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t he pl ug Fiuid couplings for fluid transfer applications typically include a socket
having a fluid flow passage, and a plug also having a fluid flow passage. The
socket is attached to, for example, a first fluid line and the plug is attached to, for
example, a second fluid line. The plug is pushed into the socket to join the two

20 lines and one or more valves are thereafter, at a later time, opened to establish a
fluid flow path between the two lines. The coupling can be freestanding, or the
plug or the socket can be mounted in a manifold, a wall or otherwise secured to a
device.

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., a2 wrench or the like) for

providing sufficient torque to screw and unscrew the sleeve. Additionally, such
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movable between a scaled position in contact with a valve seat and an unsealed

25 position spaced from the valve seat; and a stationary activation member disposed
within the second coupling membér and configured to move the valve member
when the first and second coupling members are magnetically engaged; wherein -

- magnetic engagement of the first coupling member and the second coupling
memﬁer provides and maintains a mechanicai force sufficient to unseal a fluid
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flow path traversing a portion of each coupling member.
According to a second aspect of the present invention, there is provided a

method of coupling a fuel supply source and a fuel reservoir in a fuel-cell-
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I'n Exanple I, a fluid coupling assenbly conprises a
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magneti cal |y engageable with the first coupling
menber; and a seal nenber di sposed between a portion
of the first coupling nenber and a portion of the
second coupl i ng nmenber; wherein a nagnetic engagenent
of the first coupling nenber and the second coupling
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coupl i ng nenber. In Exanple 2, the fluid
COUwicitd dage ehbinythaf compairpg: evsiretionly eemmains § TEbIEPEEr ed
such that.the netic e ERERE cd -gg%ﬁ%g%ﬂnmmmtic
for%@mﬁﬁvﬁﬁ%ﬁmgﬁ ?%??S?S%%g%TLnghﬁgﬁgér and t he :
secouplingassphbipgyvhvsibibe feduptigastenbly olifestht Het seal
menber,. t 0 _preven : | h oheRiads debween the
fi r?P?Iggl%e%%%gﬁ%eﬁg%drJogﬂ%%%@bgecgg d clggﬁ,% !@n nenber .
I'n x AnvploeplBg mepbert & single FORINGHRG! da%’gisﬁrw@mé‘?e Btanpl e
f2 ! csouglpr}gn?e&%%lj %h&‘ggtﬂegfﬁ Q1S EBmbR @liheloRBy VARG A@inbe of

orce’1s configured such that the fir?t coupling . -
me nibe fluid neliptikecasseadiand isTopRbIA G e a7 HiPSER T4 &M fien
t he  PRONRL Gt L0 &Gk S1e@)641 R RBacedttdin X ey seatvand trhe
flurd coupling assenbly of Exapple. 3 is opLkor Fh
c onfdtiyuion them b 1dispessd Witk ﬂ&iS%C@H‘iEEO@@% RETRE PR E r@ r é}

Cg“&%#ﬂggﬁ$§9€Qma@ﬁmHM£“&aﬁma?mcmwpkﬁmg?ﬁﬂmbeﬁmggars
the fluid fl ow path. |Ip. Exa o, t L _ i.ng
assanlegreggally engegds ?Staaﬁﬁ“”@fans%l Eﬁf)v?eél b S%Stigﬁ?gngcﬁme& _
Opt L RNAY deYon€ SEtipligin@abes Uaduditpatcvthieg fliid nkago byiwéonghe

menber includes, . 0; housi ng.havi Rg;
t hefust FPRIY Bftee 204, B¢ b T Sy A Bo B berween e

di spasadpighitimet e teee@nd tduglinghonderhyiproging HPatapbl e
~engagenent with the resilient .ne ineld v OmBRgR&hd OF -
anﬁ@ﬁ@?@ﬁm§ﬁwgﬁggchgggg%apéﬁaggmﬁéggéanVeﬁagenent
PO Lis@fa@ilg thdBrsiousing gnember ast datcendgoupl € DePATd

confeliPeEeEaRe HHgP-TBIL %0 & Shape of At Teast a
A
housiedber; k gbc&wmplrmgmemﬁqemﬁmwﬂscmfﬂeﬁmgwg% defipty of

-~ at | lcgi?p%tng %Qx%be?';f and $358 Ln%ﬁ*tbér'dispo_sed between a portion of the first
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~ magnetic engagement of the first coupling member and the second coupling
member provides and maintains a mechanical force to unseal a fluid flow path
traversing a portion of each coupling member. '

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
cause the sea]- member to prevent or reduce fluid leakage between the first

coupling member and the second coupling member.
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In Example 7, the fluid coupling assembly of at least one of Examples 5-
6 is optionally configured such that the housing includes a valve stop, the
20 resilient member biasing the valve member against the valve stop when the first
coupling member is disengaged from the second coupling member.
In Example 8, the fluid coupling assembly of at least one of Examples 1-
7 1s 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 Exampic 9, the fluid coupling assembly of Example 8 is optionally
configured such that a recess portion depth is about lmm 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 coupling a magnet disposed on a
portion of the first coupling member and a magnetic surface of the second

20  coupling member.

In Example 135, the method of at least one of Examples 12-13 is
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 af 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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optionally configured such that disengaging the first conpling member and the

second coupling member includes moving a valve member of the first coupling
15  member to a resiliently biased sealed position.

In Example 21, the method of at least one of Examples 12-20 is
optionally configured such that disengaging the first coupling member and the
second coupling member includes attzining a predetermined fluid flow path
pressure. |

20 In Example 22, the method of at least one of Examples 12-21 is
optionally configured such that disengaging the first coupling member and the
second coupling member is directionally independent.

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 fiuid 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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section is taken through the center of such assembly
portions, as constructed in accordance with at least one
embodiment.

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.



10FIG 1lillustrates a schematic view of a di sengaged
fluid coupling assenbly including a first coupling
menber and a second coupling nenber, as constructed

w0 mogiesseidance with at | east one enbodi ment . pE#/EA2007/001995
2illustrates a schematic view of a systemincluding a

fuel 15cell powered geragehprscRIPRicNnel receiving
a first coupli

reservoir a fueI supl
menber ankfCal & acBibImHpe AEBRY 100.ckdiig b Ao cegting

in a@&ﬁib&amea seutnla caiphhga.eﬁlb@ne«a eRPOehR&hber Il 0Rlisposed
i ngs,, a_sectional view of

3illustrat
an 25 ﬁ&gawﬁ% g@&ﬂ?ﬁﬁt o nE et §0% 30 A FPOg fRrPling
C 50S $nefifdért 109 Arel Hi:ldtlﬁl kR gdnishOMighork Rfothe ﬂia&rma'gfletﬁﬂiﬁﬂae

assenbl rtLon as co ed i.n e Wt

ot BReRRLA bR B o (b dioreq Op PiBe cOliGn Hember
ot heno sidngscond nagetit aieaberdd@vn e sazorbbisliggagedr 104.

fl I n .assen the 15h0SS, S i S
P T
as cpoistity wt the seciond megmetickasoleer 188 IThapolhletms bf tha@irst 106 and

9 Od L A5 { n’1:a| Gétlcsnll l lbllél:rsstcarm eepsém?ang":ttop 2 uced %Igrl eggnﬁe, the
f coupling asse as
second polarity of the second magnetic member 108 can be generated by a

permanent magnet or an induced magnetic effect.
In various examples, an engagement portion 112 of the first coupling
member 102 includes a size and shape that is complementary with a size and
15  shape of a second coupling member 104 portion, thereby facilitating engagement
and alignment of the members. As shown and described in FIG. 3, the magnetic
engagement of the first coupling member 102 and the second coupling member
104 unseals a fluid flow path 302 (FIG. 3) between the members. The first and
second magnetic members 106, 108, respectively, can be chosen such tﬁat the
20  magnetic force therebetween is sufficient to cause the seal member 110 to fluidly
seal the fluid flow path 302 (FIG. 3). Additionally, the magnetic members 106,
108 can be chosen such that the first coupling member 102 and the second
coupling member 104 disengage when a predetermined fluid flow path 302
(FIG. 3) pressure 1s 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



10

15

20

25

30constructed in accordance with at | east one

enbodi nent. DETAI LED DESCRI PTI ON FIG 1
illustrates a fluid coupling assenbly 100 including a
first coupling nmenber 102, a second coupling nenber
104, and a seal nenber 110 di sposed between the
menbers. The first coupling nenber 102 and the second
coupling 5 nmenber 104 are held in engagenent with one
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%ﬁﬁ@l‘)&’o &m@aﬁ&%@&m@eh@edrﬁmm& ded M‘éﬁhﬂeﬂmgtl@ ic
8 can be generated by per manent (Eanet or

Reteitrdippdieatione®ymied No. bl $ 36427 (publisheas/as 2R740 RPPEL
R e
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STRGERIEID %HPPHPP% i Jﬁ% Tyel ﬁﬁ‘ﬁb FatoRsDY: slﬁkl\%ﬁ“ Zand

gﬁéﬁi&éﬂi‘é‘é&ubﬁb kG ccds atleh @GABE.T Fuch B@EQ@&@ﬁﬁlaﬁfo Haﬁ@ﬂes in
first coupling nenber 102 and the second coupli

thatrbeth geetaliinzavglapositive aleerddeohngpative degrode ﬁ@ elsejtrolytes
t
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he . 110 f. |
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R B&SplF st 8k icl PErmifl@ptG dNpRtalbhapsy f@ae&eivmag t he

first cou 102 and the second couplin

ESATyeIrs @ g ne%@W dervices @ herreliaddp erdse o lﬁqeg ithe ﬁplow
Rald" alioﬂl%%téﬁ § (nBhsPEERTHHA cbit pbEALAGL chSomhBIN [ 1

rst secbnd 104 25 coupl i ng

entrelly, fodsupydy dem:@rwdalﬂcj & ushwith whsable midsother fuel cell

T TR N R
SRSk aAUERbhMIY, BRsS AREsupblYEsources are typically connectable to the
fuel receiving reservoir via a coupling mechanism which provides an actuatable
fluid path from the fuel supply to the fuel receiving reservoir. Thus, once the
fuel supply and fuel receiving reservoir are fluidly connected and the appropriate
valves are open, fuel can transfer from the fuel supply storage structure to the
fuel receiving reservoir in the fuel cell powered device.

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



Among other fluid transfer applications, the present
fluid coupling assenbly 100 can find utility in
connecting a fluid supply source, such as a fue
30supply source, and a fluid receiving reservoir

such as a file] receiving reservoir in a fuel cel
power ed device. Fuel cells are el ectrochem ca

devices that can efficiently convert energy stored in
GV e r@ﬂ'iedfdf%%adeﬂt Fo %fﬁﬁh% iG] SYppi¥, bR con‘ﬁ@&ﬁiﬁ%h 88
of the fuel l'uids, the present fluid
mmlbﬁtvg:eaﬁ@efntjl ryceiﬁ@g rmcrvme 202 aail ancextarnal Sl suppiie saree
nore of methanol, ethanol, butane, formc acid, one
or nore borohydride conmpounds, carbazole, one or nore
hydr ocar bons, one or nore al cohols, nethane,

hydr azi ne hydrate, propane, 5ammoni a, hydrogen or any
ot her suitable hydrogen-carrying fluids, such as
l'iquid hydrogen carrier described in comonly-owned
McLean et al., U S. Patent Application Serial No.

11/ 538, 027 (published as US 2007/ 0084879 on 19 Apri
2007) entitled "HYDROGEN SUPPLI ES AND RELATED
METHODS. " Each fuel cell generally conprises a
negative el ectrode, a positive electrode, and a
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10separator within an appropriate contai ner. The fue
cell operates by utilizing chem cal reactions that
occur at each electrode. Fuel cells are simlar to
batteries in that both generally have a positive
20éusing the pr@sente@ad rouplia esemblie] U inckidgtarfbtyoupling
batteries in that the
:Hﬁe ??10% Léﬁl Seg?‘H goughlg%l% mBEr 4y refilled w thout
di sas$ethelekngplt b€ FI&I2, tHed'lrklﬁ;E)pp]m’(gemé:rﬁbér 10p &yialflugl

151t i s conveni.ent for eIIs 0 tible

W@ﬁmaml%wgﬂ&}e eéfea%%l wmw@ﬁ* %}wﬁ Bt B ogen
b B ooty c&ﬁmeﬁ@td@lehm&rmﬁ ¥efiuels. r}%ﬁt vi ng

reservoirs of fuel cell powered devices to be

Papliration Seraloveldrl/338,0Ré émlbﬂlnh;edfa&él S HW7[0§84&Apn 19 April
a0 BBt Ay BT S BB s AN UL APEBS O L7 .,
msfeelmgtdppmtu‘s dbdceibedhith cotrineonl§-oehed Binim& Hhamo Wb B eRhtent
Sipliciee OB N EiaPaooh BRedas s ASRp Pl indaarebruacy

Hoes) caHie] SMBPHOTEANE KPP XRiAgald FOR RURMIANGEREPERBBLE
fuel receiving reservoir via a coupling mechani sm

W RRORED e A S LBMSH| e anemean@a@ﬂtpnf@mheﬁ@ f uel
%ﬁm{o}{g} &mﬁéa%?é FC@'SVM}Sm @ép%cyt%nf&mﬂwé 11%}3%%52

supp uel ' recei I'ng reservolr
fihubllichog asammmwsm dnfzo Mpmhd@ﬂ?)adnatlélﬁ\l&limm

n tra sfe fro f e |y storage.
SR a0 Sand 3T secd ot iRbrL T8 B o3t bt i
gl helpevevifs rdevbR 202, such asfﬁl@lerﬁldshﬂe%&d&‘i@%&ﬁl @Aenonly-
exagyle of Tuel cell pomered devi ce, and nor

Zimmenmann gU Se PatentApnbisaticn Sl Nacl 1W3r§31 agmpfed on 21
| thi
Eﬁ%&“ﬂéﬁfﬁuéflﬂ?gﬁ’éﬁﬁ Soehtut, HOP ERCEBSURIBAND,
METISODS REIA BED Hé{ERI‘eTG)J”l ddfuel storegd matedal, Twh mef composite

AT T RN S TN DA N PR
ApbHEARh SCHAING upmm 990 ugrakted on 4 May 2010 as US Patent 7,708,815)
entitled, “COMPOSITE HYDROGEN STORAGE MATERIAL AND METHODS
RELATED THERETO,” can be disposed within the fuel receiving reservoir 202 for
occluding and desorbing the supplied fuel.

While a cellular phone 200 powered by one or more fuel cells is
illustrated in FIG. 2, the present fluid coupling assembly 100 can also be used
with other fuel cell powered devices in addition to other fluid transfer
applications. 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

conventionally used with batteries or fuel combustion.
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204 using the present fluid coupling assenbly 100,
including a first coupling nenber 102 and a second
coupl i ng nmenber 104. In the exanple of FIG 2,
the first coupling nenber 102 is in fluid

conmuni cation with the external fuel supply source
204,  speh 33Bustratey dh e8RS Ik Yons 8P AEEh gﬁ%ﬁﬁdi@ 88uplifg
commonl y-owned McLean etal ., U S. Patent plication
ssseimply MY, imwhisi g fost zoyplimgimesther 182 iswelcambly /20084879
on 19 April 2007) entitled "HYDROGEN SUPPLI ES AND
RELATED METHODS", a refueling apparatus described in
commonl y- owned Zi mrer mann, U.S. Patent Application
Serial No. 11/535, 050 (published as US 2008/ 0038617
on 14 February 10 2008) entitled "NMETHOD AND
APPARATUS FOR REFUELI NG REVERSI BLE HYDROGEN- STORACGE
SYSTEMS', or a refueling station described in

commonl y-owned laconis et al., U S. Patent
Application Serial No. 11/535,052 (published as US
2007/ 0068599 on 29 March 2007) entitled "REFUELI NG
STATI ON', and the second coupling nenber 104 is in
fluid conmuni cation with 15 the fuel receiving
reservoir 202, such as a fuel enclosure described in
comonl y-owned Zi mrermann, U. S. Patent Application
Serial No. 11/473,591 (granted on 21 July 2009 as US
Patent 7,563, 305) entitled, "FLU D ENCLOSURE AND
METHODS RELATED THERETO. " A fuel storage naterial,
such as a conposite hydrogen storage nateria

descri bed in comonl y-owned Zi mrer mann, U.S. Patent
20 Application Serial No. 11/379,970 (granted on 4
May 2010 as US Patent 7,708, 815) entitled, "COWOSI1E
HYDROGEN STORAGE MATERI AL AND METHODS RELATED
THERETO, " can be di sposed within the fuel receiving
reservoir 202 for occluding and desorbing the
supplied fuel. Wiile a cellular phone 200 powered by
one or nore fuel cells is 25illustrated in FIG 2,
the present fluid coupling assenbly 100 can al so be
used with other fuel cell powered devices in addition
to other fluid transfer

%9a



applications. For instance, the present fluid
coupling assenbly 100 can be used with satellite
phones, |aptop conputers, conputer accessories, ultra
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104 simultaneously or at substantially the same time opens a fluid flow path 302
extending between the external fuel supply source 204 and the fuel receiving
reservoir 202. Similarly, as shown in FIG. 4, disengagement of the first and
second coupling members 102, 104, respectively, can simultaneously or
substantially at the same time seal the fluid flow path 302,

In this example, the magnetic engagement between the first coupling
member 102 and the second coupling member 104 is established using one or
more first magnetic members 106, such as one or more magnets, and one or
more second magnefic members 108, such as one or more magnetic surfaces.
The attractive magnetic force between the one or more first magnetic members
106 and the one or more second magnetic members 108 can be designed such
that the fluid coupling assembly 100 is sirong enough to compress any seal
member(s) 110 disposed between the coupling members 102, 104, yet
disengages when a predetermined device fuel receiving reservoir 202 internal
pressure or fluid flow path 302 pressure is reached. For instance, the attractive
magnetic force can be designed such that the first and second coupling members
102, 104, respectively, disengage when the fuel receiving reservoir 202 pressure
reaches between about 300psig (2.07MPa) and 725psig (5MPa) at 55°C, for
example. Additicnally, the atiractive magnetic force between the one or more
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
100 disengages before the fuel cell powered device 200 is pulled off its
supporting surface.
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magneti cally engaged with a second coupling nenber
104. As shown, the first coupling nenber 102 is
fluidly connected to an external fuel supply source

we s/a’sist he second coupling nmenber 104 is fpeidhieroo199s
connected wth a fuel receiving reservoir 202 of a
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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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FIG 4 illustrates, in cross-section, portions of a

di sengaged fluid coupling assenbly 100, in which a

first coupling nenber 102 is spaced from but
woReseisk&al | y engageable with, a second couppénNga2007/001995
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414 ge%mgi' douﬁm% %ém%gr 0" kn x,%}tam 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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30 are disposed within the bore 410 and generally
function to regulate fluid flow through the first
coupling nmenber 102. In certain exanples, the valve
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r fluid b ar r.an

][ﬁt erna eﬂ’ ve ces é’ﬂiﬁ&s@egfil j'stl‘he co’% ﬁpi"}i}mg e 13)\4/1\, t r ou tL’hm

t he f:mmlsesswhﬁm nn@ornﬂwbmal m@@’oelr o1 dnethsﬁxsmmpblgupdmhqg

ak%st“&ila%aﬁn'é%uffa% \ira Sqfnﬂ?&%mf‘&%lﬁg Ha{l:ﬁatggﬁm and

unsea posi t1on second
coupkiusey thrasheation dmberciZl thesstugts gheorlvapremberetd8 iela position

nagn %Aﬁﬁdﬁ‘?ﬁf@ %51% Je9184uav\ﬁﬁ1%é %%e%ﬂb@Pﬁ)s‘H the S5 ;Qu@i‘?lgn

t o abut” agal nst he seal 0, the hollo

aét i (ust from thedid @rpph@eurcam‘iue Plloc‘@ﬁ FFET&QW @ﬁhws@ﬂtabfuplh e

devi cReifin He“s‘érv&?ﬁ@'&f't}l&@fuél%&%c)«%&erd # 208nd the recess
portion 404. Additiona pressure activated

one-way ValgwsTakdhe wsm&é‘?/%&édalvwlﬁlﬁbe@%ébﬁcﬁceww| ng

membgemibQ420,Gng Bﬁékrc%m?&ﬂ:htstoh&e [pik < SsulihZ@6nbed 802 £RAMhe
flow to the internal eiving reservoir 202

but . FRSP ORERSHRE I o nc e atkgia} withis b psedp Buido
goa toffek Bilicadng @ﬁﬂllaﬁﬁeéﬁopol}hﬁbrﬁgz:bﬂbﬁrtﬁiﬁaméfeﬁﬁ Tﬂaut
as na var e recess rtio I NCl U

of a '}{ﬁ%#i)‘r"ﬁ“é%" deﬂ‘? il §uch A8 DAt RL A S q‘te

sch eBIEstctﬂilﬁtc pd@ﬁﬁar MTHe Tésilipu menisau ey @p aﬁ::mawaﬁ Elhsmlc tsﬁtﬁlg of
fuel cell ed dev ce 200.

act | %’ﬁ’ﬁpB‘ﬁ' eéfgnéf’?(? aﬁ?"o‘i“%%‘i‘@ %ﬂ? yrg? di y f r om a
surface 28GOS illutimtes e Gegmd |500 ofl weing 4 Gididedolrslinig rag;embly At

rt reof. to nt ortion of. the
R st 3 BT iBlne Rl A el PR SfepptPedy
engagrgdgedi {This ehgagoead pah mcziuq@l fon gxamph:bemag:@ﬁc cduphng
certai qg_gg! . n]f% 120 i ne
a si %!éﬁ %eﬁg a sﬁég g&s'gg n‘?&% Iglfs ggm?)ﬁn%% oSer an C onlfl%lc{l &
val vef thessbend caa8inginteimbert Iram}tag:@pamlbsothlmg@mhnt mcludes
COMPRARE R oSnteRg b pibl o AHE ARNQLBRT: AR 180 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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30 first coupling nenber 102 is magnetically engaged
with the second coupling nmenber 104. As shown, the
activation nenber 420 and the val ve nenber 408 can

wo odnsgaef |l at mating faces. I n other exanpl esecT/t A®o7/001995
activation nenber 420 can include a spherical,

conv ' o a
oL Wl A0 BNL N, BB 0RO

As draelizsmembeanba jeplingsydede of the pecopd qeupling megbex. Ha other
firstya.apds, stﬁlg ohfing ﬁHﬁhésQ& JERIRESGh okd 2eal HBfhber between the

respectively, can be engaged with one another 5 using
t he sRmpgeamenbRprivd of therfirgsoying membsiandin rgjyatiop mewper of

RO NG iskcoh®EIRBES: rh&fbed nﬂt 408C2 DRE NS pAR b&WSSGRS Grst
magneti ¢ nenbers 108. a result mﬁen the first

coupFIuRHETRABRT andihe Fe§°‘iﬂ couRIpE member 1hepeaed by yRoving a valve

cou phiemger%mlres&%y bidal khleSposiiBg mhluﬁsemaarp@ait(oi) Il 06
is attracted i he second na n %IC nenber

{ her EBYE PRBIeAG YR ORGSR LT e e pygaton
firs hleﬁzﬁéi@kdjélﬁnﬁﬁﬂiﬂﬁrsuﬁfﬂ-z oﬂ.ﬂ)le Ydckss ipbrtibh) AT 388 ARS first

rtion.404 of the. secon er
R’ | bR anEeS FR b G Mg e e ke pud
110 flow bltk ifsedlad. coupling menber 102 agai nst the
seal i ng r.face.418 o d cauplin 104
and causdlit RERLRE Fodfhish AR s50bPat DTN,
val vaembdrinegmetioslizt emg@gep ®dtht |scmntamp1nfgnmiiehmw abane

seat ;412 h i
oot fstioty Uit Ppret i RPARRL e Mo o0
ab | omeaib¢romhkesvefiliing aibnid rec@vingtesdrvme, far ecwiple, Mery easy and

resefyQlsis r%ﬁéﬂ%fgﬁ%gﬁ th&?%& gﬁﬂd r Q% rRAVEE W i ﬁp\gnen an

In genera usi ng ' ve menber Vo
t he medvedentifaree mlm@ommmoawﬁﬂlemf@mg@mm fretagelypling

t he féarsmsqmue@ GndRERA 1O uRie agéaﬁbﬁe%%p%em i ng

104 can 1 nclude any material suit for_use

| n fpﬁamlewewtaﬁgmlﬁnewmeem S adluiddloprpathswhpp by fyst and
po! y %&ﬁi Blipifng mﬂﬁéfs'aﬁarb%giéag Eﬁpg]muﬁﬁ&)u§ %ilngmuuﬂ- 10

can include materials such as natural or synthetic
r ubbBew pith Sthepsthe splipe PembsTare disppBL?desi | i ent nenber
414 can include an elastic spring of any appropriate

desi gn, elastic material or the like. FIG 5

iIIustra&ggﬁgﬁﬁﬂﬁﬁod 500 of using a fluid coupling

assenbl y.Th&labove Detailed Description includes references to the accompanying

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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25 502, a first coupling nenber and a second coupling
menber are magnetically engaged. This engagenent can

i nclude, for exanple, a magnetic coupling between a

wOeeARE346li sposed on the first coupling nmenbecTarntoer001995

magnetic surface of the second coupling nmenber. In

cer t gdcimBat AP SonclidbleSn@RARERIE Nhe ksBE i @RSdocnsafit i ng

an engagenent portion of the first coupl i ng nenber

wi t hfeRiralsy ecess 30 portion of the second coupling
menber, SAlGReds ihddfRFiddN@rea) B terinbTa” QF “dnB &% use‘&t afip4,

a seal between the first cgéglin menber and. t ¢
e GHUIROUPRA HOSER. 5B 89 Bt PR

ex anplyasther inBiasices 6alshgag of “Aclensd 6% bh®ne oommeesss md of a

seal . menber n the a ortio
P AT AR I S T
secomdl of:B’Uiabluang ‘ATt B,”l“B tat he A, eanarrpl agd B, tunless

I | ud I
ot weB R dRET A SR SR D 2o o
nenbgxs, la]uelﬁ@lrgaa ditpeid dtquiinindepossurodr aby tdmbl@@omthdreof
; )
TReP b PEAEEEY 1o e st o eoBE A, e CT
me n‘pE;am;éeswﬁﬁmé dhchyde methamg, ethagel| utanpeforivae adid, ong ef more
[ oS! brBilitide. h{}%&&&s Sl Bgesar&ﬁcg cBBottSRA fire
e ‘va

posi exanpl es ve e
mov edlcahols, m@hmrhyé@tzm@\hrdiat@ hpeopaes, pompiia ALy Ao gdRcr any other

P O] Ght10 dydrS oGyt ﬁﬁ&‘@ Alusdd & ifcB8RRd ieinl @B rorhl
508, the first 10 ‘coupling nmember and the second
&2 uplingrgefsmsaging} er ‘eneasrgeny cwiomia Physically lophine s eing

pat Nyifin §lﬁﬁl:1§ﬁjdy close 1)1*():»:111:1{1{.%1I & ﬁ@t‘%ﬂh h Q&oﬁf&ﬁﬂﬂg'n@eﬁﬂﬁ%m
nmet hods enploying a first coup

mag netgREsa iy ons gpeb heAplv el awgﬂée&wi g S'e\ﬁ |ﬂrerf‘§1r%a#b'§llwm

havelchggsn di scussed. Using magnetic forces to engage
t he flrst nd sec coupling 15 nenper
refillind efaPIEﬁnaedr‘g‘E’é‘F GIgTISe TRluGmE r ands B}%?&hﬁm yed as

uer ythe @&jh-l&t[gdslaécﬂuﬂ%mﬁ eg thlsl W@&gﬁhﬁﬁ ﬂtcm‘pla@mg’t o fluid
receJ Vvin fesery S | r en n.1Qpa ertent
for el GG NI oSk platss, ot a6 o 65 o
(e. g qom@nﬁﬁé’ Led dpef-ehded athat id\a systelm,l ﬂé\m&t a&dcle,tol properse gant
fluid i e |n .eX | es, ..

D or ritpTofesRlctihs 3R AT b Bo e s Sieh st 5 SR, iR s
whenddehved fo falé tvithin dhe scope of that claim. Moreover, in the following claims,

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

not intended to impose numerical requirements on their objects.
The above description is iniended 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. Inaddition, 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

15



20 second coupling nenbers are engaged and

si mul taneous sealing of the fluid flow path when the

coupl i ng nmenber are di sengaged. C osing Notes: The
w@byessbiet ai | ed Descri ption includes referenseschst/aoos

acconpanyi ng 25 draw ngs, which forma part of the

Det aigh@tkafags Felspeetive®) cantRQledfaBld REi$hed @%m@ﬁécé@ﬁ?{g Riervoir

illustration, specific enbodiments in which. the

i nveReid ke eaevaile %?%%.a&seerawdrﬂ%@% IR ASHION RPRIng t9Pe

al so r&fdvably GedrtedBicqhd dedize. OMR EMMBimentlehn be used, such as
patents., and patent, docunents referred

publ i cati é)lp

to i RYPRT & wdearrent miheatt vrog reydareEe BRPVE SerRRR eAlso, in
her e Itllfé dbﬁvd hethited Gﬂé?dnbﬁctny varid8s febtﬁtég Banl H&%&dﬁpehxagdmer &0
incor e er In the eve

| e oo fhe Al TR PaltE TUSPEH A misading frgke
docu rmaﬂtuﬁaes dis¢iosed quamteaits ederliygl ﬁbeﬁﬂlﬂn}c Rathel) nvastHig eubjeﬁ:t

t he i_ncorpor.at.ed r S e, consij,der

suppl Q%nrﬁ grhe i fosg ffar ]gfl];"ﬁ}“% %f ap nﬁ:ﬁ%clos? € bo?hment

i rredbes ﬂieddﬂlmmgmmmmmaam msqrpdrhtai wabeDetnledhi s

gc u IBeescrrtp ognr,] :wré eac‘h. ,c]a,lm stanAc‘iSma%qn i as.rogn l,il}g gc 9 Egl%re?‘ntbogimﬁ%o ghe

[ n p atopn bf He tcwergion shoutdd:eldmbtmldei witterefzrenpento ¢hetappandahe,

i nde e

| eas?l%gxgséglb%gi?&qu?m@ ofy 59%%% ead?%se%&%@gh%ﬁ sdéﬁ g%{r%éso 1 ngéd.
herei n, tHe Alsiraat 'fsafrbwtiled tygmeplt with ¥ €4 .R. §1 52(‘3), to allow the
n 0 n e)f&l:iéﬁé Hlﬁc:l@f asc%mh& Hﬁﬁre otbthQ Eecﬁnca'l ﬁ‘lgél?{: S Itl Iiéo‘s@mitted

B, A ess
dt’5 he mﬁhélaﬁ qnﬁ%rﬁterail@dhatwlu §efcbeel|sed i mprsfrcaﬂw thresceperpr
the LRk bt daimkefers to a gas, liquefied gas,
l'iquid, I|qU|d under pressure or any conbi nation
thereof 10 having the ability to flow through a first
and a second coupling nmenber. Exanples of fluid
i ncl ude net hanol, ethanol, butane, formc acid, one
or nore
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bor ohydri de conpounds, carbazole, one or nore
hydr ocar bons, one or nore al cohols, nethane,
hydrazi ne hydrate, propane, ammoni a, hydrogen or any
ot her suitabl e hydrogen-carrying fluids. As used or
i ncorporated herein, the term 15 "engage, "
"“engagi ng," or "engagenent refers to physically
touching or being within sufficiently cl ose
proximty. A first and a second coupling nmenber can
engage with one another, thereby allowng a fluid to
fIOM/therethroughﬂggﬁyﬁiggé?ﬂg?gp:In t he appended
clains, the terns nd "in which" are used
as 20 the plain-English equivalents of the respective
t gr o hSbHEY comdrisimirerein.” Also, in the
b f%ﬁ?%%?ﬁgﬂg%ainB,ythegternB “incl udi ng" and
" g Grspcoupling megber; open- ended, that is, a system
devi ce, art.icl LGk ements in
a?iaffcf’?%ﬁ()@(‘:}n% W%fggg{?%ngggaggytegg%ﬁ%ﬁwétﬁglgf’f rlrI? {I naclaim
cmgﬂang§ﬂkhl deened to fall wthin the scope of that
c

aim Moreover, in the follow cl aj ns, , 25t tar
" ¢ valye membeidigneged Wighig the it cpup 1 ‘E'?mg?fewﬁ%%ﬂﬂﬁ% W
memb;%éiqs'n?otl%lﬂ%’beé%gn ALE1A os] B4R d6iflack Yith BRABR sBAEBA bk Bhscaled

urrenments on their objects. The above
positilegatddocorn thei valviestanated to be illustrative, and not

restrictive. For exanpl.e, the. .couplin
néf‘z’ip%“aéhac“t"ﬁtéonc‘B?fBE‘?r oseloguig IR S0 ARG ficHbgr and
o m&RRR S Hch BNsfidsOarkdRecdhd eburstislg lmeehdrcare
conﬁ%ﬁﬁpﬁgé?%g§%%%§H%Osource. Inladdition, tﬁg pr esent

magnéticallgerggapgl;i ng assenbl i es and nmet hods can find use

wth other fluid transf.er ' ' as
OGP gL Rt g Bl TR Tl b dhduRy

seconf QR 1ng Gn Ritdr PG RIPhI dW@aintitanheshanical forse silficiesteta vnprgl 2
and seal ing, respectively, can be desirable. Further,

fluid flone phihdfaensiae @ipItiog of €a@Y SPHPHENELBEPE e r enovabl e from
the associ ated device in addition to being
non-renovably integrated into the device. Qher ]

2. entediuredipligpmsdsbly s€dains Uickrtbe igfudinga sfal metibardigposed

betqugg Iggortlﬁ{xlll% :;;]}1_% i%s‘rtsqgﬁ}eli?xpg Iglgl\llllbgrvgnH% pto BBt heBecond coupling

member and wherein the magnetic engagement includes a magnetic force between the first
coupling member and the second coupling member sufficient to cause the seal member to

prevent or reduce fluid leakage between the first coupling member and the second coupling

member,

3. The fluid coupling assembly of claim 2, wherein the magnetic force 1s
configured such that the first coupling member and the second coupling member

disengage when the magnetic force is overcome.
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5 the above Detail ed Description, various features
can be grouped together to streamine the disclosure.
This should not be interpreted as intending that an
uncl ai med di scl osed feature is essential to any
claim Rather, inventive subject matter may lie in

| ess than all features of a particular disclosed
enbodi ment. Thus, the follow ng clains are hereby
incorporated into the Detailed 10 Description, with
each claimstanding on its own as a separate

S e D R S

the fir8 c%ﬂ]Shd@" thémbdrend the! se&ﬁl@ﬁ:@uﬂfngﬁﬂﬂhm lséaﬂﬁ the ’ﬂﬁld\lﬁtjv@ h
such clainms are entitled. The Abstract is

path. provi ded to conply with 37 C.P.A 1.72(b), to allow
the reader to quickly ascertain the nature of the
technical disclosure. It is submtted 15with the

5. UTHEfsidRBehIng akseaibly bf ailddst sretofbkins bd, Wereinttler pr et
or limt the scope or neaning of the clains. WHAT IS

fﬁﬁc@mﬁmEEBﬂmsfmfmdﬁ;flU|d coupl i ng assenbly conpri si ng:

a firsgy &% gqgg ; a second coupling nenber

magnet | ca eng§ eable with the first couplin

menber wherein the valve member and a resilient member are 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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a val ve nenber disposed wthin the first coupling
menber, wherein the valve nenber is novabl e between a
seal ed position in contact with a valve seat and an
unseal ed position spaced fromthe val ve seat; 'l and
a stationary activation nmenber disposed within the
second coupling nenber and configured to nove the
val ve nenber when the first and second coupling
menbers are magnetically engaged; wherein nagnetic
engagenent of the first coupling nmenber and the
secopd .coupnl | ' : j [
R TR L i i
least it sfaNEbst Bgleterpaiet using ohe eambrequdeicrmmedEower .
.. The fluid coupling assenbly of claim1, further
rate refHiE¢mRAtHIGronet 89 Io¥giider di sposed between a portion of
the first coupling nenber and a portion of the second
coupl i ng nenber and wherein the magnetic engagenent
7. i Dhé Ndidsoaplimpgeenibly 6fat esteews ehinheorf ¢, véeredpiigl i ng

_nmenmber and.the second.coupl i,ng. .nenber ficihent to
housigERRU e TP e by o SBle BFHE

againgt BRKABR SRRIWRANS it édui)ﬁh% GRHibet B disemyed framndhd he
second coupling nmenber. . The fluid coupling

seconds@mphing yeofbes| ai m 2, wherein the nagnetic force is
configured such that the first coupling nenber and
t he second coupling nmenber di sengage when the

8.  MrgeahidcoliPimaisidntdy 8f &9 claimd 1-7TWwhaertinuhelsecondbl i ng
assenbly of claim3, wherein the di sengagenent of the
couplingmeembep isiudeyy menber and the second coupling menber

seals the.fluid f t Bg% Vi pling

a §%C§%ﬁ 1%,0 or l%tlv%gea!asg%g ag%él %g? p%?()gil rlrs %Ldtﬁy q]\}\t% ngei n the
engagbimesitpogitunfitngfirvecdnpling melbdes a housi ng having a

bore . ) wherein the valve menber,and a o . e

¢ BYPICiLe SHHEREY oo VAl SLBEB IS AIRT RO Rar LB 2 Sprfy
Ieu$%§§ S:Aggber in novabl e engagenment with the resilient

er; and ]
a magnet or a magnetic surface disposed on or near the recess portion.

0. The fluid coupling assembly of claim 8, wherein a recess portion depth is

about lmm 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.
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a magnet or a magnetic surface di sposed on or near an
engagenent portion of the housing. 6. The fluid
coupling assenbly of claim5, wherein a size and a
shape of at |least a portion of the bore is determn ned
using one or nore predetermned flow rate

requi renents through the housing. 7. The fluid
coupling assenbly of at |east one of clains 5 or 6,
wherei n the housing includes a valve stop, the
resilient nmenber biasing the valve nenber against the

| t i ret ' i )
12, A APoPPE 4 8! bR isqfitt B £ELeTREREGr s frel-edl
powerbll Ubsce; eHéphdthed @ssgislgy of any of claims 1-7, wherein
R PN A
secon@ﬁ%ﬁ%ﬁ%ﬁ[&#&@@%@ % fild %I)l)l}hglg abdefrbly, ARl A8 IURIERGpling

I onar activati on nenber projects
assemblitinelodesf rom a surface of the recess portion;, and a

magnet or_ a magnetic surface di sposed on or near the
recessﬂﬁé?ﬁpBﬂgngé?aﬁm%’fIuid coupl i ng assenbly of

cl a: M e WRH ShibIRg GRS mRGAtIcEMy EfRidiblesviaD@u first MM
or €sSs.

coupling member;

a valve member disposed within the first coupling member, wherein the
valve member is movable between a sealed position in contact with a valve
seat and an unsealed position spaced from the valve seat; and

a stationary activation member disposed within the second coupling
member and configured to move the valve member when the first and

second coupling members are magnetically engaged;
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10. The fluid coupling assenbly of any of clains 1-9,
wherein the seal nenber is integral with a portion of
at | east one of the first or second coupling nenbers.
11. The fluid coupling assenbly of any of clains
1-10, wherein the first coupling nmenber is in fluid
communi cation with a fuel supply source; and the
second coupling nmenber is integrated in a fuel cel
power ed device. 12.A nmethod of coupling a fue
supply source and a fuel reservoir in a fuel-cell-

powered devi th ' :
EURPBR 7 By 1S v R theseond

Cmqﬂﬁgﬁﬁhﬂﬁgah@ry_portion of a second coupling nenber of
a fluid coupling asse wherein the_ fluid, coupljng
ngl’ld

L ) bl y, :
aepanins) 3/ flyid flopcrath petweqn tﬁ% first gRpmling gemdrbad. th
Seco N I;d ' Wbt i
o SRGRASERY B A, TSRGH oL Lot dasegiicn v
a portiohtolfftiie vahe nhénilst, iacuging popvitknderd maihieindigr mpchagighhferce;
4 menber is novabl e between a sealed position in
and contact with a valve seat and an unseal ed position

S Hi@?@gﬁng ‘gﬁ@ n%ﬂ%ﬁco‘ﬁﬁiif(@m%ﬁ@&r; and et RedidabuPind Member, including

_activa er disposed within the second coupling
samngﬁﬂhhpdﬂanmﬂnflgured to nove the val ve nenber when
the first and second coupling nenbers are
magneti cal | y engaged;
13.  The method of claim 12, wherein magnetically engaging the first

coupling member and the second coupling member includes cooperatively

aligning the first and second coupling members to form the fluid flow path.

14.  The method of at least one of claims 12 or 13, wherein magnetically
engaging the first coupling member and the second coupling member includes
coupling a magnet disposed on a portion of the first coupling member and a

magnetic surface of the second coupling member.

15.  The method of at least one of claims 12 or 13, wherein 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.

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.

19



establ i shing a seal between the first coupling nmenber
and the second coupling nenber; and openi ng a
fluid flow path between the first coupling nenber and
t he second coupling nmenber by bringing a portion of
the stationary activation nenber in contact with a
portion of the val ve nenber, including providing and
mai nt ai ni ng a nechani cal force; and di sengagi ng
the first coupling nenber and the second coupling
nenber, including sealing the fluid flow path. 13.
T WG laGeallidcl@rgagi ng
17. E&: lyq#&%ﬂ%é%%gr aﬁﬁh?ﬁgﬁ§2§%ﬁ§ coupl i ng
compﬂ&'@i‘ﬁg&f selambmblﬁshsposqdd]eameu @lpprtidni of thefgest ¢oupking st and
second coup Eg ne&fers to fo n1the fluid flow path.
membgyandgRe ‘htl& o CQ“BH’%%‘“SW of claims 12 or 13,
wherei n magnetically engaging the first coupling

menber and the second coupling nmenber includes
18. cwh@iaemgdafmgaf@eaims é@d%e@hwn@pﬂwg theAluisgt fiewath; r st

inchudgg MR AP mb o B R iR AER find PEIRERET

claims 12 or 13, wherein nagnetlcally engagi ng the
first coupling nenber and the second coupling nenber
i ncl udes inducing a polarity of at |east one of the
first or second coupling nmenbers. 16. The net hod of
any of clains 12-15, wherein magnetically engagi ng
the first coupling nenber and the second coupling
menber includes overl appi ng an engagenent portion of
the first coupling nenber and an engagenent portion
of a second coupling nenber |ess than about | nm

17. The nmethod of any of clains 12-16, wherein
establishing a seal includes conpressing a sea
menber di sposed between a portion of the first
coupling menber and a portion of the second coupling
menber. 18. The nmethod of any of clains 12-17,
wherein opening the fluid flow path includes noving
the val ve nenber of the first coupling nenber froma
resiliently
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bi ased seal ed position to an unseal ed position upon
magneti ¢ engagenent of the first and second coupling
menbers. 19. The nethod of any of clains 12-18,
wherein opening the fluid flow path includes
contacting a portion of the stationary activation
nmenber of the second coupling nenber and a portion of
t he val ve nenber of the first coupling nenber. 20.
The nethod of any of clains 12-19, wherein

di sengagi ng the first coupling nenber and the second

. €O i ng. menber _in ' of
biasedSlEY pRRiOTIE A P S S TR ey MEHLTE PR
first alRPRLAM RAplidd Mémberdl. The net hod of any of clains
12- 20, wherein disengaging the first coupling nenber
and the second coupling nenber includes attaining a
pred ' |4 - € fluid%ow phte
1o T L s O R B C oy ng
includeh@ntactiag a portiph ofithesrtibeary avtivatibe membenef teoigspridrgupling

menber is directionally independent.. 23, The net hod
membgy gpoBorh At b g AR CHEIREPEE P Sranber | o
the only val ve nenber of the fluid coupling assenbly.
24. The nmethod of any of clainms 12-23, wherein the
20. sTht methad pf agtafickine h2-iBmskareip lisepgagaig the Bisht i onary

activation nber,of t.he fl uid. ' eaRLY-
couplp moriet it REgne SnpUaF meifeh e QYR DA aRRRIRLY,
membat StthONAk Yodfih MhibentoEekitientlysbilbel keedgrditivhe 1 ui d

flow path is configured to extend therethrough 26.

The nethod of any of clains 12-25, wherein the

statiopary.activati I I NGy hoBik ng face
21. hES?H§ﬁ§d¥%ﬁne%¥%ﬁr?g%gﬁpagé?h$ﬁ§ %gﬁﬁ%a of claim 26,
coupl B Seitier bktbthy 8éosad omumbiap mendenthelwlesattainiog 4 ace havi ng

a concave surface conplenentary to the convex surface
predetgrminpd Hudflavopath presiis-vat i on nenber .

22.  The method of any of claims 12-21, wherein disengaging the first

coupling member and the second coupling member is directionally independent.
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28. The nethod of any of clains 12-27, wherein
opening the fluid flow path includes allowi ng a
stream of hydrogen to flow fromthe fluid supply
source to the fluid receiving reservoir. 29. The
met hod of any of clains 12-28, wherein di sengagi ng
the first and second coupling nenbers occurs when the
mechani cal force is overcone and di sengagenent of the
first and second coupling nenbers seals the fluid
flow path. 30. The fluid coupling assenbly of any of
clainms,1-1 ' KRR md g

23. viﬁ%@e%%é@yﬁ%g%gfl ?gg’d‘}é@%ﬁg |tl ng asnéléerrﬁrl;t))eitrg.§t h@glil?!] V‘?'lﬁ]g

membt} ofitHe AOMRbIpIhgRBSRB.y of any of clains 1-11 or 30,
wherein the stationary activation nmenber is the only
stationary activation nenber of the fluid coupling
a fiby e a8 HRliVatidh nfbePls the

24, CTREHRNGd pfanifor oLl o R O ARG TR Vo2

only setibharghitoatioemoarbei of thoflhidwosrlthgtehssnflyi d f1 ow path
is configured to extend therethrough. 33. The fluid
coupling assenbly of any of clainms 1-11 or 30-32,

25, WRRL ﬁfeﬂl}pﬁ ke a1‘|1:§1 S d1ARaNY-2aCkhtaihitRNstRITRR acti Matiod Ghesntr is

mat1 ng face Having a convex surface. 34. The fluid

hollove antbihi iy idee pthyis ednfighed e ggendtheetionghhe val ve
menber includes a mating face having a concave
surface conplenentary to the convex surface of the

26. Straé ienpbYf as bi@iinen2msMakércin3he stddtmafyl astidationuxinitreg
assenbly of any of clains 1-11 or 30-34, wherein the

includep p snating facs bayng a OMNSKISHEASember s di sengage when t he
mechani cal force is overcone and di sengagenent of the
first and second coupling nenbers seals the fluid

27. f Ireyiiediold of cB6n 24, Whatkid tieowghle membs swahinleya ogtimgraes haging a

a first coupling nmenper; . o
concave surface complementary to the convex surface of the stationary activation member.

28.  The method of any of claims 12-27, wherein opening the fluid flow path includes
allowing a stream of hydrogen to flow from the fluid supply source to the fluid receiving

reservoir,

29.  The method of any of claims 12-28, wherein disengaging the first and second
coupling members occurs when the mechanical force is overcome and disengagement of

the first and second coupling members seals the fluid flow path.

30.  The fluid coupling assembly of any of claims 1-11, wherein the valve member is

the only valve member of the fluid coupling assembly.

31.  The fluid coupling assembly of any of claims 1-11 or 30, wherein the stationary

activation member is the only stationary activation member of the fluid coupling assembly.
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a second coupling nenber magnetically engageable wth
the first coupling nenber; a single val ve
menber di sposed within the first coupling nenber,
wherein the single valve nmenber is the only valve
menber of the fluid coupling assenbly and is novabl e
bet ween a seal ed position in contact with a val ve
seat and an unseal ed position spaced fromthe val ve
seat; and an activation nmenber disposed within
the second coupling nenber and configured to nove the
Si e .val ve nmenb n e
32. Jg@%ﬁnﬁl Mg dsse ﬁy o h}?igéd { 51 g%g(gr 3 %91%111 the stationary
actwamﬁ]efneem goIRIW EncEiRg ﬂgﬁmmt paih id dmaﬁgums to mmdl therethrough.
menber and the second coupling nenber provides and
nalntalns a mechani cal force sufficient to unseal a
f t t Qatfelbif HeRtaHiDE::
5. iy SRR e G Bl B cRAROL L B A0 SRR Rty
actwaﬁ@a meh®EShdulide maingfatd laningendveves sirfecaat i onary and
is the only activation nenber of the fluid coupling
assenbly. 38. The fluid coupling assenbly of either
34. O hﬁ%dg&‘égéﬁl Ofsserdbl méﬁi B tierehl 4k SalvoHRhibegintades a
di spose f%en a ¥ supply source and a fue
mating €éRehydhg a lcmcavé mmfac@eimplgumﬁléfdo thevoogeex sudace of fee
fluid cou assenbly of any of clains 36- 38,
Smno%ﬁ%?%ﬁﬁﬂ? g?rvatlon mermber i s hollow and the fluid
flow path is configured to extend therethrough. 40.

The fluid coupling asse of an of clains 3
35.  wibe 8iid conplingcsiarahly gﬁanm%bﬂrlmﬁ ﬂml $88¢-34; ‘N‘&ﬁtr?lﬁéhf’f%étea“d

qnve sur f f
second SRilE PG ATt e BT SRR
disendAAEIBRQT ti fivet indGedoad @oltlingngembecoseakvie Suid flavepath.

conpl emrentary to the convex surface of the activation
menber.

’ 36. A fluid coupling assembly comprising:

a first coupling member;

a second coupling member magnetically engageable with the first coupling
member;

a single valve member disposed within the first coupling member, wherein the
single valve member is the only valve member of the fluid coupling assembly and is
movable between a sealed position in contact with a valve seat and an unsealed position
spaced from the valve seat; and

an activation member disposed within the second coupling member and configured
to move the single valve member when the first and second coupling members are
magnetically engaged;

wherein magnetic engagement of the first coupling member and the second
coupling member provides and maintains a mechanical force sufficient to unseal a fluid

flow path traversing a portion of each coupling member.
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42. The fluid coupling assenbly of any of clains
36-41, wherein the first and second coupling nenbers
di sengage when the nmechanical force is overcone and
di sengagenent of the first and second coupling
menbers seals the fluid flow path. 43. A nethod of
coupling a fuel supply source and a fuel reservoir in
a fuel cell powered device, the nethod conprising:
magnetically engaging a first coupling nmenber with a
conplinmentary portion of a second coupling nenber of

7. odbe MRS AR S ¢ AR e Blalith R N
statioS®E Sitdlis Gl RgivaksBembagTdid fad tyupling ageablye Wi t h

the first coupling nmenber; a single valve nenber
di sposed within the first coupling nenber, wherein

t i o | . .
5. 1 PR ROt Ao R OB i
is disgpsal sdwpasd fuklosupply sowiet and a fiet fesaveinineefuslezt] pawerednievice.

unseal ed position spaced fromthe val ve seat; and an

activation nmenber disposed within the second coupling

39. n@ﬂ@ﬁﬁid%@ﬁ)lﬁ%@ﬁb%l? df 4y JIRKEmS 56238 vithéin MR a¥EvARARRmber

when the first and second coupling nenbers are

is hol lwsgamdtthe il lowrppaly sdbonfigured togsteal Ithesdtinegeta seal
bet ween the first coupling nenber and the second
coupl i ng nenber, including preventing fluid | eakage

40. bahwaan dobslidebersblp BE ¥nyssTula@s 3619 teerdinléle activation member
reservoir; ) opening a fluid flow path between
includeh @ nfdting face bayphe A gomesarasend t he second coupling
menber by bringing a portion of the activation nenber
in contact with a portion of the single valve nenber;
41. amWe fluid coupling assembly of claim 40, wherein the single valve member includes

a mating face having a concave surface complementary to the convex surface of the

activation member.

42.  The fluid coupling assembly of any of claims 36-41, wherein the first and second
coupling members disengage when the mechanical force is overcome and disengagement

of the first and second coupling members seals the fluid flow path.

43. A method of coupling a fuel supply source and a fuel reservoir in a fuel cell
powered device, the method comprising:
magnetically engaging a first coupling member with a complimentary portion of a
second coupling member of a fluid coupling assembly, wherein the fluid coupling
assembly includes
the first coupling member;

the second coupling member magnetically engageable with the first
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di sengagi ng the first coupling nenber and the second
coupling nenber, including sealing the fluid fl ow
path. 44. The method of claim43, wherein the
activation nmenber is the only activation nmenber of
the fluid coupling assenbly and is stationary. 45.
The nethod of either of clains 43 or 44, wherein the
activation nmenber is hollow and the fluid flow path
is configured to extend therethrough. 46. The nethod
of ?né of clainms 43-45, wherein the activation nmenber
i ncl udes f, face havi ng a convex surface. 47.
The nef%%%’gﬁl a|n146 wherei n the val ve nmenber
InC|UdBSmgbﬁahhmgmﬂﬁcémbm&dnghanheﬁmammq$ugﬁau®mfmﬁmem

conplenentary to the conyex sur ace t ct vat
nenber the sngg v W%‘P‘ﬂéﬂt\{‘%fm]é{rﬂ? VGOt Fﬂgﬁﬂ% OuP ing

wher ei QSSQIBERZ g 18 id AGvabl é%e%véeln%\’!e@i@& Poéltﬂﬁﬂ 1H@§§ta@£|drlm Wive

a streamo rogen to from | ui d supply
sour cesdabariden dﬂscaleti pmﬁ@m\spfn:gd fregethe gilve scag@nd The

met hod of f 43- 4,
The 1 PreRatodoeahe Sousi N ndfoered SadFe it e

nechaniGagufdans grove ﬁfévsﬁ{g@@v@lﬁan&rwwmmmcme
first and second coupling nenbers seals the fluid
f | ow patupling members are magnetically engaged;

establishing a seal between the first coupling member and the second coupling
member, including preventing fluid leakage between the fuel supply source and the fuel

reservoir;
opening a fluid flow path between the first coupling member and the second
coupling member by bringing a portion of the activation member in contact with a portion

of the single valve member; and

disengaging the first coupling member and the second coupling member, including

sealing the fluid flow path.

44.  The method of claim 43, wherein the activation member is the only activation

member of the fluid coupling assembly and is stationary.

45. The method of either of claims 43 or 44, wherein the activation member is hollow

and the fluid flow path is configured to extend therethrough.

46.  The method of any of claims 43-45, wherein the activation member includes a

mating face having a convex surface.

47.  The method of claim 46, wherein the valve member includes a mating face having a

concave surface complementary to the convex surface of the activation member.

24



48.  The method of any of claims 43-47, wherein opening the fluid flow path includes
allowing a stream of hydrogen to flow from the fluid supply source to the fluid receiving

reservoir.

49.  The method of any of claims 43-48, wherein disengaging the first and second
coupling members occurs when the mechanical force is overcome and disengagement of

the first and second coupling members seals the fluid flow path.
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