- 1 - SYSTEMS AND METHODS FOR REPLENI SHI NG FUEL- CELL- PONERED PORTABLE
DEVI CES Technical Field 5[0001]This invention relates to portable devices
that use fuel cells, or other energy conversion devices, to obtain
el ectrical power fromfuel. The invertion relates particularly to systens
and nmet hods for replenishing fuel reservoirs in such portable devices. 10
Background [0002] Pati.a el ectroni c devices such as portable tel ephones
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batteri es can be unacceptably expensive for devices that have hi gh energy
requi renents. Mking and di sposing of primary batteries both create waste
that coull@ hdiagkgrmingnvi r onment. 30[ 0004] Secondary batteries can be used
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telephones), music players, portable computers, personal digital
assistants, digital cameras, video camcorders, radio receivers, radio
15 transceivers, navigation devices, combinations of these, and the like are
becoming indispensable tools for business and personal affairs. Such

(which include cell&t

devices are referred to herein as “portable devices” or “portable
electronic devices”. Portable devices are small and lightweight enough
lo be carried conveniently by a person. There is increasing demand for

20 portable devices that are very compact, light in welght and yet full-
featured.

[0003] Most portable electronic devices are powered with
electricity from batteries. Primary batteries must be replaced once their

25  energy has been consumed. Although they are convenient, primary
batteries can be unacceptably expensive for devices that have high
energy requirements, Making and disposing of primary batteries both
create waste that could harm the environment.

30 [0004] Secondary batteries can be used multiple times and
recharged after each use. However, recharging can be inconvenient,
The rate at which batteries can be charged safely is limited. Most
recharging technologies require from minutes to hours to recharge a



- 2 - secondary battery. Although better secondary battery technol ogies are
bei ng devel oped, secondary batteries tend to be heavy and can degrade over
time. Frequent fast or partial charging can cause the performance of
rechargeabl e batteries to degrade at an accelerated rate. 5 [0005] Fuel
cells convert energy froma fuel, such as hydrogen or nethanol, into
electricity. Fuel cells are an attracfive power source for portable

el ectroni c devices, in part because tthey have the potential to provide
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Another advantage of fuel-cells for powering portable devices is that
refueling can be accomplished much more quickly than recharging a
storage battery. Fuel cell performance remains relatively constant under
15 a wide range of working conditions.

[0006] Several fuel cell technologies being developed for portable
applications supply fuel in replaceable fuel cartridges. The fuel
cartridges are not refillable by a user. Examples of such cartridge-based
20 technologies include:
o Mobion ™ from MTI MicroFuel Cells Inc. of Albany N.Y.
¢ The power supplies being developed by Medis Technologies Lid.
of New York, New York.
¢ US 6,665,549 discloses a system for replenishing power sources
25 for mobile devices that may include a fuel cartridge dispenser,
© US 6,326,097 discloses micro fuel cell power chargers that
mclude disposable fuel ampoules or refillable fuel tanks.
¢ US 2004/0146769 discloses a fuel cell cartridge for portable
electronic devices.
30 . US2004/0151962 discloses a fuel cartridge for direct methanol
fuel cells.



fuel cells. - 3 - US2005/0023236 discloses a fuel cartridge with a
flexible liner that is connectable to a fuel cell. US2005/0074643 di scl oses
fuel cartridges for fuel cells. US2005/ 0022883 di scl oses a fuel cartridge
with a connecting 5valve for connecting the fuel cartridge to a fuel cel

or to arefilling device. [0007] A device that requires pre-filled fuel
cartridges for operation has many of the sane di sadvantages as a device
that uses 10 primary batteries for power. Miltiple cartridges nust be

pur chased and: kept e, LN, tthe qperation,of .the device. The
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when the current eafifmcodas s fully spent. A cartridge that is not 20
conpletely spent wll gont aln waste fuel with econom c, environnental
and/ or safety inplications for disposal [0008] Experience with primary

batteries su t ha i -' resfil.led cartridges satisfactory
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storage technol ogies, 30 : : :
cartridgés becomes a major consideration, especially when used in
devices that have high power requirements. The cost of a cartridge can
be significantly more than the cost of the fuel contained within the
15 cartridge because cartridges must contain the fuel safely and, provide
reliable mechanisms to keep the fuel inside the cartridge until it is
desired to supply the fuel to a device and connect to supply fuel to the
device without leaking fuel. Further, cartridges should be replaced only
when the current cartridge is fully spent. A cartridge that is not
20 completely spent will contain waste fuel with economic, environmental
and/or safety implications for disposal

[0008] Experience with primary batteries suggests that users will
find pre-filled cartridges satisfactory only if the time between cartridge
25 replacements is long or the cost of cartridges is extremely low.
Achieving either of these objectives is difficult, Designing inexpensive
cartridges is difficult because such cartridges must safely contain
flammable fuels. Designing cartridges that are long-lasting requires
either large volumes or more-expensive fuel storage technologies.
30
{0009] Some fuel-cell-powered devices have on-board fuel
reservoirs. The on-board fuel reservoirs can be refilled with fuel. Non-



- 4 - limting exanples of fuels that could be used to power a

fuel -cel | powered device are hydrogen; nethanol; formc acid; butane; and
borohydri de conpounds. Fuel can be added to an on-board fuel reservoir

ei ther through application of a field refueling cartridge or 5through the
use of a fixed fueling station. For exanple: US 2005/008908 describes a
portabl e hydrogen storage device that, K can be used to transfer hydrogen fuel
to a portable electronic device such s a | apt op conputer. U52005/0155668
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device such as a laptop computer.
€ US2005/0155668 describes a refilling system for fuel cells.
10 = US2004/0175599 discloses fuel cell replenishment using a
cartridge.
s US2004/0072049 discloses a fuel container and delivery
apparatus for a liquid-fuel cell system.
€ US2004/0205032 describes a network of refilling stations for
15 hydrogen-powered vehicies.
. US 6,755,225 discloses a transportable hydrogen refilling station
for dispensing gaseous hydrogen from high pressure tanks.
& US2003/0021743 discloses a fuel cell refueling station and
systern,
20
{0010} Providing a portable device having a refillable fuel
reservair does not provide a complete solution to the above problems
because of the high cost of fueling stations relative to the portable
devices that they service. Even having a home fueling station is not
25 ideal since a portable device may run low on fuel while its user is not at
home.

(0011} While portable devices powered by fuel have a number of
advantages over battery-powered devices, some of which are outlined

30  above, there is a need for cost-effective and convenient ways to
replenish the fuel supplies in such devices.
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10 users are unlikely to be able to justify the purchase of fueling stations
for their personal use. Further, even if a user has a fueling station, the
portable device would need to be brought to the fueling station each
time 1t is desired to fill the portable device with fuel. This would be
Inconvenient.

15
[0013] A further obstacle is that a typical portable device can
accept only a relatively very small amount of fuel at one time. Such a
small amount of fuel has a low intrinsic value. The cost of processing
such a small transaction can approach or even exceed the value of the

20 fuel. A complete refueling of a portable fuel cell powered device may
involve a transter of on the order of 10 Wh or even less energy. Partial,
top-up, refuelings may involve the exchange of less energy still, By
confrast, fueling a vehicle, such as a car, may involve transferring on
the order of 500 kWh of energy. A vehicle refueling transaction is

25 significant enough to support the overhead associated with processing
payment. In contrast, processing payment for a refueling transaction for
a low-powered portable device could involve costs that are out of
proportion to the size of the transaction.

30 [0014] The inventor has developed a business mode] and
associated systems and methods that can make it viable to provide and
support a network of geographically-distributed stations for replenishing



20 fuel. A conmplete refueling of a portable fuel cell powered device may
involve a transfer of on the order of 10 Wh or even | ess energy. Partial,
top-up, refuelings nmay involve the exchange of |ess energy still. By
contrast, fueling a vehicle, such as a car, may involve transferring on the
order of 500 kWh of energy. A vehicle refueling transaction is 25
significant enough to support the overhead associated with processing
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15
Brief Description of the Drawings

[0016] Example embodiments of the invention are illustrated in the
appended drawings. The embodiments disclosed herein are to be
considered illustrative rather than restrictive.

20 [0017] Figure 1 is a schematic view of a system according to a
simple embodiment of the invention;

[0018] Figure 2 1s a schematic view of a fueling station and POS
terminal that are interconnected to provide a means for automatically
adding a cost for a refueling transaction to another transaction.

25 [0019} Figure 3 is a flow chart illustrating a method that may be
performed in conjunction with a system such as that of Figure 1 or
Figure 2.

[0020] Figure 4 is a schematic view of a system according to
another embodiment of the invention in which payments for refueling

30 transactions are processed by an independent billing system, such as a
billing system for a telephone company.



[0018] Figure 2 is a schematic view of a fueling station and POS term nal
that are interconnected to provide a means for automatically adding a cost
for a refueling transaction to another transaction. 25[0019]Figure 3 is a
flow chart illustrating a method that may be perfornmed in conjunction with
a systemsuch as that of Figure 1 or Figure 2. [0020]Figure 4 is a
schematic view of a system according 40 anot her enbodi nent of the
invention in which paynents for refdeling 30transacti ons are processed by
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Description
10 [0024] Throughout the following description specific details are set

forth in order to provide a more thorough understanding to persons
skilled in the art. However, well known elements may not have been
shown or described in detail to avoid unnecessarily obscuring the
disclosure. Accordingly, the description and drawings are to be

15  regarded in an illustrative, rather than a restrictive, sense.

[0025] This invention provides systems that include a network of
geographically-distributed stations for refilling portable devices with
fuel. The stations may be used to rapidly refuel or top-up fuel reservoirs

20 on small fuel-cell-powered devices. When such systems include a large
number of fueling stations in a wide range of convenient locations, a
user of a portable fuel-cell-powered device will find it simple and
convenient 1o keep the device charged with fuel so that the user can
enjoy uninterrupted operation of the device. The fuel-celi-powered

25 devices may comprise fuel cells that generate electricity to operate the
portable devices. By way of example, the device may be a portable
fuel-cell-powered portable telephone (such as a cellular telephone or
other portable telephone), music player, video player, personal digital
assistant, digital camera, video camcorder, computer, radio receiver or

30 wansceiver, power tool, or any other fuel-cell-powered portable device.
In some cases a user may replenish fuel reservoirs in one, two, or more
portable devices using the fueling stations of the network.



15regarded in an illustrative, rather than a restrictive, sense. [0025] This
i nvention provides systens that include a network of
geographical |l y-distributed stations for refilling portable devices with
fuel. The stations nmay be used to rapidly refuel or top-up fuel reservoirs
20 on small fuel-cell-powered devices. Wien such systens include a |arge
nunber of fueling stations in a w de éange of conveni ent |ocations, a user
of a portable fuel-cell-powered device™will find it sinple and conveni ent
to keep the device charged with fuel so that the user can enjoy
uninterrupted operation of the device. The fuel-cell-powered 25devices may
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Payi ng a set anmouphef@imaccess to the network during a specified tinme

frane. . .
¢ Paying for (or being potential customers for) another product or

service and obtaining access to the network as an incident thereof.
The example systems described below support various of these payment
I5  mechanisms.

[0027] In cases where a separate payment is made each time 2
portable device is refilled the system must accommodate the problem
that each separate payment may be relatively very small. Portable

20 devices may only carry a small amount of fuel with a low intrinsic
value. A payment amount may be only a few cents, for example. In
some cases, a payment could even be a fraction of a cent. The overhead
associated with processing such small payments can be out of
proportion to the amount of the payments. Figures 1, 2 and 4 illustrate

25  systems that can avoid or eliminate this problem.

[0028] Consumers in some locations or markets may be willing to
pay larger amounts for fueling their portable devices. The systems

described herein may charge higher prices for refueling transactions in
30 such locations or markets.



Paying for (or being potential custoners for) another product or service
and obtaining access to the network as an incident thereof The exanpl e
systens descri bed bel ow support various of these paynent 15 nechani sns.
[0027] I n cases where a separate paynent is nmade each tine a portable device
is refilled the system nust accommbdate the problemthat each separate
paynment may be relatively very small., Portable 20 devices may only carry a
smal | anount of fuel with a low i ntfign"si c value. A paynent anmount may be
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plurality of, E station 102 is |located at a
retail establ i gﬁ’ h%t%t.%g} lﬁg%é%%nal ﬁ%é&?{&)ﬁ%ﬁ? %P@t’é%%]pln%hrrent s 106)
at which gooﬁws the reterivescadisanensdld. t o menbers of the public who include

5prospective users of system 100. Each retail establishnment 106 includes a
cash register or POS termnal 104 used to process sales transactions for
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(this may involve filling an internal reservoir in the portable device 108
15 or filling a cartridge that can be connected to supply fuel to the portable
device 108) using the fueling station 102 of the retail establishment 106
(in the illustrated example, the customer is at retail establishment
106A),

20 [0031] If the customer makes this choice then a suitable amount is
added to the payment transaction, which is then processed. The
customer may maxe payment by credit card, debit card, prepaid card,
cash, cheque, or any other mode of payment accepted by the retail
establishment. The act of refueling the portable device from the fueling

25 station may be performed while the payment transaction is being carried
out. For example, in many embodiments, refueling is performed in 30
seconds or less since only a small quantity of fuel must be transferred to
the portable device. Therefore, a user will not need to spend significant
additional time to have their portable device refilled with fuel.

30
[0032] It can be appreciated that combining the payment for
refueling a portable device 108 with payment for some other good(s) or



device 108) using the fueling station 102 of the retail establishnent 106
(in the illustrated exanple, the custoner is at retail establishnent 106A).
20[ 0031]If the custoner makes this choice then a suitable amount is added
to the paynent transaction, which is then processed. The custonmer may nake
paynent by credit card, debit card, prepaid card, cash, cheque, or any

ot her node of paynent accepted by thﬁ retail establishnment. The act of
refueling the portable device fromt Q‘Tueling 25 station may be perforned

while the pa ) ansaction_is bei rried out. For exanple, in many
enbodi nent s, ¥€1‘§)€¢fm ﬁ&oﬁﬁé I E T Fgficﬁgﬁs@@%ﬁ@&)a sepydtspacecnnl y a
smal | quant i tnanedctfarefornasitline e gnsige ed; OFtRD, | ce.
Therefore, a_user wll notl rlllg&:d‘tlg@s %Eﬁ&%ﬁ?%??ﬁﬁt ﬁar%d%}gfﬁéﬁgfi me to
have their pBFIABIWCHe(A Perchass fueddeiills for agortaBl devid®in aservi ce(s) avoi ds

Lo i me P R el e S i R BEP Hal e BB T Mot BRRE R er s 10
pur ch?ﬁe k, ;Jebe raéplifi(ﬁ $0 fsg\ch aemam11@adébhsm5gaoalnt F@ﬂgléfd\ie@ﬂezﬁﬁfeﬁﬁr at et from
any other tray . m | ri.ce ma e applied to such separate

. BRREHhE ne e RIS HADEHRE g o :

transactions“to acc 'RBad in processi ng the separate
transaction. [0033] The systemillustrated in Figure 1 has a nunber of other

advant ages imii ng: 10A cashi_efr operating POS terminal 104 can al so
connect the bl e veterpallygratedin Agdeeat hana rembendfombesee t he
refueling ofammtt@éysqng@diiﬁgq 108. The cashier may be provided with
approprigte trainjng. This avoids the problemthat some jurisdictions may
have reg& atf ons AweRehiepopaTasing RESiterminal 46415 dpensimgtafie certain fuel s

by untrained con J, 3 re i.s.substantially no overhead associ at ed
with processing ayrreb?ﬁ ) o}?gﬁhdghtﬁeﬁlﬁkﬁgﬁgaal%@%aw of’%?se?éﬁ‘ael ing may be
kept small, ther ebiuatiig olgportalpe aeviceal 08.OThaIs@serdhap Vet Foh Vi ces to
refuel the portabl.e devices f r‘egéjent m | f the cost per 20 refueling
transaction is vé’}”& SHEIPTiate e B8 erd D RYOIGR ioRFMemBhal swmeop up the
fuel supply in ajposdiatibes BRyi eecev@lldifonkRenier thakhe davigSsides far from
bei ng eq‘%ty of flée|. , : .
ispensing of certain fuels by untrained consumers.
¢ Since there is substantially no overhead associated with

processing payment for the refueling, the cost for refueling may

be kept small, thereby making it practical for users of portable

devices to refuel the portable devices frequently. If the cost per

20 refueling transaction is very small then a user will be comfortable
to top up the fuel supply in a portable device even if the portable
device 1s far from being empty of fuel,

[0034] Operation of system 100 may be facilitated by providing a

25 button 109 or other user interface control on POS terminal 104 that is
pre-programmed or otherwise configured to add a small set amount for
refueling a portable device to the current sales transaction. In some
embodiments a cashier operates such a user interface control if a
customer wishes to refuel a portable device. POS terminal 104 may

30 have a second button log or other suitable user interface control which
initiates a separate sales transaction for a larger amount to cover
refueling alone. In the alternative, POS (erminal 104 may be



[ 0034] Operation of system 100 may be facilitated by providing a 25button
109 or other user interface control on POS termnal 104 that is
pre-programred or otherw se configured to add a small set anmount for
refueling a portable device to the current sales transaction. In sone
enbodi ments a cashi er operates such a user interface control if a custoner
w shes to refuel a portable device. POS termnal 104 may 30 have a second
button | og or other suitable user intérface control which initiates a
separate sales transaction for a |arger anDunt to cover refueling alone. In

the al t er nat PURETAPERCY &} RIHEE a4 taaypTie for fuelipg ogroatatdd device hmnge a
certain priceghar 0 alon transaction
p (ah@raldtel Ihﬂﬂacﬁoﬁ anﬁf&ﬁké‘dﬁ%& Jgfce @rafué ﬁgg‘ %(Plti

and a reduced price for fuelin ort evi ce f a conbi ned
transacti on. ?W(/@é‘ﬁé)aéfrr@%dﬁﬁﬁrbtl@ed tlhesmlwelnhame&inb@dm‘fan@ ithg a portable

devi isd t | f
device 1o depRLOVnBh A YAy BBl ERRlck s BRkhoub eTouBRn 5 VohLe ©
fuel i ng a5 poleasbinepateybasedapuint bel uee;duﬁe@aws tedrisAt i@, el@'cnf Ofarhfeger sales

transactions [0035 shows tically aretail esta Ilshrrent 106
10having a f GETRG LhaBl o o e e P& BI R tAbde devios cosldnbeial 104 by

interface 1l@dukat erfetiesndtd Haciddet @5@% (P QfRd{scal |y adding the cost for
a refueling transaction to anot her pur chase transactl on. I n one enbodinent,

when fueling station 102 operates to refill the fuel reservoir in a

portabl e devj 0@@5}08 Im,%@%f?lg]%‘g’égc%éﬁﬁﬁga%ﬁ%gﬂ%ﬁg@% 15| Q?‘bﬁ?ati ng that a

refill has been per for n response to nal 104 adds
an appr opt i ak@vipgynsatingsstion 108 thahés cefipled th maPS8akimmal Q0angt her payment

transacti on a ubse uentl esses the paynpent
transaction. ‘;1%3 %B%ﬁéﬁegﬁcflg% f h@ﬁ&?ﬁﬁé glﬁlgttﬁﬁtc%tp@él fies the
paynent armunreﬂle i ticinaagied ﬁooﬁndtlﬁ'& p@rfdhﬁéé BenddcABRagh baR- Optional ly,
fueling stat] OQ?%OZ co uel meter 116 that neasures the anmount of

fuel di spensedCeGME; M e’ésfﬁ%lﬂ%ﬁqaeoaekﬂ%@peramtta.rgﬁl:latb@ fugli gnal 114 may
encode i nf orrgggriven inn@lyf@ﬁhbifégdé muﬂﬁeﬁfﬂ%??% c%’h%é&f ?fgglal {hg precise

25character of . sig depend’ upon are to be
char ged lat d“ﬂ!‘—éﬁmgéh@ Ebff?fdhﬁéﬁjb@mbpeafomaduherﬁ:n‘ponh@m/@llguablbfl': fueI

delivered a I A t he nt .ano
charged for rptﬁg @@f‘ﬁ%mm dgtﬁbﬁyﬂ@t %t% R/@é‘ﬁe”ﬁ&éﬁ)@%ge@f e Eﬁﬁqhoz and PCS
term nal 1l04ramBeeti@xanph@hsi gaahetldansaction for the customer and

subsequently processes the payment transaction.

20 [0036] Signal 114 may include information that specifies the
payment amount to be charged for the refueling transaction. Optionally,
fueling station 102 comprises a fuel meter 116 that measures the amount
of fuel dispensed to refill a portable device. In this case, signal 114 may
encode information indicating the amount of fuel dispensed. The precise

25 character of signal 114 will depend upon whether refills are to be
charged at a flat rate or based upon a measure of the volume of fuel
delivered and also upon how determination of the payment amount to be
charged for the refill is distributed between fueling station 102 and POS
terminal 104. For example signal 114 may:

30 e simply indicate that a refill has been performed by fueling station
102;



30sinply indicate that a refill has been perforned by fueling station 102;

- 12 - encode a flat-rate paynent anount to be added by PCS termnal 104 to
a paynent transaction; indicate an anount of fuel transferred to a portable
device 108 (PCS term nal 104 can then conmpute a paynent anount that 5coul d
be based entirely or in part on the amount of fuel transferred); or encode
a paynent anount based entirely or in_part on the anmount of fuel
transferred to be added by POS terni Adl- 104 to a paynent transaction. 10

[0037] Si gnal 114 rr%y(ge gengr ated by control circuits (which may include a
pr ogr ammabl e’ cont Y1992 BREEAE PAYSH emuat thde rdded dpsP@bideonimi her

sui tabl e control hgd evareh i iugkidgstation 102 and may be received by a
data processor in POS te‘%%r/i nal 104. %6[0038] In the alternative, or

addi tional | y¢ i nti@gfcdean emamy offuelytrsngeakd 1a b5pdrtaie BESideer08 nal 104 to
fueling station ~Euel L QN may be configured to require a
suitable signal 1 Sa&ﬁ’i‘)lﬁggﬂ%%%bw‘d“lg@@Pﬁéea BAYYFR! glpopgt Bérabl e to
refill a Jportabl eccdddibeerazod @atird!0Q3hIparent ageahbanMy REQNpPri se any

suitable wred or, g\n rel ess interface capable of conveying signals 114
and/ or 115 bet weéh qs&gqrf: Ytation 102 and POS terninal 104. 25 [0040] I n

the network of Figicode b pBai@im@it Wked hatdly or in part on the amount
of fuel transferred to be added by POS terminal 104 1o a payment
transaction.
10
[0037] Signal 114 may be generated by control circuits (which
may include a programmable controlier executing software instructions
and/or other suitable control hardware) of fueling station 102 and may
be received by a data processor in POS terminal 104,
15
(0038] [n the alternative, or additionally, interface 112 may carry
signals 115 from POS terminal 104 to fueling station 102. Fueling
station 102 may be configured to require a suitable signal 115
authorizing it to operate before it is operable to refill a portable device
20 108.

[0039] Interface 112 may comprise any suitable wired or wireless
interface capable of conveying signals 114 and/or 115 between fueling
station 102 and POS terminal 104.

25
[0040] In the network of Figure 1, some or all of retail
establishments 106 may have an interface 112 connecting POS terminal
104 to fueling station 102,

30 [0041] Figure 3 shows a method 130 that may be practised in
conjunction with network 100 of Figure 1. In block 132 a payment
transaction for goods or services is initiated. Block 132 may comprise a



establishments 106 may have an interface 112 connecting POS termnal 104 to
fueling station 102. 30[ 0041] Figure 3 shows a nethod 130 that nay be
practised in conjunction with network 100 of Figure 1. In block 132 a
paynent transaction for goods or services is initiated. Block 132 may
conprise a - 13 - cashier beginning a new transaction at a cash register
or other POS termnal. In block 134 a portable device is refilled wth fuel
at a fueling station. In associated-block 136 a payment amount for
refueling the Q@.r)t %gl e device is generated, Block 136 may be perforned

5aut omat i cal ISF°BYT WG T N&A Newt BRPsacdioctireeashrig gistéual othgr QS i on to a

PCS terninal termgntihebcRri3@as bhyi: iy is f e, Dy @ cashier
manual |y enterin charge for Fef dg{%i ng ]g%/malegglseﬁ)\?ggifg?leqt 30?”'3 N€ashi er

pushi ng” a pr d§tt 8 BBAYRd droek BBS a payrheal ambwmibloockfuk3Betine payment

amount for refyehi liSe € ' i ; paynent transaction. 10 In bl ock

140 the conb?{?e%bg)é;g?r\gé% ?S?g@]és}g%tdi' 3%8%}13%@&{58@6’&{?{5@ for both the goods

and/ or sepvi ae®mpdcallf e hiaygott dre imerfaedengieyinge fdelpil%og{rgtj&frgpgi ments, the
is f

paynent tranwg' for the.goods and/or services is r an anount of noney
that is much gr egﬁg}lhﬁh%rne etHg?le{/rP@ﬁ Y Sralaly s &7 exsenplag by reecasbidrabl e

devi ce. The psammbly dnodriidhe chir S ; Vi t he paynent
amount for fueli.n y%r arlf%ctori%fﬁgor%?aﬁgt %E%ﬁ} %§§8§§g§§11%§/ a factor
of 200 or nnPB?‘hngél jOERABRGdoRtos PR BEBAcEmiminlmblook Figethet r ansferr ed

to the portabhemdavi hBfdreR el L | step 137B t he paynent

anount 2 orbrgpuel iiﬁl@u?tﬁg po?'%{iggﬂgelsd%vrﬁ@éeﬁgﬁgo%dﬁgme@géwsé&quast in
i thiha

part upobI t h& REskuF4bthenasunpingf Hay@hemrtm;sﬁﬁ:idreﬁ!;. pr}ih%ss%ﬂ&fb?%g%rt hg

vari ous oc i . . varied.. Bl ocks and can be

per forned si ﬁﬁﬁht@ﬁ%??%négoqi %?Qng&PﬁefF?%iiﬂ&t%?&%ﬁag&dmgge. Bl ock 134 may

be perf or medsdaé endiodimenng tor pajient bhacksiohIdr H36080da @8, I n 25 sone

enmbodi mnts,sgg %k %g‘fi i S erfor?Ed concurrently w f?l sonme or all of blocks

132, 136 and™- % > COOATTEBNSUGE P THNEYoIlRbY !@gwé@wmhanem |

est abl i shnenpayiéh amounti Br &u€QH hst r e, cof fee shop has

a fuel-c I-go(i%qr(ed 30 por%attl)l e %g%e ﬁgﬁgeﬁ?ﬁ&ug@;& %%%@efﬁgggg as a fuel.

The user ~br d&FISAN§FRICES pras e&ﬂeﬂegemaiy@mmm@mw@r reding bykfin priced

at $1.75.  factor of 40 or more and in many cases by a factor of 200 or more.

[0042] In optional step 137A an amount of fuel transferred to the
portable device is measured. In optional step 137B the payment amount
20 for refueling the portable device is computed based at least in part upon
the measured amount of fuel transferred. The timing of the various
blocks in method 130 can be varied. Blocks 132 and 136 can be
performed simultaneously or in any order prior to block 138. Block 134
may be performed before, during or after blocks 132, 136 and 138. In

25 some embodiments, block 134 is performed concurrently with some or
all of blocks 132, 136 and 138.

[0043] Consider the following example. Retail establishment 106A
is a coffee sl'_zop. A customer at the coffee shop has a fuel-cell-powered
30 portable telephone that uses hydrogen gas as a fuel. The user orders a
large cup of coffee priced at $1.50 and a muffin priced at $1.75.
Noticing that retail establishment 106A has a fueling station 102, the



Noticing that retail establishnent 106A has a fueling station 102, the -
14 - user requests a fuel refill. The cashier of retail establishnment 106A
rings in the user's coffee and nuffin purchases, connects the user's

fuel -cel | -powered portable tel ephone 108 to fueling station 102 and presses
button 109 on PCS termnal 104. While the transaction is being 5conpleted,
the user's tel ephone 108 is charged. .In response to the press of button
109, PCS term nal 104 adds 2e to theltarrent transaction. Wen the cashier

i ndicates th 104 computes and

t ansaction i s, conplete, PCS term nal
adds appl i cag%eer l{ég%éétgtdola%eﬁwée@%: gli“ RSB G Eda PRabliskimepay86Aor the entire
transaction wingh iatidebiér’ saptee %ﬁd[r@l@i‘@ﬁa]]ﬁﬂ'cﬁé’éég, hté%ﬁ%qs h%%%%esr st ops at

retail establi hrrﬁnt 106B, which is a newsstand, ur chase a magazi ne and
a chocol ate “COPHP W aR @t abip feleplonse i taafitt lalgl WavicudOdraedds free use of
fueling statpersdORuk®L RDO ine ] ; the user's portable
t el ephone vvag 15fi || ed at ;Btﬁgplgatlg?tﬁ%ﬁigﬁ'rrewn@w%gé%ﬂgﬂ%fic@gﬂlla%FU"rg for
several rbr e“®iBRIesCay tder Setlephpng 108 e clumeed ( br réspencashiier pRks t he

newsstand) CONPSSE e .S ROr | e, tel ephone 108 to fueling station
102 and tops up |(%I§ 1Pgé surE:)eﬁ ;}HQTL(?ZQE‘&%SS% f@ﬂﬁc‘erﬁ@l&ﬁr@w@pnof only a
smal | armunt%fenfuhelqashmemﬂcate&hEatuﬂ@rt1'afﬂ1§§ctIdifﬁichQJﬁ19J%Ee,qiognov“' ng that the

portabl e 20t.el 108 is filled with fuel. [0045]Two nore hours |ater,
SR

the user sto| 4o YmpLtes NS PP lgIBE taxgsi torhe $3ad7 awt onobi | e

filling statohomgesTHENAISSST Hdyls! Br Mhd ch@e i ih it -qeffen, fhe user pays
for the1 asol i ne, the cashIiB e}Jr connects the 8@8‘33‘8@5 dﬁ?ﬂt%{je t el ephone
108 to fieling station 102 and presses button 109 on PCS term nal 104. In

response to [Dha4Press Aqf HOut 104} }Q@H%ﬁﬁ%ﬁgﬁmgﬁmégﬁ et grrltmée@ht hat the

current transa,ctllon is over a thres ar ge f or
refuel i ng t HehigBris 4bhewssedrehHonmrirdBe a maghengasdld cgodldehasehad been for

| ess than t 30 POS term nal 104 woul d have added a
smal | armun?ﬁ(ﬂé&g&sng&oﬁwgﬁé%aﬁ?wd‘fm{oﬁ%erﬁPfgff?s%et? elinacssatien ni nal 104
may incl ude l&2poomessotersagese Eihnos th@?ﬁs%risfl%ﬁé!ﬂéit&@ghm Ghgcause it to
per f or mlghe?ei %ICtt' ons, - l:L‘:'ﬁ - 1L00466 It is not necessary that all of
fuel i ng 'St at] Isdsatygbat] gstabliShment 106A and could run for several more hours

without refueling, the user (or the cashier of the newsstand) connects

the user’s portable telephone 108 to fueling station 102 and tops up its

fuel supply. This results in the transfer of only a small amount of fuel,

however, the user has the comfort of knowing that the portable

20 telephone 108 is filled with fuel,

[0045] Two more hours later, the user stops at retail establishment
106C, which is an automobile filling station. The user fills his car with
gasoline. When the user pays for the gasoline, the cashier connects the

25 user’s portable telephone 108 to fueling station 102 and presses button
109 on POS terminal 104. In response to the press of button 109, POS
terminal 104 determines that the current transaction is over a threshold
amount and so does not charge for refueling the portable telephone 108.
If the gasoline purchase had been for less than the threshold amount,

30 POS terminal 104 would have added a small amount {e.g. IC to the
amount of the transaction). POS terminal 104 may include a process or
executing software instructions which cause it to perform these actions.



commonly owned or managed. The business that operates a retai

establi shnent 106 may own, | ease or rent a fueling station 102. In the
Salternative, fueling stations 102 may be placed by an i ndependent busi ness
that places and services fueling stations 102 in nmuch the same way t hat
sone busi nesses operate networks of vendi ng machi nes. As network 100
becones popul ar, retail establlshnengg are notivated to have recharging
stations 102 because custoners wl | ek out retail 10establishnents at
which they can refill their portable devices with fuel. [0047] Fueling
stations 102 are not necessarily located only at retail establishnents.

Ot her establ i[864@t s nimys popmaa:esztrthangn%tme@ﬁ&st%%ﬂ QM tjae conveni ence
of their custoners .even |chus oners_do not for goo?ﬂs and services

each tine t h&YTHRORIIAV ] Qepignaged aT he tﬁ’é‘%@b&aﬁldtmmmaml lexanpl e,
ibraries,  gymeblishbs: 1@@&&6/9&\91@ [ER¥e BE QYIS Usld (191138 3bhops 102 as a

service tg patrans. 48] 1'n any of 't ]}ebed her ein,
it is 20partf ‘éﬂﬂe%ﬁil\’? Béﬁ@t‘él%iitmn& 10% m?eyi be qa*&tcablbyshmmﬂe@eﬂ@&ﬁ)tl nclude a wide

range of dif ch th ause who is going

about his orbﬁgelf%%lsotgl}r‘?g?&é PE&%%%.L%%“‘& ﬁ"tl?tl@}sy?@o%%c %SW?h sever al

of retail estalylthgahsmne @u&mmidamopragat’eh&:twgukfﬁ@f Oéndlﬁgllﬁadﬂﬁi/es 3

particularly i f fueI stat ons are distri but

geogr aphi cal I %/)t%vgb\elﬁe(rﬁg% e %9 defadjaFSté eRlaArg aulivieiediiond a f uel i ng

station 102 iner Baoéﬂargmg@tatﬁim@ lme&dﬁ'u%@'cﬂstb%ré‘r\ﬁﬂ Ef( o'u?x%hﬁo I
ensely

partlculﬂi Qetﬂeflmal Cgﬁlln stations are alrly

di stribu & RS AnggUS éFE’ I [}KHéfantIF?éﬂhﬁwf W)ﬁﬂb latevicesdvitio fisglend ener gy
seeking fueling stations 102 but, with a high probability, will cone upon
fueling statjons 102 frequently 30enough during the course of a typical
day's acti vi {401t hat Fusbngstations | 102nenvenotirecassarit §l{o&’afted onlying out of fuel

for the port 049 re a network 150
accordi ng tol%g%l]gt thﬁgéﬁ?ngnqerlﬁ%t%mg% %P?aé' Wﬁ%ﬁﬁmié@t&%om t he
refilling of l@gbfarabeecdeviiease of tieif uaktomrb%v@ﬂtlh@udtéﬁ@rsa@@”n@ ppid for
t hrough 1t he Mse ofd an outside billing system 152. The internal ge5| gn of
bi | ling T godds and services each time they partake of servxces at the

establishment. For example, libraries, gyms, clubs, bars etc. may

provide fueling stations 102 as a service to their patrons.

[0048] In any of the embodiments described herein, it is

20 particularly beneficial if retail establishments 106 include a wide range
of different types of establishment such that a user who is going about
his or her normal daily routine will likely do business with several of
retail establishments 106 during the course of their day. It is particularly
beneficial if fueling stations 102 are distributed geographically over a

25 wide area so that a user can readily find a fueling station 102 wherever
fie or she goes within the area. It is also particularly beneficial if fueling
stations 102 are fairly densely distributed within the area so that the
user will not need to spend energy seeking fueling stations 102 but, with
a high probability, will come upon fueling stations 102 frequently

30 enough during the course of a typical day’s activities that the user will
never be at risk of running out of fuel for the portable device 108.



5systens 152 is known to those skilled in the art of designing billing
systens. Billing systens suitable for tel ephone networks, internet service
provi ders, cable television providers, newspaper publishers, banks, utility
conpanies, and the like are in common use and are well understood by those
skilled in the art of their design. Such billing 10systens typically
generate bills periodically (e.g. nonthly) for |arge nunbers of consuners.

[ 0050] There are at |east three broadlﬁays in which a fueling station 102,

devi ce 108 am‘#j |1 ngF.s?J/stgm 152 can cooperate 15automatically to
aut hori ze a Ing stiaBPEnT shop Ve orkdiOtascardiag tto cuibdierdevi ce 108.

These are: Fegbbonssadi @R A02nGaD Qe9Rtkats® Mdbs bid }ei{-'pg gystem 152 for
I le d gi1n P i on,

approval to fill portable device 108 after ‘accessin
i denti fyi ng Phdalleicyéccsogithdupletor et aatherized hrd fonfpaidradt drongl dee
I

20retrieved {40 i ; The vi-ce.108 to be refuel ed negotiates
wth billing Syor AnoyEsd %@“é%%ra@& I%p?ﬁ%ﬁ}it%%ﬁtl Yern SURHeE ng
informa]tiilzn $rrseams ﬂé?fialédniomgl Sxmbholskillga)irgl tﬂ?drt&dﬁaﬂbs i Higakes a][] o
approval key e eling station 102. 95The device 108 to be refueled is
' pre- appr ove%';SPeanhg Iégﬁﬂﬁﬁp/gtg{TgSSUétag}ee_qgﬁgl,egbgme REYVQIESE UBEIMEY st ation 102.
Any of t hesesarehanositersataie dBPisREMoRtdrf M%ﬁﬁp\éfﬂipﬁgli?ﬁéﬁ-ss it

n et ai

unnecessary for the user to follow _ or even to w any 5 about, the
process of atAldr HeHRgCampaalesngnd tlag |ike atom eommameseeand ast wed a 30user’ s

portabl e de\/iirﬁi%r&%dé)yzh%e kIR BV ts! Seul ddsigh SYRUERRg MY be a

system o% whi ch users .
1 systems typically generate bills periodically (e.g. monthly) for large

numbers of consumers.

[00507] There are at least three broad ways in which a fueling
station 102, device 108 and billing system 152 can cooperate
[5  automatically to authorize a fueling station to provide fuel to a
particular device 108. These are:
€ Fueling station 102 can negotiate with bifling system 152 for
approval to fill portable device 108 after accessing information,
identifying the device 108 to be refueled. The information may be
20 retrieved from the device 108.
€ The device 108 to be refueled negotiates with billing system 152
for approval (optionally after accessing information from the
fueling station 102), and then communicates an approval key to
the fueling station 102,
25 = The device 108 to be refueled is ‘pre-approved’ and
communicates a pre-approval key to fueling station 102.
Any of these mechanisms can be implemented in a way which makes it
unnecessary for the user to follow, or even to know any details about,
the process of authorizing a fueling station 102 to transfer fuel to a
30 user’s portable device 108,



of portabl e devices al ready have accounts for sone other purpose. In sone
enbodi nents the other purpose may have no direct relationship to the
portabl e device or its use. In sone other enbodi ments the outside 5billing
systembills for goods or services related to the operation of the portable
devi ce, For exanple: the portable device may conprise a portable tel ephone
and the outside billing systemnmay be_a billing systemof a tel ephone
conpany; the portable device may conﬁ i'se a nusic player and the billing

system may b bi I ling. system of a 10pusic provider; or the |ike.

out si de bil | ;ﬁr}\%?@yst er@‘itg@n%}i)”b%sﬁé%%’@c M BHYWe B Spsierroen wdrieh osers a _

loyal ty progoémpriablecd@dids Ara@yamve f@ahist fop B8, eﬂiﬁﬁ psE: Pr?yed Service
plura |¥y of

pl an; or the like'tg%.g%z Net wor k 150 conprises a pl ueling
stations 1023CPRIGNUHEMETE PR BeapREDSEORaY baehowliredt sylatiemsh5® coul d

have 20dozenghe W@@ A g I, tations,102. .Each portable

devi ce 108 to_he ref uelélv_gg %yl@%gggﬁ}gﬁmépﬁ%ﬁ%@ﬁwnﬁeg\%&%‘ %0 has an

i dentifiet 1BUling gsieinbids fobgoodsprisspdcésnfetnnatid ohe shoreidnwirtihe n or

ot herw se as Liat, A | & devi t hat can be communicated to

billing net V\g?ﬁh@g;%tv é&%&oﬁe&%ﬁr@? ep?fézﬁﬁﬁlﬂegwﬁé@%@wwbﬁﬁt%ori zed to

25use t he fupfblitaigi,eSelaphmnﬁsaﬂ@&@but@ﬁl%ﬂ]ﬁn%@%st%%@? HeOq bgRsi fy an account
0 ifier 152 may

to which ref |.ng.costs.can be charged. | 3] I den '
optionally i %:“%fﬁ%fianémp?&ﬁ%ﬁ qg@,@ortable Vighh FYoFompihge port abl e
device, its fuel pleged sRMBRUSHIh SYQBLS i1 :gs for
transfer rd' ng fu.elpit%f%!1 he portablge )(/:Ie\(i c@?ygﬁwgggodlr@%pgﬂ%%%%
1 music provider; of the like. Outside billing system 152 may be
associated with one or more of:

e a loyalty program;

J a credif program;
e a debit program;

15 = a pre-payed service plan;
€ or the like.

[0052] Network 150 comprises a plurality of fueling stations 102.
Only one fueling station 102 is shown. A systemn 150 could have

20 dozens, hundreds or thousands of fueling stations 102. Each portable
device 108 to be refuelled by fueling stations 102 of network 150 has an
identifier 154. Identifier 154 comprises information stored within or
otherwise associated with a portable device that can be communicated (o
billing network 152 to verify that the portable device is authorized to

25 use the fueling stations 102 of network 150 and/or to identify an
account to which refueling costs can be charged.

[0053] Identifier 154 may optionally include information about one
or more of: the portable device, its fuel requirements, its Energy source,

30 procedures for transferring fuel to the portable device, a resource
identifier for a source of external information relating to the portable
device.



identifier for a source of external information relating to the portable
device, - 18 - [0054]1n one enbodi nent, fueling stations 102 include
readers 158 that read information fromthe identifiers 154 of portable
devices that are presented to the fueling station 102 for filling. The
fueling 5station can communicate with billing system 152 by way of a
communi cation path 160. Fueling statlgn 102 makes a request to billing
system 152 to fill a portable devi celd08. The request includes information
fromor based on information fromthe identifier 154 of the portable device
108. Billing system 152 checks the request to determ ne 10whet her the

portabl e devi@$4]s autiheHezadbhd®inhe;f d r there is
{ ] e @t f flleligg sﬁ&cﬁhﬁ lt(%eﬁﬁ?&ci‘e}t’)%} %e

an account 02 gl [ ng system 152 associ at &d vice 108
and/ or whet h&eS dwf 18 %@Wmé@pr T em T@ﬁsd@ﬁlftwsﬂéét(ﬂirmmh dasicesme of day,

day of week, jHat AR HdICRIAB hE G L u']% eraitép DP g fgﬂégl gﬁ%’}eg@%t h' f so,

b||||ngsstem152 sends a nessage i'ng orizing the
fueling atﬁt@hozwantcommﬁmcmetWah;jnntr@bd}etmhewadaym&yvmftb fuel. If not,

billing syst rize era the fueling station and

t he transf er&ﬂ]flm %ﬁ@o@ﬁbﬁ@f Hﬁie Wé L@)W?(Fﬁ@ SEPEHEPLHEE ce does

not proceed.sy3Crh AOBSHAS!] wi d;bdsrtﬂystd%mcboﬁ)sieﬁwm@%@sﬁ%}{@esa payment anpunt
108 may be a flat rate anount or may be

for refuelin ort bIe
based on an E?R)% rplrjrépr & Pérlﬁfé’ﬂ”kaéloﬂﬁém"ﬁdh?a@ﬂf@lf@l@vli‘boﬂd& 1f the
payment is t{ﬁﬁ%l@@@ﬂl@@%(ﬂ%’ﬂﬁﬂ%&ﬁt%'lﬁf é‘ﬁh%&@&ﬁ@%@& deB[%Fxﬁqﬂgése devi ce

then fueling station 102 comruni es information in
amount df f ushetien it pewtabletds ving isi gheyeadetn s H) llefl @%6](Carmeuki cat i on of

,ntor et on FGML| SRAL L bSrackStd g e A8, 8 LR AR TR s o for e
al ternat i ve pariadde devicdell8 dndor 3chetlet arpyadveuys aghiri SOHmR @sX@mf” es are:

factors such as time of day, day of week, time since last refill or the

like have been met). If 50, billing system 152 sends a message to

15 fueling station 102 authorizing the fueling station 102 to refill the

portable device 108 with fuel. If not, billing system 152 does not

authorize operation of the fueling station and the transfer of fuel from

the fueling station to the portable device does not proceed.

20 [0055] As with system 100 described above, a payment amount for
refueling a portable device 108 may be a flat rate amount or may be
based on an amount of fuel transferred to the portable device 108. If the
payment is based upon an amount of fuel transferred to the portable
device then fueling station 102 communicates information indicative of

25 the amount of fuel transferred (o billing system 152,

[0056] Communication of information from identifier 154 to

fueling station 152 may be performed using any suitable wired or

wireless communication technology. Many alternative kinds of identifier
30 154 may be used. Some examples are:

e optical bar codes;

e optically-readable text, numbers or other indicia;



optical bar
- smart chi

comruni cati on;

; ically-readabl e text, nunbers or other ndicia;
Sg?esaat gptstoredyi n a menory accessible to a processor of the
portabl e device; nechanical keys; 5electronic identifiers comunicati EI%
ei ther using a hardw red connection or via sonme sort of wireless (IR ] 1250
RFI D Tags; and, the like. 10 [0057] Comruni cati on pat

may conprise a wide area network, th§ internet, a telephone |ine,
n

wirel ess connection or sone conbi natil

enbodi nent s

devi ce 108 which

enbodi nent s

or the like.
i nformati on
aut omati cal |

o

it'sel f, have communi cations capability. Such

a

19

of these, for exanple. [0058] & her
t.ake %ﬁgz ntage of conmuni cation 15capabilities of portable
Y,

are pdaatsical] imeﬁa%rrmly_ta%@{a@it%% Caepl%(lﬁss'io?ycﬂ‘ tg? rggf‘?@pm i ance,

t el ephone, portable.conputer with wireless connectivity,

In stchC®nbodi ments, portable device 108 may gat her

kegar gefghracAaf !ing station 102 to which it is connected and

y negotiate a refueling transaction with billing system 152.
Portabl e devifce 1U8CIHRIIC doentafierssmimmanieatingteithet uog ahhghyvieause the

i - ! ith billing syst 152 according to a set
br ot ocol . 251 0053 Barrutf & i bl g s IR, R Ragtesiener to
billing systé&m 15RF[[Sdiagscend equest 157 may be based upon both information

10

15

20

25

30

¢ the like.

[0057] Communication path 160 may comprise a wide area
network, the internet, a telephone line, a wireless CONNection or some
combination of these, for example.

[0058] Other embodiments take advantage of communication
capabilities of portable device 108 which may, itself, have
communications capability. Such embodiments are practical where
portable device 108 is a portable telephone, portable computer with
wireless connectivity, e-mail appliance, or the like. In such
embodiments, portable device 108 may gather information regarding a
fueling station 102 to which it is connected and automatically negotiate
a refueling transaction with billing system 152. Portable device 108
may contain software instructions which cause the portable device 108
to negotiate with billing system 152 according to a set protocol.

[0059] Portable device 108 sends a service request 157 to billing
system 152, Service request 157 may be based upon both information
about the portable device 108, which may be obtained from internal
identifier 154, and information 155 regarding the fueling station 102.
[nformation 155 may comprise information from an identifier stored in
or associated with fueling station 102 or geographical coordinates of
fueling station 102 as determined by a global positioning system 162
associated with portable device 108, for example. Information 155



about the portable device 108, which may be obtained fromi nternal
identifier 154, and information 155 regarding the fueling station 102.

I nformati on 155 may conprise information froman identifier stored in 30
or associated with fueling station 102 or geographi cal coordinates of
fueling station 102 as determ ned by a gl obal positioning system 162
associ ated with portable device 108, .for exanple. Information 155 - 20 -
could be a very sinple piece of i nf ofHat i on (connected / not connected) or

coul d conpri , iled.. f information conprising one or nore

of: infor rnatt§|8Lc])I?1j %%ﬁtegftﬁghé%a@ég’%??ﬂfgmﬁﬁo%t(‘a(frm’y‘ﬁ[ 20Ot i on

about the co8t chuld emhpeké agnbhed@aant@bbie ey Gea ks F%mp%mfo%{é @[g station
[

102; conbi nﬁ,}drgqﬁp, of these; and, the like. 10[ 0060 I'ng System 152
returns a digital key 159 to the portable device 108. Portable device 108

provi des theedi giindbrrk@yorl BB hE RE9E FRELD E rom the digital key
159 to t fueling,.station 102. In respo%sglg?%ﬁ{rléggiogt of digital key 159,

fueling station i SOmRIGpEbaL B costrlet irkfucpogtablperdw devid®@fsmigt h fuel .

15 [0061] Port abl qhg%glqlﬁ%§g%ogamzcommni cate with fueling station 102 in
any suitable manner. So possibl'e exanples are: a short range infrared

comuni cat i of | i fembigagors of thesgeand,r el ess |ink such as a wireless |ink
operating ongthe tﬁ’é Eﬁ%oot h protocol; an optical or electrical connection
made when portable device 108 is engaged with fueling station 102; or the
| i ke. 25[0062] Servi ce request 157 may be carried in any suitable manner

10 [0060] Billing system 152 returns a digital key 159 to the portable
device 108. Portable device 108 provides the digital key 159 or
information derived from the digital key 159 to the fueling station 102,
In response to receipt of digital key 159, fueling station is made
operable to refill portable device 108 with fue].

15
[0061] Portable device 108 may communicate with fueling station
102 in any suitable manner. Some possible examples are:
€ a short range infrared communication link;
& a short range wireless link such as a wireless link operating on
20 the Bluetooth protocol;
¢ an optical or electrical connection made when portable device 108
is engaged with fueling station 102; or
€ the like.
25 [0062] Service request 157 may be carried in any suitable manner

and have any suitable format, In some embodiments, service request
157 comprises a telephone call made 10 2 telephone number associated
with billing system 152. The telephone number is set up so that calls to
the number automatically result in a small charge in an appropriate flat
30 rate refueling amount being added to the account of the calling party.
This may use existing mechanisms for charging for telephone calls. In
other service request comprises transmitting digital data to billing



and have any suitable format. In some enmbodi ments, service request 157
conprises a tel ephone call nmade to a tel ephone nunber associated with
billing system 152. The tel ephone nunber is set up so that calls to the
nunber automatically result in a small charge in an appropriate flat 30
rate refueling anount being added to the account of the calling party. This
may use exi sting nmechanisns for char%’ng for tel ephone calls. In other
service request conprises transmtti dlgltal data to billing -21 -

hen .add t user's next bill an
;ﬁ;h§f13326053hc gS%Z%HﬁHL%E§ %?Tﬁ% ﬂﬁeﬁgégﬂ%hm%FﬁEFSB@ﬂﬁéﬁﬁﬁldeV|ce
108. 5[ 0063] Fheuneyo t6%epovisted xe & hdtivogk SESteTMetR? ok |d g»?\ﬁlﬁgarml e, be
encrypt ed u3|@ a suitable public key encryption system [0064 e system
may be set up go permt a user to pay for use of the system t oget her

W th other services. For exanple, paynent could be 10 based on any of: a
a certain calendar period; a rate

f the systemdurin
Ble?terglahgéforgmlg orﬂ?enkéérlwwot/ %rhmbéhng)fsyitﬁrmﬁbmng/er{oha; Irefl lled a
rtabl e dev i i e ed in ole or in
Bgrt by an arbrgﬁﬁ? }%f%% ngr?%dgbe@gljé;géhggb gig Eeypél?‘iléB @7 &I e (s) during
a billing period gPor the |ike. [0065] An advant age of enbodi nents which

i ble.d 108 is that, in
sueh s0enboal ety T TIRERARM rhkile oy BP0 SRS G UhTa Ry BESSEGH 102 i ¢ h
a conmmuni cat H‘mmwmtt@gnthhawmmhér @@lfvn@ets %“é‘ak'ahﬁﬁé n‘i'érﬁ g\ﬁé’ poet ween

fuelin at 102 an a renote system Al that 1s requir I S sonme way
for fuglm E?S& i }15”130? to comrmuni cate with portable device 108. 25

a flat rate for use of the system during a certain calendar period,;
& a rate determined in whole or in part by the number of times a
user has refilled a portable device during a billing period;
¢ a rate determined in whole or in part by an amount of fyel

15 received by a user’s portable device(s) during a billing period
¢ or the like.
[0065] An advantage of embodiments which exploi

communications capabilities of portable devices 108 is that, in such

20 embodiments, it is not mandatory to provide fueling station 102 with a
communications system that would permit communication directly
between fueling stations 102 and a remote system. All that is required is
some way for fueling station 102 to communicate with portable device
108.

25
[0066] Figure 5 is a flow chart Hiustrating a method 190 that may
be performed in conjunction with system 150 of Figure 4. In block 192
a user connects a portable device 108 to a fueling station 102. In block
194 the portable device receives information that at least can be used to

30 identify the fueling station 102. In block 196 the portable device
generates and forwards to a billing system a service request. In block
198 the billing system 152 verifies from information in the service



[0066] Figure 5 is a flow chart illustrating a nethod 190 that may be
performed in conjunction with system 150 of Figure 4. In block 192 a user
connects a portable device 108 to a fueling station 102. In bl ock 194
the portabl e device receives information that at |east can be used to
30identify the fueling station 102. In block 196 the portabl e device
generates and forwards to a biIIingnégsten1a service request. In block 198
the billing system 152 verifies fromfnformation in the service - 22 -
request that .. _ yice i.s entit]led to be refueled (e.g. that the
user of the b%?ﬁﬁgﬁ%§3@%§8gngéﬁﬁa§i&fHEF#@ﬁPfﬁbﬁ%U%kddﬁ@bnhaﬁﬁ@ syst em
152). In bl oukerz@iomtm;tdrtmeﬁystcermmzﬁzasg@@@fr@h%c@ﬁ%Eﬂr%fﬁ?%ﬁe ?retcg%e

devi ce 108 a.digital, ke d.in block 201 creates a transa

Bl ock 201 m}g?ﬂéﬂ“ﬂﬂQC%ﬁggﬂ?*Hwé’éWt15&0&8%1‘@&&ra@ﬁtfoawwistwf or the fueling
transaction pogaserdeviciolvhe ' ; | | ¢ . portable
devi ce 12%3 ig as O%ij atled. oeﬂggﬁgkgﬁﬁiﬁgffﬁﬁ@%%ﬁfﬁ 89%&3@& has a
f1at-rate or "CCOR¢ | Riackd20bmay, nchidsl ektimp4, deparfoabl paydesiicend®® pr ovi des

the digital Vi el i t.at | I 206 10fueling station 102
verifies t hehgri_[hite?gFHE%y%gF%tWo%@ %@éwn&enﬁh?n(%’%i&@ﬁ%ﬂcwt &HET ates to
refill portaphechdde petdds deivide Fagels. askO6EHMetrhedn QUckaniskprivan] ed. |t
can be seen i basi h of. t hod, 190 is: 15A user determ nes that
a fueling trgﬁgég Floﬁas# gf%ggggg%rl e‘,lrg%ﬂg?%l El%éhtméil@%l? gﬁf*» BPIRPIgg system or
"approval audddcs 198 previddenhé Higehl aedl 18 fﬁ@ﬁr\g §@tibﬁ%{f2§t1nitﬁo&9§96 and, Upon
approval,~ th S.uel i n s; ion transfers fuel tTo the portable device. 20
Met hod 180 nﬁ&ffx IHgEAt oREIee &b¢ digdial kewr IreRbosk 208 fueling station

102 operates to refill portable device 108 with fuel.

(0067} Method 190 can be varied. It can be seen that a basic
scheme of method 190 is:

15 = A user determines that a fueling transaction is desirable:
¢ A relevant external billing system or 'approval authority' is
identified and a service request is made; and,
& Upon approval, the fueling station transfers fuel to the portable
device.

20 Method 190 may have additional features, For example:
¢ There may be some required reporting back to the billing system.
e There may be a negotiation between the portable device and the
fueling station to determine whether a refueling transaction is
possibie or desirable. A refueling transaction could not be
25 performed in situations such as: the portable device is already full
of fuel, the fueling station has no fuel or is not operating
properly, the fueling station is incompatible with the portable
device for some reason etc.
From the user’s point of view, the user simply connects
30 portable device 108 to fueling stations 102 that the user encounters and
pays a small additional amount to cover refueling charges as part of a
regular bill for some other goods and services.



There may be sone required reporting back to the billing system There may
be a negoti ation between the portable device and the fueling station to
determ ne whether a refueling transaction is possible or desirable. A
refueling transaction could not be 25perfornmed in situations such as: the
portable device is already full of fuel, the fueling station has no fuel or
is not operating properly, the fueliag station is inconpatible with the
portabl e device for sonme reason etc. “Fromthe user's point of view, the

user sinply cts ahl e, device 1 o fueling stations 102 that the
user encount érs nd p?y)fg&gosﬁ%@%meﬁ?%ﬁ?é%mr Q%/%%Wﬂal?léf uel i ng
charges as pédevicofl08 magubaknbivinl tofidhi e@h ey gpads aan4 iges. - 23
- [0068] Pria,h‘ito i nvoki.n t hod 190 tr%gﬁg’ser and/ or portaB‘?@méden?)fce 108

must be knowH't & BYFAHN Yem 152. In sone embodiments this is
acconpl i shedeby: Fermrindg aug ‘ Lol g S).S 152. In many
g au U%@@?EOWWHHIIR@ rs}?ét,%nb}wa?ﬁr.ell%ax{ng@f

5enbodi nents, the custoner account IS an acco to a
pre-exi std ng busi $BRQAIMANS.i ANt sesennt fseausenouan tha rskatosi e pr ovi der

that relates to SR j : ermtting access, to fueling
stations for portabl eﬁﬁgi\g ggsslﬁé%gﬁek}et@%ﬁ)el?%gngﬁgPé%?n%%éﬁﬂ’ﬁ‘fe nay
](c:orrpyi se ﬁn accounpvidsy thel teldtas tt)q: ﬁmphﬁﬂdc%@s}ﬁ{r\gﬂggﬁ p@fmgﬁﬁg Iaicg@sis biAfter
orm ng the cust nt il stem provi di ng portable
dovi ce i dent i 1capigR T PHUONS AT BRHER d?{“&ﬁst- rEXgBpleeng08 to billing
system 152. The puistomtreadi@vine ehdyd@ithpfise ah la@BodiiBF CRULQP (ABYL GRPT i se a
seri al gl er or other 12%“ ue information that can be retri‘eved froma

por t abl e devi ce T68"'an&F i) Formation generated at or for billing system
account 1 n soms agen e pet CanPARRAOE® PRI VML P32 aosoct ated wi th
a custoner accoumfO{EIRg PPHablgedevageidentification information for a portable

device 108 1o billing system 152. The portable device

identification information may comprise a serial number or other

15 unique information that can be retrieved from a portable device
108 and/or information generated at or for billing system 152,
¢ Linking the portable device identification information to the
customer account. In some cases the portable device is

automatically associated with a customer account (e. g. in the case

20 of a cellular telephone or e-mail appliance).
¢ Placing a copy of the portable device identification information in
identifier 154 of the portable device 108 (unless it is already
there).

In some embodiments an authorization sequence is stored in the portable

25 device 108. In such embodiments, the authorization sequence may be
performed by the portable device or copied to a fueling station and
performed by the fueling station to enable services to be provided by a
fueting station to the portable device 108 of interest,

30 [0069] Systemn 150 may be used in cases where a portable device
108 is associated with a pre-authorized refueling plan that does not
require separate payments for each refueling transaction. For example,



200f a cellular tel ephone or e-mail appliance). Placing a copy of the
portabl e device identification information in identifier 154 of the
portabl e device 108 (unless it is already there). In sonme enbodi nents an
aut hori zation sequence is stored in the portable 25 device 108. In such
enbodi nents, the authorization sequence may be performed by the portable
device or copied to a fueling statiqqg?nd performed by the fueling station
to enabl e services to be provided by @ fueling station to the portable

device 108 of, 9 m. 150 ma d in cases where a
portabl e devi ce lre(?z sm%tgigodggg% mﬁiaﬁ B ?én Bo'r‘%t%g%lr fe5elG ng pl an that
does not requidteoskedabairempayheenitalddion meﬁs n@tueki 15y ésra?fﬁ‘ﬁi%ﬁ%rﬁq For

may pay a nonthly rate for

exanpl e, 4 por. able device 10
access to netzhv\%jrmgﬁ?%’]&ﬁérﬁ %g P SIS SUs @éé’sﬂﬂ&l%ﬂeﬂweas an
i nci dent to hsuingn men{meﬂuae PROKSIA OlrcSREM, GEHRHEN WAfh 8 £k Ul ar

t el ephone pI an, an mt&}énet ser Vi ce provi si on ﬁr eenent, a cont r)éct with a
utility 5°cormyRRATrO% K likaeeln Suehsiiabodmsat, ishing, ndiniork ig2redasor k 152

does not needdi r C abl e, devi ce 108
is refilled at aegﬁg‘?ﬁ\&i@ﬁ%ﬁwlﬁg@l ?%31 tgﬁg%vd;rﬁ%gi@ (fﬁéﬁl(ief hat the
portabl e devilg&elidgl pba dueling staddntld2adkiBag sstsioen 1EB0v@IR), thaf (10, can

10 [0070] 1 n TaCRIEBHEC IORIS AW Tl et O TR b iispeCarvi ce. 105
has its own iadéntridei Mehihgéhtmtd) 102 o6 mefili elfe f)bﬂﬁbl&ihﬁé\/lé&d?ﬂg'wﬂt ﬁ 54 s

aut omat i (fal |y exchanged with a billing system 152. In sone e I ments a
fuel -cel I "powered portable device nay be 15associated with a partl cul ar

billing accoypy7 way] nofh e - { or a user may
provide identi fl((b:)]y](dﬁgnnl mf:or r%aﬁfé eolr?%ado'd‘l1%{9“@6&r F%ﬂgeﬁ e?%gagggr ot her

i denti ficati GRYERHH RIS @&@b}deggéébiléﬂ@adwn drzatfarefrongtist at i on 102 (see

Figure 7); 2QeeptReyi] ce associ wth a

fueling station 105 or? téhz‘)‘ctﬁiﬁi%\é/m}éjl }s(ﬁ]caﬁ’g @ﬁﬁeﬁiﬂg’g %YS f%fm%? qlé‘ystem can

aut hori ze t héom@eimpedistents arfuclec&jbpowta&:dtpomﬁf eldevicepont afel e deV| ce 108 to

which it t f t i ded by. t.h di cat

which 115 Gamuestedild o LassUNLPBIRL, QR RiR Y, 5dy B il User ' ndicates
interaction. For example, a user may provide identification information

by:
& swiping a credit card or other identification through a reader
assoclated with a fueling station 102 (see Figure 7);
20 e entering a password at a user interface associated with a fueling

station 102 or the like.
In such embodiments, a billing system can authorize the fuehing station
to operate to refill a portable device 108 to which it is connected if the
information provided by the user indicates that the user is authorized o
25 use the system.

[0071] In cases where a portable device 108 has been pre-
authorized to receive fuel from network 150 on a flat-rate basis, the
portable device 108 may carry internally a key 159. In such

30 embodiments it is only necessary for portable device 108 to
communicate with billing system 152 during the initial acquisition of
key 159. Subsequently, during each refueling transaction it is only



25use the system [0071]In cases where a portable device 108 has been pre-
authorized to receive fuel fromnetwork 150 on a flat-rate basis, the
portabl e device 108 may carry internally a key 159. In such 30enbodi nents
it is only necessary for portable device 108 to communicate with billing
system 152 during the initial acquisition of key 159. Subsequently, during
each refueling transaction it is on[%p_; 25 - necessary for the portable
device 108 to provide the key 159 to “the fueling station 102 to which it is

j ' ify that th ey is still
vald Fuel s eartsnl I AENRAGERE I KbIdeEdR iy T8itdet for this
purpose. |f KeglingsiationatGdm wmmmiﬂgdnfaﬁé@f@ﬂﬁﬁ]c@ﬁg?é@fg %ttﬁgoﬂggp:tz;; \e/a| id

i i te, ransfer fu
dovi e 108, "B 2 Be SRR S Towt el i 16penat baveat key 156 may
conpri se encnypifedtionfsgseat 160 fbhatis pRepeidess /By %églﬁ-l&ﬁtigl?tsgﬁtiﬂtno{%lexarrpl e.
An exanpl e enbodi nent i1n which a key 159 is cartied intern y a
portablrrg Sevidége“fbéeﬁ dag fbsvkey s I@IrbqY gianefglinp GOMAINAL 62 ek pgestiatd on 102 for
Const ruct on e el aasreg D e Rle CREraRe e ARl ot 1 el s

construction and may di spense any suit R '
that may be &fHtHtscsdebys kBsU6H masysmemsermicrdgedysiegarion TRihanol

i id,: i componds, and the like. Simlarly, the
mechani ams. by et orhore S8 habr ERARENS A Bcaindle GEIOLUmABLIN st ant o
the inventi on kepori%bd eardiedi inesndi0B i 0 Wodtalse db hige f1og! istsﬁgg/’ﬁg‘ﬁr ate

i Cj ' din
electric n_f cells of types now known or types to i'scovere
t he futu;('téy Eggqrﬁe{léone enbodi ments, portable devices could use fuel for

[ [ [ [ fueling
ner in other ways. [0073]Figure 7 shows a schematic view of a
gt at ?)c/)n 240 t);pe that could be used in systens for refilling portable
devices with %2}1?1#@ §HEON JW2290 usoriprinyes the fsyelersonnect or 242 for

connecting described herein may have any suitable construction and may dispense

any suitable fuels. Some examples of fuels that may be distributed by

15 such a system include hydrogen, methanol, formic acid, butane,
borohydride componds and the like. Similarly, the mechanisms by
which portable devices 108 consume fuel is not important to the
invention. Portable devices 108 could use the fuel to generate electricity
in fuel cells of types now known or types to be discovered in the future.

20 In some embodiments, portable devices could use fuel for ENETZY IN
other ways.

{0073] Figure 7 shows a schematic view of a fueling station 240 of
a type that could be used in systems for refilling portable devices with

25 fuel. Fueling station 240 comprises a fuel connector 242 for connecting
(o a portable device 108 (a fueling station 240 could optionally have
multiple different fuel connectors for delivering fuel to portable devices
having different kinds of connector for recelving fuel), a fuel reservoir
244 containing fuel 246 to be dispensed, and a valve system 248 that

30 optionally includes a fuel meter. A controller 250 controls valve system
248 10 dispense fuel to a connected portable device 108. Coniroller 250
may comprise a programmed microprocessor, for example,



to a portable device 108 (a fueling station 240 could optionally have
multiple different fuel connectors for delivering fuel to portabl e devices
havi ng di fferent kinds of connector for receiving fuel), a fuel reservoir
244 containing fuel 246 to be dispensed, and a val ve system 248 that 30
optionally includes a fuel nmeter. A controller 250 controls val ve system
248 to dispense fuel to a connected p<§table device 108. Controller 250 may

conprise a programred m croprocessor,“Yor exanple. - 26 - [0074]Instead
of, or in addition to, internal fuel reservoir 244, fueling station 240

coul d be connected to an external supply of fuel. In some enbodi ment's
fueling statidf7230 coipsesest a)rfmeelddgﬁ@ﬁrt@t Hﬁemﬁpgle@‘?é&r{%ﬁ 2€f4“e' I ng

station 240 generatin rogen gas 't he

| ud
el ectrolysis @‘Iﬁllﬁﬁlt‘g&%}olﬁ[ MS?@Q&M FIECHRd Emalzamteanﬁcsupa@ af ﬁmimiml cation
port 252 for @xehandioitAk %@Iﬁ&go%uwﬁcﬁc&ﬂgﬂggs SLANLANS, n(‘é: o 108

and, in 1Q some enbodi nents muni cat1 on
conmmuni cavi oﬁWRmeaf%mtSédtmﬁé@msuhhlmé;ucée bickllifog gsyetany 152, or a

managenent s t, I th status of fueli ng station 102 and
arr anges requg Hg%ﬁgﬁ B? ggf}ﬁtg yosiasp &g station 102, when required. In
the illustrated enbodi nent, fueling station 102 has a 15keypad 261 and card

reader 262 f ei VI |nfor ti.0 froma user as well as a display 263
for providi ngboﬁi ruct ?1]%“9( 340 %5 A hepR grampaicagon ook P52 ifom

regardi ng t hexshai ﬁ Qhfore I Vifge, operations
bei ng pe bormed (t%g;%@(g fuel }Iggqtlttﬁataladg)?fng%gjd ’ﬁﬁ)ﬂgggfgﬁéljioﬁ a%c{)aﬂi on 240 may

optional 'y i €M 8% & epMmyHli¢sfliaiypey foi dsichyngingh specific
por  abl e deviostnd98aaRhAL BLBSHISEIELY {271 5oL SXaTPLe.  fuel i ng

station 240 may conprise one o? ensur e
that only fuéldiggericabsysem 2gfptial snonitors the status of fueling station 102

and arranges requests for maintenance of fueling station 102, when
required. In the illustrated embodiment, fueling station 102 has a

15 keypad 261 and card reader 262 for receiving information from a user
as well as a display 263 for providing instructions to 2 user and for
providing information regarding the status of any fuel transfers or other
service operations being performed by the fueling station 240,

20 [0076] Fueling station 240 may optionally include features for
verifying compatibility with specific portable devices 108 and/or other
safety features. For example, fueling station 240 may comprise one or

more of:
6 A mechanism to ensure that only fuel of a correct type is
25 delivered to a portable device.
¢ A mechanism for verifying that the fueling station 240 is
compatible with a particular type of portable device.
¢ A mechanism for verifying that the portable device is in a
condition in which it can receive refueling or some other service
30 from the fueling station 240.
¢ A mechanism for verifying that the portable device is properly

interconnected to the fueling station 240.



25delivered to a portable device. A nmechanismfor verifying that the
fueling station 240 is conpatible wth a particular type of portable

devi ce. A mechanism for verifying that the portable device is in a
condition in which it can receive refueling or sonme other service 30from
the fueling station 240. A nmechanismfor verifying that the portable device
is properly interconnected to the fueb'ng station 240. - 27 - A nmechani sm
tolimt the rate at which fuel is deFivered to a portable device 108 to a
be set based

rate that is gafe fo .partabl e device 108 The rate nma

upon i nformation ré’trﬁlieél\?agﬁsrgﬁotli{@”flhféllf”ﬁg”s\'i/%‘i‘fv‘hc;Helfllgéiﬁ"ﬁhﬁ’ﬁ@?%b?ﬁabl e devi ce

108. 5A mechani sm partibibideivicer EI&Ie) hngtel that ﬂ%a@@?élatlﬁla?[)gﬁ%&eddé\%e its fuel)
a i

is at a tenperaturf%fbfvg a threshold or if environnen condi tions nmake
it unsafe to trans lferate gande sk basideinmayindermaiarestieinl atblyahe

retrieving froma ﬂgl@[ihQQk;ﬁj(ﬁﬁﬁbﬁﬁuﬂeO&)]lebdé rd@mcgqq)tgher data store accessible

to the fugii ng station a fuel transfer sequence for a portable device

108. For ekanpl e, AuBfhaniwqienalibitesiiespeg fiythe poftablevdeies {@dis duri ng or
after fuel transf L,i . r el transfer, a set pressure for
fuel transfer, or qpﬁgqf' ;éﬁg.t@?g)ﬁb%%ﬁeg%@ée %) fteafb‘?l@ C}ld&eﬂ&gpﬂ.ﬂ’tﬁé\%r ed
el ectroni ¢ devi cesomdytidmsnatke if moafs er uhasfcopesabitBapor@badditicon to
refueling. Sosre ex f ch _servi ce operations include: erform ng
di agnostics on a f/%erq?é@ép%n&?&o{%&w WEPITS§ SOERPIE (_ﬂf‘éfé%élﬂﬁicb'nﬁgﬁ@l fuel cell
catal ysts; 20extracbileg dspedtort uebedsani dyass gle%gas@étﬂ% Lyl G8hdfer
conponent;s;  provi di ng SO tware upgrades; an
sequence for a portable device 108. For example, such 4
sequence may specity cool down periods during or after fuel
transfer, a variable rate for fuel transfer, a set pressure for fuel
transfer, or the like.

15 [0077] Some portable fuel-cell-powered electronic devices may
benefit from service operations in addition to refueling. Some examples
of such service operations include:

e performing diagnostics on a fuel cell or other power system,
v reconditioning fuel cell catalysts;

20 e extracting spent fuel residues;
¢ cleaning fuel cell components:

¢ providing software upgrades: and
¢ the like;
A fueling station 102 may include facilities for performing one or more
25 service operations in addition to replenishing a fuel supply of a portable
device 108. A “service station” is a station that performs one or more
service operations on a portable fuel-cell-powered electronic device.
The one or more service operations may comprise fueling the device. A
fueling station 102 is an example of a service station. A station thar
30 performs one or more other servicing operations and may or may not
also provide fuel is also an example of a service station,



the like; A fueling station 102 may include facilities for performng one
or nore 25service operations in addition to replenishing a fuel supply of a
portabl e device 108. A "service station" is a station that perfornms one or
nore service operations on a portable fuel-cell-powered el ectronic device.
The one or nore service operations may conprise fueling the device. A
fueling station 102 is an exanple of2 service station. A station that 30
perfornms one or nore other servicing*“dperations and may or may not al so

provi de fuel SO ap ; fa seryvice statjon. - 28 - [0078]It is
not mandat orymté?lgf[ thenég)ét%%q%dg[ﬂgwitﬁ@t eﬁ@ﬁ%&i‘ﬁﬂ@%@ﬁi'ﬂbéoﬂﬁwebe the sane
for all fuelideyicst H3d $ﬂ$h€]}©2r|n_elfnr anrftaelglﬁg K%&i@ﬁql@%i%%%ég(é%a M :c' i ngkt?
pay increased, s for fueling portable devices 108. Exanples of markets
that may tol g“Pﬁ%‘Bé%%Sglﬁé}’ %W@bggffgrpagfla@mﬂﬁf@d Priges bot fushsgipeelabtte ai rports,
train stationsyicand 0ot asnpleber ﬁna‘#ﬁ@ﬁs%h?‘? 191:11% {QQrﬂwu]f,{IPgﬁé%gﬁp@dnor mal
u i

chargi ng i.nf rfa@truc'guye., The cost for a el fng transac epend in
part on tHRe I"OCHIE BANGICUORE 1R¢ladle agpstiat [teimn 1080wy, onl bapabiwidries of the

DaC oa 2 ety Kt BRI i Do R e L Ol PR N rer AREE St | o 1o

be higher for refu n? 10t'r ansacti ons per

capabl e of répsitioval Renapittinsaéim imy depradtialiae: devhe tockPBntdrane f or
fueling tran j - penfkerm fueli stat.ion 102 that requires nore
time to provi e%ﬂ?ti&igpg%% ﬁé@élé%e%ﬂg&’@ é“‘égjﬁgéiat&ﬁbl%r}ﬁﬁ)ﬁ

sel f - servi cecxahplel, ithg poite for habEngerdnsa&ickOBay HeSYSheMGcaLding to the

i nventi OPQ ma?/r igacl.ude sone s%l f-s¢g rgg fuel vend?[ng m&’ch‘l nes 1Tn addition to
fueling stat rr@RECHPNE ﬁ@rﬁ@@ diSciched shsvel0%5aapabiendimiptivebhi nes coul d
accept directamdiynfeating arpd Walel I |.d._be provided in
| ocati ons 2omm€lg ther% i%,sﬁlgi(_j??gﬁty egniaaﬁgm?gggf%gfmﬁgy%%i gh the costs
and i nconvenPEhedNed at Adueldeg sesionciOR @dt weqhirgsrmoas snegiopyovRg
transactionsqf:or individual fueling transactions. Sone exanple |ocations

15 [0079] In cases where regulations permit self-service refueling of
portable devices 108, a system according to the invention may include
some self-serve fuel vending machines in addition to fueling stations of
the type described above. Such vending machines could accept direct
payment for fuel. Such vending machines could be provided in locations

20 where there is sufficient demand for fuel to outweigh the costs and
inconvenience (o the user associated with processing payment
transactions for individual fueling transactions. Some example locations
where such vending machines might be located are alrports, train
stations, bus stations, hotels and the like. Such vending machines can be

25 similar in construction to fueling stations 102 or 240 with the addition
of a payment acceptance mechanism. Examples of means of payment
that could be accepted by a fuel vending machine include cash, prepaid
tokens, prepaid electronic debit cards or other means of instantaneous
payment. Such systems are common in the vending industry and are

30 therefore not described herein. A vending machine could also operate
either as a fueling station 102 for portable devices 108 associated with



where such vendi ng machi nes m ght be |ocated are airports, train stations,
bus stations, hotels and the |ike. Such vending machi nes can be 25 simlar
in construction to fueling stations 102 or 240 with the addition of a
paynent acceptance nechani sm Exanpl es of neans of paynent that could be
accepted by a fuel vending machi ne include cash, prepaid tokens, prepaid

el ectronic debit cards or other neané of instantaneous paynent. Such
systens are comon in the vending in Sstry and are 30t herefore not

descri bed her,gj [ . ' oul.d al so operate either as a fueling
station 102 flgé&ﬂgrg‘to\ggif]gﬁ12%3{5?%{25{;@%&%1%%P%cféa ARG TEShINcaEount s on a
bi I 1ing syst @arteble devikeké08mdt assoaiaehdiimgsusachicaanfcor portabl e devi ces

108 not associated with such accounts. [0080] A fueling station may be
conbined with other automatic 5service-provision nmachi nes such as automatic

tel | er machi (RESUIATNG) A fuefindisnaioMBay BeSBalihba%hilPothe, dLidlitaQr Ot her
commodi tigs, other networks of stationary kiosk-type service ﬁf i ces, or
the |ike.” ForT&Xampi QS I0ANKGRIBAT fiech ar @itdinstici tblierenhachines dAd Vet wor ks over
many physi caled@gath ) [ [ ...A user.engaged in a 10
transaction with % baﬁnr@rggﬂlmr}% f?é‘?’b‘gﬁ@é{)?ﬁﬂﬁ%%o%mwoﬁgﬂﬁ%%i tion with a
billing / fiRANGKS of séaiseery diosketyporskrviée Haelcesed) tHeugkd epst ati on coul d

readi |y be added as i device to.the bank machi ne. Associ ation of
a fueling statl o%ﬁwbﬁﬁgﬁﬁé&ﬂ%%ﬁfg&&ﬁmt ”bBr BHWOEKHBYRT HI2B8Kk ext ends
user convenieimeecdiyloahtions mg mefipel dagineaisbe 1560 a%%@qn%uri ng ot her

n r

regul ar ltd ans_actaiﬁﬁns. %’hl%nrﬂ%and or .authorjzatio refueling the

port abl e devii e YpElE S BaGiR 1aRy/dsiingden imepminipsatieushthas
conmuni cat i onblllinky, fikdhdihingas¥sh 1) | dede Rl e or 4t he

nor mal transact ilog béi ng lcon%?%té%gmsg‘f%&ﬁ?‘?&c%ﬁ @%qlglggsﬁétw{h{:o‘f]ﬂe

enbodi ment s 'Ga4BY ilsetrdfal &5 & peppheial dewiae geshd bank weddhige por t abl e devi ces
to be paid f W& r services and/or paid for in a
| unp sum Th?éSdg%ﬁfcﬁs]sf ﬁ\éﬂi%fr?%gﬁ{eg@wo{‘%g‘ﬂg?fheggg%i‘%é‘%%&%%82:i0 ¢d with
processi ng puywenk Kiosidevicddaliber domvenienye Syalllovinpuetisofy dugl coul d add

costs siym | I er. than the value qf. the fuel transferred,

Furt her ,1@[ h:d’oéﬂo@'?%(’)df &ﬁ’lgpgg)ltﬂllfﬁg’ %P%ﬁs‘%?gwsc%ﬁ“% H'BF Al Hed gjion

previ ousl y- rfegoefimiieg thulrddsetsviok rhaypé cbﬁl‘bﬁ’nécpwtrilﬁ‘li ?}M/P%S | about
e tuel ce

refueling partabl e devices. Al sa, rules governing t - fueling
station t raﬁé%@‘?’ieérgs‘ég? 8% CPIREIPIQN inks .t linges iseama esay previtled port abl e

device is eﬁirirhhﬁgz o 3RreaehMerdidstydd 8‘?}2‘% L‘%%O@E&Hl ar fueling station 102)

can be piggybacked onto rul es governing I'ston of other services
relating to the

20 [0081] It can be seen that the embodiments described herein
permit charges for fueling portable devices to be paid for together with
other goods and services and/or paid for in a lump sum. This avoids the
problem that the overhead associated with processing payments
individually for very small amounts of fuel could add costs similar o or

25  greater than the value of the fuel transferred. Further, the cost of
refueling transactions can be determined by a previously-negotiated
rule. Users will not have to think twice about refueling portable
devices. Also, rules governing the fuel cell - fueling station transaction
(e.g. rules relating to whether a particular portable device is entitled to

30 receive fuel from a particular fueling station 102) can be piggybacked
onto rules governing the provision of other services relating to the
portable device (such as cellular telephone services, wireless internet



portabl e device (such as cellular tel ephone services, wireless internet -
30 - access services or the like) or other services relating to the fueling
station (such as retail services being provided at the |ocation of the
fueling station). 5[0082] A system as described herein can facilitate
various types of business transactions that can benefit consuners and
busi nesses ali ke. For exanple, users ,of fuel-cell-powered cellular
t el ephones may purchase a 'fueling cg tract when they buy a cellul ar
t el ephone (or. ul ar tele is relieved
fr om needi ng dCLé% é%%%%gPérﬁé‘ﬁgk § ﬁgﬁéﬁﬂwbS§r?6V“ V3H@§Béllng or
service tran§aﬂunDhUChmsUemdfmtheeMSemggax&mQﬂp§1ﬂ@nogﬂKgygfﬁk contract
for prOV|S|03 & g ?8 gne service and fuel replenishment services. As with
billing for dlff% 8HfO8&I 1 ular tel ephone services, it is possible to create
different and preferential plans for charging for fueling. 15 [0083] For
exanple, siéﬁgif pro ider mght provide the follow ng refueling plans: an
‘unlimite |Sézﬁteﬁéaﬁﬂ@tqrﬂgzdah@@m abh daclbisite waio% typebefr ef uel ed

at any fuel i gssLal | t‘éﬂsaje%né o DB Do abven, f0deagraphi cal area at

any tinme; a_'ref ue ing on me ev y i ncl udes
fueling on M@R@ﬁé@[ﬁéﬁdummfﬁgﬂ O(elﬂupowm;ecb@tt hdmatdisppeesiayf uel i ng at

h I f
or ot um char S0y 22582 (YT RG 7 mERgRe bt 4 RSB RS AP ol i ng a

fueling statixas. 102hisacas edciinil gﬁ(@é@tﬂfﬂ@@%erﬂé@@ﬁeﬁe@i@bﬁ ﬁé&m%‘ orre area.
A refuel Hr)t lan t her. options that i nvol ve prepaying f

i ncl ude
refuelin é?ﬁf&tgi%wwé%%é)w ey ﬁ‘é@“Yv’e‘l yeling Q'sé@fvct@uﬂfanmflehase a
30f i xed aWDUHﬁst@fd ftﬂ@'USW f)zﬁysaéhc%dt@'rtan%‘@éraﬂct%ntﬁ%??&‘ @fg@%ﬂc}% %‘Hht fuel usage
u

beyondthlsmltlal y- budget ed anount. te that Int ed fueling
telephone service and fuel rep]emshment services. As with billing for
different cellular telephone services, it is possible to create different and

preferential plans for charging for fueling.

15
[0083] For example, a service provider might provide the
following refueling plans:
¢ an 'unlimited refueling' plan permitting a portable device 108 to
be refueled at any fueling station 102 that is within a given
20 geographical area at any time,
¢ a 'refueling on weekends and evenings' plan which only includes
fueling on weekends and evenings (but may optionally permit
fueling at other times on a ‘per transaction’ basis that may
involve payment of a premium charge):
25 e a 'roaming refueling’ plan that permits refueling at fueling

stations 102 located in geographical areas remote from a home
area.
A refueling plan may include other options that involve prepaying for
refueling as an up front cost. Alternatively, a user could purchase a
30 fixed amount of fuel with an additional cost associated with fuel usage
beyond this initially-budgeted amount. Note that in the unlimited fueling
options, simpier technology can be provided in fueling stations 102.



options, sinpler technology can be provided in fueling stations 102. - 31
- Were the user cost does not depend upon an anount of fuel transferred,
it is not necessary for billing purposes to neter accurately, or at all,
t he amount of fuel being provided to individual portable devices. Different
pl ans coul d cause refueling to occur at different 5 rates. For exanple,
devi ces of users who subscribe to a p m um pl an may be refueled at a high

rat e whereas devices of users who sub r'ibe to a | owcost plan nay be
e services, such as

refuel ed at ay 0 Providers of no
cel :Jul ar tel egﬁﬂcl)én)ﬂgg{he %gﬁog (?0%%] %@é??“@gﬁaégsﬂfwmm 148k the provi sion
of fuel and r&hasiedrakrivices, ne’[besa@j/Qt’)Ebl linDeRepmes RO B} ﬁcc&%he%”ent

provi ders of inf Ha i on_servi }PS extend the business I1nto the provision
of portable e%ragf) }ge[ 6@@%]7%8 e Pr%éﬁ‘tl@ecbf() tﬂﬁié\’lﬂh&'lemlll%iﬁecorrprl se

bi | ling syst dewicthaDite.evit @einstoMid baIde iino (Sdcuﬁ £ e el?l icing
schenes. such eﬂbodl ments, the cost for a %‘ Fansaction may
depend, at | eRIES. “Olpaﬁmp{@péiﬁ‘/méﬂfekseﬂrWhotsuasujdze*rtOhaﬁltampnﬁ - anged

fueling plan L |41 rice charged for each

fueling 20t raﬁis31 c}%pgnm?r%d %eaoﬁéﬂsj %%%gf%ﬁ GQ\XA‘.%%P} Bgr DOrURRGRERE £ uel i ng

pl ans (or | oy& ayowkcamzspm slayiearefptlads) atdanef ofre users who do not have

such pre- arranged pl ans. Users w thout such plans may be charged

"one-tinme-user' fees for refueling transactions. The one-time-user fees

coul d be s. gniﬁﬁmntlymogmlrs bhamtiresrPrEd é%béhth%edeﬂugmoc fio g@g‘oefs 25°f
escritbed he

fueling {]OOS%A\F ﬁ%lem of fuel ing stations rein,
conbi natl CHREU SREIE DusEESs Hedelude Betnipesiaest lidendhelged can resul t

in radical cfmng@%slmhﬁﬁwéfcwﬁfbe%ﬁﬁg pRKi AN SUERIL g1, 30; ST ot T cant

i nprovenents in the convenience wt consume portabl e
el ectronic dé\‘ﬁf‘éré%af&ﬂ aewczfé o eritestdy thefbusyness iniBubb psysis@msotan support

rapid refuelléﬁq %58’ refueling. Prior technologies - 32 - require
users to purchase expe i've batteries or to charge storage batteries. These
technol ogies strive to maximze the tinme until it beconmes necessary to

endure the I n6ARYEN engs, of . GRALA AL, OF i EPaCkNg comprise billing

systems that provide ‘two-tiered' or ‘multi-tiered’ pricing schemes. In
such embodiments, the cost for a fueling transaction may depend, at
least in part, upon whether or not a user has a pre-arranged fueling plan
and optionally on the type of plan. The price charged for each fueling

20 transaction may be less for users who have pre-arranged fueling plans
(or loyalty plans or similar plans) than for users who do not have such
pre-arranged plans. Users without such plans may be charged
‘one-time-user' fees for refueling transactions. The one-time-user fees
could be significantly higher than fees paid by users who are members

25 of fueling plans.

10086] A system of fueling stations, as described herein, in
combination with one of the business structures described herein can
result in radical changes in consumer behaviour and surprisingly

30 significant improvements in the convenience with which consumers can
use portable electronic devices of a wide variety of types. Such systems
can support rapid refueling and ‘top up' refueling. Prior technologies



batteries. 5 [0087] Systens according to this invention facilitate frequent
toppi ng up of fuel supplies wth virtually no inconveni ence to users, since
t he topping up can be perforned concurrently with sone other transaction
that the user will perform anyway. Refueling a portable 10device 108 can
typically be conpleted in less than the tine it takes to conpl ete nost
regul ar transactions that users m ght_becone involved in. [0088] A consuner
who is in the habit of topping up a cef Iul ar t el ephone: while buying a cup

of coffee, buying groceries, dealing wth 15a bank teller, visiting a
har dwar e st or &4'PEYIGS FHPULLTRER EXRENAVE B3EEIeRRE 1O phareagidrege a pur chase of

fuel for a cabueis. TRt QUHAKIGARE IHAUS Wagiohe (el CRlbular tel ephone
and ot her portable devices without having to worry about “runni ng out of
power. As | onée(é)émfsh'éeclﬁ%%’d@@é}dbt%Ihﬁe@@obﬁemcn@ &f obbraingaot ogasding t hat
has a fuelingpgtatdson 20102 at |east as frequently as a full charge of fuel
| asts, the user's cellular tel ephone and/or other portable devices wll
never need separate attention as it will always be fueled. [0089]It can be

seen that the di ment s..described above permi.t 25 a nethod for operating
a portable fu(e| -pinsumg545“33‘3&6&8?&?&30&513%@?%%%aﬁé%t:ate BGAVeRY a period of
several hour stogpii Wy ofcIn@pelite wdth Qirneliyoh alcohy LR feert 0 about 18

hours or to about .48 hours, or }@o a week of nore) carrying e portable
devi ce whi | e YHE B&IOPRIMEUR Ran Sm%%ﬁéﬁd epnurEanakyewith sahiectthet consunes

fuel from an draisatneh tache LeSCWPDerRifh M50 TREARANL AP G flgyice. - 33 -
10 device 108 can typically be completed in less than the time it takes to
complete most regular transactions that users might become involved in.

[0088] A consumer who is in the habit of topping up a cellular
telephone: while buying a cup of coffee, buying groceries, dealing with

15 abank teller, visiting a hardware store, paying for 2 meal at a
restaurant, paying for a purchase of fuel for a car, ete. can enjoy
continuous use of their cellular telephone and other portable devices
without having to worry about rurnning out of power. As long as the
user does business of some kind at a location that has a fueling station

20 102 at least as frequenty as a full charge of fuel lasts, the user’s
cellular telephone and/or other portable devices will never need separate
attention as it will always be fueled.

[0089] It can be seen that the embodiments described above permit
25 amethod for operating a portable fuel-consuming device. The method
involves:
¢ During a period of several hours or a day or more (e.g. a period
of a few hours, to about 18 hours or to about 48 hours, or 10 a
week or more) carrying the portable device while the device is in
30 an operational state in which it consumes fuel from an internal
fuel reservoir and vsing the portable device.



During the period, transacting conmmercial transactions at each, or any, of
several different businesses. Each of the businesses having a fueling
station capable of providing fuel to the portable device. The busi nesses
i ncl ude busi nesses of several different types. Substantially concurrently
wi th transacting each of the commercial transactions, connecting the
portable device to a fueling station_of the business with which the
transaction is being nade and transfe ring sone fuel into the fuel

This step may be commenced while the

reservoir of .the ) | e device. . n |
fuel in the fuel rbglg@;%txg‘%rg%rﬁo‘{hféaf%??%f«% CEé HaSaansaatisgEchi | | ed (or
nearly enpty or conphet ef yeesmat ¥)fferByt m&rﬂm%.%&h&sm@tﬁﬁnﬁ%&&re t he

bl e device nmay be

reservoir is near enpty or conpletely enpty the porta
kept conti nuousl yk%}g@gaﬂ ﬁfﬁ@lg Sti‘?‘o@h%ﬁ%’l& g?m’(é\fldé}gi gl théhqppontatiee devi ce
either in the samecpaynent HsARSALtingfiBe BhsRRXIRN S By Lhe commer ci

transactions or in the sane paynent transaction or transac é for sone
ot her service that’P€he user of the portable device has contracted to

receive. In sone Smgﬁ%%?ﬂﬁgﬁﬁ : nﬁ‘ﬁg%%ﬁ@ﬁ%@é& gﬁ'@?ﬁ%or efueling the

portabl e device are very t of the paynent
transaction in whi@hnierciad tianshatoed, cOOQBhENBe PUsiaBRSSES HRY 4i ncl ude any

the. busi nesees. oy SUERUTUHED ShisisRERe 3 bie SraUARMedion indnnt ands:
banks; 30gbars; muabds andgroegenirgt &T8S fuel into the fuel reservoir of the

10 portable device. This step may be commenced while the fuel in
the fuel reservoir of the portable device is partially fitled (or
nearly empty or completely empty), By commencing this step
before the reservoir is nearly empty or completely empty the
portable device may be kept continuously operational,

15 = Paying for refueling the portabie device either in the same
payment transactions as payments for the commercial transactions
or in the same payment (ransaction or transactions for some other
service that the user of the portable device has contracted to
receive. In some embodiments the amounts of payments for

20 refueling the portable device are very much smaller than the total
amount of the payment transaction in which it is included.

[0090] The businesses may include any businesses at which users
may visit to conduct transactions. For example, the businesses may
25 include:
€ coffee shops;
e restaurants;
¢ newsstands;
e banks;
30 = bars;
° pubs;

€ grocery stores;



- 34 - convenience stores; autonpbile service stations; repair shops;

t el ephone showr oons; hardware stores; book stores; bakeries; clothing
stores; department stores; 1lOstores selling parts for autonobiles or other
products; etc. [0091] The technol ogy described herein removes a tine
barrier associated with refueling or recharging that has precluded this
type of 15transaction in the past. A _second barrier to this fast refueling
bei ng depl oyed is the inordinate bot Rér- and cost associated with ]
negotiating the financi.al as‘g_ec‘g of the refueling transaction, since the
actual cost of theSE'{Bp Gp'Piielings will be very low. 20[0092] It can _bel I
appreci ated foom uh@riciRIQDRetRAlofhe ability to "top up’ (e.g. partially
refill) a systemat low cost and with mininmal effort can provide very el
si gni fi cant Benef ¢ M Shpari son to a nodel in which a user replaces fue

. . . bl o
cartridges when t r r.e empty. A user can refill a portable
devi ce gny tinme tﬁ?}ﬂtﬂwg %@gﬁ%ﬁ)@‘gat a fueling 25station, After refueling,

the user Rnovis thb#rdweedeviese will continue to
€ book stores:

€ bakeries;
€ clothing stores;

¢ department stores;
[0 = stores selling parts for automobiles or other products:
¢ etc.
[0091] The technology described herein removes a time barrier

associated with refueling or recharging that has precluded this type of

15 transaction in the past. A second barrier to this fast refueling being
deployed is the inordinate bother and cost associated with negotiating
the financial aspect of the refueling transaction, since the actual cost of
these top up fuelings will be very low,

20 [0092] It can be appreciated from the foregoing that the ability to
‘top up’ {e.g. partially refill) a system at low cost and with minimal
effort can provide very significant benefits in comparison to a model in
which a user replaces fuel cartridges when the cartridges are empty. A
user can refill a portable device any time that the user is at a fueling

25  station. After refueling, the user knows that the device will continue to
run for its full run-time. A cartridge replacement model of operation
requires the user to travel with a spare cartridge at all times and be
ready to switch when needed, or to make a decision to waste the
remaining contents of a partially-spent cartridge in order to guarantee

30 operation for a specified time period. A home-based refueling model is
also unsatisfactory, requiring that the duration of operation be always
shorter than the time it will take to get back home again.



run for its full

requires the user to travel

run-time. A cartridge replacenent nodel of operation

wth a spare cartridge at all times and be

ready to switch when needed, or to nake a decision to waste the renaining
contents of a partially-spent cartridge in order to guarantee 30operation
for a specified time period. A hone-based refueling nodel is also

requiring that the duration of operation be always shorter

unsati sfactory,
than the time it wll

take to get back hone again. - 35 - [0093]Both the

provi der of the service, whether the provider is a retailer, a cellular
t el ephone provider or a separate legal entity that manages a network of
fuel ing statil6A831102 aBdtl the monsderesf thenefiite, SRbher s hresgermdel

th -]%epl oy Tent Olf efueling infrastructure since retailers and

srggaé wi ¢ uﬁ@ﬁ 4 Spb?%f{,PH%\’l tePl AgeRYatE 88! eRfitytthal pur pose of

attracting cusiiamess. ndOQMITacoResation; aboanpaheepksfhef Wehimg stations
e fo 'ty to

facilitates
ot her busi ne

102 can 10benef
distri _butg f_ﬂ@]
refueling, witfradengyte
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oW Nng ways: portun

Qpportunity to replace the consunption of primry

benefit in at least the following ways:

€

&

Opportunity to distribute fuel on a large scale;

Opportunity to move a business into refueling, with long term
growth in non-petroleum fuels;

Opportunity to earn revenue through a high volume of
individually small transactions;

Opportumty to earn revenue through sales of service contracts:
Opportunity to attract users of fuel-consuming portable devices to
other business operations;

Opportunity (o replace the consumption of primary batteries and
electrical power that may be generated from fossil fuels with the
consumption of hydrogen or other clean fuels:

Opportunity to develop the fuel cell industry by making fuel for
fuel-cell powered devices conveniently and affordably available to
consumers; and,

Opportunity to provide an incentive to customers by providing
free refueling as a loss-leader or consumer premium.

[0095] While a number of exemplary aspects and embodiments

have been discussed above, those of skill in the art will recognize

certain modifications, permutations, additions and sub-combinations

thereof. It is therefore intended that the following appended claims and

claims hereafter introduced are interpreted to include all such



consunption of hydrogen or other clean fuels; QOpportunity to develop the
fuel cell industry by making fuel for fuel-cell powered devices
conveniently and affordably avail able to consuners; and, 25Cpportunity to
provi de an incentive to custoners by providing free refueling as a

| oss-1 eader or consuner prem um [0095]Wiile a nunber of exenplary aspects
and enbodi nents have been di scussed ve, those of skill in the art wll
recogni ze 30certain nodifications, permutations, additions and

sub- conbi nat i gps;&hereof ' er ef. intended that. the follow ng
appended claing%gﬁgﬁ%ﬁgi%%khgkggﬁge%ﬁiﬁéﬁ%ﬁﬁié@bﬁpgﬂFWP5F§ﬁ§ﬁﬁﬁ to include
all such - 3@ithimteiof ircasponssndosropat at i ons, addi ti ons and

sub-conbi nations as are within their true spirit and scope. - 37 - 1. A

fueling station for fuel-cell-powered portable devices, the fueling station
conprising: a source of fuel; a connector for connecting to a

fuel -cel | -powered portabl e device; a val ve system connected to
control dispensation of fuel fromthe fuel source to the fuel-cell-powered
portabl e device; a controller operative to control the valve system
to di spense fuel to the connected portable device; and a

rate-limting nmechanismto limt a rate at which fuel is delivered to the
fuel -cel | powered portable device. A fueling station according to claim!|
wherein the rate-limting nechanismis configured to set the rate based
upon information retrieved by the fueling station fromthe fuel-cel
power ed portabl e device.



3. Afueling station according to claiml or 2 wherein the rate-limting
mechani smis configured to set the rate based upon a user-subscription
plan. 4. A fueling station according to claiml1l or 2 wherein the
rate-limting nechanismis configured to set the rate based upon a
tenperature of the fuel-cell-powered portable device. 5. A fueling station
according to claiml or 2 wherein the rate-limting mechanismis configured
to set the rate based upon a tenperatuge .of fuel in the fuel-cell-powered
portable device. 6. A fueling station according to claim1 or 2 wherein the
rate-limting memnhsniicot Selc@Nipogulce got®dles@licdsn@e filifs ARAEAGoMPHIA Pressure
in an internal reservoifr. of the fuel-cell powered portable device. - 38 -
7. A fueling staﬁFﬁW‘%ﬁ@B?dlng to claim1 or 2 wherein the rate-limting

mechani smis confj @ufR@: f® c@ﬂatecttnheombzec,elnap%e/@leu@@@qb@e fygssure of fuel in
t he fuel - cell-pomeredéyortable devi ce. A fueling station according to

any one of clai me e r%ﬁ@P@WﬁtPh%“@b@ﬂEéh agen el fef! foantpe fusbsoue kour ce for

one or nore mtﬁnydﬂgggmudQBRMﬁg@huﬁfornlc aci d; butane; and borohydride
conmpounds. 9. A fueling station according to any one of clainms 1 to 7

wher ei n the sour GBI RReradismnGeaEd the \elygsrEepo Gspprsafug forte eonnggicf er ent
fuels. 10. Ap&u@kugguﬁgﬁglon according to any one of clains Ito 7
conprising a plurality of different connectors for connecting a

cor r espondi ng pIuVQ?ﬂWV“%ﬁm$ﬂ@P“%Eﬂﬂmb©Wé%%Hh$Bﬁ#&ﬁﬁ@“ﬁﬁ@ﬂ@€§f%%v@hg

di fferent cophesddoftabifudiigl ing station according to any one of clains 1 to
10 conprising a nechanlsnlfor inhibiting refueling of the fuel-cell-powered
portabl e device configured to inhibit refueling of the fuel-cell-powered
portabl e devhGgiwhemisA dlﬁf@@z{ Rl & iQﬂjher’cmethé HE-rGehk RRYBHLER 198fntfzatplac? devi ce
is above a threshold te rature. . Afueling station accordi Ag to any
one of cl ai n¥ Sft tbf‘ordtfcb’d@é#ﬁm 1§T(>r*1‘§dté”1r’r§6w&ﬁibsfh°ff@ﬂh% paii ftambe fet-0d] i ng of

t he fuel - cel¢\@9%ﬁ%ggﬂggﬁkgble device configured to inhibit refueling of
the fuel -cell-powered-portabl e device when a pressure in an internal
reservoir of the fuel-cell-powered portable device at or above a threshold
pressure, 134 Ry 1B§J@£htid¥k(§)‘i(ﬁﬁ4 QIAGG Rk Ql“mglemh@ﬂabe AR 1O 'fakm 1 to 10
conprising a nmechanismfor inhibiting refueling o he cé1|-pomered
portabl e deviosBoehipisgueadicasci ipoibl ysei-wbyeipiionplef t he fuel cel | - power ed
portabl e device when a pressure of fuel in the fuel-cellpowered portable

device is at or above a threshold pressure. - 39 -
4, A fueling station according to claim [ or 2 wherein the rate-limiting mechanism is

configured to set the rate based upon a temperature of the fuel-cell-powered portable

device.

5. A fueling station according to claim | or 2 wherein the rate-limiting mechanism is
configured to set the rate based upon a temperature of fuel in the fuel-cell-powered

portable device.

6. A fueling station according to claim | or 2 wherein the rate-limiting mechanism is
configured to set the rate based upon a pressure in an internal reservoir of the fuel-cell

powered portable device.



14. A fueling station according to any one of clainms 1 to 13 conprising a
mechani smfor retrieving froma data store accessible to the fueling
station a fuel transfer sequence for the fuel-cell-powered portabl e device.
15. A fueling station according to claim 14 wherein the nechani smfor
retrieving the fuel transfer sequence_isg configured to set one or nore of:
one or nore cool down periods during or after fuel transfer, a variable
rate for fuel transfer, and a set pressure for fuel transfer, according to
the fuel transfer sequence retrieved fromthe data store. 16. A fueling
st ati on7accoAdidlfg baxicngciig @f clohal ofe wheteth (ASraGONRikihS MBGhaRs B Vi Ce
mechani sm configured to performone or nore service operations on the
fueI-ceII-poWé‘be"He @P?ﬁﬁ?@“ﬂ%ﬁ%d@?“TW@“ﬁ@ﬂWﬁ@ém6%E?9ﬁFBﬁ§W@8ﬁﬁFW§?ng one or
nore of: perd®wrdl ng di agnostics on a fuel cell or other power system
reconditioning a fuel cell catalyst; extracting spent fuel residues;
cl eaning fuel cell conponents; and providing a software upgrade. 17. A
fuel i nggst at A aieliag G D& :difg ANMy ORCoRlaifd BloMBwHerdi®thd Golt @M icsi Ny a
mechani smfor ensuring that only fuel of a correct type is delivered to the
fuel - cel | - potRBIPEEFS BoPTTabios Orferyimase ofgdrogery msthppRys ot rodk b4BEsRM ng to any
one of cl ai NEordhytifdelcbripBurkigi nation with a point-of- sale termnal,
wherein the fueling station and point-of-sale termnal are connected by an
interface and the point-of-sale termnal is configured to conbine a first
paynment gamouRfuelied ahfh dbrdibelo and ohd\& ! r Gel | npoveE sslRrkRPl € devi ce
with a second paynent amount related to a commercial transaction being
processed byRESHFispircorl-ipdyrality of diffprgnt fuels. 40 - 19. A fueling station
according to claim 18 wherein the point-of-sale termnal conprises a user
interface control operable to set the first payment anount. 20. A fueling
st ati on!@ccot diehne seiogagsndingomre ped of clalies bei7rmompfisiaag lutabivypif didferens
configured tQneRard®r Gnhédial (Pl db@sfoRlind H&alidr bR Aiug) ekl pbrponer ed
portabl e device in a stand al one transaction'and a second price |ower than
the first pricggcsioriogdefciagcanrectdtiel - cel | - power ed portabl e device as part
of a conbined transaction. 21. A fueling station according to any one of
clains 18 to 20 wherein the point-of-sale termnal is configured to not
combi nelt-he 4 fyelng yeipraptordndianty anaH clabies sled8rempayrentechmpumiorwhen t he
second pay MeRk;LBAPHAleliFX GEER Pl RERE! Ql-t%f]e' dd€ice Z&aﬁéﬂe&i‘&)'ihzﬂgt station
according to any one of clains 1 to 21 Purt er conprising a fuel generator.
refueling of the fuel-cell-powered portable device when a temperature of the fuel-cell-

powered portable device is above a threshold temperature.

12, A fueling station according to any ove of claims [ to 10 comprising a mechanism for
inhibiting refueling of the fuel-cell-powered portable device configured to inhibit
refueling of the fuel-cell-powered-portable device when a pressure in an internal

reservoir of the fuel-cell-powered portable device at or above a threshold pressure.

13. A fueling station according to any one of claims 1 to 10 comprising a mechanism for
inhibiting refueling of the fuel-cell-powered portable device configured to inhibit
refueling of the fuel-cell-powered portable device when a pressure of fuel in the fuel-cell-

powered portable device is at or above a threshold pressure.



23. A fueling station according to claim22 wherein the fuel generator

conpri ses a hydrogen gas generator. 94. A fueling station according to claim
1 in conbination with a banki ng machi ne or other network kiosk. 25.A
fueling station according to any one of clains 1 to 24 conprising a key
verification systemfor determ ning whether a pre-approval key conmuni cated
by the fuel -cell powered portable devi-cé@%i-s valid. 96. A fueling station
according to any one of clains 1 to 25 conprising a reader for reading from
the fuel-cell-powered portable device an identifier conprising a procedure
for trangfern fgideuekion cblipg iaelyvaebt dpaweret paptighl @ ndenMhgs.for - 41 - 27.
A fueling station according to any one of claims 1 to 26 conprising a
reader for rEXSHE FEHRIAHEOF aerssty P hrdndingdtapen ¢ L) erngfesseawnsgfor denti fi er
conpri si ng atteghi@icengsvdr@l pRadxteidgal source of information relating to the
fuel -cel | -powered portable device. 28. A fueling station according to any
one of clains 1 to 27 conprising a reader for reading fromthe

fuel - cells- powat@thgRAERALIBEW GBmAR WHZRNM thE HRENGRANEI SiiBdns ME @fepat i On
identifying fuel requirements for the fuel-cell-powered portabl e device,

29. A fuel i ngAEfAEPTBGMCAEOMHAY @ 8 APROSHEE B claims Ito 13 and 15 to 24
conpri sing one oromwF Bokfcool down periBRIBOSide afilidI@MAsRG, from a data store
accessible to the fuelin? station a fuel transfer sequence for the

fuel - cel | - power ed® ForblapieopRgtraster. and  peans for deternining whet her a
pre-approval key £RnpeRicadat Bynskhe fuel cell-powered portable device is

val i d; nmeans for reading fromthe connected portable device an
i denti fier cHTPIIGIPgCAushpsEdrarece Fetievahapathedag sfuel to the
fuel -cel | - powered portabl e device; means for reading fromthe

fuel -cel | -powered portable device an identifier conprising a reference to
an ext erfal SdU 08 s8N Fdtinats Wi orerlaidny! ol ireriities o wafirqrpwbredn por t abl e
device; and configtltjew&oﬂcnpéne_ro‘?ﬁfgterkgrvﬁcre%@rﬁtfﬁﬁ_s bHelerGglcbn-POVRE A RAL t abl e
device an identifier conprising information identifying fuel requirenments
for the fueld%@ﬁim%BVEF%@WﬁBWﬁ&BWE“%@MF@@FmSGﬁ“A fueling station for

fuel - cel | - power ed,cRantiRDKig:A8NL 6€8 fuel £8 of HRLL Me?f)@{eh}?n conprising. a
source of fuel; nmeans for connecting a fuel-cell-powered portable device
to the fueling stiétmgfonippaivg! ebeatelssit rol | i ng di spensation of fuel fromthe

fuel source to thg.jusl kel LAURIEd portable device; and

cleaning fuel cell components; and

providing a software upgrade.

17. A fueling station according to any one of claims 1 to 16 comprising a mechanism for
ensuring that only fuel of a correct type is delivered to the fuel-cell-powered portable

device.

18. A fueling station according to any ene of claims 1 to 17 in combination with a point-of-
sale terminal, wherein the fueling station and point-of-sale terminal are connected by an
interface and the point-of-sale terminal is configured to combine a first payment amount
related to fueling the fuel-cell-powered portable device with a second payment amount

related to a commercial transaction being processed by the point-of-sale terminal,



neans for

limting a rate at which fuel is dispensed to the

fuel -cel | -powered portabl e device.

19.

20.

21.

2
AS]

23.

- 40 -

A fueling station according to claim 18 wherein the point-of-sale terminal comprises a

user interface control operable to set the first payment amount.

A fueling station according to claim 18 wherein the point-of-sale terminal is configured
to charge a first price for fueling the fuel-cell-powered portable device in a stand alone
transaction and a second price lower than the first price for fueling the fuel-cell-powered

portable device as part of a combined transaction.

A fueling station according to any one of claims 18 to 20 wherein the point-of-sale
terminal is configured to not combine the first payment amount with the second payment

amount when the second payment amount exceeds a threshold value.

A fueling station according to any one of claims | to 21 further comprising a fuel

generator.

A fueling station according to claim 22 wherein the fuel generator comprises a hydrogen

gas generator.

A fueling station according to claim | in combination with a banking machine or other

networlk kiosk.

A fueling station according to any one of claims 1 to 24 comprising a key verification
system for determining whether a pre-approval key communicated by the fuel-celi-

powered portable device is valid.

A fueling station according to any one of claims | to 25 comprising a reader for reading
from the fuel-cell-powered portable device an identifier comprising a procedure for

transferring fuel to the fuel-cell-powered portable device.



29.

30.

- 4] -

A fueling station according to any one of claims 1 to 26 comprising a reader for reading
from the fuel-cell-powered portable device an identifier comprising a reference to an

external source of information relating to the fuel-cell-powered portable device.

A fueling station according to any one of claims 1 to 27 comprising a reader for reading
from the fuel-cell-powered portable device an identifier comprising information

identifying fuel requirements for the fuel-cell-powered portable device.

A fueling station according to any one of claims 1 to 13 and 15 to 24 comprising one or
more of;

means for retrieving from a data store accessible to the fueling station a fuel
transfer sequence for the fuel-cell-powered portable device;

means for determining whether a pre-approval key communicated by the fuel-
ceil-powered portable device is valid;

means for reading from the connected portable device an identifier comprising a
procedure for transferring fuel to the fuel-cell-powered portable device;

means for reading from the fuel-cell-powered portable device an identifier
comprising a reference to an external source of information relating to the fuel-cell-
powered portable device; and

means for reading from the fuel-cell-powered portable device an identifier
comprising information identifying fuel requirements for the fucl-cell-powered portable

device.

A fueling station for fuel-cell-powered portable devices, the fueling station comprising:
a source of fuel;
means for connecting a fuel-cell-powered portable device to the fueling station;
means for controlling dispensation of fuel from the fuel source to the fuel-cell-
powered poitable device; and
means for limiting a rate at which fuel is dispensed to the fuel-cell-powered

portable device.



