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Fluid pressure accompanies the fluid as it is transferred between the first

25 fluid line and the second fluid line. The fluid pressure tends to force the plug

and socket apart from one another. For this reason, a lockable mechanical

connection is typically made between the socket and the plug. As one example,

a bayonet mount can be used to connect the socket and the plug. As another

example, a threaded sleeve connected to the socket receives mating threads on
30  the plug. Such a configuration provides a secure fluid connection, but can

require considerable connection time and tools (e.g., a wrench or the like) for

providing sufficient torque to screw and unscrew the sleeve. Additionally, such
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magnetic engagement of the first coupling member and the second coupling
25 member provides and maintains a mechanical force to unseal a fluid flow path
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In Example 2, the fluid coupling assembly of Example is optionally
configured such that the magnetic engagement includes a magnetic force
between the first coupling member and the second coupling member sufficient to

30  cause the seal member to prevent or reduce fluid leakage between the first

coupling member and the second coupling member.
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7 is optionally configured such that the second coupling member includes, a
recess portion having a size and a shape complementary with an engagement
25 portion of the first coupling member; an activation member projecting outward
from a surface of the recess portion; and a magnet or a magnetic surface
disposed on or near the recess portion.
In Example 9, the fluid coupling assembly of Example 8 is optionally
configured such that a recess portion depth is about 1mm or less.
30 In Example 10, the fluid coupling assembly of at least one of Examples
1-9 is optionally configured such that the seal member is integral with a portion

of at least one of the first or second coupling members.
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optionally configured such that magnetically engaging the first coupling member
and the second coupling member includes inducing a polarity of at least one of
the first or second coupling members.

25 In Example 16, the method of at least one of Examples 12-15 is
optionally configured such that magnetically engaging the first coupling member
and the second coupling member includes overlapping an engagement portion of
the first coupling member and an engagement portion of a second coupling
member less than about 1mm.

30 In Example 17, the method of at least one of Examples 12-16 is

optionally configured such that establishing a seal includes compressing a seal
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Advantageously, the present fluid coupling assemblies and methods
provide a fluid connection that is compact in size, leak tight in structure, robust,
25  and easy to use. Additionally, the present fluid coupling assemblies and
methods can be designed such that the magnetic engagement between the fluid
supply source and the fluid receiving reservoir automatically disengages when a
predetermined pressure is reached within the reservoir or along the fluid flow
path, or when an inadvertent force of a predetermined magnitude is externally
30  applied to the engagement. These and other examples, advantages, and features

of the present fluid coupling assemblies and methods will be set forth in part in

the Detailed Description, which follows, and in part will become apparent to
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FIG. 4 illustrates, among other things, a sectional view of a
25 disengaged fluid coupling assembly in which the cross
section is taken through the center of such assembly
portions, as constructed in accordance with at least one
embodiment.
FIG.5 illustrates a method of using a fluid coupling assembly, as

30 constructed in accordance with at least one embodiment.
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(FIG. 3) pressure is reached. As shown in FIG. 4, the first 102 and second 104
25  coupling members can be designed such that when this disengagement occurs,

the fluid flow path 302 (FIG. 3) is simultaneously sealed or sealed at

substantially the same time.

Among other fluid transfer applications, the present fluid coupling

assembly 100 can find utility in connecting a fluid supply source, such as a fuel

30  supply source, and a fluid receiving reservoir, such as a fuel receiving reservoir

in a fuel cell powered device. Fuel cells are electrochemical devices that can

efficiently convert energy stored in convenient fuels into electricity without
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FIG. 2 illustrates one example of fuel cell powered device, and more
specifically, a cellular phone 200 including a fuel cell. When the fuel supply
within the cellular phone’s fuel receiving reservoir 202 is exhausted, it needs to

30  be either refilled or replaced. To refill the fuel supply, a fluid connection can be

made between the fuel receiving reservoir 202 and an external fuel supply source
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in order to keep the fuel cells, and ultimately the
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25 apphcatlons. For instance, the present fluid coupling assembly 100 can be used

with satellite phones, laptop computers, computer accessories, ultra mobile
computing devices, displays, personal audio or video players, medical devices,
televisions, transmitters, receivers, lighting devices (including outdoor lighting
or flashlights), electronic toys, power tools, or any other electronic device
30  conventionally used with batteries or fuel combustion.
FIG. 3 illustrates, in cross-section, portions of an engaged fluid coupling

assembly 100, in which a first coupling member 102 is releasably and
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reservoir_ 202. Simlarly, as shown in FIG
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102, 189404 rt@@@@t@ely\/ Bls¥nga S het! t@ﬁ%ﬁ@@&ﬂﬁ% Yes&(fmr 202 pressure
substantlally at the sane tine seal the dflo

pat h 1gbes between PEOUé Appigd2 0T Ba)mad finsie (éN@’ag@rﬁéF@ for
bet Weeinf1BeAlditiStallG AHPhttrAGive magnetic force between the one or more

25  first magnetic members 106 and the one or more second magnetic members 108
can be designed to disengage due to the occurrence of an accidental event that
takes place, for example, during refueling operations. For instance, the attractive
magnetic force can be designed such that if someone trips or falls over a
refueling hose associated with the fuel supply source 204, the magnetic coupling

30 100 disengages before the fuel cell powered device 200 is pulled off its

supporting surface.
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menber 102 and the second coupling nenber 104 is
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2p. aHlemgiable mixture in ambient air, or causation of environmental pollution.
The one or more first magnetic members 106 can also be disposed near the
engagement portion 112 of the housing 406 to engage with the second coupling
member 104, and in some examples, includes a magnet having a toroidal shape.

The valve member 408 and a resilient member 414 (e.g., a coiled spring)

30  are disposed within the bore 410 and generally function to regulate fluid flow

through the first coupling member 102. In certain examples, the valve member

408 moves substantially along an axis of the bore 410 between a sealed position
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the R/Ql%é l‘nleﬁlﬂgr 408 when the first coupling member 102 is engaged with the
second coupling member 104. In certain examples, the activation member 420
includes a size and a shape configured to closely contact the valve member 408
without any gap allowing such components to align with one another when the

30  first coupling member 102 is magnetically engaged with the second coupling
member 104. As shown, the activation member 420 and the valve member 408

can include flat mating faces. In other examples, the activation member 420 can
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3, the fifRi safElaaRE2Mthod 500 of using a fluid coupling assembly. At

25 502, a first coupling member and a second coupling member are magnetically
engaged. This engagement can include, for example, a magnetic coupling
between a magnet disposed on the first coupling member and a magnetic surface
of the second coupling member. In certain examples, this engagement includes
inserting an engagement portion of the first coupling member within a recess

30  portion of the second coupling member, such as inserting about 1mm or less.

At 504, a seal between the first coupling member and the second

coupling member is established. In certain examples, this sealing includes the
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conponent Bludf cdupling dssentiblieoarl méthodsenmpiyi 1ratnxdtuplh@
secondngpug¥ing nber 304 can | cl ude an\glllb ert
sui t ABECF FRENTSE Y YIFLES &’“Pr‘éﬁ@l“ OURIpE MEarr lich
as NelisahsSed. Flﬂ)dirygﬁﬁﬁ@eﬁ& foe@e iR dhahgcORs ﬁtshﬁfdeseéond%@lﬁlgal
menber 110 can [ude materials such as natural or

dynt Fsm rsrruad%re lﬁ}“géll flpdd BREYING TSRV IRPT exprBley ¥Y FES¥ AR

menbalowd fbr Gﬁéhglag’&ﬁé;hd%h@ﬂth@ Iﬂ@ﬁtré&wfiﬂgr e §vd is &NYd or when an
approprlate desi g an elastic material or the I|ike.

FI G 1 Wrreaé’iow.?t%glacaedr?étamalomé thsretilinggysigny (e g @ refueling
couphb@y. AS ﬂﬁl@f@zlté/d tH¥pré&¥ere fludd ddupBie éé%@lie@&aﬁﬂ@&fanﬁn d
a second coupl i ng nenber are nagnetlcal y e

Thi s cEHRlgfe REANt smptaneeys yawalinge! adluidhfow path “3%53 thetfirgt and
oQup |séd%9d @&Ipmgﬂlealba@%%g% bd Qﬁéﬁﬂku%esﬁ%emr{g%tf the fluid
coupl i ng nmenber and netic surface of the second

c ouplfiopatheviimaythe Mpb@mnbpr@s@aimggedt hi s engagenent

i ncludes inserting an engagenent portion of the first
coupling nmenber within a recess portion of the second

coupl i ng GkasisaNotesuch as inserting about | nmor |ess.
AL 594 BTRCRoVDREUAGTDLR R dn'i1udel WRkeAs FERHPSLcoRBShying

the sec
25  drawings, which form a part of the Detailed Description. The drawings show, by

way of illustration, specific embodiments in which the invention can be
practiced. These embodiments are also referred to herein as “examples.” All
publications, patents, and patent documents referred to in this document are
incorporated by reference herein in their entirety, as though individually

30  incorporated by reference. In the event of inconsistent usages between this
document and those documents so incorporated by reference, the usage in the

incorporated reference(s) should be considered supplementary to that of this
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coupling menber is established. In certain exanples,
this sealing includes theconpression of a seal nenber
wohmosessiet he engagenent portion of the first cuIpCA097/001995

menber and a sealing surface of the second coupling
rrenb%f)culﬁdﬂlt - FhMigecas NN B8onsisihSess 8alukd}e ih D6 ddesedthe
conpressi on of a seal nmember between the engagenment
port iCBMVY the first coupling member and an activation
nmenber of AkhgedSRGROforAickdng BRI a” 6t “aROfre u@ecf Lléiis
fl ow path between the first coupling nenber and
secoNBMEWH I PHY ARiEnts; 1§ iehedsere Bymashangns, lv%ﬂpo@dent of
”@”b%ﬁy b h@arceSh ds%,ﬂ:% by-Riaaete S@ra Bﬁ@oxﬂﬁ&bt I R0y de@ AN
unsealed position. In varying exa the val ve
menbércorperaiesegein ke tean Conisatsed tRire r toraewa@tcwmeuomuch that
menben pip) 1§&&de9 9 LI B SY &R‘ﬁﬁt Kb ahd1es 51%:Bs’gmle s
portlon At 508, the first coupling nenber an FS1
secorthevvispindisgtedrerbused or mcofipsrated dgeih, thederrhélufd”yefirs to a
f I ow

g@‘ilguéfﬁd ;gsa 1819(1#5495{ 191((31&8#?45{11@ 9 %ﬁtﬁ)c%%rl#aaﬁﬁne ?x@%gf
é ﬁ g agl}e‘dngvﬂle lablzlut)stecﬂmlwdhmglph ﬁrsg anﬂsnsbecvndrwupinigenmnber
di sc net, or, age th
and Slﬁg%gﬁlas cé%fllljul mc ug héln%} ertrlé:1 eIS E)lrxté?e : ncgac cF ]Dfle ordnore
r ecelbvrohgdrrdesempmrrds, cﬁrbazcﬂeg @anpbemore iy Jroeabons aomd o koaws

Lo 1 PP RE RS bk et ST RSB o e

por t Ismtabtefhyﬁhgeﬁ-eérr}luhg mlgdaswssham éein@rpordted Eérbllﬂl tlhél ¢rm
ggse)‘. As |l lustrated, esent fluid COU&J

SenHIEREs YOG Soenitrm B RITS Lo Py blehing br being
Si mutihieRicidhily eRisé ﬂt@xﬂfltya A fitdt ghdfd s@wnﬂ@t)llfbh\f{@ %ﬂarﬂﬂéﬁcan
first and second coup % nmenbers_are engaged and
si muFRERse BYfa capanqthey ¢ ‘?rettyf?élof"’l'% afluig W%ﬁhﬁr%@fghtm@om
coupldarggenenber are di sengaged. C osing Notes: The
above Detailed Description includes references to the
acconpanyige eprshedgemphetarmso inplugding apd Gin wigh” are used as

Det akdeqfaikEnslidhRhi9MNentd HEhE F@ﬂcﬂ%te%‘@omgﬁm

ﬂ\%’yangf
illustration, specific enbodinents in
i nventVhgeing aﬁlSBe‘nﬂ?%f@]tl‘P"@éél claippfe the t@mo@phémgsara# e al so

refer &%ﬂ)rﬁ gh e Qpbh- éhcded axanph @y%tem '%lejxllc@ lénlc!lec 8t ¢]r8&=3§s that

pat ents, pat ent ocumsnts referred’to I n
docu ri@mdewl@nmﬁwras@mm tecthesy lisied eftarsoeh hiermeima ¢laint dreptill

ent i g&dn¥ed & BtWiRHY fhe! s&% Yk Ak, Moreover, in the following claims

25 the terms “first,” “second,” and “third,” etc. are used merely as labels, and are

b

not intended to impose numerical requirements on their objects.
The above description is intended to be illustrative, and not restrictive.
For example, the coupling engagement nozzle and the coupling recess can be
reversed with respect to their connections to the fuel cell device and fuel supply
30  source. In addition, the present fluid coupling assemblies and methods can find
use with other fluid transfer application, such as non-fuel based fluid

applications, where rapid coupling and uncoupling in conjunction with unsealing
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i ncorporated by reference. In the event of

i nconsi stent usages between this docunent and those
wQOimosiasseies so i ncorporated by reference, the URaYEA1I0N7/001995

the incorporated reference(s) should be considered

supp |aﬁdlrﬁdéhﬁ% YespectivBig! ca@foe dbdiBlo C Bli@tdk, thd Miid receiving reservoir
irreconci |l abl e jnconsistencies, the usage in this

docurfete be g7revable fromsthe assereigfpd ﬁw&amfidawdo RENENPN- t he

t er MgemévabBintegated MtS tHé R Pice. ASthbSerdATHRMAtY dAn BaLEAL such as
docunents, to include one or nore than one,

i nde e Rae Af ordinamysinlign therar ype yignaihe 8'3%’6@§S°@P“0nat“so in

| 8aStnftBve DEtall QA BesBHiptIFA! RariouBatdRE dard R gr&ﬁ;aa Rl
herein, the term"or"™ is used to refer

nonexEfaalingdhegisclasyreh Thisghouldnesibe B'lterméqdmﬂ @ﬁendmgdmt an
not %nclalrrﬁdl?i'rgélog&it feﬁure i80dentidY t@rﬂgy Baim. UtRS Sin Q6L wae%t
|nd|cate used i ncorporated herein, the term

"fl uun@ﬁef@#ﬁeh@w@sséhagaﬂ feqtyreg effai r@Glcglasdlsmsyd|ed1b0<|hmqum d
underpy, t he
abllltggt P@ﬁﬁ%ﬁ@%ﬁﬂﬁ?ﬂgpﬁﬁé% lﬁggngg%gﬁg%g%%pllng
rt@nbé)escr’@tlampviéseaolﬁ clﬁinustmdlmnudi@wm haemirate enbadioént. The
bUt agg ﬁ) o? [he 1&6:%&0 shoglﬁﬁ)e terr}Ir?l eed \9% %@fgnce gootrlllg appended
rm r e ch:hms; latmlng withrehenfati egoph y)ﬂeqmvaﬂmtshy d/ma:ﬂlsuc}prlmpla R, entltled.
ammmoni a, d gen, .or an ther
hydr ogen- cér ryl rﬁlﬁt ¥ vaﬁ%d y Com@s}é‘gltfb?l?kﬁ:c% %31 712 gf) 0| allow the
her eirendert th Quicklymséeetagal}}ﬂ;ature ehtyagichigeadl dstloSiea gl dgpesubmitied

331 1 il PBlbns el ST b e Rbed P el oil s ggeve o

Couphkﬂ@ngeﬂmebhﬁﬂﬂ engage with one another, thereby
allowng a fluid to flow therethrough w thout | eakage.
In the appended clains, the terns "including” and "in
whi ch” are used as the plain-English equival ents of
the respective ternms "conprising” and "wherein." Al so,
in the followng clains, the terns "including" and
"“conprising" are open-ended, that is, a system
device, article, or process that includes elenents in
addition to those listed after such a termin a claim

are still deenmed to fall within the scope of that
claim Moreover, in the following clainms, the terns
“first," "second," and "third," etc. are used nerely

as | abels, and are not intended to inpose nunerica
requi renents on their objects.
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The above description is intended to be illustrative,
and not restrictive. For exanple, the coupling
weoengggseant nozzl e and the coupling recess carPdI@CA2007/001995
reversed with respect to their connections to the fue
cel | wence @iMeels.supply source. In addition, the
present fluid coupling assenblies and nethods can find
use with other fluid transfer application, such as
non- fluel KalWd ceynling awppbly campB¥irg: where rapid
coupl i ng anflst4hERmpliedfbed; N CONj unction with
unseal i ngand seal i ng, respectively, can be desirable.
Furt her, eHecond gpupling mempergagneticatly engagesbld witthie first
r emovabhigeliiet.ngqgassoci at ed device in addition to
bei ng nonrenovably integrated into the device. O her
enbodi meneseat aentber dispoded betedenaposipnofi iedirstopahilingmember
skill,.j L:eW he above description.
AIsofnPﬁp%ﬁgngEgsg&%g%gﬁﬁg Q%E%?ption, vari ous
f eat ures odnreinea gegngpechgpggenhef the Grsstoupling mabértaed the
di scl i not_he int.erpreted
i ondhh Eoyplite oAb il ot b R B AR Joreg o unseat o
esserluidflow path travarsing aporRar bisrach Coupling nei@baubj ect
matter may lie in less than all features of a
particul ar discl osed enbodi nent. Thus, the follow ng
cl ai s ar @htiflnidlyupling @sspmbBtof dlair il owhdi€in BDetradgnett
Descrigtion .mﬁ%g each clgin1 tandiﬂgfon itf own as a
separ RS RN dRRIYish ¢ magprlic Jrge betypen the firshcauningmemhg and
be deliecsetdndeduplinigindnttee sificient t@cdubethd BRERERBerab tdVBnt or
e full scopeA%f equj val ents to_ which such

al on ith th g
ol ai nedlie EUISA?%‘%C&&FWG?H thegeticouplng mentepdhgsecpnd coupling
compmemdet.h 37 CF. R 1.72(b), to allow the reader to
qui ckly ascertain the nature of the technical
disclosure. It is submtted with the understanding

that 3i t wirhd fi@tcoliffing 88&8mbR df Blafih I WlerQh t}le'n't{%:gfnetﬁchﬁrce is
scope or neaning of the clainm. WAT IS CLAIMED IS 1.

A f1 GPRfieesdpreihtatale Brheapprbrgmpembdragd th sedond poupbing riemger
”e”b@[sén%@g§%§ﬂﬂe ﬁﬁgﬂ%ti'c RS IRIDEEABINEt i cal |y

engageabl é with the first coupling nmenber; and a seal
menber di sposed between a portion of the first

couplyi ng TRIRGE cAing aRORHbI R i |
menber; wherel nngb?rlgg%etgllﬁclyengcylgg%?r’enﬁ%6§%§8@%{55%%&%%’]{1&9 of
cou ppheﬁgst@h@m mgmebet #nal the second coupling member seals the fluid flow

path.

5. The fluid coupling assembly of at least one of claims 1-4, wherein the
first coupling member includes,

a housing having a bore therethrough;

a valve member and a resilient member disposed within the bore, the
valve member in movable engagement with the resilient member; and

a magnet or a magnetic surface disposed on or near an engagement

portion of the housing.
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second coupling nmenber provides and nmaintains a
mechani cal force to unseal a fluid flow path

W@ 20a%e¥5346ng a portion of each coupling nmenber .PCA/CAL0Q7/001995
fluid coupling assenbly of claim1, wherein the
magneti ¢ engagenent includes a nmagnetic force between
the fjirst _coupling nmenber and the second coupling
menbdr  suflff EPgirouplngasisabl elas 5} WhespiBarsiz gngp shappof at
or 1 agldeLpdrtivh 6F thesdd i fd r}m,g: -
menber anlél,the second%?g%gﬁﬁﬁgnﬁg%grqr@e héclam% &Igﬂow
couplTrRgeREsBes (hrgreh dedionsing. wherein the nagnetic
force is configured such that the first coupling
menber and the second coupling nenber di sengage when
t he ragnetlihe flpgrceupling awm%lymf@t least offhef cldim § ot Guwperain the
asse [ epeln. ' : f t
i v ot PeamEne e Chafe A CE il i kT IASE R T e
seal sgeihg thel valvg stdpovhep ghetfirstoufiling vidmbed isalinepgagad) from the
asse : one of clains 1-4, wherein the
fi rs@%%ﬂ%%?pﬁgg#%@e? i ncl udes, a housing having a
bore therethrough; a valve nenber and a resilient
menber di d within the bore he valve. nenber in
nov a%l' e eﬁggggl(rafé:% l%gtaf’lsepﬁlé’ ogé“g ?fit Hips ra[ngn‘bv g‘?r;ematﬁ?jseﬁond
magnebummganemdbgniatiudessur f ace di sposed on or near an
engagement port ionnQ) %fav't he housj n%ﬁaG' Th(? fluid i
coupl i ng ASS&NBI%N B2 EPaf frsan By PP SRy yh gn
shapengdgementlpea®h ofithediréticouplidf niehdejor e i s det er m ned
using one_or nore predeterm.ned flow rate requjrenents
Ehr otgh. t AL HSEAIHBCmEET PIRIREURE QRS RBI B FeTesS SEHB Feposr
at | easionpad of clains 5 or 6, wherein the housing
includes a valve stop, the resjlient nenber biasing
the val ve? FREHEPT %ﬁ’ﬁgrf?é‘f syrfage ¢ipered Q8 B SnBA recRss PPTLost
coupl i ng nmenber is disengaged fromthe second coupling
menber. 8 Tﬂﬁ fluid coupling assenbly of any of '
clai s 1- 7he {(ipid ceynling assembly of latw By iergin Aesepisiportion depth is
I ncl uBl®s 1mm or less.

10.  The fluid coupling assembly of any of claims 1-9, wherein the seal

member is integral with a portion of at least one of the first or second coupling

members.

11. The fluid coupling assembly of any of claims 1-10, wherein the first
coupling member is in fluid communication with a fuel supply source; and the

second coupling member is integrated in a fuel cell powered device.
12. A method comprising:

magnetically engaging a first coupling member and a second coupling

member;
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a recess portion having a size and a shape

conpl enentary with an engagenent portion of the first
womophisagy nenber; an activati on nmenber proj ectRATYCA2007/001995

outward froma surface of the recess portion; and a

magnet oresghbTRERKES defl Betidea iR fsSPOSIOR ridntRE aBRE sdcbRd
recess Portlon. 9. The fluid coupling assenbly of
1

cl ai MUPIINGMEMEFTHh a recess portion depth is about | nm

or |ess. ni\}\% Renid b p&AR YEkeEDha 558 BRipYin@memBYr B the
clainms 1-9, erein the seal nenber is.integral with a

por t pesAndgoupting Bergberongluding proyidingrand myintaiging A gnechanical
couphjagaﬂynbers. 11. The fluid coupling assenbly of
any of ¢l al ns 1-10, wherein the first coupling nenber

i s in fludisengesinaihe fistt conpling memberane thesgenmd poudipg agember,

and RURlE AGw er is integrated in a fuel
ceIIh%gﬁg%§%ng§3|ce}a12.$% met hod conpri si ng:
magnetically engaging a first coupling nenber and a

seco C ' 118S 1. shi ng: . t he
Frr ot coun hOfIBRER S Rt Bl paRn e kbaed T
opentagliag frieober dnkd thw soednld cheling erentbiheintudestcoopaugsivielyg
nenbef and, t he, second .cou %%%% [

[ i
pr ov FOETHY hh Ersﬁﬁl? NESTiR S rregh%grn%ﬁg gqrmftggglgl;g ﬂ%ﬁ'op ath.
di sengaging the first coupling nenber and the second
coupl i ng nbe i udi n al i t flui.d flo
ot 19 Theracted v it o0 af it 19 o P s ibphelfaty
engaghgaging e first Sluple@dobeg amethbd sscomhcbupling memberdncludes
coupl i ng menber includes cooperatively al.igning th
{11 SEOuE § SEa CBBUEN PRA PREABEF b fE Publind Rsmpruand
f | ownfaghdtic sidace btheRBIoN@do@lin@inembast one of clainms 12

or 13, wherein magnetically engaging the first
coupling nmenber and the second coupling nenber

i ncl ydes tRuRAkhbYoRat MRAGRE oflt 18RRI Gr 0F) wheRMH MbgfRtiedly
the first coupling menber and a ) )
engaging the first coupling member and the second coupling member includes

inducing a polarity of at least one of the first or second coupling members.

16.  The method of any of claims 12 -15, wherein magnetically engaging the
first coupling member and the second coupling member includes overlapping an
engagement portion of the first coupling member and an engagement portion of

a second coupling member less than about 1mm.
17.  The method of any of claims 12-16, wherein establishing a seal includes
compressing a seal member disposed between a portion of the first coupling

member and a portion of the second coupling member.

18.  The method of any of claims 12-17, wherein opening the fluid flow path

includes moving a valve member of the first coupling member from a resiliently
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magnetic surface of the second coupling nenber. 15.

The nethod of at |east one of clains 12 or 13, wherein
wogsietss4pal |y engagi ng the first coupling nmemmrT/@mb07/001995

t he second coupling nenber includes inducing a

pol aridsyd sdaledipodif@sio afNAscaled pbtidn fp‘éﬁ nﬁ@n&ﬁ‘éﬁ@&ement of the
coupl menbers. 16. The nethod of any of clains 12

- 15, fkﬁéP%ﬁﬁoﬂﬁﬁﬂﬁPmﬂﬁﬁpvﬂ%ngag|ng the first coupling
menber and the second coupling nenber includes
over | appi ng an _engagenent portion of the first

couplPng rBeBethod Rfany pf shimgyErkh tvhetsin onsping thefTuid o gath
coup |1hd1'1ﬂie§r€6[§§c'hné & g@nﬁ)ﬁ‘ BParfRAWtioh rﬂ@mbl:? of tﬁ@?ecgﬁ Jbgghr%f

any of clains wherein establishing a s

i ncl wRfEbeE qurrfgf agyalyg srenbsnofethe filsterupbeg bembgen a
portion of the first coupling nenber and a portion of
the second coupling nmenber. 18. The method of any of
cl ai #8- 12Thgmethpd pbiny of gleimmni-thevheilein disehgmmgpm First

i ncl y

rerber o e R RSB therh 8 oS S BHEY WIS,
uns eateaepeisthe fitshcawpbmg Inagbgttw T re@mgatgebrmatl s@ﬂedt;jwtlon
first and second coupling nenbers. 19. The net hod of
any of clains 12-18, wherein opening the fluid flow
pat h2incl hemebohotayiof gla'anspldFZQ', oherefn disengapirigthd fign

nenb coup| . menber and a portion of
%513)(1)1];1 %{%ﬁlb@@%%qge se?o 0 lc?ﬁﬂliwingb T & %sra&awg aThe

rret howdeternangd ﬂlfldtﬂbﬁlpﬂﬁlp]:%s&@., wher ei n di sengagi ng t he

first coupling nenber and the second coupling nmenber

i ncl udes noving a val ve nenber of the first coupling

msnbéz t oTlae method memy loy clhingsiec 1$ @atred dRefdaeingihe Bkt

of . an Ialns 2- 20, wher ei n di sengagi ng
{he FRBRE alinbihg Bt yrdioe AEmberis daeetiog i Rdoondent.

menber incl udes attalnlng a predetermned fluid flow
path pressure. 22. The nmethod of any of clains 12-21,
wherei n di sengaging the first coupling nmenber and the
second coupling nenber is directionally independent.
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