UBL isdwb AR oP B i bR P H Bk obAE SREHEREE he ol

engagiaggyahioﬁhmcmné FhstdRE 667 Thefleddil of fisethtorkh eSSt $n {He insert
gw ing the fastener. 56 into threaded )

and the length of the bore 52 aid the alignment of the hex key (not shown-with the fastener

56 to reduce the likelihood of stripping the hex key.

[0043] The counter bore 72 of the insert 44 assists in guiding the fastener 56 into threaded
engagement with the insert 44. Threading the fastener 56 into the insert 44 results in the
first end 62 of the insert 44 being slideably received by the second opening 120 of the first
body 50. This further results in the second end 118 of the first body 50 engaging the first
end 82 of the second body 40. Sufficient tightening of the fastener 56 creates a force

between the first base 24 and second base 26 that establishes leak-free fluid communication
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engagenent with the insert 44. Threading the fastener
56 into the insert 44 results in the first end 62 of
woheosinssget 44 being slideably received by thePeemsz®e6/006855
openi ng 120 of the first body 50. This further results
in the second end 118 of the first bodg engagi ng
betwaehethe | ases. eldgalg Anot shomen)s maanlme povydedobetsgern itleg %nses to aid in

tj.ghteni ng_of..th t ener creat es once e
provepl 1otk T e id B SRR RS et inel AR R ch BT LRl of e
modul&@alf tHeefoW| dy@nt areTusineatetl Gl e wees tilhe Hasgs. ﬂ&e aﬂyStem 10,

(not shown) % be provi ded between the bases to a
connqefop beEseRi gl enRray ACAIORS %erﬂé%p@y%tt B Higs Tyssthe |SB%§1 formed
betwéteﬁ éﬁﬁ%&é %@/ g%tgl?rl:i%r%cé 8{6{3) %}aé?{&e %ma‘t 1'1101%£s1ﬁ€ﬁle @Pr%hr% o‘Pfthe seals

fl ow system 10, connection between nodul es nay occur

[0044] O eheGRBABEEY &b&dim@nt, iEconhEdidnttREy®aae bhes®Eh as the first and
between t he bases are established one seal at a tine,
seconidresesadd, R4, TaE be andeppndant pf de qomBedtien|ta otlepHasep. 145 & Frsult, an
t
indiv gf(;@asg ééu{”lc g{l ﬁ?rqeﬁnm}e? %V1ﬁ13>ﬂ{s]§igttgklgﬂ% g'ls%e \éﬁg%,tﬁ)g&'lth ncgt])r}er bases
that vbﬁe Ic&d&p&ﬂdﬁﬁirel@fndt or exmnglef indfiG @ th¢ fest bbsesBbmapbe aemoved

an _i ndi vi dual , base can be added or r ved
Wit PRI eI BORERRAEY 15679 ‘rfﬁeo%qrqérc? fhe dard base 28,

Furth(aﬂ PlcaBE ﬁle(iﬂsréﬁe@t £ theFRIBBAS are FikepSXRAP drfén 5| e idsert 44
% tp hout d| s}%

Irst base 24 may be renoved w bi ng
may bhengtdindewith onhigbtwssque Henstbe dadertsasé. 265 ambsuh,eloosenmg the
base rther bec s e ins
fosteR A s Tl S (BTt Ry mb G a1 gt 1BEFod0 or e
connmntb@tw&ﬁtsaﬁdeq&n%ms @& fHeQﬁ@fulirQToﬂsU@stdﬁﬁm t he
fastener 56. As a result, |oosening the fastener 56
does not disturb the connectlon bet ween the insert 44
[0045] aa. Shidlubiodys 4Beamdt drengpdary estbodimbet ofetba m@d@é@qﬂe\ntsystem n

ases in the ular .flo st em 004 =
sccorprigop s Qe Co R ket 9 EO I HERES by Tfe > the moduler
flow @?ﬁ&h%o%@’%é%&ﬁmml& AGERF ctawﬁqncmum Sy BBmPTRSEIRIGS. 1-4. In

invention. 'In the exanple illustrated by FIG 5, the

partigrdatutharmdduday sygtgme?@@m inalpdp e medvde 20% havinga alive pesembly 204

el ol A B RSNy b FBE i

FIG. 3 Wabkty@e o9 nbdiygld Qﬂod@emm@ binye it i acdiée sdotionaidview. The system
fluid comunication with a base 206. The nodu] ar

200, bpwesn may Fratdesa pluradtyrofreadulen srraedrd gh Bcsrpled dorfhe module

systeﬁ‘l Wi BIGkS1.2, Si de sectional view The system 200,
owever, may include a plurality of nodul es connected
as descrrbed for the nodul e system 100 of FIGS. 1-4.

[0046] [ SR tSihEbagy 26 6f thB endiase syiderdf100 e BREFW0S rm@ymbmﬁe four flow
100, the base 206 rraé i ncl ude four flow passages:

passageben iflebiopastige 208 dox wutipg gtilwid stgeam to hege V@aﬂﬁr%ﬂy 204, a
vent ‘ﬂ & p‘é@éa\ég 2?@%&'}9ﬁt¥ngzﬁﬁlid ffom the valve assembly, and an outlet flow passage

realized as an integrated loop having a first section 212 and a second section 214 for

routing fluid from the valve assembly to an analyzer or other device (not shown). The base
206, however, may route the inlet flow passage 208 and the second section of the outlet
flow passage 214 to the bottom of the base 206. The term “bottom™ is used for convenient

reference to the drawings, and is not meant to require or limit the orientation of the system.
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vent flow passage 210 for routing fluid fromthe val ve

assenbly, and an outlet flow passage realized as an
wonvegwat7ed | oop having a first section 212 an@8C&US2006/006855

second section 214 for routing fluid fromthe val ve

assenbly to an anal yzer or other device (not shown).
[0047] Theviginsdhotdet flovvpasstge 298 and outlet flave passpgst 214 thrgugh the bottom

' f |
or e BRSACER BOAolIE, RERGRN 5 SHURD, R BRI Sl 216
includingdut @t limsted 86 dhd arrface moent anabifoldfsgstemcisdieset g United States
%avﬂngs, and i s not rre%/wﬁi t.o reatlFJLire or limt the X
PatentAppiipahien Srokgation Nos DU 6%/527 pulthished an SEPIER@e] £ 2304, titled
P . Bl . B ..
Mo S R B gHy SZhich SRR RS pekd bY Ekilce in it
entiretyo Ia anothfcaembndiorent, b ivéd| tbvaprsageh@hma ko éxteidutirongh the
bot bug n%t %ﬁ ited to, the surface nmount manifold system
ottony PE the hag (ﬁ/ United States Patent Application
Publ i cati-on No. 2004/0168732, published on Septenber
ot et y f [ ) :
10048] e Ktnt b oS §) fom I 265 pERARRTEH 0 G AP Lootprin
requirehby ney yurfdce nanmt henifelisystieme nfqr dxhmpleetite sideonf thasmdgkes and

208 may.al so exte t hrough the bottom of .the base .
the S3555 ApoHEIOT AL T EG b PRSI EREORHOTa & doeRtBotsauired by
substri@YanREn &AM d 9ohpshen® SBSKhsdIdes MaRiulsri MAtfdrROCbmBEndYs (MPC)
any surface nount mani fol d system For exanple, the

Systergi ze of the- nodul es and the spacing and | ocation of
the fl ow passages may correspond to the footprint

equi red by strate and manifol d co nent s . of
10045) Ja;Hg exapple e FaTY BPYhOESHED ARG gf %mf%%r%tﬁﬁn 200 are
illustrht@@4@bubi 1dsH eh2XGBbR thin Fise nfoduestRhy BEWNEEWLP barticular, the
thr'ee bases of the nodul ar system 200 are illustrated,

base 20hanayhbd pesifianad hetwreema secanddase P2eandidinddssa@d2. bEhe base 206

may 3 uO TR A Bt BN Fo iRl 0 Red Bl 209 e sutuce

moun®PRRRi A6 IBBEFIGNS), WeleinRt @ukt! 26 ROkbutddH1fi@frdmRWhd Siffface mount
fluid fromthe val ve asserrbI){ 204 to the surface noun

t
manifeldrip tlsy vplye serply 204) andzgpluralie ofyapyntingdiofesr228 dor magnting the
i . t | f i
buso g SO o LR EATEN 0. | oA lbad By 20 0 e i

base X2armapubib iimguddmobase R0 228 fdrensuntihgtiee moduales to the manifold
mani f ol d é(?ot shovvngi. The second base 220 and the
and an ylgt pogs 280,233, 158RECHYEY i ncl ude mounting hol es 228 for
mounting the nodules to the manifold and an inl et
, t e\ ' S
(00501 Bk 58 g Ben SERARLOLNE toferen g e OB KERbU LS

ModifsHtiod iafie alt&ratiddsdiilli ceadi to pitanshupdnt efeading asd whddrst@aling of this
f; o others, upon_a r eagi ng arhd understanding of this
specification. It is intended to include all such modifications and alterations insofar as they

come within the scope of the appended claims or the equivalents thereof.
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specification. It is intended to include all such
nodi fications and alterations insofar as they cone
woi2bdeioa3g7he scope of the appended cl ai ms or theCcT/US2006/006855
equi val ents thereof . ains 1. A nodul ar flow system
conprising: a first base conprising: a first conponent
Claimshavi ng a through bore; a second conponent adapted to
couple to the first conponent; and a third conponent
di sposed_ within the bore, wherein the first conmponent
L. arfgoduia By syierR oiPPERISHE: cooperate to retain the third
conponent within the bore; and a second base adj acent
# iest bpgosqontyts@ig  wherein the third conponent is adapted
to couple the first base to the second base. 2. The
modul afirdtlcompsyet daviog adhraiigh Goreher ei n t he second
conponent includes a threaded portion for threadably
engagh sgcohll eofnpbsdnt adappaine tbupld to THedirsmudmpanheiitl ol
systemof claim 1l wherein the second conponent

i ncl udedrdcdryanegihdifised withinthebsmethherkir the s ¥einpenddt and
claim1l wherein a portion of the second conponent

the secqudicopypenenticappsraie te Fatein dhe third copgarent syithimidie bersy pagd
flow system of claim1 wherein the third conponent

» geconé bassodiacentetbe st bpssavtbereputhe tlird sampanenicia dddrted to
couple g’?qﬁggﬂfg?ﬁ %&Eeggcgggﬁﬁ ase. 6. The nodul ar flow system

erern € second conponent further
npri ses retainin urface, for preventing the third
2 IhrnehiE MoynmBlem T ToEhecin e riepud Cmpgie:dhctudes 2
threaded portid@ foPGhaARbIY QYA SYSThe Mr@fcompanditlwherein the first
conmponent further conprises an interior shoul der for

3. PhEUBIIRINERCsYshint & CURONCRherbfO AL ¥dcbhd ToldpendR! Bcludes a
in a second direction. 8. The nodular flow system of

throughdiogig.m 7 wherein the interior shoul der prevents the
fastener from extendi ng beyond the through bore. 9.
4, Themuddial 8owfdystersyfsiam lovherbmi anpditioh ef hicsedond chbmpshent

base incl udes openi ng for receiving an alignnent
eands[f&‘l‘aﬁ%y B 1Ltjhet ﬁé?gaéﬁ'o nd base.

5. The modular flow system of claim 1 wherein the third component further comprises a

threaded portion for threadably engaging the second base.

6. The modular flow system of claim 1 wherein the second component further comprises
a retaining surface for preventing the third component from exiting the bore in a first

direction.

7. The modular flow system of claim 1 wherein the first component further comprises an
interior shoulder for preventing the third component from exiting the bore in a second

direction.

8. The modular flow system of claim 7 wherein the interior shoulder prevents the

fastener from extending beyond the through bore.

9. The modular flow system of claim 1 wherein the first base includes an opening for

receiving an alignment portion of the second base.

10. A modular flow system, comprising:
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10. A nodul ar flow system conprising:a first base

i ncluding a through bore, a first fastener engagi ng
weuodsamoss72a second fastener engagi ng surface, Raw/U82006/006855

fastener disposed within the through bore, wherein the

first fastener engaging surface and the second

f distt baerinendiagiarthrosgh bare a ot fastaeeertgagingtsaifacd, h@econd

fastener within the through bore. and a cond base,
fastency g g st 4t bASIen AL s WibingRa ek Hode g the s
fastenezbﬁl'gﬁ%ihg st e 06 Assdaase fastbier e-ﬁEQgiﬂ? SERE chbupate ¥$ E@aTh the

of clarm 10 wherein the second fastener engagi ng
fastenersyyithig dlee thsough bort épdor shoul der. 12. The nodul ar fl ow
system of claim 10 wherein the first base further
e oenond bass, wheieistheifateret isrralaptad) ta dtach ithesfirsf bast émthe second
engagi ng surface |ocated thereon. 13. The nodul ar fl ow
system of claim 12 wherein the first base further

ri.ses.a body p i.on to which the fjrst insert )

1. FReRopREe ndy Mot sl Wlilmng%%eeﬂﬁl%f%@%q fhgaging surface is
an intel ¥ @r&i1flert he first insert includes a through bore. 15.

The nodul ar flow system of claim 10 wherein the second

r [

2R e O P I S e AREEIL ARG ks o firs
insert hgyisg & foft fostenanchgagihe sweiace {dvetefldlsdtreorer recei vi ng

opening is |located on a second insert. 17. The nodul ar
13.  Thewodylat Bowafstemmaifiwldim Mhelieein the fist base Mudiier icb@prises a body

. sec?lngl {lnéert ext eg%g axially fromthe second base and
portion i WieR ARG, Bift {R§eh AUIEMi ng in the first base. 18. A
nodul ar_ f|l ow syste conprising: a first base having a
14. e wgﬁlabﬂia@;%re@é&n&#?dmblé‘s@er@n ealist maert fngdidep p flyorglebore.
first base to the second base, the neans for fastening
15.  Bbe myddias oweustamt dfichrimhld wiareindghe $seerd base fedles comprises a
| i . ans.:fo tening within the through
fas’[ene%%%egl.‘ll%ggeﬁllﬁgf‘%gcgﬁﬁléég lt%%?ag%g 'em of clai m 18 wherein
e s for retaining jnhcludes ap interior. shoul.der.
16, RS B4 o R S ST A ToHar R ADEHRS
located BRANSc@rindegt @i ning is positioned on

base.

17.  The modular flow system of claim 16 wherein a portion of the second insert extends

axially from the second base and is received in an opening in the first base.
18. A modular flow system, comprising:

a first base having a through bore;

a second base;

a means for fastening the first base to the second base, the means for fastening being

disposed within the through bore;
a means for retaining the means for fastening within the through bore.

19.  The modular flow system of claim 18 wherein the means for retaining includes an

interior shoulder.

20.  The modular flow system of claim 18 wherein the means for retaining is positioned on

an insert coupled to the first base.
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an insert coupled to the first base.21. The nodul ar
flow system of claim 20 wherein the insert further
woaoprwsas a neans for attaching the insert toprarsenne/0068ss
portion of the first base. 22. The nodul ar fl ow system
of claim 18 further conprising a nmeans for aligning
21.  Thenfaduky floaseysiin lef clemsHcwhereinatbe in8. furtheroehmpriseora means

for attadhitg QIR BRI RO RS Relo R Doy and 8’

st ene ositione .t hin.the through bore, wherein
2. aREhOR BRY IHem it DR he A s (e the frs
base wiflagt ge@hd Bhidhi N t he through bore, wherein the fastener
is adapted to couple the body to an adjacent body for

23, Il Hb&ls PR st BEIWERR. Lhe body and the adj acent

body. 24. The nodular flow’system of claim 23 wherein

LBS?%Q%%%?]}%%L&?& having a first fastener engaging

sur venting the fastener fromexiting the

hr.ough i £ ' ion. 25. The nodul
b Rl ot Sute 5ol e boay el udes a

d fast .er [ f f ti th
R LSIdREPOTosie aPeT g iRk Bps, WherginaBe B wnd e e
cooperatdto chpfir&BRUhsnet Lvawirsthe iadu gl b&eai m 25 wherein the
second fastener engagli ng surface Is an interior

SRBMLOGE Fasther m@gﬁffe&iw @Jugié ﬁ%éag{ﬂoeﬂ aqgaceh@dog}/%ér fluid

wherein the secon ast ener engadl ng surface event s
commutiietifralseteney ths bodnandethd afliacentdrtendi ng beyond t he

second openi ng. 28. A nodul ar flow system conpri sing:
24.  &hé¢ nrodvlabfdy sistemnng chaihi 23svharpianhanmserains bxdonhbvame o ifirg ,

and a bore connecting the_first_and second opepi ngs,
fostener; g0 Qg HgPIRY S AN BEISE 7 O CXRIE A PGB n a firs
directionhoul der; a second body having a fenal e threaded

portion; a first insert having a nale threaded portion

25, &pd ni%dtlﬁpgb% s&%éﬁ%ﬁaﬁﬂ%ﬂ\jvﬂé?ﬁin:t%gbc{}ﬁ']rig%lgg%eaas@@&d fasteper

portion adapt to engage wt portion o
engagingharfhce Hi plrydytingghe dastamdr fromeaxitidpalie horean raé@ntl iireatied

end and a femal e threaded end, the nmale threaded end
26.  Tdapioddlat doengsage dfhtimhetadikertihnkageondricharenghgihfeurface is

econd body; the fenml e
an intensor sﬁoucider. y

27. The modular flow system of claim 25 wherein the second fastener engaging surface

prevents the fastener second end from extending beyond the second opening.
28. A modular flow system, comprising:

a first body having a first opening, a second opening, and a bore connecting the first

and second openings, the bore having a threaded portion and an interior shoulder;
a second body having a female threaded portion;

a first insert having a male threaded portion and a female threaded portion, the male

threaded portion adapted to engage with the threaded portion of the first body;

a second insert having a male threaded end and a female threaded end, the male
threaded end adapted to engage the female threaded portion of the second body; the female

threaded end adapted to be slideably received within the second opening of the first base; and
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t hreaded end adapted to be slideably received within

the second opening of the first base; anda fastener
woavieng3sgzmal e t hreaded end and a head porti onpCrhs2006/006855
mal e threaded end adapted to engage the fenal e

t hreaded end of the second insert, the head portion
afiaphecthavmgengalgaehichded entl end atheshpatiderthe maldbrdaded end

ody when the firs nd, second bodi e re i,n an
adapted i &3endr SiF teird Wirpded BN CHiorcont MRy eadhodlion adzpipd to
engage thBentbAbEdHoBIdeSHOHE Hed LEQPRBEAHR st dn@lsBédhdifagick ardianar
wthin the bore of the first body. 29. A nethod for

installedcesmifigutatiog, nodul es in a nodul ar fl ow system the
met hod conprising: disposing a fastener within a bore
wherainfthe §itst mmsetilagg theaptetipr sigputdee cdapstabntorreiaint thiedastdéner within

b ;. ~attaching an insert to a second nodul e; and
theboree‘%&%gﬁﬁgg? e fastener with the insert to connect the

irs dule tq the second dul e. 30. The nethod of . .
29. %F%qtﬁchg’rm@%e@?lﬁg prdulss gy %*gg%lﬁbgﬁYVﬁéjSt?fﬁet%F Fqlfegomprising:
wth the insert further conprises the step of
JipRAsE higsignera¥ithin @ boengadiraignedse: i nto the bore and
engaging the fastener with the tool. 31. The nethod of
epairmgabe fistener withindhesbasp, of capturing the fastener
within the bore further conprises the steps of: using
atabhingtanfissttgnerscemgagidule; sudf ace to prevent the
fastener fromexiting the bore in a first direction;
andgiugithgfaateaaovitidth asdcarte corrgbidie fystsurdubete thesecond module.
prevent the fastener fromexiting the bore in a second

30.  Thd @ethoadf cBin 29Reherih fiRdtaf oftnghgm@ theviieéier KvithiBe insert
first fastener_ engagi nP surface is a_portign of a i
further compnyings thestgorof inserting a fastener engaging tool into the bore and engaging the

fastener with the tool,

31. The method of claim 29 wherein the step of capturing the fastener within the bore

further comprises the steps of:

using a first fastener engaging surface to prevent the fastener from exiting the bore in

a first direction; and

using a second fastener engaging surface to prevent the fastener from exiting the bore

in a second direction.

32,  The method of claim 29 wherein the first fastener engaging surface is a portion of a

second insert.
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