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DETACHABLE FUEL, CELL POWER UNIT FOR VEH CLE

APPLI CATI ONS The present invention relates to fuel
cells and in particulars to the use of fuel cells in
vehi cles. Thore is increasing unrest in the use of
ffiel cells as alternative sources of energy for
various autonotive applications. Fuel cells offer

el ectrical power output fromthe el ectrionical
conversi on of hydrogen and and oxygen to water and
therefore offer 10 significant benefits in enabling
subst aDITH CHARIIE FUBD dELIpmm ONIRFORNEHIOLAt of
use. Furthernore, fueA $15R8 be operated froma
di rect stored supply of yﬂ‘ rogen (e.g.. bottled in
conpreased foam), or from an indirect supply of
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prebieléssor). 15 However, there are nmany associ at ed
probl ens to be overcone in applying fuel cell

technol ogy to autonotive applications. These probl errs
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Vaidnifabdt %ﬁk@i&fﬂ%hdwn@ QB et OREuctibh in pdlRECH B pbhe of L4¥e
t [ echar o refuel the vehicle to an Qéig't abl e
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BB B e Y ey ool i B AR Ayl
| plod@ssopackage t hat |s sw ted to the vehicle in
guestion. 25 It is an object of foe present invention

to provide a versatile solution to providing a fuel
cIédWevaaﬂ:ené goomery asgdciatell probdenwcthitel cveicome intvippliying dinad coll

robl ens i cat b re
over c Po é‘gt" ctévg r o hcagl oﬁlgle%sg% Blefh tlﬁmﬁe g@e‘ﬁ?wgmg
i uffieivpd nmwepmmm tes weﬁ siaé aglghiss phiver cell nmtablhdcvr the vehicle,
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housi ng con uel reservoir for storin
aterifdacrerating ccerld@msr, G0 helvripg thef tirag togrethiargs parskiel thp vehicle
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combustion engine; (iii) interfacing the fuel cells with the drive and conirol systems of
the vehicle; and (iv) providing the fuel cell power unit in a package that is suited to
the vehicle in question.

It is an object of the present invention to provide a versatile solution to providing a
fuel cell-based power unit for a vehicle in which some or all of the problems indicated
above are mitigated or overcome.

According to one aspect, the present invention provides a fuel cell power unit for a
vehicle, the fuel cell power unit comprising a unitary housing:containing:
a fuel reservoir for storing fuel;
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a refuelling port in an outer surface of the housing:
and an airflow path extending between a first inlet
port on an outer suriluoa of the housing and a first
outlet port on an outer surface of the housing, via
cat hode elenents in the at | east one fuel cell stack.
According to second aspect, the invention provides a
fuel cell power unit for a vehicle, the -fuel cell
power unit conprising a unitary housing containing: a
fuel reservoir for storing fuel; at | east one
elhaetiachemcaalicaf figlcelicebl fosteBceking drctriga|PPye firfg
el.ectrical power fromthe fluid fuel; a refuelin ort

ﬂleﬂ]“’ﬂ%glh outer surface of_the housjng; an aignl‘OI ow
patrelﬁle@xz@ﬁdliMU@%@#“&’J{WSF‘&W& nlet port on an outer
sy Laee pﬁ? c:tttiﬁin]? Béﬁiéemﬁﬁaﬂdletaaoft ion st owrtsheéie okt on an
out er _surface of the Sj i Aa nts in

L - e

in tht g lesst onpGreltcelbriacan out er surface of the housing, the
second inlet port also being coupled to the airflow

pat h; and, at least one of the inlet ports and
Accadiniggo spont ssprohrd iseentipnmeeddesetiuhberti o vwies kit fdrts yegicle, the

t ower .unit.. 15 According. to third aspect, the
fuel Fﬁﬁ%‘ﬁ?’?rdﬂlt;ﬁog\?{la% g O@gﬁg CB%@EPI? ini ItO conprising a
unj thad] YedBOWs f00st6ARE Alenti Nng: fuel reservoir for storing
fuel ; at | east one el ectrochem cal fuel
cebt leatt quk cleeirochemiaabficheel bitadk for dellveppasiecicahpayss from the
flui fluid fuel; a refueling port in an outer surface of
dt €’ housi ng; an airflow path extendi ng between
a hirsfatlingbet inp@rdut@rudncemnfites heusifgace of the housing
and a first outlet port on an %mft)er surface of _the

ho @B PEOW\RHE CHINEEDSEY eFeh st et PRE 080 OYIRL SUTRE of (R

hous%fé %q]dsé ﬂx“sk outft gort 2Rn lodtct Bl RAIIH hRBind, Vi \WethoSLEIEAERS in
0 e housi ng.
the at least one fuel cell stack;
a second inlet port on an outer surface of the housing, the second inlet port also
being coupled to the airflow path; and,
at least one of the inlet ports and outlet ports comprises a recessed handle for lifting

the power unit.

According to third aspect, the invention provides a fuel cell power unit comprising a
unitary housing containing:

a fuel reservoir for storing fuel;

at least one electrochemical fuel cell stack for delivering electrical power from the
fluid fuel;

a refueling port in an outer surface of the housing;

an airflow path extending between a first inlet port on an outer surface of the
housing and a first outlet port on an outer surface of the housing, via cathode elements in
the at least one fuel cell stack; and,

a latching point on a lower surface of the housing.
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5According to fourth aspect., the invention provides a

fuel cell power unit conprising a unitary housing

containing; a fuel reservoir -for storing fuel;

at | east one el ectrochem cal fuel cell stack for
Acc8Rling/@r fdihgtheés?éétrt'h@ AveRQ¥EHrok TR tring chill Ebwexfmd GomkPRing a

refueling port in an outer surface of the housing;
umtmh@usmggwtplamg extendi ng between a first inlet port

oute rf f the housi ng and a first outl et
porat resa?ﬁvoéru OéF'to F?%\ce of the housing, via cathode

el erRAttonk Rldchech@init asdl celhgaiiflr delgVdringlebekicabpslyerdrom the
~set _of recessed contacts in a | ower surface of the
fluidy@gki ng 15 According to fifth aspect, the invention

pr QYL ARRnRpdt il af (ﬁltérsﬂ otk ho®@WPr i Si ng unitary
ue

housing ¢ al ni ng: reservolt for storing fuel;
at aheasibwqraeh &{teﬁhﬂg)‘@dnwmmzaﬁrsi irdét poetl dn asitautde siidace of the
del i veri ngBeI ectrical power

the 20fluid_ f a
housipg BHE PP Cran e U Al Bstie Had ﬁi‘gelements in
the Alefl 51{4 QW RatdhexieNdi ng between a first inlet port

on an outer surface of the housing and a first outl et
pomrtsebof raceseadt @ntastsrif adevefsutfhee tidhs hewpingsi a cat hode
elements in the at |least one fire] cell stack; and,
25at | east one auxiliary power outlet. According to

AccSidti o 8RR Gbpect, AR ihPURIdK Ipdoyi BV fudBselidowed @hit 68hbrising a
power unit for a vehicle, the fuel cell power unit

unitgrymorbisg ggntaining: t ary housi ng cont ai ni ng:

a fuel reservoir for storing fuel;

at least one electrochemical fuel cell stack for delivering electrical power from the
fluid fuel;

a refueling port in an outer surface of the housing;

an airflow path extending between a first inlet port on an outer surface of the
housing and a first outlet port on an outer surface of the housing, via cathode elements in
the at least one fuel cell stack; and,

at least one auxiliary power outlet.

According to sixth aspect, the invention provides a fuel cell power unit for a vehicle, the
fuel cell power unit comprising a unitary housing containing:

a fuel reservoir for storing fuel;

at least one electrochemical fuel cell stack for delivering electrical power from the
fluid fuel;

a refueling port in an outer surface of the housing;

an airflow path extending between a first inlet port on an outer surface of the
housing and a first outlet port on an outer surface of the housing, via cathode elements in

the at least one fuel cell stack; and,
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a fuel reservoir for storing fuel; 30at |east one

el ectrochem cal fuel cell. stack for delivering
el ectrical power fromthe fluid fuel; a refueling port
in an outer surface of the housing; an airflow

Pakh eR¥f-RAY E&N&@& VE8Ble@ofipfisihgiatt&dss R FémOMbRNreBsV B said
surface of the housing and a f| rst outlet port on an

fuel g¢lt B9WerUIitace of the housing, via cathode el ements in
35the at | east one fuel cell stack; and, 5an
electrically powered vehicle conprising a recess for
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Enbodi ments of the present ntion will now he
dePiBRetIc By AP BT e 5‘5%5(3“%5 “with reference to the
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use wth a vehicle, SUC{{ Sli fand
sw t abibwes iehowéléé"llewﬂ‘t?fﬂefs%‘ﬁ’ie ey o4 T4t 89 ":"ser “‘i‘ﬂl Jure 2
shaws m@@smml@mﬁeﬁ;&pmmmwdew of the fuel cell
power unit Of é ra r?grru atlc persPecttlrﬁQ ieqeé ﬂpeaﬂlgllcélh Ipb/we? Wkit ey

to rebl&4f P ure hows a schematic
pempemmsmmx@mtfawashtermm@@ﬂlde%mer unit of figure

é‘ Wi t Ftﬂ'lﬁ'é deswe @rsEﬂeéLnkcyPaﬁlb&h\@W@W df Gher redealside nt ¢ nal
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Figure 5 shows a schematic perspective view of the underside of the fuel cell
power unit of figure 1;
Figure 6 shows a schematic side view of the fuel cell power unit of figure 1

fully installed within a motor bike;
Figure 7 shows a schematic side view of the fuel cell power unit of figure 1 in

a partially ejected position within a motor bike;

Figure 8 shows a schematic side view of the fuel cell power unit of figure 1 in
a fully ejected position on a motor bike ready for removal;

Figure 9 shows a schematic side view of the fel cell power unit of figure 1 in
a fitlly ejected and partially removed position on a motor bike; and

Figure 10 shows a schematic side view of the fuel cell power unit of figure-1
folly removed from the motor bike.

With referénce to figure 1, there is shown a preferred compact style of fuel cell' power

unit 10 for use in a vehicle. The power unit 10 is particularly adapted to be removable

from the vehicle so that it can be used as an alternative power source for other
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cell power Bra offigure 1 wth, sides partially cut

away to reveal. internal detail; Figure 5 shows a
sohemati ¢ perspective view of the underside of the
fuel cell power unit of figure |I; Figure 6 shows a

schematic side view of the fuel cell power unit of
igure 1 fully installed within a notor bike; Figure 7
shows a schenmatic side view of the fuel cell power
unit of figure 1 in a partially elected position
within a notor bate; Figure g shows a schemati c ai de
view of the fuel cell power o of pre infilly
eppdications. posinplen ol smnh aﬂzmnmhcaypksemmradgdcquh@ﬁémvsm
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pemoy eddoon §Elting or e@nemllmwnaom@b ea?aﬁmmeg §rd asorasiebiis
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ill'y removed fromthe Mtor bike,
W;ﬂbnnmce of the pravsBUritcbyrqnalling the SWApRPEOTPWG HBifHh oguse of the

P ﬁﬂfﬁﬂ%‘iﬁqﬂ%& LeniQt. SdppBl aGREHarROPeRerlun@n0 6

10 rt larly
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GatibdASsokiBEdhw RShaRtby olvred BlbitMevdder source for ot her

The power it 10 is also particularly adapted to integrate with the vehicle in which it
is to be installed for optimum ease of use, versatility and efficiency. A umitary
housing 11 includes side panels 11a, 11b, trailing edge panel 1lc, top surface 11d,
leading edge panel 1le (see figure 4) and lower surface 11f (see figure 4). The
trailing edge pansl 11c includes a recessed handle 12 also serving as a first air inlet
port. The leading edge panel 11e also includes a recessed handle 14 alsa serving as a
second air inlet port. The top surface 11d also includes a recessed handle 13 which
may also serve as a further air inlet port. One, or preferably both, side panels 11a, 11b
include an air outlet port 15. The exact disposition of air inlet and outlet ports may be
varied according to different designs, and some or all of the inlet / outlet ports may
serve as recessed handles. The top surface 11d preferably also includes a refuelling
port 16 for easy access when the power umit is installed in the vehicle or when it is
removed from the vehicle. .

With reference to figures 2 and 3, the internal components of the fuel cell power unit
10 comprise a pair of fuel cell stacks 20, 21 and a fuel supply reservoir 22. In the
preferred amrangement, the fuel supply reservoir 22 is a cylinder for storing
comi:ressed gaseous hydrogen. In other embodiments, indirect hydrogen source fuel
types may be used, such as methanol, ethanol and sodium borohydride, contained
within suiteble reservoirs. Where such indirect hydrogen Sources are used, the fuel
cell stacks 20, 21 may be specially adapted fuel cells for use with such fuels (to
include direct methanol fuel cells, solid oxide fuel qalls, direct borohydride fuel cells
etc.), or conventional hydrogen fuel proton exchange membrane cells in combination
with a suitable fuel processor (not shown) for generating the hydrogen for delivery
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appl i cations. Exanples of Mll other applications my
i ncl ude providing donestic power for permanent or

t enporary accommodati on, energency power, nobile

of fice power, outdoor lighting or generally running
portabl e appliances such as portable conputers etc.
The renovability of the power unit 10 also facilitates

easy caniafr,..nance of the r.twit b nabl i ng t he
o o PR et ok trehpeiod 38 e b
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et ool e R 3 S bt Uy BiELIsh, deBiodt BiRssure

pegdsocgursrd4i ated with battery-powered el ectric
vehicles, 10 The power wit 10 is also particularly
adapted to integrate with the vehicle in which it is
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supply reservoir 2 In the referred arrangenent, the
fuel suasply reservoir 22 is a cylinder for storing
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hydr ogen Sources are used, the fuel 30 cell stacks 20,

21 may be specially adapted fuel cells for use with
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an chntab¥y oPbE%Ed A€ indépendefigiit el Olink34. Cool ant and oxXi dant
air is delivered to the fuel cell stacks 20,21 from
the air inlet port in reces$ed handl es 12, 14,
Preferably, the fuel cells 20, 21 are of the open
cathode variety, in that air at anbient pressure is
streanmed over the fuel cell cathode plates to serve as
(0 oxidant supply, (ii) as an exhaust carrier flow and
(iii) as a coolant. To 10 this end, the power unit
provi des an airflow path extendi ng between the inlet
port 12 and / or inlet port 14 around the fuel cel
stacks 20,21 and between the Aral cell plates via
filters 35, 36. Depending upon the perfornmance
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4 The base IIf of the pcwa St housing 11 al so

i ncl udes a | anbing paint 52 which is adapted to couple
with a suitable retaining and ejector mechani smon the
vehicle in which it is to be installed, to be
described in nore detail hereinafter, Figure 6 shows a
schematic aide view of the fuel cell power unit 10
filly blataikAi within a bike 60, according to a
preferred enbodi nent, The power unit 10 Ls positioned
within a stens 63 | ocated between the handl ebar
position 61 and the caddie position 62. In the rally
instal l ed position of figure 6, it will be noted that

the, 1 t t. .14 Ay
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h
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supirested theretofiyrien bike faring 64) asaistes byoionml motiggofahrivehicle 60.
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ovvereg st rut orns an_ ejector maehapl sre The
\atse haye air digected tewg&‘géaymrnmaﬁped%p@& the sida o gides pfythe
V\/Z)f gdre latching point 52 25 which is coupled to.a
| atch 88 in the support platform65. Figure 7 shows a
15cogr espondi ng schematic side view of the fuel cell

PO réfilling HartR8hd infthdaibteBi R6ds@6le bt Qi BEitdop mblated Position

this artlall%:ejected positio the as powered strut
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I Othgli@enadtlet ifiBR lefhey irl Bitwr indfe I&idle §0.LRSwivh QEKMVE FOM the
abog@ ivot point 66 and the fuel sell power unit has
fq‘genti ally partially enmerged fromthe recess 63,
9(}The power unit 10 is sat latched to the support

orm 65. S S e.8.s
P or 2 SRR 0 St RO o B, R e ose gf oo rcess
povidr Theistppbft platfolny isdisped etdpitatqiit 166 shd kevéable abouttthe sivot
ful ered s t
r el B BENAS e pPPerd B BT BT B 3P Bl byl e
up prewelpmstl 10i ip angegedmhitic the Edppbis phitfost ap twaglof the ddtehimgepbint 52
i ¥ e saddl e position
262% Lﬁ g Ei%r%“s@ %%ﬁ&&ﬁrfy tesjgect ed pOSIptI on,
t he Iatch 68 may be decoupled fromthe |atching point
52 f t
decoupl e(%; g L‘E‘%gf&ﬁ& %d\%/eu‘?&”u%f\tﬁ@cfg% Elbg%lﬁﬂm
erialite edadotan tHedile H8p dr thmmamaﬂlm eiecB8 pesifibns g gay powered
r a Ishrutd had BE ﬁéﬁ:ﬁnm I
asI It beconesqgécdgggog}g%f@‘gggo gﬁ?gs nor e 961[5—)/20
30y desPeibFlockwries GE@EUEV?thOmta)ﬁﬁoé’éddrﬂl%l gIndll caPesy unit has
consequentially partially emerged from the recess 63. -The power unit 10 is still
latched to the support platform 65 at this stage.
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10 when the support platformreaches the fully ejected
position.' The power unit 10 may be conveniently drawn
back fromthe ejected position of figure 8 to the
partially renoved position of figure 9 using the
trailing edge handle 12. At this point, the |eading
edge handl e 14 al so becones accessible, and the power
unit 1510 may be lifted off the bike inits entirety
It will be noted that the slidin ti 0 %{ the

tHigire 8 PV AgRTemending fehemafie E‘F%He‘g 82 &F f‘éfﬂ P‘t% ur e

aly & fls hed @@fntﬂﬁ@tﬂwao amweﬂnpegamupomm thé prypowerdd situs 67
results i C ts
o

ahBstnfidliyaligea Mithct sipat wih 80 hdsacbmtn@ ;hewmdtﬁpoamen 62 of the

o Tl s SRR Bt SRR B3 o lchi o e
fintchiyg pokr6Y entithe bowariuhit 1%@%@&%@@@%6 lafchriqegypled)
J ettfi‘a: ”hegq@‘]w%{&ntetas%oc{mm%e Hon B tasp&crlsmroete &5284i n

Y her v such as any fwo o m@geled
tsummstp@ﬂt80FoDed0mlglerthvéﬁﬂhc1F§Sb° 5@?9%&&‘?@“ c%‘s% oSS

MR Yesfle Eé’ﬁhQ@@B 510:501% %Ye?e&ﬁiy RONRSPUA] fnfy bcdud ApEREALY he
power out /or _range the vehicle. The

pwbp&erswoﬂébﬁ@ﬁ”ﬁ@ﬁtp%@w ‘i’%"t 9%l arly adapted to

provi de for qU| ck and easy 'connect and rel ease from

th hi cl t f.th
ot i 39 2 b BRFOR Deno RS el o BErBL LR
ﬁguea”s‘taﬂe piidtibIly Iamatradrpaémdnpf Hfurald dsfirrtherrailingltigs f@n¢1§/b'es

bt sispies De eafie i Rt R oloB AR RRY RRkra R MER e RN S
10 may be lifted off the b1ke in its ennrety

Tt will be noted that the sliding action of the power unit 10 from the fully ejected
position of figure 8 and the partially removed position of figure 9 also results in the
decoupling of the electrical contacts 51 on the power unit 10 from corresponding
electrical contacts 90 on the bike, which are integrated with the support platform 65.

Figure 10 shows the bilce 60 with the fuel cell power unit 10 fully removed.

It will be understood that similar retaining and ejector mechanisms may be provided
in other wehicle types, such as any twa or more wheeled transport. For larger
"vehicles, separate recesses 63 may be provided for several power units to improve the
power output and/or range of the vehicle. The preferred destgn described is
particularly adapted to provide for quick and easy connect and release from the

vehicle.

An important aspect of the preferred power units 10 as described herein is their ability
to interface with a plurality of different vehicle types, and the ability to act as -
independent power sources for other then transportation. For example, the power
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units 10 may be renoved umthe vehicle to provide
power for canping activities or for donmestic

el ectricity, when: required. The power mats 10 may be
provi ded with separate power outlets of different
vol t age and/ or connection type (not shown), or a
tailing socket (possibly with a voltage converter
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effected by switching in and out selected stacks in a
fuel cell systemso that net power output is
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The vehicle power controller nmay al so be operative to
recharge any auxiliary power supply of the vehicle
(e.g. lead-acid battery or any other el ectrochem ca
battery type) when it determ nes that the vehicle
power demand is |less than the present allowable Iimt
of operation of the fuel cell power unit. 20 The
positioning of the fuel cell within the vehicle nmay be
veapileth e G eiswrg thad it arsywigin aloalle aityios fhgpuel cell power

ameters. However, it will be noted that the
centrally nounted position, Wth side venting air
flows, on the bike 60 of figures 6 to 10 can

aﬂa\@%ag e xSp&e, ms eectcﬁleal reithl @l:tuita23s i thampookr wat ber

air proxi mal i d I n. 25 oth
tevigeg fo tE"qul“"’éﬁﬁglﬁlé‘iat &t@ AR RV useé&#ﬁ ! gge
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t hi clotigd
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OLteBied B¥witBiaky iR fand B8 séiudistags invd ﬁeleaIl e seletmnbevedrn

output is temporarily diminished only by a relatively small amount.

The vehicle power controller may also be operative to recharge any auxiliary power
supply of the vehicle (.g. lead-acid battery or any other electrochemical battery type)
when it determines that the vehicle power demand is less than the present allowable
limit of operation of the fuel cell pawer unit.

The positioning of the fuel cell within the vehicle may be varied according to many
alternative design parameters. However, it will be noted that the centrally mounted
position, with side venting air flows, on the bike 60 of figures 6 to 10 can
advantageously be used to maintain a stream of warmer air proximal to the rider. In

other vehicle types, the fuel cell exhaust air stream may be used for space heatmg
purposes.

Other embodiments are intentionally within the scope of the accompanying claims.
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the at | east one fuel cell stack; a second inlet port
on an outer surface ofhousing, the second inlet port

al so being coupled to the airflow path; and,

at least one of the inlet ports and outlet ports
conprises a recessed handle for lifting 15 the power
unit The fire cell power unit of claiml in
which a first inlet port &dims| eadi ng edge of the
power unit and a second inlet port on. a trailing edge
of the power unit conprise the recessed handles. 20

1. 3. AThiel deigloweelhit RV Fehivd, theofuelcdelli powr it whinptisibf e unitary
refueling port is situated in an upper surface of the
houspgmontaiing. 4. A fuel cell power unit conprising a

unh‘ﬁ?e”es?rgflgﬁi_fﬁlgst%ﬁéﬁ{eﬁ' ng: 25a fuel reservoir for

storin | east one el ectrochem cal fuel
ceh lest ankelbatrodtiemioakfiichgelbdtedkt for delivepogelectricahpdvire from the
fluid fuel; a refueling port in an outer surface of
fluidfiel; housi ng; an. airflow path extending between a

fi g?éfu%lﬁ%g?orpiﬂ ho%r%ﬁlﬂéet&fthéwﬁsﬁ@e of the 30housing

l'et port on an outer surface of the
hoans am@owpaﬁl exa&rﬂu@)eeh'mﬁst infetphg catan| cuges tsudaes dfiiled

housg}egl almqlea ﬁr@hgqt%& _port %g agf&%P glq?ttlﬁa amlﬁg‘}l/\{? rcg ilu 0d ?lg]inﬁréts in
the 21448 JrRr¥elR@HSIRY, cont ai n

a second inlet port on an outer surface of the housing, the second inlet port also
being coupled to the airflow path; and,

at least one of the inlet ports and outlet ports comprises a recessed handle for lifting

the power unit.

2. The fuel cell power unit of claim 1 in which a first inlet port on a leading edge of
the power unit and a second inlet port on a trailing edge of the power unit comprise the

recessed handles.

3. The fuel cell power unit of claim 2 in which the refueling port is situated in an

upper surface of the power unit.

4. A fuel cell power unit comprising a unitary housing containing:

a fuel reservoir for storing fuel;

at least one electrochemical fuel cell stack for delivering electrical power from the
fluid fuel;

a refueling port in an outer surface of the housing;

an airflow path extending between a first inlet port on an outer surface of the
housing and a first outlet port on an outer surface of the housing, via cathode elements in
the at least one fuel cell stack; and,

a latching point on a lower surface of the housing.

9
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a fuel reservoir for storing the at |east one

el ectrochem cal fuel cell stack for delivering

el ectrical 5fluid fuel; a refueling port in an outer

surface of the housing; an airflow path

extendi ng between a first inlet port on an outer

surface of the housing and a first outlet port on an

outer surface of the housing, via cathode elenents in
5. tha& ﬁlel tadmtw ayneit fcumiprisial la wsitagkiousing cont@airget  of

rec ed cont | ower surface of the housing 6.

i
r‘Esé’FYOI’b%\’/'\étro“Hﬁif‘fel’conprl sing a unitary housing

c oat RhfloRE eledtrbdtRini &R S8 KONl Stablofor AbIVrG cfdd]cal power from the
at | east one electrochem cal fuel cell Stack fo

fluidi@kl;vering el ectrical power fromthe fluid fuel; a

f f the h
o AP PRk o B B BHERERRET T et "por

0N aR RirflvlatiBeNtérmieey htwhdiea it giltgoatitsh aa dutdr Strfuetdfete
port on_an outer surface of the housing, via cathode

housem&m rst puilel pogton|ag pyter swdage pd|thelqusingt wa athggdgielements in
the a%%gt (ereaﬁ% c%ﬂesta%ﬂxé iary power outlet. 7. A fuel cell

uni cle, the fir.l cell power unit
c o mseu diragssedwontaatsyin h dusersgriacndfahahmginga f uel
reservoir for storing at | east one
el ectrochem cal fuel cell stack for delivering

6. ©l aChil Gl o‘%&éi‘%hlt CBI?lPl‘lEIHg afuhihd HoliSihg %oﬁt@ihﬂ%l. ing port

inn outer surface o housi ng; n airflow
parHhudxesendinir fetingérela first inlet port on an outer
JBort, on

ourtRed abr sleatoetie! M 8 hgack fo velihaRa BRisnppepm he
fluidRthe at |east one fuel cell stack; and,
a refueling port in an outer surface of the housing;
an airflow path extending between a first inlet port on an outer surface of the
housing and a first outlet port on an outer surface of the housing, via cathode elements in

the at least one fuel cell stack; and,

at least one auxiliary power outlet.

7. A fuel cell power unit for a vehicle, the fuel cell power unit comprising a unitary
housing containing;:

a fuel reservoir for storing fuel;

at least one electrochemical fuel cell stack for delivering electrical power from the
fluid fuel;

a refueling port in an outer surface of the housing;

an airflow path extending between a first inlet port on an outer surface of the
housing and a first outlet port on an outer surface of the housing, via cathode elements in
the at least one fuel cell stack; and,

an electrically powered vehicle comprising a recess for removably receiving said

fuel cell power unit.

10
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an electrically powered vehicle conprising a recess
for renovably receiving said fuel cell power unit.
8. The fuel cell power unit for a vehicle or claim?7
in which the recess includes a | atchable ejector
mechanismfor lifting the power wait out of the
recess. The h cel,l. .power. uni.t for vehi
8 o IRt pil n e Rder £ ninBY B 2ab ot %G e lfin s o
latch@B dcB@ IneheniPRabE liPingthOpdWdr Qhittdie oPBvREcetni t, t he
I atformincluding an engagement mechani sm for
engaglng with a latching point on a |ower surface of

D RUPLIR R BPISOLS A0TSRl BBl
meclllaind:dnu desprades AGLgEsAt platiernator tidkiedwqrrumit] the pdatfdormdneidding an

for a|rflowf omthe front of .the wvehic to the
engaggReRtdneqhppsyy f?r BReeeing et ¢ BHIENG RRintgn @{?N@ﬁﬁm\fé}cﬂ?f thee

housﬁr%ﬁth@ﬁ&&eﬁﬂn@n outer surface of the housing of the
p runit.

10.  The fuel cell power unit for a vehicle of claim 7 in which the recess includes at
least one air duct providing a conduit for air flow from the front of the vehicle to the
recess, the air duct positioned for alignment with the inlet port on an outer surface of the

housing of the power unit.
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