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Background 5 Transportati on devices have contained notors in the past.
Certain limtations of these prior art notors have been realized. One of
these [imtations is that engines operate at a relatively high speed (e.g.
5,000 to 10,000 revolutions per mnute) while wheels on vehicles operate at
much | ower speeds (e g. a 26-inch bi cycl e V\/neel may operate at 100

revol uti ons per, _[m t di scl osed
herein, a whek 5119 o IRV ! : | EH3i ne forned
in the wheel; and a carburetor_fixedl ttached 0 the transportatlon

devi ce, the carburetor bﬁ OCIAT &ER‘EW]@W the engine. In

anot her exenpl ary enbodi nent di scl osed herein, a wheel defining a first
axis for a transportation device may include: an engine fornmed in the
wheel , the engine conprising a crankshaft; a 15 first gear having a first
surface, the first surface being gearingly coupled to the drive shaft, the
first gear being concentric to tEe flrst axi s; a second gear integrally
formed on the first gear first s d wherein the second gear is
drivably engaged with the transportation device. |In another exenplary
enbodi ment dirEpsngaatign Aevices have sontained ARtogHin Hhe pash Castain igitalignss of HeFeiotR/i ce
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exploding the conbustible mxture in the engine to nove the piston; and

transferring the piston novenent t&umma%ansportation device. In another
exenpl ary enbodi nent di scl osed herein, a wheel for a transportation device
may ®5 i ncl udesne @axémparcanipdimenttiyclesed aerbies atieeldyrlaitiackpbitatibn dexice mapinduden
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of KRG carburetor fixedly attached to the transportation device; mixing a combustible liquid with air in the
carburetor to form a combustible mixture; transferring the combustible mixture to the engine; exploding
the combustible mixture in the engine to move the piston; and transferring the piston movement to the
transporlation device,
In another exemplary embodiment disclosed herein, a wheel for a transportation device may

25 include: a hub comprising an external cylindrical face; and an intemal combustion engine formed on the
external cylindrical face.
In another exemplary embodiment disclosed herein, a wheel for a vehicle may include: a mixing
means for creating a combustible mixture, the mixing means fixedly attached to the vehicle; and a
combusting means for igniting the combustible mixture, the combusting means rotationally attached to the
30  vehicle.

Brief Description of the Drawing

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




5 3. FIG 6 shows a side elevation view the axle assenbly o7 NQY 2806 F| G
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. 10 FIG
10 shows a top plan view of the hub of FIG 8 FIG 11 shows a side

el evation view of the hub of FIG 8. FIG 12 shows a cross-sectional view

t ake across Q'é-%h&%gfﬂ%g&gyﬂiﬁ#%%r@m‘ lJ_1e hub of FIG 8. FIG 13 shows a

side el evation_view 4 shows a bottom plan view of the

pi ston of FI ElGPFhowsapepspegtive Yew pf R exempiapatte 38388 Xt i on vi ew of the piston
of FIG 13. H6.Qshivd sfivotvevation vibe tid edeatseonlywf B& Hf a crank arm FIG 17
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el eva%iog view of the input assenbly o G 17. G 19 shows a si

el evation view of a first distal end of the input assenbly of FIG 17. 20
FI G 20 showd @ 6sihels adide\elevition vigivdhe ayle agsemblg ofifdS.di st al end of the input
assenbly of i€ 7 shdws a fronfelevdflonsitviscoderper spective view of a first gear

assenbly. FlI &l%.ﬁ%%ﬁ%&%ﬁgzﬁéﬁ\mm on view of a first face of the first

gear assenbl 1 a_ detail show ng an exenplary pin detent.
FI G 23 showd '@ Scshopsa festqlevalion view abthe Ml F1G 81 oss pl ane 23-23 of FIG 22 of
the 10 rst gediG. 125hasadopyian vidw dFth&hul2df FIG-BG. 24 shows a side el evation view

of the first ggan sAARAERE VePtiollitw ofdfe hub b1 Frs. 25 shows a perspective view of
e e Se PR sk Sy U e B P A Do R B A P e
assenbl y. 30 f$.dA3 shavsarsigaslevatior wew ofa pislaat i on vi ew of the third gear
assenbly of & 143Howsiatbbttdmn pled Béw ofiePMoAQf FIBMaexenpl ary pin detent. FIG 29
Sho""gsa Cros%né.et%tsh%%:;m 'e&Wat&o?%ﬁE%@\Qé%mP%{%E1?».9'29 of FIG 28 of the
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third gear assenb of Fl 210, ows a side elevation view of the
third gear asd@nifIs{owsa sidpglevagion viewsf agraakam shows a back el evation view of
t he third gediGadshovislaperspeciieliewdsr an input @&seBBly.shows a perspective view of an
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FIG. 22 shows a side elevation view of a first face of the first gear assembly of FIG. 21 with a
detail showing an exemplary pin detent. -
FI1G. 23 shows 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.
FLG. 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 FI1G. 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 Fi5. 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. 26 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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FIG 37 shows a perspective view an exenpl ary enbodi ment of07aNOAs2@0H| y
contained within the hub notor of FIG 35. FIG 38 shows a side view of
the assenbly of FIG 37 provided with an exenplary carburetor. FIG 39
shows a perspective view of an exenplary starter assenbly and an exenpl ary
overdrive 5 assenbled with the exenplary axle assenbly of FIG 3. FIG 40
shows a cros I : enbl y
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100 may be utilized in any one of the previously nmentioned devices or

equi val ents thereof. Fig. 1 ﬂ adb cycle 10 provided with a franme 12,
the front wheel 14, a rear Mﬂé&o forks 18 and a pair of
handl ebars 2Q. The frape 12 is provided with a headset 30 that may take the
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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 nated 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




-3 07 NOV 2006 relative to the orientation of the bicycle GDNOV @086i ngs
thereof. Therefore, other orientations may be wutilized while retaining the
functionality of the device. Either the front or rear wheel 14, 16 nay be
provided with a hub notor 100. It is noted that although the hub notor 100
| s described herein and shown in the figures as conponent of the front

wheel 16 or
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a fi35t shemddr?62 and terminate at the end of the axle assembly 200.
With reference to Fig. 5, an exemplary embodiment of the axie assembly 200 is shown in a cross-
sectional view taken across plan 5-5 (Fig. 4). The axle assembly 200 may be provided with a first cavity
280 and a second cavity 282. The cavities 280, 282 may take the form of blind-holes formed in the axle
assembly 200. The first cavity 280 may originate at the first distal end 202 and extend to a cavity plug
40 28B4, It shouid be noted that the cavity plug 284 may be an integral component of the axle assembly 200




280 and a second cavity 282. The cavities 280, 282 may t ake0T NOY &PRS of
blind-holes formed in the axle assenbly 200. The first cavity 280 may
originate at the first distal end 202 and extend to a cavity plug 40 284.
It should be noted that the cavity plug 284 may be an integral conponent of
the axle assenbly 200 -4 07 NOV 2006 or alternatively, an independent
conpone may
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The first cover 352 may be further provided with a plurality of attachment holes 366 such as a first
attachment hole 368. The first attachment hole 368 may be formed in-line with the bearing mounts 380,
362, 364.
With reference to Fig. 7, the second cover 372 may take the form of a disk having a generally
40  circumferential edge 374. The second cover 372 may be provided with a first face 376 and an oppositely
disposed second face 378 (Fig. 38). The circumferential edge 374, the first face 376 and the second face
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30 four t §PURi4C E8- IR dormgdigthe it [5s48- Fheoierwd dangs defpay be provided with a plurality
35  of threaded holes 492, such as threaded holes 494 (Fig. 12), 496, 498. The threaded holes 492 may be
formed equidistant from the fourth axis A4 and equally spaced from each other.
With reference to Fig. 10, the hub 400 may be provided with an engine 500. Although the engine
500 is shown and described herein as a two-stroke engine, it is to be understood that other types of
engines may he employed. Other types of engines include, but are not limited to, diesel engines, rotary
40  engines and four-stroke engines. In the event that the four-stroke engine is utilized, at least two valves
may be actuated to control the flow of combustible gases and exhaust gases. The engine 500 may be
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Wth reference to Fig. 8, the second flange 480 may be f or b NGV 2006
protrusion on the inside surface of the cylindrical nenber 402. The second
flange 480 may be provided with a first face 482, an oppositely disposed
second face 484 and an edge 486. The second flange 480 may be provided with
a groove 490 (Fig. 12) forned in the first face 482. The second flange 480
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t he 35 f tpanovities ithha grody® 506 1faymed near the top 602 of the piston 800. The piston 600 may be further

provided with a clevis pin hole 610 extending there through. With reference to Fig. 14, the clevis pin hole
610 may define a seventh axis A7. In one exemplary embodiment, the seventh axis A7 may be
perpendicular to the sixth axis A6. The pision 600 may be further provided with an exhaust vane 620 and
an oppositely disposed intake vane 622 (Fig. 15). The exhaust and intake vanes 620, 622 may be

40  formed on the skirt 604 at a location oppositely disposed from the top 602, The piston 600 may be further




be located at a sixth distance D6 fromthe center of the huly N&Y 4896 ned by
the fourth axis A4. In one exenplary enbodi nent, the sixth distance D6 may
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ninth distance D9 may be greater than the tenth distance D10; it is noted that the relationship between

40  the ninth and tenth distances D9, D10 may be reversed depending on overrunning characteristics that are

required according to the direction of rotation of the wheel 16. In one exemplary embodiment, the ninth
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35 With reference to Fig. 26, the second gear assembly fifth gear 930 may be provided with a first
face 932 and an oppositely disposed second face 934. The fifth gear 930 may be provided with a
plurality of teeth 936 formed on the outermost perimeter thereof, The fifth gear 930 may be fixedly
attached to the shaft 902 in any one of a number of ways, such as with a setscrew (not shown) or with a
press-fit. In one exemplary embodiment, the fifth gear 930 may be a spur gear having a twenty-degree

40  pressure angle and a diamelrical pitch of twelve teeth per inch; the fifth gear 930 may have an effective
diameter of one inch,
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D12 may face 11 he overdnve ver center hole 1110 may be formed with a substant!ally cyllndncal profile
35  thatis equidistant from the thirteenth axis A13. The overdrive cover 1100 may be further provided with an
attachment hole 1120. The attachment hole 1120 may be formed in-between the first face 1102 and the
second face 1104. The attachment hole 1120 may also be formed with a threaded portion for receiving a
setscrew (not shown) therein. The overdrive cover 1100 may be provided with a first post 1130 and a
second post 1140. The first post 1130 may be formed on the second face 1104. The first post 1130 may
40  take a substantially cylindrical form defining a central axis that is parallel to the thirteenth axis A13. The

_10_
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35  which the screws may be inserted. The second cover 372 may be attached to the hub 400 via the
plurality of attachment holes 386 and the plurality of hub holes 492 (Fig. 8) through which screws may be
inserted. Attachment of the hub 400 to the cover plates 350 thereby allows the hub 400 fo rotate about
the axle assembly 200. It should be noted that the cover plates 350 may be attached such that the
bearing mounts (e.g. first cover bearing mounts 380, 362, 364 and the second cover bearing mounts 380,

40 382, 384) are in-line with the fifth axis A5 (Fig. 9).
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gear assenbl wwidhGOntimagd rbference to Fig. 37, the hub motor 100 may be further assembled by attaching
the crank arm 650 to the input assembly 700, Such attachment of the crank arm 650 to the input
assembly 700 may be a pivotable connection. The crank arm second hole 654 (Fig. 16) may contact the
crank pin 730 (Fig. 17). Such attachment of the crank arm 650 to the input assembly 700 may aliow the
40  crank arm 650 to pivot about lh_e input assembly ninth axis A9 (Fig. 18).
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10 rotationally attached to the first cover plate 352 by aq-‘”lpryg%ﬁing
118. The fifth bearing 118 nay be adjacent to both the third bearing nount
364 and the second gear assenbly shaft 902 (Fig. 25). The second gear
assenbly 900 may be rotationally attached to the second cover plate 372 by
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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 defents 830, such as pin 826 being placed into pin
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positioned through the axle assembly overdrive cover hole 298 to secure the overdrive cover 1100 and all
parts interfaced therewith. This attachment pin may be anchored into position by a pair of setscrews (not
shown) threaded into the cverdrive cover attachment hole 1120.
With continued reference to Fig. 38, the third gear assembly overrun clutch 1020 may be
40  assembled by placing a plurality of pins 1024 into the plurality of pin detents 1030 (Fig. 29}, such as pin
1026 being placed into pin detent 1032 (Fig. 28). The description provided herein will be directed to the
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detent 832. The description provided herein wll be directe@795“{ﬁgogingle
pin 826 and pin detent 832, it should be understood that this description
i s adequate for describing the plurality of pins 824 and pin detents 830.
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The second ramp 1380 may be formed in the rod surface 1366 between the first ramp 1370 and the
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40 assenbled by placing a plurality of pins 1024 into the p‘%P‘&W?QD‘Bf pin
detents 1030 (Fig. 29), such as pin 1026 being placed into pin detent 1032
(Fig. 28). The description provided herein will be directed to the -14 07
NOV 2006 single pin 1026 and pin detent 1032 (Fig. 18), it should be

understood that this description is adequate for describing the plurality

2{)32' ?IS: | shedhtnand AI% n TQ@:Ie@(SHd%urﬂa@@paH m?tal?é fﬂe foBir 6r d(}ﬁ)fmnb@f FUoRE SFwHidh yi N det ent

t he t ur bet th det ent
T035 sy 515 38 s berh P85 gheerial B e peel Seepoutapbi i b
capt ur edintsipeqt the fissk susfaegs3@rbThg lasgecend of the asnical s¢cond %Aéwna?#ra@entm he (om g. 3)
and the axh& 13ssenbly third surface 250. Such captured placenent of the pin

1026 |1 t nbl
nner® bégr | ng P e e ¥f°%h%d‘*w”9f%%‘f9ﬁ%ﬂé‘f sl Sl fteddRl, 2220001
250. Thi edispeuitaes 1357 qeeizked suplantiglly cyinpricaldore that gray be W“?'ﬁ‘é’“ﬁ?‘ﬁ‘e?’@ wger ¢

cont act AfBoThesapondzotféve t1 384 ryay itakel teconin of & Bdttioh fef conl BF wiictath¢ Yeteambyebeassenbl y
third s L!Btfa?e@%n RQiddahtd axi$A16. frné Qﬁ'all%h&‘of%mcdl SechRiShirdce W@éjl !ﬁ!ﬁ%ﬁe&é&ﬂh@' n

det ent £ r . the pin

16 Gt enli Riifacs Wb i g® Bl e soricar ek Birhon BB mhg eBRs ine et 1ord,
f or c&® ofhetrefst 369 mayg fowther poddedaill a conpecte 1 B9 fermedndar Whe finsf distpl sak B8 e 250. I n

one enbodi Memwith refeneSts EFA0Y theBIndIBveRdriy selr dsdrhblpt 350aY beﬁfﬁnﬂheﬂﬁowddﬂOt

shown) -t ihta ddbid 35a! e Bb 136430y B Mach b IE NG cBARF56 na's sbBLoriAh R34 1t

shoul d be aﬁ ar e e art OvVerrun

1020 mayVall @B?anﬁwewwmmwwgd Witky & Reir ofyRayter ardatoRPA"S 1000
and ax| e1448€ sty oPO@rdribeeartuatot Bells T2 Adddiosallyl ithestiteroverdtieselecor assemblyl | owi ng

égn{ ﬁn a;‘! 380 ﬁl}lcay H@M&FI@BM(H\@ eafurd EPrid 13§Q(qul;4d)h¢h%@§dvhﬁn@ s@@ﬁlbﬂrﬂt hbme ngsenbl ed

I nu U

by pr ovi B 5 SSTES i Sl xS 8 ) B loa 1B e B oAbl 4ep2° 0T o
di sk 125%¢o ﬁé""é'{ She sqrtenaphgtonkalls 1440 may g placg in thg farlepholesi2e. gine plades adlsr, such
as pad 130sl1410 mai Se taptundl by Mdelagérnols 286Athe RA drsth30gfis@Yrfdae 13M21pSg. antdnatiey
simlar Jiaﬁ oP@rEHeHa%%-ladot Théuua%@edazcwaﬁ ﬁﬁ:@ﬁnéﬁéﬁ@%ﬁ%@m% g%ﬁﬁ‘mg% %9%94 (al so

referre herei n as

1o oo e bai t Scudhe RS 412 WAL pe Beoturec T 1R a8gng foles 292, ihe 8 SSCHRATABP . P
1152 mayfirgeurfroe 352 dfigd1and twe @air oftowerdivamedsr12d. Ske RGOspampimayhegecthe od 3386enbl y

200 suchsycti hatttnd ro@sdasl dxd 8aN3bs @4 f13 ARy M&%mw thEsa At pﬁ@QB«I WRerltherogt ar t er
disk in Sg& tsgl‘ﬂéeé gﬁ?: Wﬁgﬁg{ Iﬂtgp %{ergl)artgri verdnve selatgorlars]é[eer qu r f a% acelé 6t0 (Fig.

33) may € assenb second sur %& Thi s
pl acenerft f’ﬁé’?“q‘t@é uPyring this; flgst congigion. the fiest 'F'@B 8mllsysape(lﬂzgnav33)adla@nﬁgt gaBefent to
t he 25| enotes 288THUVh thefsamfirstputics YR @tjadentts the btade halas286 Fih@stark) actublir s

pl acenmenimudo ﬂ1a§ Rot'bE ﬁft”wt unl:lé? cBrnﬁesBﬁgfoﬁﬁg refoif glf %ﬂa? ch‘E g{) m éa nt to

t he axl e asse rotrusion secon ace r er nor e,

e S Ao G e e s34 Bk g o
starter tpnwmnfoe seshisvaipp fiFtserface 4382amay b adjait thibe gepdsg holes2e2) wmh thehsecdndr st

SE ?r ter @mpnist stlce(1B5Dadjzdant Kk deB?thf@Q? 0l fe &v%ﬁﬁge( JE-tL@tor St 1415%9 nbtipaged
a e ern sur e, awa
oo efice R oen A Rlcal SRR wgeve&vgﬁfﬂ?@ Aoksp SRS etat 8, 2007

the fi rsfP‘CER'P@eAYe‘“WP'ﬁ"T?@Perence to Fig. 40, the hub not or 100 may be
provi ded w t Wignsteand €360 Gweged by e cabizl 1384, the staaaesrtivg sdidddr.asséimbly 1350 may

tshgr t :‘{ g HRVRICEH hibQ sB&Ing E&n@ﬁtorﬁ%ﬁﬁmh% s er » Io}\@én Q% r%géﬁ#éﬂs‘e‘é?{nﬁ QrfRE A kPN of
starter/ J&S/@f‘“ﬂ% i}%c%@?e{{‘f %? eé'é‘geéprg? B IS COE PYTACH éﬁ“\ﬁﬁ”??’i’“’&m M6d 1360.
W t h3§ efdarienolesi28, Ffregffaﬂwlactuatnlebaﬂmﬂqstaﬂberwe dwler sompesssivedorsenn tTherafRiesthd16.
The 35 ronghed 360 1308Yna) ©F bxeting fordelof thediifilgadr a3 M) S@rer 313611250 (AR ROS IDulhgy
di spos eqhi§ ?&QWCO%it?&n?Jhe ?&gnd]rg’rﬁ&sacgrta%u#agg 1384 may be adjacent lo the gearing holes 262.

With the second ramp second surface 1384 adjacent to the gearing holes 292, the overdrive actuator

balls 1412 may be place under compressive forces. Therefore, the overdrive pads 1272 may be exerting
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1360 may take a substantially cylindrical formdefined by aOZGW?M@@0§366,
the rod surface 1366 may have features fornmed therein. The rod 1360 may be
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end 1364. The second ranp 1380 may be formed in the rod surface 1366
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40  the mixture may enter an interior portion 102 of the hub motor 100.
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When the rod 1360 is urged by the cable 1394, the start er/ cVeN@Y ¢206
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the first gear assembly oversun clutch 820 may allow for the hub motor 100 to ‘overrun’ the axle assembly

200. As used herein the term ‘overrun’ may be defined as a condition wherein a first element is allowed

40  torotate 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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Pedaling of the cranks 40 causes movement of the chain 42. Movement of the chain 42 causes

counterclockwise CCW rotation of the rear wheel 16. The rotation of the rear wheel 16 may cause

movement in the first direction D1. Movement of the rear wheel 16 is mirrored by the frame 12 and the

40  front wheel 14. This movement of the front wheel 14 also causes counterclockwise CCW rotation of the
front wheel 14,
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t ransf erred [fduring the previously described operating condition the user desires to travel at a higher
velocity in the first direction D1, the user may invoke the second driving condition. By activating the
starter/overdrive selector assembly selector 1400, the user may cause the overdrive pads 1272 to fixedly
attach the overdrive disk 1200 to the axie assembly 200. By fixedly attaching the overdrive disk 1200 to

40  the axle assembly 200, the gearing ratio of the hub motor 100 may be decreased. By decreasing the hub
motor gearing ratio, the bicycie 10 may be powered in the first direction D1 at an increased speed
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fromthe second gear assenbly 900 to the third gear assenbl 97ﬂﬁ)‘6.209ﬁ one
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of the rinslgehBRBerftisPERCERD, {Qla@ starter pads 1302, the third gear assenbly
1000 may bec attached to the axle assenbly 200. By

tenporarily ? X Fte"q%f"? 5’3*’1@%’3% e °Y‘%m? gutghes £20. 3020 may take te fimioha frdetax| e
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engi ne 500 in manner é)
to allow for independent selection of the sfarter pads 1302 and the overdrive pads 1272. This

embodiment may, for example, employ a rod substantially similar to rod 1360 with the exception being
that the first and second ramps 1370, 1380 may be configured with opposing orientation.
In one alternative embodiment, the engine 500 may take the form of an electric motor. This

electric motor may be configured such that the gear assemblies and/or overdrive assemblies may be
40  implemenied therewith,
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reci procation of the piston 600 acts as a 'fuel punp' that @f 2V 2006
conbustible nedia fromthe carburetor 1500 (it should be noted that access
to fuel is controlled by the users input to the throttle grip 1564). In a
process previously described, the conbustible media is introduced into the
conmbusti on chanmber 1530 15 and ignited by the ignition system 1650. As the
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not or i ncreased energy 1S i on t not or
third geglfbﬁ@@rar‘@ﬂe%?ftﬂo@}‘f’"s820 may be urged into the condition wherein the
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ey P S iped f Bb condoleiSa Ao Son vatdidi Breinprl primtioL YSFEL 1o
pl ace the hub notor into the of f condition. Such activation may occur by
shutting off the supply of fuel 35 and/or shutting of the ignition system
1650. If during the previously described operating condition the user
desires to travel at a higher wvelocity in the first direction D1, the user
may i nvoke the second driving condition. By activating the
starter/overdrive sel ector assenbly sel ector 1400, the user may cause the
overdrive pads 1272 to fixedly attach the overdrive disk 1200 to the axle
assenbly 200. By fixedly attaching the overdrive disk 1200 to 40 the axle
assenbly 200, the gearing ratio of the hub notor 100 nmaybe decreased. By
decreasing the hub notor gearing ratio, the bicycle 10 nay be powered in
the first direction DI at an increased speed -21 07 NOV 2006 because the
engi ne 500 does not have to run at high RPMs. This activation of the

sel ector 1400 may result in the revolutions of the engine 500 to be
reduced by one of two factors. As shown in Figs. 42 and 43, in one
alternative enbodi nent, the hub notor 100 may be provided wth a fuel rai
1700. The fuel rail 1700 may be configured such that a receiving end 1702
captures fuel 5 and/or conbustible m xture fromthe fuel holes 300 | ocated
in the axle assenbly 200. The captured fuel and/or conbustible m xture may
be transported fromthe fuel holes 300 to the intake port 532 through the
fuel rail 1700. The fuel rail 1700 may transport this fuel as a liquid or
as a conbustible m xture; such
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alternatives depend on the placenent of a carburetor. |f th87 N¥EPB6or is
pl aced near the engine 500, the fuel rail 1700 will transport I|iquid.
However, if the carburetor is fixedly |located on the bicycle 10 (as 10
shown in Fig. 38), then the fuel rail 1700 will transport a conbustible

m xture. If the fuel rail 1700 transports a conbustible m xture, the input
assenbly 700cl@mmy require a confined portion 1720 fromwhich the
conbustible m xture may be drawn. In the event that a confined portion 1720
is inmplenented, the hub internal portion 102 may have a | ubricant |ocated
therein (this Iutéchant woul d not be m xed with the conbustible m xture).

| f enpl oyed,! A WePet i9E7 ranspericiioneevice CHMRSIEr ot t | e response to be rel atively
qui ck 15 because . -(caontained in the confined portion 1720) which
is being pr essurlarjizge@"%gér empsia?t“(') ®600 is substanti ally less then the

vol une referred feaBseibhs altRorhmLSEdHon ion. 102. Wien the confined
portion 1720 is errprl o;e}edl, beacr)i ngs tlo gﬁg%ﬁjdr‘%&tn ‘e i nput assenbly 700 may be

supported by theacan ixad attsaéd to@8id kdrPortARA ibviRNAcubwhidn@idf Rk ahaklig 1700
and confined portion 1720 nay al |l ow the check valve 1530 to be | ocated
such that t®&wiregetbiened portion 1720 is separated fromthe fuel rain 1700.
This check valve 20 may be configured as a rotary valve as illustrated in
Fig. 44. Fig. 44whsreipseidaxiesetnse atfifgdisigiend gpdhanyorpaitely disbrs0 seqind distat endy
val ve 1750 may bef.%]ov.' Qed '.th_cgqngati onary body 1760 that has an intake
port 1762 for ned"tHE & A eFHEsY st gisiay iy SRbirakep Vi IbeRg Bl ovi ded wi t h
features fOicfﬁ?rﬁuriic‘é\tiéfg@tjjisg@é&rb&%%?nb' y 700 such as an intake passage 1770

and an intake port he rotary valve 1750 may be configured to allow
the confined por 4 sBnddzfy fofnddtn Ai€SFIEdcEarkidM b @Rk ng fl ow of conbustible
media fromthe 25 confined portion 1720 towards the fuel holes 300.

Addi tional |y t hearasfutoy dispdsee witiih Baidrsacond daotty, tdi€actengivamg FRedngnidaun at

hi gher speeds because the pressurization of the confined portion 1720 may
continue eSRENMYHBIRGHYIthisRE eagieeeds are rel atively high. In one alternative
enbodi nent, the fuel may be provided with a quantity of lubricant. This

| ubricant may be dispersed within the hub interior 102 thereby |ubricating

t he novi ng Q?ﬁggﬂ.@%ﬁ%@fﬁ“gﬂ“d f&gertcla%pgﬁer\%g assenbl i es 800, 900, 1000). In one

alternative the overrun ches 820, 1020 may take the form of
a ratchet and a; 8fhed p-BmoﬁfJn%Ecﬂ:&ﬁécemgs ?‘W:gw%ogﬂcd guration Of the overrun
clutches 820, 1020 nay operate in'a simlar nmanner as the pin detent
configuration. |whensiesad il govtion & add edihunidatich Withaald@a/bONaIr did 4R

sel ector assenbly 1350 may be configured 35 to allow for independent

sel ection ofngtRe starter pads 1302 and the overdrive pads 1272. This

enbodi nent may, for exanple, enploy a rod substantially simlar to rod 1360
with the exception being that the first and second ranps 1370, 1380 may be
configured w,t osing orjientation. In one alternative enbodi nent, the
engi ne 500 %ym}egﬁgr%tﬁagg?ogﬁl "o Sn e (¥i ¢ notor. This electric notor may
be configured s o [=x S I %ﬂg{ Lve assenblies may
be 40 inpl erren'tjée%}(;le n?ﬂgﬁoer%'gflﬁgglﬁg@@%7%‘%ybgg8 Sﬁbg%}e[a%g ag‘r native

enbodi nent, the dnudxemRéy atkofedTBYaild faRbedidegwke! h a centrifugal clutch
formed between the two of the gears. One such location for the centrifugal
clutch is | ocat i®fistigesntering aliest surface, daig éat g bbkimyghbatimgty eapent sg@ar 810.
Wth reference to Fi_dg: 21, the centrifugal clutch may be configured such
that the seCoaafetdd Batgerdipingsonaeatrigfisel alge third gear 860 renains

relativel .
elatively a second gear integrally formed on said first gear first surface;

wherein said second gear is drivably engaged with said transportation device; and

wherein said engine and said wheel rotate around said axle.
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5 stationary. The centrifugal clutch may engage the third geaN@6R0dken t he
speed of rotation of the engine 500 is above its mninmmidling speed
(e.g. 1750 revolutions per mnute). Al though many types of centrifugal
clutch may altrewresliosclhinEaraffureRoa@eiEng, a spring-1oaded centrifugal
clutch often acts upon a steel bell. en the second gear 810 rotates fast
enough, the for ce sefond ieftdyaringg third geardormedrihersblier eby engaging the third
gear 860 with the second gear 810. 10 Another alternative enbodi ment may

i ncor por at e ot heWhegip&aid §frd geyris gaaringlyervnied wish saik secard geagend di sk friction
pads that act in g concgntriﬁ manner rather than acting in a radial  manner
as illustrated HEFENTA PREOPAPE S TuPHLEI9eedenh Said iaRtroriatior devics agssaid
mechani sm rdgﬁgrate simlar to the operation of a disk brake on an
autonobile (rather than as a drumbrake). In another alternative enbodi nent
illustrated in Fig. 42, the nuffler 536 may be fornmed in a sem - 15
circular manner to match the profile of the hub 400. The nuffler 536 may be
att ached t o5t The whiegioheailOOand\irthet duenpeigibaust port 534. Mounting posts (not
shown) may be provided to attach the nmuffler 536 to the hub 400 at a

vari ety of posit Béweh gginifdreed pn said sespndabatiepddi nent s have been described in
detail herein, It Is to be understood that the inventive concepts may be
ot herwi se vari ou¥"§/eB5B8 AUER 957 Livprvsragoedwitsaiitrapsnertatiopdmieed 20 cl ai s
are intended to be construedl o i ncl ude such variations except insofar as
limted by the prior art. { -23 07 NOV 2006 | claim 1. A wheel for a

Lr anspor t at bomdierd cRRTDEACHA: coffishg0i ne formed in said wheel: a
: Ghehut

carburetor in fluid communication wth Said engine; an axle fixedly

attached to sai dafitttegeapgsdingly esupRa with eaid RO Eeartingh sai d wheel and said
engine rotate; wherein, said axle defines a first distal end and an

opposi t el y di spowhereip egidfitth gHas isalrivablyckngagedfwiith said tansporiatibodevied. i N sai d axl e
first distal end, said first cavity being in fluid conmunication with said
carburetor; a second cavity formed in said axle second distal end; and an

actuator di se it hi.n id.second cavity, said actuator being in
nmechani cal %@g'ﬁ?r”\%ﬁ%v@w?%'ré@?ef%ﬂsai d engine. 2. The wheel of claim1l and

further conprisi %ﬁ@'&gﬂgga%bﬂ%ﬂhgﬁag %i&’rgge_adj acent to said engine; and
I ne S i ui

wherein said con portion 1 conmruni cation with said
carburetor and said engine. 3. A wheel for a transportation device
conprising: an engine fornmed in said wheel, said engine conprising a
crankshaf t ; 8 Tae vairélef flaimetdnd fatheaimedsibgd sai d transportati on device; a

first gear having a first surface, said first gear being gearingly coupled
to said a starter selectably coupling said fifth gear to said axle.

9. The wheel of claim 7 and further comprising:

an overrun clutch selectably coupling said fifth gear to said axle.

10. The wheel of claim 3 and further comprising:

a starter selectably coupling said engine to said axle.

11. The wheel of claim 10 and further comprising:
a cavity formed in said axle;
an actuator disposed within said cavity; and

wherein said actuator selectably engages said starter.
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crankshaft, said first gear being concentric to said axle; 87 HMNg808ear
integrally fornmed on said first gear first surface; wherein said second
gear is drivably engaged with said transportation device; and wherein said
engi ne and 3s2iThe whegbf dahalnd apeidmpadich: axl e. A. 07 NOV 2006 4. The wheel
of claim3 and further conprising: a second shaft having a third gear
formed t hereon; whevesuncigizh eeledtabiybogeling sis equha tb ngit yxieoupl ed with sai d
second gear; and wherein said second gear is drivably engaged with said
transportation device via said third gear. 5. The wheel of claim4 and
further conp i@i ng:.,a fourth gear fornmed on said second shaft; and wherein
said fourth éje P ¥ee 8‘??'%6’@?@%‘3@9‘“@5‘%?“%% said transportation device. 6.
The wheel of cl ai : isi_ng. .a.fifth gear geari.ngly coupled
with said fourthhﬁéi’#*ﬁﬁﬁ%d*%%‘?éﬁ'%@{e‘& id%ta}’{@’ése'&ﬂ“'?% RUnjSaloh wiltsald o i t h
sai d transpefdimt i on device. 7. The wheel of claim6 wherein: said fifth
gear is selectably engaged to said axle. 8. The wheel of claim®6 and
further conprising: a starter selectably coupling said fifth gear to said
axle. 9. The wheel of claim7 and further conprising: an overrun clutch
sel ect abl y dbUdpt wheel stdlaimf1d odfugesticomprissgi d axl e.  10. The wheel of claim 3
and further conprising: a starter selectably coupling said engine to said
axl e. 11. The wAEFPWEler allaghed in Buid prmyNiceRXY withsdrmdng: a cavity forned in
said axle; an actuator disposed within said cavity; and wherein said
actuator sel ectably engages said starter. -25 07 NOV 2006 12. The wheel
of claim3 a& kS 20 yerrun clutch selectably coupling
sai d engi ne@?%@%gﬂgﬁrﬁgﬁm@%@%ﬂgemﬁﬁﬁ f claim3 and further conprising:
an cavity fornedahib coripisifgbreextothe efindriceprbék; cavity is in fluid
communi cation with said engine. 14. The wheel of claim 13 and further
conpri sing: a cagbutestabtormibustane leagine formdduindaid@metnal ayividrical faskt h sai d cavity.
15. A wheel for a transPortati on devi ce conpri sing:

a plurality of fins formed on said internal combustion engine; and

a muffler wrapped radially around a portion of said hub external cylindrical face and

attached to said internal combustion engine.
16. The wheel of claim 15 and further comprising:
an internal cylindrical face oppositely disposed from said external cylindrical face; and
a confined portion formed on said internal cylindrical face.
17. The wheel of claim 16 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.

18. The wheel of claim 1 wherein said engine is selectably engagable to said axle.

19. The wheel of claim 1 where said engine is selectably engagable to said axle via said actuator.
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a hub conprising an external cylindrical face; an internal B8éMNQ¥t2008

engi ne fornmed on said external cylindrical face; a plurality of fins
formed on said internal conbustion engine; and a nmuffler wapped radially
around a portion of said hub external cylindrical face and attached to
said internal conbustion engine. 16. The wheel of claim 15 and further
conpri si ng: 2&fhe mheel! nbdlaimyll and duriheradonfpdsiag: opposi t el y di sposed from sai d
external cylindrical face; and a confined portion formed on said internal
cylindrical face?fsystansgolgfrsppd Hrsaidiaxgiensaiddird siartgrhotetiermed edipining saidjsecard ax| e
assenbl y aboutt whi ch said wheel rotates; a cavity fornmed in said axle; and
wher ei n” sai @@Chvi ty is in fluid conmunication with said confined portion.
18. The wheel of claim1 wherein said engine is selectably engagable to
said axle. 19. The wheel of claim1l where said engine is selectably
engagabl e t 01 sak dhadt becidh2098d flirtAGicEAbMing: -26 07 NOV 2006 20. The wheel
of claim1 and further conprising: a tirst starter hole forned in said

axl e, said firstastand ertéroble frowaeppositilpdisioss i shicRaQReer HRMA kald add.. The
wheel of claim20 and further conprising: a second starter hole forned
opposi tel y &idpresedistertashels fared adiginingsaid sssondmebity. i n said axle, said second
starter hole fornmed adjoining said second cavity. 22. The wheel of claim®6
wherein: said fifth gear conprises a starter protrusion. 23. The wheel of
claim4 meﬁ?iﬂéwﬁgéllgfc?a%%n elre?nai d axle and said second shaft are copl anar.
24. A wheel Tor a transportation device conprising: an engine fornmed in

sai d wheel ; a capyfifildbr ddhphisdd Lt GRIPUMGRL 1 on Wi th said engine, said
carburetor conprises a diaphragm punp; an axle fixedly attached to said
transportation device; and wherein said engine, said wheel and said
carburetor rotate together about said axle. 25. A wheel for a

t ransport at 2dihelwbeat of daimpgmiterary: an engi ne forned in said wheel; a
carburetor in fluid comunication with said engine; an axle fixedly
attached to sai dS3¢ aMdSotAEPIAdFalfiserond ghafi ase cepldner. di sposed bet ween sai d
axl e and said carburetor; and wherein said engine, said wheel and said
carburetor rotate together about said axle. -27

24. A wheel for a transportation device comprising:
an engine formed in said wheel;
a carburetor in fluid communication with said engine, said carburetor comprises a
diaphragm pump;
an axle fixedly attached to said transportation device; and

wherein said engine, said whee! and said carburetor rotate together about said axle.

25. A wheel for a transportation device comprising:
ah engine formed in said wheel;
a carburetor in fluid communication with said engine;
an axle fixedly attached to said transportation device;
a fuel rail disposed between said axle and said carburetor; and

wherein said engine, said wheel and said carburetor rotate together about said axle.
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