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Brief Description of the Drawing

lflustrative embodiments are shown in Figures of the Drawing in which:
FIG. 1 shows a schematic diagram of an exemplary vehicle (e.g. a bicycle) provided with a wheel
including a hub motor.



FIG 7 shows a front elevation view a cover. FIG 8 shows a perspective
view of a hub. FIG 9 shows a front elevation view of the hub of FIG 8.
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gear assenbl ith a. i g an exenplary pin detent.
O 53 ehore Y bk i fvhtbiew it up BHAK BY 2 pl ane 23-23 of FIG 22 of

t hd0first g&dp. 10380 iopiplap view ofthe hub of FIBI1 & 24 shows a side el evation view
of the fi rstFncgaarsnmgﬁm Se@tionVibw othe hutdf@1c.35> shows a perspective view of

a second ge senbl FI G .26 sho a sid ti i f t second
gear assenbﬁ:gl/egﬁsg? X?S -SeEiqaal ey 1ake,Ra0Ss Piaag i%i%?ﬂ"\% (PP@W‘*@\“”&%&- E‘d gear
assenbly. 3FIEI1G.shogs asideelevatidn wipw okd pisten.i on vi ew of the third gear
assenbly of Fb G4 sRdwsh bdttorh ﬁiﬁiﬁév&oﬁl‘?@ﬁl&t&%fﬁ@ gxenplary pin detent. FIG 29
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the third ggqg ﬁ%g\p@é gerQJectFJeQnew?Jfan uﬁht@sse?@bl?hows a perspective view of an

overdrive cover shows a_perspective view of a pad. FIG 34 shows a
per spective \W"e\ﬁSBPW%W"H\?éPM‘I‘tPOé“eH’l%weéﬂﬂ’Ht 355%"f‘%{¥?fe=r‘Gd17sk FIG 35 shows a
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PCT/ US03/ 15549 %s@wwp%veanw@ﬁ&sswesw@w an exenpl ary enbodi ment of

an assenbl y rortahiesa iid Bibvatibm Gew BLDfisTAdRI of Ble first Gear3bsentblyCef FES 23h@na a
side view of the assenbly G 37 provided with an exenplary carburetor.

FIGc 3§%Ehsivng aﬁeetxgrﬂglgfylp\f'e‘;%? iw of an exenplary starter assenbly and an

exenpl ary oVé®.cA3ishews a cross-sectional view taken across plane 23-23 of FIG. 22 of the first gear
25 assembly of FIG. 21.
FIG. 24 shows a side elevation view of the first gear assembly of FIG. 21.
FIG. 25 shows a perspective view of a second gear assembly.
FIG. 26 shows a side elevation view of the second gear assembly of FIG. 25.
FIG. 27 shows a perspective view of a third gear assembly.
30 FIG. 28 shows a front elevation view of the third gear assembly of FIG. 27 with a detail showing
an exemplary pin detent.
FIG. 29 shows a cross-sectional view take across plane 29-29 of FIG. 28 of the third gear
assembly of FIG. 27.
FIG. 30 shows a side elevation view of the third gear assembly of FIG. 27.
35 FIG. 31 shows a back elevation view of the third gear assembly of FIG. 27.
FIG. 32 shows a perspective view of an overdrive cover.
FIG. 33 shows a perspective view of a pad.
FIG. 34 shows a perspective view of an overdrive disk and a starter disk.
FIG. 35 shows a perspective view of the hub motor of FIG. 2.
40 FIG. 36 shows a perspective view of the hub motor of FIG. 35 with covers removed therefrom and
a portion of an engine shown in cross-sectional form.
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With reference to Fig. 1, the front wheel 14 may be rotationally mounted to the forks 18 at the first
35 fork mounting plate 54 and the second fork mounting plate 64. Movement of the bicycle 10 in a first
direction D1 causes counterclockwise rotation CCW of the front and rear wheels 14, 16. Likewise,
rotation of the cranks 40 in a counterclockwise rotation CCW may cause the bicycle to move in the first
direction D1. It is noted that the terms such as ‘front’, ‘back’, ‘upper’, ‘lower’, ‘clockwise’,
‘counterclockwise’, 'right’, ‘left’, etc. are provided for illustrative purposes only and that these terms are
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40  crank arm 650 to pivot about the input assembly ninth axis A9 (Fig. 18).
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40 With reference to Fig. 37, the first gear assembly overrun clutch 820 may be assembled by
placing a plurality of pins 824 into the plurality of pin detents 830, such as pin 826 being placed into pin
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the first gear assembly overrun clutch 820 may allow for the hub motor 100 to ‘overrun’ the axle assembly

to

200. As used herein the term ‘overrun’ may be defined as a condition wherein a first element is allowed
40  to rotate freely around a second element. In the case of the third gear assembly overrun clutch 1020, the
third gear assembly 1000 may rotate freely about the axle assembly 200 (i.e. the third gear assembly
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20 During the second operating condition, the hub notor 100 nay be
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therewith. -22 WD 03/098039 PCT/US03/ 15547 1In one alternative enbodi nent,
the hub notor 100 nmay be provided with a centrifugal clutch fornmed between
the two of the gears. One such location for the centrifugal clutch is
| ocation between the third gear 860 and the second gear 810. Wth reference
to Fig. 21, the centrifugal clutch may be configured such that the second
gear 810 may rotate while the third gear 860 remains relatively 5
stationary. The centrifugal clutch may engage the third gear 860 when the
speed of rotation of the engine 500 is above its mninumidling speed
(e.g. 1750 revolutions per mnute). Al though many types of centrifugal
clutch may allow this type of engagenent, a spring-|loaded centrifugal
clutch often acts upon a steel bell. Wen the second gear 810 rotates fast
enough, the force of the spring is overcone, thereby engaging the third
gear 860 with the second gear 810. 10 Another alternative enbodi nent nmay
i ncorporate other types of starter mechani snms such as flat- disk friction
pads that act in a concentric manner rather than acting in a radial manner
as illustrated herein. In this alternative enbodi nent, the starter
mechani sm may operate simlar to the operation of a disk brake on an
autonmobil e (rather than as a drumbrake). In another alternative enbodi nent
illustrated in Fig. 42, the nuffler 536 nmay be forned in a sem -
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15 circular manner to match the profile of the hub 400. The nmuffler 536 may
be attached to the engine 500 via the exhaust port 534. Mounting posts
(not showwp oamysobe provided to attach the nuffler 536 to tha/usharss400 at a
variety of ﬁ)OSl tions. Wiile illustrative enbodi nents have been described in
detail herei ﬁ ™t is to be understood that the inventive concepts nay be
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are |ntendeqnggg,p@foggw,hgggqh;ép dnacl ude such variations except insofar as
limted by the prior art 03/ 098039 PCT/ US03/ 15547 | claim 1. A
wheel for a3PRHER5Mxedly ﬁﬁc'bﬁg\}? Eaéd LR telHipvice aRidAB R B AEYdi n sai d
wheel ; camshugicatian lith ssdidendinexedl y attached to said transportati on device,

said carburetor being fluid comunication with said engine. 2. The wheel

of claiml and further conprisin an axle fixedly attached to said
transportat Pon deVf¥8eel Qbgti 1vﬂﬁ‘F’g‘FFh§%ﬁ°ﬂ‘Rﬂﬁﬁ%l rotates; and a cavity forned
in said axl an axlalfdedt)aaﬁlabl}edbelsa”muan?.p(ir{atjbrdd@&m’ﬁmht%ﬁdh(said\ﬂhbél rétatest and

car buretor. gwt -I;Qﬁe\y‘?r?%d Qe Shi @‘héositglbgﬁggmfddh c@ﬁxﬁwuﬁ&?!ﬂ@k h Sl c cApdlpek val ve

being in £1 8 onmuni cati on’'w ar buretor gine. " 4. The
wheel of claim1l and further conprising: a confined port| on for med adj acent
to said engiane; anewhbebedimimSiadnd fmafddnﬁﬂs.ﬁ)g)rti on i s in fluid communication

with said car ur.et and. s of claiml1l and further
conpri si ng: apﬁ%(avra Ve bgind in fﬁmgc "q‘olcat'ogr‘l”'tg s%'gc 'ﬁhre LAYS219F"9N%i ne and sai d
transportation device. 6. The V\/neel of cI aim5 and further conprising: an

overrun cluych |ﬁh§%3@ba@§,m 1%gm@m&npm.ﬁ§1 said gear train. 7. The wheel
of claim1 and ur,t @ £9 n‘g({] @ tarter .in sel ectabl e conmunication
bet weon engPda il PRSPy RPR] drsptiie Siferiingi g " 57 A wheel defining a first
axis for a whenegypaidicaniined pdiion is @ fuichgomnalinivgtionawithesaid icaburetor tisaidhergined

wheel , sai d engi ne conpri si ng a crankshaft ; a first gear having a first
surface said first surface bei ng eari n(rzl y coupled to said drive shaft,
said first gear JBFMHed QM and Tyrheccomplisilg:st axis; a second gear

i ntegrally fgearchiroin dseabty dnigaget! bgeeen §did atgineland mtrarspmaﬁbred@ida. sai d second
gear is drivably engaged with said transportation device. 9. The wheel of
claim8 and further conprising: a second shaft having a third gear forned
t her eon; whér ei n T8amhed! Bf iMpeagd fyrtheq@@aIPTsiRd'y coupl ed with sai d second
gear; and wagbeérfunSohiteh it ssleuidbledmaagenentitithsalalggatigaged with said
transportation device via said third gear. 10. The wheel of claim9 and
further conprising: a fourth gear fornmed on said second shaft; and wherein
sai d fourth7gear Tihe wiegl obgiaip 1cand Suthar omprsiagii d transportati on device. -24

a starter in selectable communication between engine and said transportation device.

8. A wheel defining a first axis for a transportation device comprising:

an engine formed in said wheel, said engine comprising a crankshaft ;

a first gear having a first surface, said first surface being gearingly coupled to said drive shaft,
said first gear being concentric to said first axis;

a second gear integrally formed on said first gear first surface; and

wherein said second gear is drivably engaged with said transportation device.

9. The wheel of claim 8 and further comprising:

a second shaft having a third gear formed thereon;

wherein said third gear is gearingly coupled with said second gear; and

wherein said second gear is drivably engaged with said transportation device via said third gear.

10. The wheel of claim 9 and further comprising:
a fourth gear formed on said second shaft; and
wherein said fourth gear is drivably engaged with said transportation device.
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WO 03/ 098039 PCT/ US03/ 15547 11. The wheel of claim 10 and further
conprising: a fifth gear gearingly coupled with said fourth gear; and
wher ei n swod3bvdosh gear is drivably engaged with said tramsparspaiisen
device. 12. The wheel of claim 11 and further conprising: an axle fixedly
attached to said transportation device, about which said wheel rotates; and
wher ei n sai d1fi f tThe gbeel of daigelOcnt &ibthgr compasiead t o sai d axl e. 13. The wheel
of claim 12 jaifl gbal deBSigICOUREd Wil $hid fodtheaf b Sel ectably coupling said
fifth gear t?| sai d. g_xl e.. 14, The wheel of claim 12 and further conprising:
an overrun GECSA|ME s rivaBl sngaqed with spidifansportgiondevige-sai d axle.  15.
The wheel of claim8 and further conprising: an axle fixedly attached to

sai d transpqgbt at QB wHEM loEQaim™A Uk rUMA! Lch-wheel rotates; and a starter
sel ectably cougllphggd'saig rr%'t or to safrﬁzjag; e"% 16. The wheel of claim 15 and

further comdPi@ y ajtachedtp Said Bansagytation deyjcg, abeptavhichsaid whgelirelategiadgos ed

Wi t hi n sai dwhareintsaid fifth geavhesetéctabyaingagad tousaidaxlesel ect abl y engages sai d
starter. 17. The wheel of claim8 and further conprising: an axle fixedly
attached to said_transportation device, about which said wheel rotates; and
an overrun dBut cAhg¥her! obERip 12508 furthey co@mPEsinghgi ne to said axle. 18. The
wheel of cl aistar8r sundtablyrdotifting sAITMH Gelaitg saidaxiex! e fi xedly attached to said
transportation device, about which said wheel rotates; and an cavity
formed in said axle, wherein said cavity is in fluid conmmunication with

sai d engi ne.14. 19.Thewaeelpbeaimgi2 apdl firtherc8mansingt urt her conprising: a

car bur et or ahbagh@diutdh selediably COUPTRY Yakilith @Barwb §did &aé.d cavity. 20. A net hod
of noving a transportation device conprising: providing an engine fornmed

in a wheel, said engine conprising a piston; providing a carburetor
fixedly attd&hedThewbesd! df ¢claimrsandfurthed edmpdsing:ce; m xi ng a conbusti ble liquid

Wi th air inagake fitédiPaifabledrto b4ia {rMisPordticPiBes tdoBliGvhiBnshid Wheel réth@ESHET i Ng
sai d conbusti Bal e m x&ﬁgre tpg, sal_(? engi ne, eépl odi ng said conmbustible m xture
in said eng®EELSHRSIARYLAIRING P EIglor g said axlss wo 03/ 098039 PCT/ US03/ 15547
transferring said piston novenent to said transportation device. 21. The

met hod of cgg_i M e RSk Byg,éi@e,rs @ RhérToMBrisidyt ovi ding a gear train coupled
: | ; Lo

between said piston and said transportation-device; and reducing said
pi st on noveERYYSPIMEA iR $2id 38isf erring sai d pi ston novement to said
t ransport at ianactuatendispesedidthinsaid cawitynad of cl ai m 20 and further conpri sing:

di sengagi g ,Adif) SA%AGF LA ARGLEL Liddata! d P ston moverrent to said

transportation

17. The wheel of claim 8 and further comprising:
an axle fixedly attached to said transportation device, about which said wheel rotates; and
an overrun clutch selectably coupling said engine to said axle.

18. The wheel of claim 8 and further comprising:
an axle fixedly attached to said transportation device, about which said wheel rotates; and
an cavity formed in said axle, wherein said cavity is in fluid communication with said engine.

19. The wheel of claim 18 and further comprising:
a carburetor attached in fluid communication with said cavity.

20. A method of moving a transportation device comprising:

providing an engine formed in a wheel, said engine comprising a piston;

providing a carburetor fixedly attached to said transportation device;

mixing a combustible liquid with air in said carburetor to form a combustible mixture;
transferring said combustible mixture to said engine;

exploding said combustible mixture in said engine to move said piston; and
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upon occurrence of an underpowered condition. 23. The nethod of claim 20
and further conprising: providing a starter selectably engagi ng said engi ne
to said twenspersati on device; and starting said engi ne tPaTiushy/isgue said

pi ston rmvetirrgggfemx Wﬁ&brﬂ‘%o%@ﬁeﬂt@ :SESpr%a‘*rong Jret | hod of claim 20 and

further corrprlsm providing a rai Wher ei n sai d transferring
sai d conbusti ble m xture conprises transferrl ng said conbustible mxture

t hr ough sai Q1fueIThéaiehhoa@faaincto@agiumaero’aﬁ,pngmge met hod of claim 20 and
further conpri S Port nt, t.o said engine;

; n_adj ace
br essur i 21 ng R HasabY i Re iy PR Htabry o TafRdi Rl et G 3 s o
pi st on novemesycing s3ig pistvh mommarmﬁo iganaferring 5aid pigton mowement@)mﬂ fragispytation
provi dyggeed check valve in fluid conmrunication with said engine and said
carburetor; closing said confined portion with said check valve. 27. A
wheel for a transportation device conprising: a hub conprising an external
cyl i ndri cal 2Race;Thanethad of ¢claimr20zind 6othensmpdsingengi ne fornmed on sai d external

cylindri ' cal gfsefdaging 28d ea‘g’ﬁe Wﬁinsf}fmnﬁlsélh Wst%z N EmEMId Sfd tr&ﬁfm{a’tléd dice?

plurali of TinS forned on sald |ntérnal conbustion engi ne. . The wheel
of cl aiu “?Fc'éffﬁi‘c?ﬂfr“l"rf@Pere?@’FFﬁ?q@F‘ﬂ'ﬁ°" a nuffler concentric to sai d hub and

attached to said internal conbustion engine. 30. The wheel of claim 27 and

further comgii si prgegféfh%ﬁldpélﬁﬁw%laﬂﬁ'ﬁﬁhg&rom?y f said external cylindrical

face, said counter i sposed from said internal
conbusti on @MYidHE.a stangr mcwv@gsm SP@'PPQB@@/SEGSW?SPOBQ“OWHE'CWE@I of claim
27 and furt Beifting @8R ehgihe 1@ initatd $aid SIQOICRABIMent byengagish daidstaread a plurality of
spokes attached to said rimand said hub. 32. The wheel of claim 27 and
further conprising: an internal cylindrical face oppositely disposed from
sai d ext er n@F cyl Thedneteed of £laime20 anddurther comniikiag:port providing fluid

conmuni cat i gﬂ)vfdl'r@mfﬁalrﬂ| bnﬁH er nal cyI indrical face to said internal
conbustion engi ne St _sa tern ndrica

1 ai m 27 andPER AR AR AP SN BBt AT AL e er nal
cyl i ndmixere thrawegh. said3del ralltesavhewineof cl ai m 33 and further conprising: an

axl e assenbly about which said wheel rotates; a cavity forned in said
axl e; and wherein said cavi t,% is in fluid communication with said confined

portion. 3% ThdNgAeted gf claing0and M FOMgisier conprising: a check val ve
in fluid coprovidinga doofimedipbitiors adjatentrtd egicehgirepnbust i on engi ne.

pressurizing said combustible mixture in said confined portion with said piston movement.

26. The method of claim 25 and further comprising:
providing a check valve in fluid communication with said engine and said carburetor;
closing said confined portion with said check valve.

27. A wheel for a transportation device comprising:
a hub comprising an external cylindrical face; and
an internal combustion engine formed on said external cylindrical face.

28. The wheel of claim 27 and further comprising:
a plurality of fins formed on said internal combustion engine.

29. The wheel of claim 27 and further comprising:
a muffler concentric to said hub and attached to said internal combustion engine.

30. The wheel of claim 27 and further comprising:
a counterbalance formed on said external cylindrical face, said counter balance being oppositely
disposed from said internal combustion engine.
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36. The wheel of claim35 wherein: said check valve conprises a rotary

val ve. 37. A wheel for a vehicle, said wheel conprising: a m xing neans for
creati ng wWo®menysosd i bl e m xture, said m xing neans fi xedl ypratrtisehied4t o said
vehi cl e; and a conbusting neans for igniting said conbustible mxture, said
conbusting nmeans rotationally attached to said vehicle. 38. The wheel of
cl ai m 37 an@?!f ur Thewhesh abelaimi2dgnd furthergapesingi ng neans for transferring said
conbusti bl eamédﬁeﬁmidtelgz,.aamd aﬁ& Xi ng neans to said conbustion neans. 39.

The wheel of m_ 37 .an i r| si.n a gearing neans for
converting \%’ be?{éP%heéaﬁftS@ ‘8.58"‘6'8‘ ﬂﬁ"f’ﬁ%’ means into forward novenent
of said vehicle. 40. The wheel of claim37 and further conprising: a
pressuri zi ngp meanfie ivikel Bf GAMYT7IaRl RBh&IoMpRRFPUSt i bl e mi xture. -27

an internal cylindrical face oppositely disposed from said external cylindrical face; and

an intake port providing fluid communication from said internal cylindrical face to said internal

combustion engine past said external cylindrical face.

33. The wheel of claim 27 and further comprising:
a confined portion formed on said internal cylindrical face.

34. The wheel of claim 33 and further comprising:

an axle assembly about which said wheel rotates;

a cavity formed in said axle; and

wherein said cavity is in fluid communication with said confined portion.

35. The wheel of claim 27 and further comprising:
a check valve in fluid communication with said internal combustion engine.

36. The wheel of claim 35 wherein:
said check valve comprises a rotary valve.

37. A wheel for a vehicle, said wheel comprising:

a mixing means for creating a combustible mixture, said mixing means fixedly attached to said
vehicle; and

a combusting means for igniting said combustible mixture, said combusting means rotationally
attached to said vehicle.

38. The wheel of claim 37 and further comprising:
a transferring means for transferring said combustible mixture from said mixing means to said
combustion means.

39. The wheel of claim 37 and further comprising:
a gearing means for converting work generated by said combusting means into forward

movement of said vehicle.

40. The wheel of claim 37 and further comprising:
a pressurizing means for pressurizing said combustible mixture.
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