WD 2006/ 093872 PCT/ US2006/ 006855 Modul ar System wi t h
Capti vat ed Fastener Assenblies Rel ated Applications
WPGS@W”FFH s application clains the benefit of RGHEIQ06/006855
St ates provisional patent application serial no.
601657, 232 for MODULAR SYSTEM USI NG CAPTI VATED
FASTENERS filed February 28, 2005, the entire
di scl osure of which is fully incorporated herein by
ref erence Background of the Invention 100021 Modul ar
flow systens are common to process-related industries.
For exanple, stream selecting/swtching systens are
commonly used in the anal ytical instrunentation market
to route different fluids fromnultiple sources to a
single analyzer. Oten, a single automated process
anal yzeMadnlarsSystém with€@aptivatgd Hastenpt Asseaniplics
streans. Since automated process analyzers are

expensi ve, using a single analyzer significantly
reduces the cost ofEE&é@Q#éﬂﬂgﬁaﬂﬁﬂﬁi ple gas and |iquid
sanple streans in petrochem cal plants, refineries and
t.her ..pr.ocess-rel ated..i strhigs. [0003 anpl.e .. ..
00011 Big Bopri P8 Sfink e 1 Rlen e ok {epplication

serial 6. 60763 T 2ok MOD UL AR/ SYSTERY USING OAPTIVATEDRASTENERS
ream sel ecting/switching s ects a single,

St stem sel
filed Rehrpari 2813008 nthe epide disclosyin @f/ whigh is:fplly ducospqratgdhesin by
refereﬁcf%“t es the single streamto the analyzer. The nunber
ol sanple streans and the desired system configuration
can vary greatly depending on the industry and
application. As Baﬁwmi R Ivenfiyat ens are
preferred because ey provide 1ncreased flexibility
in custom zing the system [0004] Mbdul ar stream
[0002] Meldelt dow systemsanmumhyon tnplocesstrelitedfindustidsp [For ezanmple, stream

assenbl y/ base conbi nati,ons or dul.es. ;A val ve, ..
selecting/ERiishine SySiems A gampmenly UBRL IR 115 gLy el Mshrdmepisipn megket to
route diffebdr® WuRBLForh Gulfiple ek tbraas\l@%Ie hal{2e. OfRhyZ dhgle Bifomated
val ve asserrblg/)hcan route a sanple stream to the

processreaplyzen is uped fon enalyzing muliiple paeplssreams ahined Airematedprocess

n, f.| : 87 .
analy S R SR ncsnl Blc brbRk i Bl AR MR of gnatyaine
multiplé gacanEliduid sinigle stréams ingraschawiatlplaits refissries and dther

betyveen, the bases and a nmethod for applying force to
procegsrglagediindustdesysed. Tie rods (a threaded rod with nuts
on either end) are commonly used to connect the

10003) Gitphte oS 58 beh Ry BrharRe 15 F B KbimbiSficp s oy
tubingS&d fapingd The S eam 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 ére commonly constructed of muliiple valve assembly/base
combinations or modules. A valve assembly is typically fastened to a base that contains &
flow path for fluid to travel to the analyzer. The valve assembly can route a sample siream

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



on the nunber of bases to be attached and all of the
seal connections between the bases are fornmed at the

WOZAABHR as the tie rod is tighten down. [O0OMIT/US2006/006855

Anot her known approach to connecting nultiple bases in
ul ar_st utilizes custombolts that

I
mﬂ%@fwgd%@ﬁweaﬁ i e ptachvae W%ﬁwg hases, se2ls Meesitigned
betwédhe F448s alPh hifetiffdorot &9&?&%%@ ;mea hete dﬁoﬁf(a threaded

mal e end of one bolt t into the femal e en
rod withawisdorbeither end) ars amnphmnhrfuseh iscampetdhe multiple bases together and

S.., Pat 6, 619, 321 bol t
epply, rog {35 TaBD Wi Fe e Ammicitats BRgtie dGut be §eifised based
on theaehbérufdasdobeiatthched Bhd 811 ofiRRed déhRbctidht BERIesn tHe bases are

remove the bolts in reverse order, a threaded joint
formegeaf he sapustiran g thsttieged istighterndowmr eaded j oi nt desi red.
Summary [ 0006] The present invention generally

000 G R Aot BLfoGh MR an U B i e Setcor
utiliz€otistoeh ol thatiive bERCWINER thi*adeCiINRAl feﬂﬂ@thf%ﬂ&?énd The

whi ch allows for easy addition or renoval of a nodule

bolts gyetthigaded togethershch shat dhe maleerd of on¢ belt ﬂimdg inthdhe female end of

o s RRTE APBSISEBaf ot AR ARG S 102

B2. Aythedolts arepthatietbihito Sttiottgr, eaydul tﬁﬁqﬂeh@hpﬁtﬁ)zl t&each threaded joint.
connected in series and may be di sconnect ed,

i n
Thus, Wl 2055 AHEIRDIS tFeIeygtheibalis a BeYegse QTacrs o Hieededdpint may be
10033%&35{}%5{1&3% o ﬂH'd@aﬁred' n one enbodi nent, an

insert having a ener recei vi ng openi ng attaches to
a first nmodule and a fastener attaches a second

modul e to the first nodgugaiyryengagi ng the fastener

recei ving openi ng. [000 n accordance w th anot her
aspect of the present invention, a nodular systemis
[0006] Fho preadent innéntion generaliy fdaeembdiler ﬂwsyﬂmns oMue patisularly, the

inven B el R B o SiaF e S GRDeEpt PR i8R S HHBth Refies G comeet

in a nianhéd wRiRHROBHS forl dasy AdTRGTIGCkehidyAl oF 4 thb@ile RAGBuARE nded for or
second, conponent |s threaded into the first conponent

risk o disirbingthe eonnegiion batween albmodelesi to install the first

conponent. Thus, upon dlsassenbly the second

e T —
hav:n@gdddﬁ%qgﬁ/ﬁ%ﬁﬁéé)mﬁ&@@ hlschils AeCRa Y 38 ‘E?sc%ﬁé&t nﬁlt 13&rse order,

aspect of the present i nvention, a nodul ar system IS

withogt @haml@ag Has/congestisn hesueanche piher modulss. alrt:@prﬁr@h@lment, an

ASSe I nen u t
nsert RS H oo dEorRTRBRRAL BdoB ot ShophP e gl arachs
a secdigiyaodule katheSirst thbdide B endagirg the fastdnehredeivaid dbidfingl S
captured. The fastener is adapted to engage with a

[0008] Sfr?gc%grddance 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.



nodul e base to connect the first base to the second.
00101 I n accordance wi th anot her aspect of the
WR280888872 nvent i on, a nodul ar systemis provi CREF/U$R006006855

a connecting nmechani sm between the two nodul es,
enaj w th one. of th dul es, when, di sassenbl ed. In
10009) LEAEBUIER it BATRE s of B AP AL SRl b ARG S EMAS
providdddiavinpenedidéd @ figAredan fa‘éﬁﬁlgﬁtc ARbAbIY dfiRe ﬁ%g;g@ﬁeﬂsﬂgquired to

mechani smwithin a throu ore. In "one e I ment,

Join theworraernles togsthere dnione embediment, iarfirst madule base ingludes a through

; | | Gh stener, | i sposed... The
bore ih WARAH'E08 fg St The il BCiontRi 9, R385 s wovppnd
modulediass o dohrect tionfisebisedo HrR@aadtidsM Wi t hi n the bore when

the nodule is disassenbled. In one enbodinent, a

first engaging surface is a portion of an insert that

[0010] Iyaceerdancerwith peothersispent of the presentidventipmga ngpdaiar bpstemiis

. ' ' ul der_ of e bage. I n one enbodi nenj,
providd HE €4 blee Gk nkChanfen el o5 i o PR, EPRATBREHh e of the
modulps ohen dzadsembldd) dn bas embbdigicabthe R udS fnlcdles bthGetural features

r fromdamage. [0011] In accordance wth one

f ast
that “83@@3?‘? tercaphe gF E‘%‘Eﬂtthff[ ¢ppaestingrmechapisavidhin s throvgh bere. In
o LR e S HUER BLEEA Foog ) il i i o
fastenmz d?po?ﬁ_b F&hbmyﬂemdiadud?mgﬁgiﬁg hm«fd:cgs ?whibh%obbéﬁtedto retain the
ul e ile ext n rom the ., mpduy] e. secon
connof{iie fpEohsgismwithi ihe borg wishie Widuieds Smussempled. Foans c.
embodimehty 8 Grst2Aga RE MirbikeiPh pbiEibR oY hf) ﬂ:gh{ﬂ gkédt Qﬁ%&ﬂgﬁ ('lé@th@ base and a

manner that properly aligns the no
secondepgagingshtfaceisandnterier shovldgsefthe baset tlamhe ambodient, the

uke. The second ul e jingludes .
fastendfhinftabllndl BRI BB 0 oo ok FreBig Bom, B8 e ity protecting
the fastdmer fromsdaingtgs. i N gui ding the fastener into engagenent

with the fastener receiving portion. [0012] These and
ot her aspects and advantages of the present invention
[0011] Ipjapgordancayyity enetaspect of thegresshi inventidng a nweludartsydterars progided

: ' ptipn of th referred enbodi nents in
with st AN AR REREY B .0 P e A les 3T perpBpb e
assemBIETIVGROARLENBRAE an BideRlattbes td £ EikR tudduld WRIOEAVADLS from the
%\n’oglm The faqregoing features of the.tﬁr esent inventTon
modul S"i]ffé’@dﬂ%dlﬁﬁp‘ﬁhléhﬂs peingeranseted tetheifivst modulaincludes an
i : ] ' r consi.deration
openin o iackip RgRhe Rst il Y aBhe al o SRR PR, igu®
embOdiﬂggldz & fﬂ!{éfﬁgﬁnilsmed tocattaniy a diyst myodhl €ssi @sond ﬂlloﬂ?l'ec IThe second
is an partial gross-sectional front view
modalg it} S8 & SFRITSF {%ﬁ%ﬁf’%ﬂ? L@‘flﬂ%\? CPRpHEH Rate whigh asyistsameuiding
the fasRREOMED EfpagmbhiSyifd RGN ereP YeBiidY hotiGh e @ first

portion is sectioned at

[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.



a depth shown by line B-Bin FIG 2 and where a second

Brtlonls sectioned at a depth shown by line GCin
WR2M06/093878015] FIG 2 is a full sectional side RGEUS9P6/006855

a base of the exenplary enbodi nent of the nodul ar

flow systems I g the A-A line.

[0016) FI G 3%% of th¢ Dhiafl vi ew of two

bases of the exenplary enbodi ment of the nodular flow

[0013] ThY F6:28biR5 F¥dtured of ihe prdsenidvartiRidvilCbeeBaeapharent to one skilled in
captivated fastener assenbl ies. [0017] FIG 4 is an

the arbrie awhish thecpresent| inveaiiptoftelates Wpone sondiderplion fnfhiea fgllowing

desre SRR Ao i AL o OSSR ARG B B
shown two captivated fastener assenblies. [0018] FIG
[0014] F§GI 3 la aﬁﬁ?érh@ﬁ@fos%&%o}ihleﬁ/oﬂlf vRBOLNSE K¢RPRIrAIefmbodiment of a

nmbodi nent of a nodular flow systemaccording to the
modul priteye systéom eesordiog to fleqprejentin@enteon where pdirsigrarioeis ssetioned at

a depﬂbshiarr B 1135 2 0L TG £ B balete sXond BObAN Bfseotioned at  depth

shown W dine-Clih ®IGsyst ens. More particularly, the
invention relates to a nodul ar flow system concept

havi ng i ndivi dual nodules that connect in a manner
[0015) Rifi 2Hs al fullvesctional sideyvigwdeft & baseoef thenmxeaiplasy embedituend of the

moduIWI hout d| urbﬁ;@é ﬁ&%‘ﬁ% %{ESC@ gg'écqﬁ%\ggnwaltlh

parti cuI ar reference to an exenpl ary rrodul ar stream
[0016] F§€! F% hﬂ%ﬁwhé& Eéc%nayﬁ&\% gﬁhs dry ehfodiment of
expl anat i on purposes and s no e con rue as a
the moédulart fowmysiem shevmse RIG. tih @nlmgsbm showy dwoi eaplivated\d@astener
006/ 093872 PCT/ US2006/ 006855 [0021] Wil e various
ects and concepts of the invention are described
and illustrated herein as enbodied in conbination in
e
l00t7} KL% & GRlA5N SORTEEN B rh Bts UL S BB Clbodifilts of e
modulanﬁmdlsyﬁﬂhshownuh FIGi hovith thedlabes inraniinstaNeak ¢amdétion, enlarged to
inatio and sub-conbi nati ons thereof. Unl ess
Sh°‘”“3¥1’ﬁr°§% f\}e@&%ﬂéas ¥Fn all such conbinations and
sub- conbi nations are intended to be within the scope
' t
0018y 115, 51 SREGRE gk PSERE 2 gty St g moc o
systetmemmrtﬂepfeemtmmuoﬂ the i nvention, such as
alternative materials, structures, configurations,
net hods, devices, software, hardware, control logic

[0019] Ffel 6 d0a bettora yieveoithe sradylad flesr wistem efUidks. 5.

assem

rD

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.



descriptions are not intended to be a conplete or

W xhaustive list of available alternative enbodi nen
M?%‘E’?ﬂﬁr esently known or identified herein agCTmszooaloossss
convent| onal or standard or |ater devel oped. Those

100211 Yl ion? abpiSte ot sffidertsot sy P R B eated

herein & SmBoHibd ir0shahbifdHRdh MR dxempldriembboBindfs) Beesd Yatidil aspects

present invention even if such embodi nents are not

and cengsptssnay belteslizeskinmanyradiernativagaibedionats, pitharjedividualliger in

0 Gonse t f the i N
varioB B Rl 80 it B ARl A le BARSE Oniels dedfesbl) BB herein al
such wmmnmmnd@ﬁbmbﬁﬁnomb maﬁealt@be @nthiibthe@tope of the present

i.nt ended to suggest that such feature is required or

invenfigp.c SUH fyrthesy whils warious alierpative erphediments gg {9 {hepvgrippgspects and
features Sffﬂigngen‘ﬁ n/ $kdh &8 ﬁl?érﬁiti er S%%ﬂg,%ﬁ@ﬁ:ﬁéé%ggﬁng Emethods,

i nc to assist In ng
devices; sefrwiaren hirdwares contel chkgw aﬂldjﬂsommay iba mlgﬂslbad bereit, such

aecxfons RTh 17l 8ot Sl SRR AP 5 AR Erhfive
emboaixaé:ﬁgi wieRie? lesdtB S bd 1&§htiﬁbdtﬂé?exﬁ'é§ coMvehtisRA et bt¥ndard or

ppreciate that tHe invention may be realized using a

later dearplowQ Fhoseeskilladan she sxt gy irmﬂrmdapt ase opimoge pEtheagpects,

e S
conoft it Seafibesit WG ioh A hofliolE GhbadRbRE bl %A of the
preseftliQyertichleves ¥such %ﬁbdm:ﬁaﬁts el ﬁbteemF &s@lyQﬁscﬁ&ed héfein.
stainl ess steel, any duplex stainless steel, any

Addi r@kléq evepy thouehsonte a@umsmem(or meﬁmef_ﬂ@rmmra mayRe
desc 8 ex arrgsf b&ﬂ%gg A pe LG'li‘té)y? Iﬁétﬁ% sgngﬂrJ ﬁﬂ%ﬁ&}asﬂgﬁ

intenddd toysuggasethatsich fmiﬁ)ﬂe&ua'eé et néoossaeym:tpése:xpmsslyan ytated.

stitl 8RS o e Bt eSS A BB 55 B Fhefitsn 19 Shistin
undeBRABTFARS hibserd itvelBbRhowsdea) sudh &aﬁaymhﬁang&odw dettoas a
castin f plastic corrponent s are used, any plastic

constrieddn mnﬁag sgnsetnd gl iptendasi o becritisalcealursior rangeenly if so
in an injection nolded or thernoforned
exPresaﬁgké?l on. [0023] FIG 1 illustrates an exenplary
enbodi nent of a nodul ar flow system 10 in accordance

[0022] VI"hBE’e Mﬁe&’ﬁﬁ:ﬁ@ Bt will ‘fé’a@llh&fi%bﬁté 8t tﬁé ﬁm%hﬁoﬁ iﬂa&#%% ked1Red using
1, the nodul ar

a vamtyrpﬂs@w@/ls)mwmg Toetalvos plastien folynayn‘ctﬁe of sliffepentdtypes of metal

maref98 oy P Shf T8 5B, e i1 SOE ok Y6 4161 508K, 304,

304LARRY hodEhi0Dr iforiahiselinlediestealy oyt tpslex abiléaset] iwyemakel alloy
could be utilized in. Additional applicatians for

such ap HASFALLGW. JDEIONEL rpmMONEL d8y Pé%&lpléﬂi@nrmqunﬁﬂq-‘fﬁaé@ess steel
f

such 53 7ML OMERTP ARG, Poprgk slo B 3ny caltfin Folow) B, ) such o

1018 astech for pbdngple, and any leaded, re-phosphorized or re-sulphurized steel such as

12114 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



S T

[ 00241 The nodul ar flow system 10 includes a plurality
of val ve assenbl y/ base nodules 12, 14, 16. Each
WORR03872 14, 16 includes a val ve assenbly 18PCDUS2096/006855

(shown schematically) that typically, but not
ow 8R5510 5o GRMBAE b § o5 b g sletion
AT e o) s g 9 gkt by i, O, o
discloged hengucquid bpattibzedin. Additios] applicatioss fardbe ndnlag Giow systerm
may i, SuP AAOE el S ol Fon R R B et e Pl oy to conneot

enab ui @ "conmu

or manifeldethadphssayesctopeihen e dieatel dasyahdl9. assenblies 18,
20, 22 are coordinated so that only a single sanple
streamis routed to an analyzer or other destination

[0024] Themoskianlow systamy A0 tirndudes squiulity @bval@Basstinblyfinse hivanles 12,
onf4 rati f e dul ar temare i.bl e. The

e, TR SRS L0 I5AR OLST BReBE 387, 2 oo

schematicaly)r tue dypit4lly, tat @ot Meckibaily,ldontiods tHS floWn6F Qf single sample

or qj n}eaw skill in the art, —however, w |l appreciate i
stream. alve Asprnbiyf1 888Ul & ipfluidsonwgunisesipn With ecorresponding

| . iy
e 9880 il o FAS i 4, 019 PGP g8 e e
24, 26d,r2§. c Oief bg:?s ay) B%} 2% are hdalitﬁe;sccﬁﬂzgcﬂﬁ eazg,cﬁfdr(ﬁ almanner which
epi.cts a first. se 24 . sectioned at a di rent
mbl%‘eﬁ Sorfmuioation Dabrest hSB. ol 1 EhFmalapn Smbpdmenhethe valve
ernblied 1 QUIG j ' i
ass QUIG 1208k Rbrdidied @585t dflly f@gg%&*a&rﬁ:é% gﬁﬁngs Jéquted to an

understood with reference to bot

analyzey qr| ether destinaéion(net shewn taough thecbasend, 26, 28¢dmtigh other

' -B Fl 2 Wi t he sgcond ase 26
configkRihs 0 thd Maflaleklal bFpositle] 1he SRErBERSEGoHRE RSy Vstem 10
in FIGy! lis fitns@atadi with tkiee 2noduRaf B, ridngcbaoke o drdifeary2ski® in the art,
nal side_ view of a base is shown

sect | p al ong _
howeyerowil sonresiate thitibs mumbar of mpries 12, | otsusesiinithe modular flow
SYSteﬂ%@Wwﬂﬂ%ﬁpﬁﬁ%ﬂl%ﬂfbe%&tafﬁﬁﬁsg IJyention in FIG

1, the nodules 12, are substantially
identical. Having the nodules 12, 14, 16 substantially

[0025] Tol st the Soffibinttis of e tHESd B4) 2oy 2BEHIET] Ndeibt8 a first base 24
. n%g‘oer gff di fferent conponents and rmI<| ng .
sectiopesat A dibisrens denth demmryseaendbasn @6 apd @) thiry base28. The configuration
i ntyan {renl.aci i I i eleor QS
ofueTRLBA96% 1t} AELAGCLSAN ST ol 23 B Bote e
1, the firetstease 2dnis sactianed ias a depihadhoynappline BoRen HISK @ Whits the second

vase SF589 G 5150 By Y200 Greoneb 5t o G hrimenk Frg G- in FIG. 2.
Rl bk 1126, B B oSS 004 b 0855 QB S hcon e
A-A ofB¥grl.ption of the second base 26, however, nmay be

equally applicable to the other bases 24, 28. The
[0026] TATHS Semplary aabodithent of the preacnt incontion 1o FIG . the modules 12, 14,
16 are substantially identical. Having the modules 12, 14, 16 substantially identical
simplifies the design by reducing the mumber 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,



passage for receiving fluid fromor directing fluid to

t he correspondi ng val ve assenbly 20. In the exanple
WP Gs. 1 and 2, the second base 26 i ncPGEAE2006/006855
four flow passages: an inlet flow passage 30 for

100271 e A FIG b o hso oL upianabiom: fhg Dmse Py BTG 2 Yl referred
to as3AS SEBhY b3 26i n’ﬂh@ﬁﬁ%{#}ﬁ@ﬁ of #hg"é’c&ﬁ'ﬁsﬁag@ 26 r@rﬁlf qn@f‘be equally

an integrated | oop ng a first section
aPPhsdd@rw tiwpothenha®s 28p28r Thei segond based2d nmmmhladv at \last one flow

to alyzer (not.s Those or.di nar
vassqgB 15Y Rkiving At Arom, OF Alrafifbnid f He correohendiig BaYe Ajatioty 20
In the eﬁmlﬂa sBéwR th PGS, hearld P%@@%ﬁﬁ&ﬁﬁe'% ﬁaﬁd&aﬁyﬁ? ﬂgﬂr »passages: an
28 may vary and are shown |ntgart|cu arlt

inlet Fﬂ@spaqisaem g02for gputing afvidistream gar Q%LVGOMSWIIJ ybeB a vent flow

I IS ow in.the.art to i de.an ex
passfg A6 i AP R0 e @ reteth 20, e, SHGLARY passene
reahmwschnaﬂtegratﬁlioap rhafingi d\ftsestioh 34 fdsagend Ewﬁbﬁ% for routing
the |nl‘aﬁ pass e and/or, vent assages rmy pass_t he

Pl do &3 applyzer (eoh shAwnY aFheses skifl in the art
e L

28 mapivety aid a:mshéwn irepargicalddiyt indFIGS: 1raaddv/fol ilbistratide pwposes only.

For b 8 e S Sl 5 L Bt ppsogs such

that 168 BabeRroiRYorldP coMANE6In8R dulleBSiss e, ANGHERVhE $nlet t passage and/or
di sconnected, in reversé order, one at atine wt

vent gpssegRsINRIbYNes therese and ke beterd tmandhEom: the valve dlasembly by some
otherfl - t he connection between two nodul es may be
independent of the connection to other nodul es.

Furthernore, each nodule may be configured as a

[0028] Cﬁféﬁh&hﬁaﬁ!ﬁﬁ S 20 pkBd&IOPRIABANG] hfRiids 86 céﬁhdcf’ﬂnrk manner

two nodul es together. For exanple, a mechani smused
which gllews fascasy sdsliterdot Iemowahnfmrhﬂfmsmthm thearee dor or risk of

distof SR Rmppr Bfiosh PR iR P e Mo les may be

connedted EﬁsenBBaMay Be Hisdenrﬁacﬂ:ﬂr i, reddtsd Grder, bne angltite without
f.ast ener. gener al ltfll expl ai n t he connpection between
§

disturtiag Eﬁﬁ@@&lonbet\v% ofer madyley Tasethesonaectien befwsen two
e
modits HR) S fidpBbdenf OFS CORREHOR Rt B TritiErdold Eath
modile maydfa mnﬁguipd lasa icompbete assembhyaif the d:nmpcgiemmemmeﬂ tb gmn two
fac ttachn to, an ad ent ba or ]
modyBElogplhét. Tl ek ABgle. | peabeiing Hhain HORBIH P mAdyIce S Bpasins
with epsaﬁe%naa fnlord &M@dﬂ@ﬁﬁﬁ&?&kaﬁém%am may be
realized in the formof an insert. The insert 44 may

attach to the body 40 while extending fromthe body
{0029} Refeminigao thecedawpde iyFIChd, tachHasd 24,262 28 midyeincinde s bored an insert

and. bt ersho ok Eously SXplhin the conacohion berween 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




40 in a variety of ways, such as for exanple, by a
“L&#Oﬁgg%g connection. By attaching to the body 40 and

e Peived by the first base 24, the i nser PCEAIS2006/006855
assi sts proper alignment between the first base 24

40 in B guiohrof\GiR, SuoB 38 Furexample e teadedcormection: (3t altsrbing to the
bodybf@ QﬂI‘Béxﬁg rr@&ﬁéa By RN Erdt NG Qﬁeﬂﬁoﬂﬁzﬁgﬁsﬁw%ﬁﬁ alignment

be al rgned by neans ot her "t han
betwmathp Ifizst bas 24 asé thentepond based6. g siglleds imathe aghhdwever, will

sorns B 50 5B B SRR e, TS0 v o

may beaalhlgaaﬁ biymédie dthérthaffthe thewt aner ForlBaanipis! SRLbadd may use
resides wthin the bore 42 of the body 40. The second

aligniggatpinsand; gpideaales tqachigue peoper plignmesét ener engagi ng
surface 48 and a second fastener engagl ng surface 49

100301 e k78535 ol o6 BRSS! h gt B et orm
of a fAledRY Trhe fﬁsteiet 36 @esa&esnaftﬁm%e Borel m@fthe bad¢ B0 aThEREcond base

insert 44, if an insert is enployed. The particul ar
26 fugther imoluses o first fastenen engaging surfaced? 2nd aasrgondh dasienen engaging

ot W BRSBTS . oo

both ¢rpagin dutfaGes 48; 49 mhdylsd realigededy ﬂrgﬁthxﬁmsért,cmeﬂ: ay tiR\iEsert 44, if
4, 26 of the exenpl ary . nodul ar. fl ow

._of two bases
an Insertdp S%Pg@'egf T%F articulay-gharpoterdstics 9 thebases:24, 26 2% ard the manner
in w]ﬂ&ﬁﬁle%sesaz@@rﬁ92§§ is & ﬁ?&td in %eaﬁ&dd&ali BEb& ih ence to
simlar to those escrlbe in relQation e secon
FIGSpkxde 26. For illustrative purposes, FIGS. 3-4 depict
each base 24, 26 having a single bore, insert, and
may i ncl ude nultl

[0031] %ﬁéée -4 11111&15?%%@ egﬁ?ﬁ%dfsggm A0 i bRses e 2§tqfafbﬁ iengmplary
modul IR 115 98 %YW(F OTfiQ rﬁ?&tfba%é 4 Hw&f ?agdé:ﬁ’[}% g%,?d;%ore 52, an

For ex each base 1
insert/idy nd mﬁmansr 3 ginhidette tievse dedofiba@In Mldtionrte gaersdcoral bdse 26. For

. db GS. 3-4, th t, 44
ilust 5L PATRSSS, FIFS i et ks el oA bang F il Dgisyisert, and
fasterRPr EER¢h bade Hoﬁﬁ:@élt lﬁﬂy'lﬁ@lluﬂg Qﬁulﬁﬁfe' béres, telRe aﬂlﬁ\fés@&ers to

a first openlng 64 and a second end 66 having a second
facilitgisertianking ghe tases iogetbemtodiorm agBiditightchenhensionh Fof exanple, in FIG,

I d I
t cach IO STOE SRR UL AR By e socond

opening 68. The first end 62 is adapted to be
[0032] Wi@t?' Z@le?d(tﬁé‘s@déﬂnﬁoc?a% WRREFIGES! 3. Qxaﬁ@bﬂ;seft?ﬁteﬁﬂaﬁsﬁe generally

base as described in detail bel ow
cyhnfb;@@hpméﬂiyﬁmsb@ aentead throhigh frerq 6@ €Fite insertHdiiocludes #1i@8. end 62

navin s ot oS gk g F 3 s b b BRER Tk ena

66 miap @ﬁnarnhetﬂrsoffast@ﬁﬁmgagmg Hirfadd @eeealﬁe@rhs iﬁ)rannular radially
npl e, whether the insert 44 is recei ved by a
extenglglga%ﬁpe jacent the second opening 68. The first end 62 1s adapted to be

b=

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




WD 2006/ 093872 PCTI US20061006855 base, the shape of

the %Bgeni ng in the adjacent base in which the first
EhtPOBY938L eceived, and how the insert 44 conREEMUS2006/006855
with the body 40. [0033] The first opening 64 of the

fjrst en% 62 is . adapted . to receive a fastener and

base,;the phrpe of the epsningdn theopdiacent base i rich the fins ol 62 s received, and
h '3394@ : eaded portion 74. The
Owglggg% en@@%%ﬁ%@é@@ﬁﬂ%l e threaded portion 76 and

a radially extending exterior shoulder 78. A portion

[0033] OThé Hiest epédhf 64 of tel ASEer@B20E alilfted BSRELIVE 4 fiR8her and includes a
i ncl ude_a t ool eng(aigl ng pprhg%not shown) al | ow ng

counter gt 72 adissepide thndirstaneninges atfernale thoeaded partisine74. The
secor%?lo Eﬁd‘ 65 8RS ﬁ{a!leo Ehr?%%%iaﬁc%ﬁlgaﬁé) %ﬁ@%%ﬁ%ﬁ%@ﬁ@g exterior

engadgi ng portion
shouldet @Bnal. partibhefithe ekteriéd strfhdre 80 tofahe Gdedy Mlmayl BRBAE a tool

engag3g {pAFT (0% P GUISNTING 36ipol 4 gage o dugn b sert 44, For
exampay 'a%xash%ﬁ&i)&ﬁel‘?ﬁeﬁrﬁge e l??‘grr?@g%ﬁ. el taggg[%gﬁjﬁ:greﬁ%rﬁon (not

rn"a flurd tight nmanner t | acent
showg), hoplewer, maybodytefal tofthe irseftiddatthepthan 2AternBhose of
ordinary skill in the art wll appreciate that the

dy 40 can be configured in a variety of shapes and
[0034] Eﬁ%?ﬁ?dé{rﬂ? Y aeperaldy Rlackishaped with acBisheed 82 mavingte fust opening 84

s e dla oo D935ha HEBERH. 5 S5HLIGR BRBiAFl Y i i
mannge yatidaw pdjacery 18dy, dreexamgie tHe Badyt 5@ of it fitsidas@24. Those of

. counter. hore 9Q.adjacent to the first opening 84, The,
ordingel skl in @b“r &t 361l jpaRregiate;hat fhey badyt %‘gﬁpm@%@hw yyariety of
shapdddnd §es ReTNCcHIG e of fifid BEht doRbMARSViRh E??ﬁb@en& B? ded

portion 94 and a second fastener engagi ng surface 49
that may be realized as an interior shoul der. The
[00335] Thrdiody ¥lrdefidedarpanialiyoali @ved iterada pbrattcting tHefirepéhRblng 84 to the

QS TS S ol i e 0o
openia§ 83l ONERE Rt R 9§ Ras 4 R51iSIRP Eﬁ%@ng'{:ﬁ%’r Eglg%:e@i ' ¥RL body 40

end 100 defining a head porti‘on portion
furthergncluded adesalg ed portiagiMgaba tseaomd 1fastendr| emghging aurface 49

. e and. turn . the fastener 46., IL.n the .
that th3Pbe LAERDBOM Biidr $hyioS A RRRT Higided Botibm dis agapted to
threadubly engagd O maleftbRhdclqdbriien 76 bEheHhRReM. cavity for
recei ving a hex-shaped key (not shown). The t ool

engagi ng portion 104, however, can be external to the
[0036] Thetfastener48 mngenmealybeylindriéal guitle dnodldvegatddnsiank 98. The fastener

. - e The. head rti.on 2 .,S .connected tq th

imeindtpl SIPREE rod UFhRiER nefifbonidn 10 Tt s8d pomiencied taalpdes a ool
engaghiig poition§ 1AL LIBKing!® tdol 6 bkRFe And B ths FREAEH4E O iR kxemplary

12 ada%t ed to threadably engage an adjacent base or

embo it of FIGS. 3-4, the tool engaging 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.




WD 2006/ 093872 PCT/ 1JS2006/ 006855 [0037] The first
4 y include three conponents, a body 50, an
vﬁﬁg@ﬂ?g%}%ﬁ and a fastener 56, that are subst aﬁFTBJSP@61006355
simlar to those described in relation to t he second
e ... Specificall the first base ylnclud
100371 Xt Basqupf ioay ARG HheF solibRARtn g hodY Py a0 Gt iy and @

fasteﬂel:@@ﬂﬁht ares QROALET sitdifr e Widae daso'i»ﬁﬁariﬂ agthla?sgcond base
connected by the axially aligned bore 52 The body

mﬂcﬁEY,Jhe figst éngém%mammréudl.ezazb@cbj S with a Grst ensl 114 mvmg a first

124
openia & Kot 68 1\BSHIES, ARl iR 0 SR e wxy
ahgnechbd}mcﬁ@ T lecuays O day bivhidean@agien goﬁJIMachﬁﬁtottﬂaﬁrst opening

be realized in the form of .an interior shou
116 Vb FRRdes a0 Anien UG L of PERENE FHAHE Sho ta pdRitenethe body

5 R s 5Ol s, O 6 G 8 SPHA G o

an mMOmsglomldmr ud&eanéealsﬁémmy m6luda\a nglmﬂnﬁdedtﬂmrmﬂ ¢26, a female

eresBGE A 38 o BRI 156, 674 r S B S D e

base 29 nfaly@ncldde & Ritdnef 56 hDARE a AfhlNEleddes Pﬁﬁﬁﬁnﬁ2b§§&hﬁ@urface 134,

are illustrated in an installed configuration, i.
and ahead pepiondoarith atnob aegagb® portioth3%.i r st base 24

attaches the first base 24 to the second base 26. The
t ener of, the _second_bas 6 is disposed within )
10038] Figertifg ta ¥i6” 4 %QISZEW 29 G b SpRRICk PERE sieLilsiated in an
mstaﬂé@lec&ﬂ'ﬁﬁraﬁ%n 1.516hé 2IRARK MReh Bl d0ME FirSiash DAtarthdifes the first

mal e t hreaded portion 112 of the fastener 46 1s towar
base 2hto '@é@mddxaem%gTBQ fastener 46 nﬁ the isegondbase Aeis dsposéd within the

bore 45 B Yoy s TWRR Sob8 T w RS pbit o Uit Pl 465 stined o0

that thﬁﬂ:la&l thﬁeaﬂé@psrtibﬁ& 12rA theRstenéretd i8 towhrdlthé Sdcofl® opening 88. The
events further axial npvenent of the fastener 46

interiph, shauilar 49 b Hisnbraypdhmey BDuttinghe engagedhp rediak susface 108 of the

el 8 A BB LBERTT ot BSOS 018 Bt 15

prcvemphsefuﬂlngr Sﬁlaghmvggiggt 6ﬁﬂieefmtbné'646 ﬁvmdltht eswotd wipetiing 88. The
42. ' ' )

tength (48 €67 5o, 46 ¥ Pels S48 TR CHESSRRATEion 4 1601 e Pt 46 from

extendipehe?Ond@ e debéhd GieBigl8 WhQIHKE Thstéhdr A6 id E@sﬁcﬁi&i within the bore

provi de a nmeans for retaining or capturl
42. fastener 46 within the bore 42. Thus, the fastener 46
cannot be [ost or dropped during assenbly because |t

ca The body 40 recejves the insert. 44 thr
(00391 I, he fﬂﬁtﬁﬁ ﬁ%ﬁlﬁ? » thenengaging surfpem A of B inserh 49t éhe second
base BBCddngRr [ t t
e BEMIE, b BP0 8 R T Bbog 48 BF o o
captunig the fasiener At within 48 bere 420 M,eﬂteofaﬁﬁenelt A6 cn:ag:tott&eelost or

aroprlel PR 8RR Pe et o Pt TR bory HhaeqhiGodh seR 44 througd
the fifsedpating 84,6 The efaletirédded pbRARNH ¢F the inked 441¢ adldpt&d 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

10




opening 84, i.e. the fastener engagi ng portion 48 of
%g insert 44 will contact the head 102 10 WO

WH8883% > PCT/ US2006/ 006855 of the fastener PEB/EHI006/006855
bl ock the fastener 46 from further axi al novenent

o oM vl b AR Y obCRebbe S

openidig 8he i nsert 44 engages the inner surface 92 of the
body 40. The engagenent between the insert shoul der
78 and the inner surface 92 allows the user to torque
[0040} Incadditsan, tin 4ke instadlef reodfipamtibnecttie tertetiop shogtér T8 of the insert 44

e B8 e 7 b R L b S G i
78 asE R he? BRTARD AR RS thé 'Eié‘erfté b it PRS2 Ay h%e[?g%e}?']ml?ﬁi torque

receives the first end e I nsert 4
setting, cFurthenythe fiyst ond 62i ofithe msert Pl @aBextend atibiy ﬁmsmatﬁrst opening

' £ d t 44
84 °5§‘%2°F’§W‘ cyl'i ﬁ%cl' T i goa?ém@ﬁﬁéﬁ b'eQ% F]ﬁ%ﬁaP %@Felgﬁdthe first

end @2of the irlsergdd) y smal I er that the diameter b of the
second openi ng 120 of the first base 24. Therefore,
when the second end 118 of the first body 50 and the
[0041}In/the exemplary eofbodimentaf diG. Beldof the presentiinvention; #6 tfirst end 62 of

the i3t 44 5 Yoty 871iical) ShE Riamster s00 TS Arsfeongisl shigfy smaller
that 8. didmetehb of The Bedond! dgﬁnjngsmot offthe FiSi Bds8 240 ?{1%8%% Ywhen the

second bases 24, 26.

liie%gi ng the first an
§€Co 445 jof dhe figstrgdyt $& and he Fest sud 32 ob Hwes@end tody 40 are in
i S ned wi.thin
contefc?stﬁﬁﬁgﬁ efi% 6%fof h%gm%# g{t ﬂsgfﬁ%%ﬁl?l lr%cee}vef%aléﬁ gesond Opcmng 120 of
the firstshady 594 (Isﬁl'liﬂs lmedmd ttar gthe: ﬁﬁtdlﬁd’:@ﬁdﬁsibsfsoﬁl prégerdf ?Iﬁgﬁ?g the first and"
e i s adapte 0 reada engage e femal e
secm}cﬁl? 333%{1 g‘portl on I[7)4 of the insert ZA [ gs?al led in the
second base 26, and thus act as a neans for fastening
t T thre .
100421 /0o AIRBE 1b o SRPRL Part 2 g Rty B Il base 2435
retam&ﬁ wnhmhlheigdgnsﬁ lbs:ot%ae 3&'{3{1161!‘1 sl@iﬁtﬁﬁﬁaﬁtﬁﬂ#%ﬁéeﬁ ryfgl‘rhe male
wn). nserte rou e rou ore
thfe“ﬁ‘?ﬁ‘ﬁﬁ"ﬁi% Pft@zfaﬁtw@if RE if aﬁiaj)@gdof@dbres@hlb elggﬁgagbe femgle threaded
(5 e
porti rp‘?h onHél ﬁ&bﬂ%?‘fgﬁ% k;ﬁor%lge %%fhﬁ%a%%gg,i %gc{e ﬂ?l@ agg gs gmeans for

of the
fastem@a ehﬁlzst basiado oy eecbad hagt. tTrethadadabiyempagy thichaptiexd ke Yastener

t he fast 56, t th
by BRESTe' Geriond BoGh a0 cioageed s Sy thet shown) may be
insertea tabegh @@rtﬁ'oﬁ%'x Bbrel 132 mwlhserﬂﬁ Aot st Bo\%%' g 'eﬁgage the tool

t.he fastener 56 into threaded engagenent
engaging peition 37 frthe dasteper A6. fThstlongth oSGhd thraughteore risemn the insert

w05 S P B R e

36 tofréduse the hkehhood 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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body 50. This further results in the second end 118 of

' body 50 engaging the first end 82 of the
‘gég%({r?@%gﬁy 40. Sufficient tightening of the f®CTEE2006/006855

56 creates a force between the first base 24 and
betv¥Eh M6 tagaC  SBalh Nahe SBHER) 593 ch prodadbovisrs dhedsses to aid in
TRy e, hose ooty of SRRl I R o e
mOdP‘%“é\-A‘ffotg‘est?%“( SHFtEm ereseqningetdd iah thelsamnedime.o Inhthepflbwrsystem 10,
om8Sion, Syl BByt Bt 750 B4 b s o

betweemthe basesrardestatstishedvonk doabatBtim6,GRsteasPREthe QEINBRH
a time, thus the seals forned b’etvvee%he basestyg,?g%tseals‘

00 eIgttﬁbl i shed one seal at a tinme, increasing the
[0044), 15, S aRigry smbodimeyathe comjedtidd betiweet beo Basesyuah s the first and

i connecti on tween two bases, such as
?“’;"ﬁg&?f 786, ool BREe o6 S eclidags pber busepersaneslt, an
individual hasecan be added vr ré@oPERithOa shyr @é#'c g

i ndi vi dual se. can be added or rer?t‘)i%etge&w t oﬁ?n%thotherbascs

b
that e copRecigt beatarchuithon exampis, lin HiGiel thecfirstbass Rdtmuyeberemoved
: in FIG 1 the fi
FARGOR RSy %, bRt Hehleds BPsErud bets 75 st thita”baso 2.
Furthsp heeans dhe ipsarivbeand the fanann d6hasmdasnaast cbﬁﬁyfiﬁéﬁtg,%e insert 44

4 il , the | t_ 44 and
may P faeled il B, RNt o0 s eieern 56. ks e doasening the
fastemtsmyseéocs 10t alshtd thé bbmbotib) Bt o't robH ¥ dldiCine bogy 40 or the

fastener 56. As a result, |oosening
connetion bgbreeisubseanent pasasdn feanodula@dwepsterh 0. | nsert 44
and the body 40 or the connection between subsequent

[0045] Qﬁéeg iilln t he nodul gr fl ow system 10. [0045] FIG 5
i1 PUdt HEEALCS,2 SERATRISHERBHY Apbadimenti ofthe mbdulae flow system in
rdsbel with /Bnti ' i
e i nventi oﬁg&%ﬁﬁtﬁﬁgﬂggan%l gﬁl{ﬂﬁ %ga?xﬁ? \éﬁc}} 3E§€eafbé\pﬁg§ $ﬁlée modular
flow mystrm 2P0 maydw spstantial B0gmitay ththesnbdlaniysiatd YOBLAFIGE, 1-4. In
. t m 100 of, FIGS, .1-4. I n
pm%gaﬁ tie lﬂgaa?% ?ﬁ%gfﬁ%@ﬁmy Bylile mmestyle2d? havangaaalye assembly 204
removabdiyibttacREP tohaid iAguid Yo MRNRSES Wit 2A0de 26€ n’?ﬂé‘g'lg\sﬁlédar system in

FIG gg@ached to and in fluid commnication wth a
- JOBUSURERS ‘Wi’d&l sipsle yaadals 202 sipedGit 1§ o sideisdctinhalsview! yTte system

200,153‘,9&}?,&9:;1 ' .l 15,8 side sectional yi.ew,
The syst emmcgb%%ﬁ%&v\%&g ot L‘%%@’Jffsn%‘ﬁnaafé@ a%piﬁcﬁ’#’\%@roﬁw module
systemd 80106 EIGYrinéct ed as described for the nodul e system

100 of FIGS. 1-4. [0046] Simlar to the base 26 of the

0046 dul ar system 100, the base 206 may include four flow
[0046] g@gs@f@@e basei2f|of the modnipnsysteaye 100)8he base 206 mayinalude four flow

PSR PAS S5 B FEE B0 i fS sy 200
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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routing fluid fromthe val ve assenbly to an anal yzer

evice (not shown). The base 206, however,
Vﬁ%}%ﬁ’l}rs@g{sggt he inlet flow passage 208 and t he sd&€a¥iE2006/006853

section of the outlet flow passage 214 to the bottom

0047 663 k785 S0 05 4350 Y g ot

convenl

of therbaset206mllows the moduled ioFburithe 2 QTEeH @@ ok
2006/ 003875 PC LAt oay Bt 5‘%%‘&%”“‘“‘21@

. ) 12,
m°*“%¥'§3’5g1flﬂb@ﬁ 9 thst surfagevmont mgaifold@ystns distloset byl United States
Paterk 25pHaaticH FuiRGBYONG! D604614. Bleries BRIE.A0DRh! U, titted

t he nodul es to npunt

“Modglara¥uréae Mmtmﬂui_dif Systamal ghithis nebrgotatid Btel:Pby béFBrence in its
. r un ni fo syst em di scl ose y Unite
ety 8 BB B RRen s 1 o ot pra88e 1% mey o exiond through the
bottoRUF4hOBHB 28, publ i shed on Septenber 2, 2004, titled
"Modul ar Surface Mount Fluid System™ which is

i ncorporated herein by reference in its entirety. In

{0048] The tfeeipriohbbthermodylait hystere 200 frhoybe 2 83 i
i 06. [%1ﬁ$ﬁgommt

requisB 5 My 30 BintnhFgeriRld g o ousapl, he size of igmodules and
the splacing®Bindltoédtidn{Fehe AbRt pas%@%,l‘&g He?ﬁco@ésﬁdﬁ\ﬂ t? Lf{x% g&m&géuired by

mani fol d system For exa e slze o
substrafecpnd; waniéeld components b6 Suiagelok st Mbtielat PhifoRA CRESARY(MPC)
gYsteﬁprrespond to the footprint required by substrate and

mani f ol d conponents of Swagel ok's Mddul ar Platform

Conponents (MPC) System [0049] In the exanple in

[0049] 1l i&e eRam#Bl A 0 he ul ar
" ] syst om 2 ghg'rygen?’l\% lﬁdﬁog#gg{ t Houg%ﬁ?segsfgﬁﬁ ﬂlgﬁ&% S¥lsm 200 are
1 “Sﬁﬁﬁﬁnthpﬁslééesmmb esmoRy e thaadthmefknodhnes)arayibéulhs%dd 2, mhﬁzmzc‘)muar, the

sitione e a,secon ase
base 208 3fay il dontd p8TEsh s BEondtiase B0 v ghircHonsa daz.a The base 206
may imaledect opthettpo22Z24 fok réQtine @uift ey V.

oy, 20 3 et1 il il IR F%Frggg’l@“('ﬂ tge surface

assenbly 204 to _the sur nmount nmani
moun T?‘“&%di 61505}, andiglet porty 226t fongodting Huiflr foomtthe surface mount

it inf O val ve assenbl y. 204, and
manifEtdtp BV Bem I 0K ¢ kel St B el 295 Pripotnting the
base 2080 thesurfavetteurt undmfotd (Firshown))i ThE dedoR@thaS @M hnd the third

base 299 ase%gnd aqse 220 and the third base 222 may also
“AcTMd Reergowsingshiolens23 &, for raennting ghe medilss o dles tanifold
and antifikt Vi iipl et ports 230, 232,
respg??? vﬂ’??z’?gg}gg?véll‘ﬂe i nvention has been descri bed
wWth reference to the preferred enbodi nents.
[0050] Tsdnventionihan beanctiesdritedarittongerehdd to@l@&pirefeh%d%m%ﬁ&néh?gn
.0t

L eadi and understanding of this specification
Modifidghinh end dhieaahons Will peeris ta pHices inenrveading and verstandiing of this
specifioatio, at {sAR@ndQFR; LA he.scope of

t he atgpended cl ai]ﬁn(gugfa]% ﬁ%né%ﬁﬁﬁgg ent gn@ﬁlicggtbqqs hsofar as they
come within the scope of the appended claims or the equivalents thereof,
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13 CLAIM5 1. A nodul ar flow system conprising: a
first body having a throughbore; a fastener disposed
wi thin the throughbore; and an insert having a first
end adapted to couple to the first body and a second
CGinxdIMS$hat extends out of the first body and is adapted
to be received in an opening on a second body, which
is adjacent the first body, to align the second body

1W t hatHes E{B%X erein a surface on the insert
and a surélg{:@‘fﬁ? ?owpg{s’l%dy cooperate to retain
the & &sstbody havihdh thrbtighboee;e. 2. The nodul ar flow
system of claim]l wherein the first end of the insert

conp?%f?ge 15905 N%@empuﬁmmﬁl y coupling to the
b f oun G ndile o TSI ERL Blupic I ing TG ooy 280 a serond end

a female thre
that exteadsnout uifathe fﬂrﬂ,\/\b(ﬂysmﬂsoﬁda@feﬂl 1 Be M@fv@ﬁ rintanecg)enmg on a
se{; % nd.of the.insert _threadably engages f
» Pt %Wabﬂ’soﬁrét bady (e afign ghe ssoond bady Witk the first
bdalgplul ar flow systemof claim1l wherein the fastener is
retained entirely wthin the throughbore. 5. The
mddV%ﬂfemlwf@%Oﬁﬂlgaﬁsm i suribhe et firsihode8égerate to retain
ore e nodul ar ow system
théfa%e?ial mt% \Atnneeﬁ‘@%h the first body includes an interior
shoul der and the insert includes an annul ar engagenent
surfﬁwe that cooperate to retain the fastener within

2.t he hr B‘ plar 1w reyatgma of fdlaim slys«&lemmfth@ | frktmedd of the insert
j et f i.rst second
co%ﬁg@s an | n? er nedi ?ebly 68?3 fngrto ﬂ%’g“sﬁ\h%‘?ye?qﬁl thp gecond end of

ﬂmmaereccanprmsfes hifanalﬁmem?ﬁirdlﬁ&ad &d t han
the dianeter of the first end dab% tl%e %g%%n Hgﬁfi 8.
The nodul ar flow systemof claim1 further corrprl si ng
3.2 sqagen o t he se d
ahor o oR R A0S syAERCEE AR P, Mgl o T6: raf i mert
thrgaflablysngagesdemaleshreadwinrthe ﬂi‘roﬁghbqﬂﬁ)f tBé'frst B&dysecond
fastener is threadably coupled to the insert at a
second anount of torque that is |ess than the first

4.
" an: l%‘!eifm ngffﬁlﬂae?rf?:lug VE\;I i};{gf%ffr?&?‘ggp\&ﬂéreﬁotﬂg %eneg is reQamedc' entirely

throughbore.
5. The modular flow system of claim 1 wherein the insert includes a through bore.
6. The modular flow system of claim 1 wherein the first body includes an interior

shoulder and the insert includes an annular engagement surface that cooperate to retain

the fastener within the bore,

7. The modular flow system of claim 1 wherein the throughbore has a first end, a
second end, and an intermediate portion, and wherein the diameter of the intermediate

portion is smaller than the diameter of the first end and the second end.

8. The modular flow system of claim 1 further comprising a second fastener

associated with the second body, wherein the insert is threadably coupled to the first
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di sposing a first fastener within a bore in a first
nmodul e; attaching an insert to the first nodul e such
that a surface on the insert and a surface on the
b%rst nodul e cooperate to retain the first fastener

y lat a firktearhqir® of WiQu &) £XLen
.out of the first body; dgﬁatg?ﬁg&gdgié%%%glmﬂ%%&@bycouppe% to the
insg zfg éﬁ?cqlﬁéﬂfquflé@f tatsie|that ulebs tham thedfirsaenind of Riqide
second nodul e receives the end of the insert to a?l gn
the first nodule with the second nodule; and engagi ng

9% he mnmeumdxfmmnaeam@qa@mﬂéﬁh%ﬁémﬂmg&f obdbelsli:

second rmdulgi attach the first
secoftfPRUERP mtf@temh@lmmb@eomaﬁrﬂlmcﬁlegherel n the

f t | thin the b
SRR D Y o 5 0
%chaé’mthﬁgﬁlst]moclnb&bbpdr@tett@ fethih e firsPREIhEr §ihihEL bore herein

y .coupling the insert to the

h
mi:&gg)(?ftﬁ }t‘ﬂrﬁé %%‘P‘H(S’g&ﬁ 18t bady; 11 vvherel n the step of

engapiacigg tahRcoliS ten r.further
wrg)gll Si %g thr eadgg up ‘.tﬁg %ftﬁ?taé’n%ﬁent% on the
seéppel moglerreceiud. thaked nfthecdsat tm&iagnmlézirw}ﬁmg “;,{gethe second

? dndgl s threadably coupled to the first nodule a
|rst annunt of torque, and the second fastener is
{ r eagtaing HROSIE ith  scbfl P38k Laclcidlod SR AIBYIL odule 1o

ethat is | ess than e firs
éﬁ 1module to the second module.

10. The method of claim 9 wherein the first fastener is retained entirely
within the bore.
11. The method of claim 9 wherein the step of attaching the insert to the first

module further comprising threadably coupling the insert to the first module.

12. The method of claim 11 wherein the step of engaging the insert with a
second fastener further comprising threadably coupling the second fastener to the
insert.

13. The method of claim 12 wherein the insert is threadably coupled to the

first module at a first amount of torque, and the second fastener is threadably coupled to

the insert at a second amount of torque that is less than the first amount of torque.
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