TREADLE- DRI VE ECCENTRI C WHEEL TRANSM SSI ON WHEEL SERI ES W TH
PERI ODI CALLY VARI ED SPEED RATI O 5BACKGROUND OF THE | NVENTI ON (a)
Field of the Invention The present invention relates to a driving

wheel seri eTREABLENDREIVE EGCENFRICCWHHELTERANSMISSION Wo
feet is transformed into rotation notions, especially one or both of

an active WWHEBMSERHSS WEThh@HRIODIAddeY VA R BcSPRIEDC
transm ssi on wheel and conmbined with a synchronous transm ssion belt
for form ngRhI&Bkcentric wheel transmi ssion wheel series, so that in
the reciprocal treadle performed by the rider's feet, through the
certain structure of treadle-drive eccentric wheel transm ssion wheel

sert es WU pert odical i ek SRASH, OB HRLEINTENEREDRF 18 T,
sheel gener plRSRCRERA AL vari 2t one Lo the passive wheel ir

treadl e perfor ”’?H??%rr%ts}%ﬁt fiﬁ%mté e%lét § tBegt ?ﬂg% evg@?éie%ﬁés in_which

di fferent angles e trea shafts o es to an active

wheel shaf t rd@pfsvabi thesdlenpétforetli bg hbi@ah’s hivoudbetC iankmsfdfaed into
active wheel forns different transm ssion speed ratios relative to

t he passi verothtieh. mphpnBesspagpalipmnefort bethPof an adtiveAwheal endipassive
treadl e-drive transm ssion wheel series in which 25 reciprocal .
t readl el@r ewheet by peapoped v ecaenirie dewnsiysgpnarheg; anCE eambingg with
appl i ance wherein the reciprocal ,tregd‘ efperforrred by two feet is
adopt ed for 2gSHBFRIGINYS hsanynEsigh BeltvifRg, feUmmM&s2y KesaRlric wheel

treadling driven.bicycl a_novenent-assisting. bicycle with man
troadl i ng dRAUSHiRIORERCHTRS: nBr bRt 1B hadsrtarteucalld RerOEEy
For exerci syng rio%tr%ofééteelﬂjrcﬁiﬁ{ ME R9Rin ArddibRdlot AEANR-ERYA A ntric
type power generator, of a
wheel transmission wheel series with periodically varied speed ratio to
15 incorporate with the certain relation with respect to the treadling angle,
the active wheel generates two speed ratio variations to the passive wheel
in each rotation period, thereby by incorporating with the reciprocal
treadle performed by two feet, when the feet input forces at different
angles from the treadle shafts of the treadles to an active wheel shaft

20 combined on the active wheel through cranks, the active wheel forms

different transmission speed ratios relative to the passive wheel.

(b) Description of the Prior Art
A conventional treadle-drive transmission wheel series in which
25 reciprocal treadle are performed by human’s two feet is often utilized in
an appliance wherein the reciprocal treadle performed by two feet is
adopted for generating the rotation driving, such as a human treadling
driven bicycle, a movement-assisting bicycle with human treadling drive
and an electric motor for assistance, a fixed bicycle for exercising, a

30 treadle-drive boat, a treadle-drive rotation type power generator, or a
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treadl e-drive rotation fluid punp; in a treadle-drive transm ssion
wheel series, chain wheels incorporate with chains, belt pulleys

I ncorporate with belts, timng belt pulleys incorporate with timng
bel ts, gear sréalrd¥BFRStatidn TeQtfPaReth ¢haldhs-dlvedG@hsmission wheel
transm ssion sets, so two feet can treadle 5 a round active wheel for
l'inking a passiesgchdiaevhtels idcomorgtawidachains, bk pulksdlinogrpdrhe with
feet can apply the nost efficient treadling force to the active wheel
with a cert digltsanighmgdbelt| adkaysnincogparate math tineingebielss,ogedrs tineagogate
perfornmed by human's feet and the rotation notion of the active wheel
forma rel atwaﬁ topthsphppesd shpins firCamstrasmigienaist e leed ean Baa

19,51 TP, P T Rl 51 G, s VL S i omine
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rotation motpissmeh SehinRites Fectb9hd thE @iad6h indBtivhest tlandcave wheel
passi ve wheel is conpOsed of an eccentric transm ssion wheel and

conbi ned wi tflorm 8 yreddtiom@fSsimples hagaoniv bedtioROahdrdionaithg @hation of
eccentric wheel transm ssion wheel series, so that in the reciprocal

t r eadl e 16er fsompéel Haymoméc huatians inefficienthen loweeffexent apgle fisptanenaant
di fferent angles féﬁmtheqﬂ%{&?ﬂe shafts of the treadles to an active
wheel shaft 18Bg8% fled eanstt he ippsaye -hrough cranks, the active
wheel forns different transm ssion speed ratios relative to the 25
passi ve wheel according to the treadl e angle. BRI EF DESCRI PTI ON OF

THE DRAWNGS FIG 1 is a | ' QW ed ratio
rel ation of the passive mﬁgm‘éﬁa‘y@@%ﬁ?ﬁwwmgl e forned
through the acti eﬁ‘&ﬁelin§@ﬁtg6? ‘(@)‘ngﬁiﬁgs tpeadhflSiRhes eblntric wheel

treadling by two feet, accordin
15  transmission wheel series with periodically varied speed ratio, which is a

novel transmission wheel series utilizing the reciprocal treadle performed
by human’s two feet to transform into rotation motions, wherein one or
both of an active wheel and a passive wheel is composed of an eccentric
transmission wheel and combined with a synchronous transmission belt
20 for forming an eccentric wheel transmission wheel series, so that in the
reciprocal treadle performed by the human’s feet, when the feet input
forces at different angles from the treadle shafts of the treadles to an
active wheel shaft combined on the active wheel through cranks, the
active wheel forms different transmission speed ratios relative to the

25 passive wheel according to the treadle angle.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a schematic view showing the speed ratio relation of the
passive wheel and a mechanical driving angle formed through the active

30  wheel shaft and the treadle shafts for treadling by two feet, according to a
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conventional round transm ssion wheel series. FIG 2is a
schematic view showi ng the speed ratio relation of the passive wheel
and a nechanical driving angle formed through the active wheel and

the treadl e sphdkhbiofhl Fdithd Wanb@edsién Salledseriggcording to the 5
eccentric transm ssion wheel series (1000) of the present invention.

FIG 3 is a firdiiGchesmat schorgtic shiow stipwhg thagpoed shto @haash rodt ihe
of the round active wheel (113) and the eccentric passive wheel (413)
when the meqaasiveawhdel andg amphandial etrivingtangle)foomedhdirouglstthe active
treadl e shaft (103) or the second treadl e shaft (203) to the active

wheel shaft Whael)and the treafilﬁeslﬁﬁﬁs wilotheotwoplsst treashesi aewrding yo the

N

413), ' i i s8] . serj :
1055 (6 ST e ORI SO Bl U]
show'ng e i RS SR QRRRCACLD 184) Ry B QIR BV afiee 413)

dri vi ng angheheli HRS hediaNidd)d P inbfindle ifectivPROS Shaid ffstARadre shin
second treadl e shaft (203) to the active wheel "shaft (111) is at a

| ocati on def(il 68y obyhelss@drat tregdROsleefy (263 pioothg ddteve wthatl siafdi t BEY isoat
relative to the upper stop directivity (a), wherein the active wheel
i s 20 caéfpodhd pdsitine ebwppeacstopedicheldvity 1(23) vemreithdhpaasgivee witesad| is
I s conposed of the eccentric passivye wheel cording to the

413), ac ]
eccentric tCORPRSES o épugérﬁi@é\’f( Mb@l é]n]cﬂ?] ana Hegpagsive| wheel sis

L S PO A e L AL 0 SRS O B
snen e ookt ekl KRR ATt |11,
shoel snalt (1103 a8kl Laet Bedy i ) 0 0, 80006 oo
(a), whesei pafifofadkbirs@ndrRelve wheel (113) and the eccentric passive wheel (413)
when the mechanical driving angle directivity (b) of the first treadle shaft
(103) or the second treadle shaft (203) to the active wheel shaft (111) is at
a location defined by displacing 30 degree along the rotation direction
relative to the upper stop directivity (a), wherein the active wheel is
20 composed of the round active wheel (113) and the passive wheel is
composed of the eccentric passive wheel (413), according to the eccentric
transmission wheel series (1000) shown in FIG. 3.
FIG. 5 is a third schematic view showing the transmission speed ratio
of the round active wheel (113} and the eccentric passive wheel (413)
25  when the mechanical driving angle directivity (b) of the first treadle shaft
(103) or the second treadle shaft (203) to the active wheel shaft (111) is at
a location defined by displacing 60 degree along the rotation direction
relative to the upper stop directivity (a), wherein the active wheel is

composed of the round active wheel (113) and the passive wheel is

30 composed of the eccentric passive wheel (413), according to the eccentric
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conposed of the round active wheel (113) and the passive wheel is 30
conposed of the eccentric passive wheel (413), according to the
eccentric 3 transm ssion wheel series (1000) shown in FIG 3.

FIG 6 1s aubAunidias MRRE sGidd CHETIAHOIN IEIGT ansm ssion speed
ratio of the round active wheel "(113) and the eccentric passive wheel

(413) when the FEGharnkcalfodithvidh@nsatdd eigiwr sledwitig Yhé Drardimisbiont spedd
treadl e shaft 5 (103) or the second treadle shaft” (203) to the active
wheel shaf tratinla) thesrandaadtooaiiheel I3 hautd te deepitacipagsBe whgele@ 13)
along the rotation direction relative tgo the upper stop directivity

(a), wher ei WheRdhgongchanipdledriving anglesdiiedtvith €b) elitae dast readlgediafll
wheel ( P1a) (1O iae s C0T trsachs SBRRAZD5 S bo thanSivasiliael aat (LD isat
the o1 anont SdPEaTagbiined: pY Fhspfacife il oleles HISTRabE Wit Itk
i rect i vi ty Ry Ve (OTRR Hnpl) s BCdbORyT FO0 yErctl (KL BBR e is
treadl e shafdmpadQed &0 thd'Gopntl YetivbehesNTN13( BhE) the pdsskr avheel is

| ocation defined by displacing 120 degree along the rotation

direction reb@apoved of thdhecediteic pdsepradivheet (#13)y acadrdinbanehs ecbentric
active wheel is conposed of the round active wheel (113) and the

passi velOahegansmissompuded! sdrieshel EYehiowre ipbssi e wheel (413),
according to the eccentric transm ssion wheel series (1000) shown in
FIG 3. 20FI G RBlG.¢ B sifthschamaie véiewi shavengihedransmissioisspess isio

DR R NI By S, SRR AT
i 03 . . 3

SL[?tvet &lﬁiewﬁsﬁﬁﬁ?tl?‘%%ﬁfﬁ?aﬁfda%ﬁ{asec B HEGRR CB) ba iy R
S 22 3 ol AR 05PN s RSP

active jsheej llééétﬁ)n WwAnkhSHP WS Meinsheeh d'le"%réerﬁlgﬁ Ahef rdtigor® SR ONC

passi ve wheel (413), according to the eccentric transm ssion wheel

:te; Lgfug ;PQ\‘;%?Iaet\?VWS)\r/]tg W‘Ithr? lﬁ?ger Stop directivity! @), Wheredn Sh\?ﬁﬂﬁtf\i@ wheel is
(1000) of t¢wmpoesknsl ghweguggﬁgg;ﬁ‘;é ;Wﬁgelfqé????)ma?lsdl ?EITe paesziveS ?Arfllleeesl is
composed of the eccentric passive wheel (413), according to the eccentric
transmission wheel series (1000) shown in FIG. 3.
20 FIG. 8 is a sixth schematic view showing the transmission speed ratio
of the round active wheel (113) and the eccentric passive wheel (413)
when the mechanical driving angle directivity (b) of the first treadle shaft
(103) or the second treadle shaft (203) to the active wheel shaft (111) is at
a location defined by displacing 150 degree along the rotation direction
25 relative to the upper stop directivity (a), wherein the active wheel is
composed of the round active wheel (113) and the passive wheel is
composed of the eccentric passive wheel (413), according to the eccentric
transmission wheel series (1000) shown in FIG. 3.

FIG 9 is a schematic structural view showing the eccentric

30 transmission wheel series (1000) of the present invention wherein the
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active wheel is a round wheel and the passive wheel is a binodal

el liptical passive wheel. FIG 10 is a schematic structural view
showi ng the eccentric transm ssion wheel series (1000) of the present
i nvent i on WHSHRI WhiBEiS, AShd W ahdl e PallRdhedl! b -Pbintodalagtibkeal
wheel and ;’gf}g passi vel whgée;l? CIYS a bi rmdtale%ea?lhi ptic% Epassl:n?/e %/\heelP. a

FIG 11 is @@M@bp structural view show ng the eccentric

transm ssion wheel series (1000) of the present invention wherein the
active wheel i Flérbilfodal aekth@hatial sauciweal whiest sndvirdye thas eceentric
wheel is 10 an eccentric transm ssion passive wheel. FIG12 is a
schemati c srangnisskm Wwheelssergn gl 00@) edcdst present dnyentienowhgrrisl the
series (1000), of the fre ent ipgﬁntjo wherein the active whee] is a
bi nodal Sel 13G5biecwheaktsi & birgedp! alliticad aplixs wheehgid|the pagsiys wheel is a
bi rodal el lii.ptical passive gear. ,15Fig. 13 is a schematic structural

vi ew showi n@%?éa%ﬁéggg%l B\?‘Fgé‘fe BiePl- (211) of the eccentric

transm ssi on ri.:es. ( 0 ' | O.: a5 Fi : ir.e :

drives the |oa ’egff é%ta(égg%aggc%lbﬂggl g“t?ﬁ’e éprg)e“éf%r% dslhfrclvgrcl%%(%tﬁ}ic

Fig. 14 is g SGhRER Q;v&éélugér%sap@@@wm Egestehﬁ iR9eRii¥8 WheRlinZthe
shaft (211) of the eccentric transm ssion wheel series (1000) shown

in Fig. 3-Hdivel¥heel ies Bihndabadliptiesl acbie (6RE) ahirthePastne wheel &

transm ssion, according to the present invention. Fig. 15 is a
schenatlioc stir eodemtit tvdnsmission papstvewbaski ve wheel shaft (211) of
t he eccentric transm_ssion wheel series (1000), shown in Fig. 25

3-Fig. 12 drivddGnd2| dadawnselemgtic soogiurehrvigyh shesvingepgher eccentric

gfgglemj oiu?“;ié%&%g%ni %Nbllleeelsgeer%js ?%&)(g)e o(fz&%og)i‘es%ﬁ% Qur'lgfierrl]t on “w Qreein the
active wheel is a bimodal elliptical active gear and the passive wheel is
also a bimodal elliptical passive gear.

15 Fig. 13 is a schematic structural view showing the passive wheel
shaft (211) of the eccentric transmission wheel series (1000) shown in Fig.
3~Fig. 12 directly drives the load wheel set (600), according to the present
invention.

Fig. 14 is a schematic structural view showing the passive wheel

20 shaft (211) of the eccentric transmission wheel series (1000) shown in Fig.
3~Fig. 12 drives the load wheel set (600) through the middle transmission,
according to the present invention.

Fig. 15 is a schematic structural view showing the passive wheel
shaft (211) of the eccentric transmission wheel series (1000) shown in Fig.

25 3~Fig. 12 drives the load wheel set (600) through the step or continuous
inner variable speed device (2000), according to the present invention.

Fig. 16 is a schematic structural view showing the passive wheel
shaft (211) of the eccentric transmission wheel series (1000) shown in Fig,.
3~Fig. 12 drives the load wheel set (600) through the middle transmission

30 (5000) and the step or continuous inner variable speed device (2000),
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Fig. 16 is a schematic structural view show ng the passive wheel
shaft (211) of the eccentric transm ssion wheel series (1000) shown
in Fig. 3-Fig. 12 drives the | oad wheel set (600) through the m ddle

transm ssi opccdiRdRPhaprestheindefiofl continuous inner variable
speed device (2000), according to the present invention. Fig. 17

} Specher, B ool shemgtonsogurioia shon e sl
3-Fig. 12 dshiafe$2t heof dmccaskatric transinéaOyn wheaslighrieh €1 60@pslwown in Fig.
continuous 5 quter variable speed device (3000), according to the
present i nvémtigonl2 deserithyilond orheg gqt prlmien ghyilrostspioip continuous
(r oadl e ShaPtter pariahe pposd GRdEr (SHAPh Apeordingtaubsirenoveation.
active wheel 113 : Round active wheel
DESCRIPTION OF MAIN COMPONENT SYMBOLS
100 : Transmission belt
101 : First crank
10 102 : First treadle
103 * First treadle shaft
111+ Active wheel shaft
112 : Bimodal elliptical active wheel
113 : Round active wheel
15 114 : Bimodal elliptical active gear
201 * Second crank
202 : Second treadle
203 * Second treadle shaft
211 : Passive wheel shaft
20 213 : Bimodal elliptical passive wheel
214 ¢ Bimodal elliptical passive gear
301 ° Auxiliary wheel press helve
302 : Auxiliary wheel prestressed spring
303 ¢ Auxiliary wheel press helve swing shaft
25 311 : Auxiliary wheel shaft
312 © Auxiliary wheel
413 : Eccentric passive wheel
600 : Load wheel set
601 . Sleeve

30 602 : Core axis




15114 : Binodal elliptical active gear 201 : Second crank 202 :
Second treadl e 203 : Second treadle shaft 211: Passive wheel shaft 20
213 : Binodal elliptical passive wheel 214 : Binodal elliptical

passi ve geago()’SOMacmﬂféin%yy wheel press helve 302 : Auxiliary wheel
prestressed spring 303 : Auxiliary wheel press helve sw ng shaft

25 311: Auxi(0(at Fodeaslc m@gﬁqigﬂan:wm@qigeﬁ@sy wheel 413 : Eccentric
passi ve wheel 600 : Load wheel set 601 : Sleeve 30 602 : Core axis
2000 : Inner variable speed device
3000 : Outer variable speed device
5 5000 : Middle transmission
a * Upper stop directivity of b
b : Driving mechanical angle directivity of the first treadle shaft (103) or
the second treadle shaft (203) to the active wheel shaft (111)
¢ : Eccentric upper protrusion directivity of eccentric passive wheel (413)
10
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A conventional treadle-drive transmission wheel series in which
reciprocal treadle are performed by human’s two feet is often utilized in
an appliance wherein the reciprocal treadle performed by two feet is
15 adopted for generating the rotation driving, such as a human treadling
driven bicycle, a movement-assisting bicycle with human treadling drive
and an electric motor for assistance, a fixed bicycle for exercising, a
treadle-drive boat, a treadle-drive rotation type power generator, or a
treadle-drive rotation fluid pump; in a treadle-drive transmission wheel
20 series, chain wheels incorporate with chains, belt pulleys incorporate with
belts, timing belt pulleys incorporate with timing belts, gears incorporate
with tooth-shaped chains or gear transmission sets, so two feet can treadle
a round active wheel for linking a passive wheel for driving a load; in the
treadling, the feet can apply the most efficient treadling force to the active
25  wheel with a certain angle displacement range, but the reciprocal treadle
petformed by human’s feet and the rotation motion of the active wheel
form a relation of simple harmonic motion, and due to the relation of
simple harmonic motion, inefficient or low-efficient angle displacement
ranges still exist and shall be improved.

30 The present invention provides a treadle-drive eccentric wheel
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800 : Machine body 1000 : Eccentric transm ssion wheel series 2000 :

| nner variabl e speed device 3000 : CQuter variable speed device 5 5000
: Mddle transm ssion a : Upper stop directivity of b b : Driving
mechani cal @ngdiRidi6eGhhedl tséries Witk perfodficdll %ﬁi’i%d%{(ﬁfe a3 hwiRicht iden
second trea ?e sha?t (203) to the active vvhe)gl shaft (111) ¢ :

Eccentric uppes] ®agdhisiean wlidebsttivé Lyilioingdeenédibeogd Iséate Weeklrmed
(413) 10 DETAI LED DESCRI PTI ON OF THE PREF D EMBODI MENTS A

convent i onaby thnenalh's- tivé eet toatsms feionnteh eetiatioar imedidns, whierdein one or
reciprocal treadle are perforned by human's two feet is offen )
utilized i nbei epphiaioe wheekhnd Bhipasstes prhsshiis coamnsedpel moraesantic
two feet is 15 adopted for, geperati.ng.the rotatipn driving, such gs a
human  t PeadiARYHE QB CommiBed HEith. asgns FeRPUS BpRp@IsHloR belt
human tread}ing dr.ive and an el ectr]| Qr

SEPERIG A
bi cycl e T ortO5 Bl hoppeunber) FbsBstot o AEELSr 1o, dhat fPhe

rotation t yl%%gg}g,}@g[ épé‘g{lﬁé HHorn?dd ﬂ:% Eﬁﬁq{ﬁﬁ%isvfeerto%é[ﬁ Bhd | f\%ﬁg eipgllt

punp; in atr rirve transm ssi ee series, chain

i ncor por at efgpbd a%*@iiffb?enpjﬁh%ld%!lfﬂo% Shengeader sheryidthilekicadldd b N
belt pulleys incorporate with timng belts, gears incorporate with

t oot h- shapegttbhaivisedlr slggrcdmbiied oai tie setive shekWahi@gih aaanks, the
treadl e a round active wheel for linking a passive wheel Tor driving

a | oad;10 n dadieva nelackli foxms hdifffeeent cansapsdipnt speatbsaties fietateve to the
treadling force to the active 25 wheel with a certain angle

di spl acerrerl@aﬂsa‘{‘ﬂgé{heﬁhﬂCWféhm&& &%@‘Qadkrmﬁe performed by human's
feet and the ratation ign of the active wheel forma relation of.
S mpl ¢ har moni QMRS GiFAdLAT A GeeacE TG W Brel 1SSt S Bl atsion Hith
ot on, NSkl Sty Yl QUstdd REDbr Y FeiRhOSER lePRARTe Shidcls

or the passive wheels to constitute the eccentric wheel series include the
15 round eccentric wheel, non-round eccentric wheel, bimodal elliptical

wheel and round wheel to constitute both or one of the active wheels and

the passive wheels, so as to incorporate with timing pulleys and

transmission belt, or chain wheels and the transmission chain, or directly

constituted by the gear set with the function of periodically varied speed
20 ratio;

The present invention relates to a driving wheel series in which
reciprocal treadle performed by human’s two feet is transformed into
rotation motions, especially one or both of an active wheel and a passive
wheel is composed of an eccentric transmission wheel and combined with

25 a synchronous transmission belt for forming an eccentric wheel
transmission wheel series, so that in the reciprocal treadle performed by
the rider’s feet, through the certain structure of treadle-drive eccentric
wheel transmission wheel series with periodically varied speed ratio to
incorporate with the certain relation with respect to the treadling angle,

30 the active wheel generates two speed ratio variations to the passive wheel
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30The present invention provides a treadle-drive eccentric wheel
transm ssi on wheel series with periodically varied speed ratio, which
Is a novel transm ssion wheel series utilizing the reciprocal treadle

perforned by, @éﬂﬁnlﬁtgﬁiﬁﬁ hegbd! Qh%e;ﬂ’fgllsfbgi]ghé& ré@ﬂ\gt\;\xﬁge:@[?él isx‘é@ﬁjrocal

wherein one or bot an actl ve a passil

conposed of tramdlecs@itbriedShy rensmessi whenha@r) féndimrivbioress Wi t difRerent
synchronous transm ssion belt for form ng an eccentric wheel

transm ssi amglbedromethicedrcasite tdhaftsi of tthe tremdlps doahn tactv@dl evheel shaft
perfornmed by the human's feet, when the feet input forces at

di fferent aembmed om thee activadwbeshahranght cranks; ribadiaive ovhael alsrmse
wheel shaft conbi ned on, the actiyve Meeehﬁt hr ough cranks, .the 10
active wheeflIFapRtransmissint speechErassielaig kxthe passbe waeslive to

L1 cadl o o i ve exEeEin intel epdfiO i iide vberh eByiiiion wheel
I odi cal | | : ' f,qt t A i . ,
wheels or 1HaLLE, BEGRAIGAN) Saled ARl ERRD ot MUCRGsRR: ARG, HE.

| ncl ude t hedmuhRUnsh SpEERtlie bhfelohiops theRxARERNATe WIBGL 1o the

bi rodal elliptica nd ro to constitute both or one of

the active magBhanatkaddiiggp foevanglealR] (k@ Maximuinn&RmRATISdien Wided
timng pulleys and transm’ssion belt, or chain wheels and the

transmXsi antioha kefioeddas ¢he [ ptatoms tipeeteangly diselpeatergedt whe hadthe
function of Eeri odically varied speed 20ratio; The present invention
rel ates to whael being ompsdile odr tedativelywhnasmitéizigp? ddghen rasatips speed to
performed by human's tn/o feet is transfornmed intg. rotation mpti.ons,
bspeci al |y BePaISiyerwhee! £pmpanede! raangly pisphcgmemeefusing the
conposed of sm s el and combined wt

' ' wh 25 a.
eynehr onous BPie BRAGH Qs AR, ST S LERTRH S Tom b the Pastlive
transm ssi g&h@@ﬁﬂge ﬁﬁfsjtreasﬁons& éshﬁ)tll(_‘j\)\?ilfghe reci procal treadle

y

per f or med
15 FIG. 1 is a schematic view showing the speed ratio relation of the

passive wheel and a mechanical driving angle formed through the active
wheel shaft and the treadle shafts for treadling by two feet, according to a
conventional round transmission wheel series.
As shown in FIG. 1, when a rider uses his two feet to treadle for
20 riding a bicycle, the treadle shafts respectively driven by the left foot and
the right foot form a sine wave treadle track with 180 degree
differentiation, wherein the right foot treadles with respect to the up/down
displacement track of the right foot treadle shaft, and the left foot treadles
with respect to the up/down displacement track of the left foot treadle
25  shaft, and during the continuous treadling of the right foot and the left foot,
the speed ratio of the active wheel and the passive wheel of the
treadle-driven round transmission wheel series is the same,
FIG. 2 is a schematic view showing the speed ratio relation of the
passive wheel and a mechanical driving angle formed through the active

30 wheel and the treadle shafts of the two feet treadles, according to the
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the rider's feet, through the certain structure of treadle-drive
eccentric wheel transm ssion wheel series with periodically varied
speed ratio to incorporate with the certain relation with respect to

the treadl i&ﬂ:eﬁﬁ% %ran%ﬁﬁ%ﬁ%iﬁﬁéé’l?se%%‘(@?@ 6F Bl SprdseAt gﬂf‘e‘?ﬁidrﬁ“ 0

variations to the passive in eac otation period, thereby by

i ncor porating wA§hsHowen rACFRGo2 akvHareadti e akéd hi® dwldy féarotd aehdlamMign
the feet input forces at different angles fromthe treadl e shafts of

t he treadl edding abieytley thevtreetllestlaifts mapbitieel yodrivére bycthievie finfoestl and
t hrough cranks, the active wheel forns 5 different transm ssion speed
ratios rel dhieveight foé feassiavsingheeive shapedctrgadlandrack wheh 180 degree

treadl e-driye.eccentric eel transm ssion eel ,series with

peri odi &al |<¥&f¢a¢mté@tl%e‘éfmr%pi tiaecﬁgsht obﬁi@ﬁgﬂas WHhdisspest, tor the up/down
transm ssi op speed ratio,cap,achi eve the i whi |l gse to th
s ¢ v SBlap g e B B TE) S e e i ke
ratio is def t I i e

netive whea BaaBBetioTyirdgHoNt SRPRDH IR Bt ARE S lrehd shae
rotation sp(?@q t : j yhee r .

di spl acenent s AHraP%\Ig%tﬁIe@%%ﬁ?% perlhgg&gggtcﬁgthtaegltlgbg?%tgg gg?flgftnger%’
transm ssi afet Qped¢ RARSI ¥R theeabtive hevhick| usid afhicOpaksives viiddlownhe
15FIG 1 is a schematic view showi ng the speed ratio relation of the
passi vaowheetadoedravereebaaiteial tcrismiingioanghieedlorseeidst It 00Qh ishalefined
active wheel shaft and the treadle shafts for treadling by two feet,
accor di ng ttbreughrthenmieshanicabuangle daeransation whstipnsef itee . maghamisah
in FIG 1, vvh?n a rider uses his twa f eet t?]\‘;tmigge fqr 20 r.idi ng a1
bi cycl e, tHHg ?é?f&ﬂlﬁoﬁh%qtt"éeeﬂe%ﬁ@élfl vty egnings } ged) a1 actiyst WHRE
the right fqo rrma sine wave treadle track with 180 ree

i Tt er ont | ARG e Rad iRE ikt Rogfe pPaTrehédysen s ERLERadls shat
up/ down di spl el t S

"Bt oot oA R b HeRRY Pad BP0 P RGeS WAkt SRR AN

the | efs 1 QP eatd Rl BBIE iR (1Y PEHONRANG HarRHAUS thi&afHdrBike

of the right fodt and the left foot, speed r o of the active
wheel and tdif] desehyve ofieekpeéd tdto td dadéaedtiiv passivdhédla@d 3l dirdiy

wheel series is the sane.
each treadle rotation;
FIG. 3 is a first schematic view showing the transmission speed ratio
of the round active wheel (113) and the eccentric passive wheel (413)
20  when the mechanical driving angle directivity (b) of the first treadle shaft
(103) or the second treadle shaft (203) to the active wheel shaft (111) is at
the position of upper stop directivity (a), wherein the active wheel is
composed of the round active wheel (113) and the passive wheel is
composed of the eccentric passive wheel (413), according to the eccentric
25  wheel transmission wheel series of the present invention.
As shown in FIG. 3, the main constitutions of the eccentric
transmission wheel series (1000) are as follow:
--Transmission belt (100): a non-slidable belt-shaped structure selected

with respect to the wheel-shaped structures of the round active wheel (113)

30 and the eccentric passive wheel (413) and an auxiliary wheel (312), which

10



FIG 2 is a schematic view showi ng the speed ratio relation of the
passi ve wheel and a nechanical driving angle forned through the
active 30 wheel and the treadle shafts of the two feet treadles,

accor ding tRchifes £ERSR, L SOMTATHOR HUSE! tob6h hip(d 80R) s0hs thbe

present invention. As wn 1 N en a ri uses

feet to treghgdddTof itk Mhrdntik&inal Sperhtiont be@eh satéend asHestwhetly
driven by the left foot and the right foot forma sine wave shaped

treadl e tradK3Mahl th8@cdegnrepdssiid fbieeh{4 B3 ) ad thehawsalinry kdheel ¢hi2);
foot treadles with respect to the up/down displacenment track of the
first treadi-Rosindfactivioghechhtl! Ihaonehinetiowith: theaa¢teee wihegl sbafiddtl 19.0
t he up/down dj spl acenent track of the second treadl haft (203),.
duri ng the PRubNe Stdesd niheofactive rwlgwcl shafl 4hklk [h&e | speeidvely

the speed ratip.of, the acgtive whe nd the passjve of ,the

tr ead o dr | GunBirieh it st Erarie LD hind s BRI EGal06D 10 Wit imethe
t hrough th C .caln@n L £ er i ati i f :
mechani cal e%#%l%aggs@tqlgngjbg?%lel%&a&ﬁguﬁdﬁ gégt {r\gé&%g@?ﬁ(qg}gﬁ %ﬁdb%lrlll &
active whe 'o'ﬁ'lf'ﬁé : hapj it a
first treag}’le S a(* Pﬂ lﬁ%gmgﬂ aHa sgalco Ha{igggélsgegﬁgfo? 2 %(?’I‘)aﬁéh‘t&ﬁagléd
active wheelyighatécditldbadbSHafe(E0B) fdrddingpoaiiddwithestednkladle
periodically generates tw ce increase and decrease of the speed ratio
t o t he iccg@02i)c apdsthieveountkeatti¢d M8heelu( i3y sachntposadl & aat@t-shdable
FIG 3 is a first schematic view show ng the transm ssion speed ratio
of the rounchagwheslwhdiahing t@thshapedudleyent gear. passi ve wheel (413)

20 when the pechanjcal driving angle directivity (b) of the firs
treadl e sharEceamslc passine wheshdH ? ¥agpmnasse: of Jidig) sarpet plaincwhesl,

mgf'eih "t haitiiig YadTrdianadso @Sk bt Sapof tRERR Bl Saivawbbel )
(413) | aboodtmPaeh dd EREEeh Joe PHSUPETARG hllP Bt Vel OB pitsh
of the jr es(ﬁ'ﬁ}nét&vﬁiééﬁ'é@ﬂ"i-s half of$h&NOMhel ﬂ@)u’ﬁﬁ%cti?klte w&%cggil?fband driven

constitutions of t eccentric transm ssion wheel seri 00) are

as follow by Tharsimdactive helekl (ﬂpmﬁhr@ﬁmh@ kiaghehlissibalbelts@Mydvhich
structure s€lected with respect to the eel -shaped structures of the

round act i viacotehtesl 3th 3theandentioned cemind caqiassi wheehdel 3} 4418) tved
an awil argcc\{cvlnlter(iatlz pgé)’slixzft)e ’Wﬁlggl %213) and the auxiliary wheel (312), and provided
for performing prestressed tightening to the periodical tightening/releasing
20 alternation of the driven transmission belt through the auxiliary wheel
(312), and the mechanical angle position of the eccentric upper protrusion
directivity (c¢) of the eccentric passive wheel (413), and the mechanical
angle position between the directivity (b) constituted by the first treadle
shaft (103) and the second treadle shaft (203) and the active wheel shaft
25 (111) through the transmission belt (100) form a certain mechanical angle
differentiation relation;
-- The eccentric transmission wheel series (1000) of one or more than one
step different speed ratio is constituted through the transmission

engagement between the transmission belt (100), one or more than one

30 round active wheel (113) and one or more than one eccentric passive
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includes a chain, timng tooth-shaped belt or tooth-shaped belt, so
as to be provided for the transm ssion operation between the round
active wheel (113) and the eccentric passive wheel (413) and the

auxi liary wopgedl (4333)as weRoandhraagh viee vheetiohldBhe gretdiviethble devi
active wheel sha(ft ?’)ﬁslv)w,E 5 ancri t%e t\/\owsi dles of tehe active vvheelvm

shaft (111)--Angiligspebtelptass dmive @l whaing one shdaoapked 10 2)maviing

second crank (201), wherein the first crank (101) ,is installed wth a

Ell B ;; tregdj(ﬁiysiﬁgﬂf)) (foo3ywing meling hrovgllean aupdliary iwheelt peesg) Belve
, and the second crank (2Q1) is installed w dt dl

shaft (203)SWiBg ﬁléﬁﬁﬁg(—”&ﬁgviaaéqgw? okhey 8B g?ﬁingr'\gétﬁq@l%@g??é‘) ?“rlgﬂbﬁ

wheel o t PG S0tk Siafidns fias aBr nguben” WIEBL Ll £F A EL R Ritiery

wheel (413),; t j g A o} :

pul | elyI o(r:I g gg&g&)ﬁ%@g&% ﬁ@ﬁﬂ%ﬁ@%ﬁﬁ \q}}es %%Ibe?%?%g @%ﬂrr%%ggg? H%%ld

installe e Si f , ifHEh i

}3 herﬁof is qf%? %g%?ha(ggéwfﬁlﬁ% ?fg%n%laggﬁebﬁ?ge@g(ﬂﬁgf %%%rgtrl?\ggtﬁw

y the roungyagiriMspanedahg ( bi3)intardyabsdin rastseasedi balre (tb0

whi ch incor porates vP\/iid?h t%e rrer:{li onegﬁrsodn% ggti ve v\/neceq]re(1113)(angﬁhe

the eccent rauxiiassivheel(®E2); (413) and the auxiliary wheel (312), and

provided for performng eir estressed ti 8hteni ng to the, per.i O(ili cal,

ti ght erdiong/+Aedkianyg witehl (Bd2nacosmasedt ok thg isage chaksawheal o Hening

;Pt hgh\t/\;éﬁlpi i{iﬁ@#s E\ﬁgg?t(}ﬁ(gfila? ’fd?fﬁﬂc;@{ i r?@%?ii‘%‘étt%%' vheek AL
: e ni.ca .

directvit 3F°|(C§§“tfé% eIy o i o ngna”%sédﬁﬁ PR on

t hr ough thgt%@raalﬁgﬁ%@s%%%esﬂ? ﬂ((fgg?%ﬁol%ﬁ\ééﬁgg ttzgllégﬁérlgsc %ﬁl‘%%?’égn(gllog)’

di fferenti ahicpthy flBhkANiInked With SRASAIIhEsIIPBSIE $60 Phcosetatify Weth

(1000) of one or nore-than one step different speed ratio is
const i tiut edhehvopmdhadthes WirRs i $3) and ehgagesmnic patsteewhidet (413), such

transm ssion belt (100), one or nore than one 30 round active wheel
(113) and aneaathaimrer tildngaoetleshepe piudleyasis taath-shaped chain, to utilize
the prestressed pressure applied to the auxiliary wheel press helve (301)
from the auxiliary wheel prestressed spring (302) to compel the auxiliary
wheel shaft (311) and the auxiliary wheel (312), so as to tighten the

20 transmission belt (100);

In the transmission wheel series composed of the round active wheel
(113) serving as an active wheel, the eccentric passive wheel (413)
serving as a passive wheel and the installation of the auxiliary wheel (312),
when a human uprightly treadle to ride a bicycle, the right foot and the left
25  foot follow a simple harmonic motion to form a sine wave treadle track
with 180 degree differentiation, wherein the right foot treadles with
respect to the up/down displacement track of the first treadle shaft (103),
and the left foot treadles with respect to the up/down displacement track

of the second treadle shaft (203), and during the continuous treadling of
30 the right foot and the left foot, the speed ratio of the active wheel and the

12




wheel (413), as well as through the operation of the speed variable
device; --Auxiliary wheel press helve (301): having one end coupl ed
to a nmachi ne body (800) for swing notion through an auxiliary wheel

press hel vepsuing WA of 383) reddl-8i9c 4NNt drQdmksidiP Withé@dsdidd
an auxiliary 5 wheel shaft (311) for installing an auxiliary wheel

(312), and @oEYXs!dedinedwiheshglnties rélasioadoStite mechafal iaﬁﬁlewpbﬁtib@dof

bet ween the auxiliary wheel press helve (301) and the nmachi ne body
(800) for gthreratentgicanppet vEnotiusipandiendivaty i(ehend-the essientyic passive
prestressed pressure to_the auxiliary wheel (312); 10 --Auxiljary
wheel (312)wWheshfrbsBdand thicaizhathe teapsmissuebelsi( 100 hligymesbanicshapgle
|1 .,.of i.ch the. ti wheel (113 dth
Cecentri% pRGUIPR Ghiti dreeay i) dommsachy ard ISt strda SPER (19Bacandh
th i wheel f 3 d ' . by the,t ] SS
om 41 e e b P TR S AT £, e
| i b . X | b g
ncorborat LBl AR WDRed TP POKEIANE! sladoend EBCIREERY T

t oot h- shapege&Basd of ttﬁe%gie'eﬁzﬁatid”'?o RhESIRAHEE JHseREUHVMRPRY B difing
the auxiliary wheel press helve (301) fromthe ‘auxiliary wheel

prest r essedeaylt irad(308ation; dornelarple, akii hieahanivhbengihali flefadilibtion
and the auxiliary wheel (312), so as to tighten the 20 transm ssion

bel t (1@0) ; relatiomeft thenswinsioned soeel actevé eshexdnfldSgcarnat thedirsiotneddle
active wheel (113®servi ng as an active wheel, the eccentric passive

wheel (413)shadt (10 angd tepresonddreade |Shaﬁc{20ﬁé i$ feleatadaol s @fass weien
o RSyl b YT TR B LS5 o St
L on 0,6 e GALSAIE SARTEIP !B bt 8, 209 o,
i ovn 1 SBLAGPURL) Uark) o) oGt 15 el SRS 1 OBl NGB
the sec@nd o aadli BIOAL tHe2d3hdleiedtion RGithiteacryy egRkSriRadheRby
the round active wheel (113) to the eccentric passive wheel (413) is in a
transmission varied speed ratio status of tending to the maximum speed
accelerating ratio or the minimum speed decelerating ratio; the
periodically varied speed ratio relation is upon the wheel shape of the
20 eccentric transmission wheel series (1000), one of the periodically varied

speed ratio relation is shown in FIG. 2.
As shown in FIG. 3, when the mechanical driving angle directivity (b)
of the first treadle shaft (103) to the active wheel shaft (111) is at the
position of the upper stop directivity (a), the round active wheel (113)
25 drives the transmission belt (100) with a radius of rjp so as to link the
eccentric passive wheel (413) having a ry, radius, thus a transmission

speed ratio of ryy:ry; is formed;

FIG. 4 is a second schematic view showing the transmission speed
ratio of the round active wheel (113} and the eccentric passive wheel (413)

30  when the mechanical driving angle directivity (b) of the first treadle shaft
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30 the right foot and the left foot, the speed ratio of the active
wheel and the 12 passive wheel of the treadle-drive eccentric
transm ssion wheel series (1000) is defined through the relation of

t he mechani i i [ :

e mechan! G313 e BOShA AL shiR GHA5R) e BRERIREALEUN A1 1) is ot
transm ssi of 1Bghtiod Mné&@gn&ﬁbﬁ‘diﬁgl 3@Hoeed aﬂlﬂﬁ% tthenvopdtidM&lirection
directivity (b) fornmed by the first tTreadl € shaft 1103) and the
second treadistishabt tH2@ppeanstophdiractivite ()eelhabaf ttheélddjve sohedieis
round active wheel (113) periodi callyw%;nerat es twi ce increase and
decr ease ofcathposgbent ithe itound ahtivecedeel i(d 1 phswidy éhevhpassiyes paheel is
during each treadle rotation; for exanple, the nmechanjcal apgle .
di f fererdt i St9BROPRY &f ity cocentrile passtyondget bhhl), a6€0K n&ﬁeéﬁe@ﬁ@)ﬁrw
and the first treadl e haIt élog d.the seE Gd treadl e shaft (203)
i s sel ect ed ESPESKUY WIEE! Gprdes ISIW%F% 3 the treadl e direction,

or e second t5eaup R LRERIC Ao peRtnmd dfiol kbR s 2iEelin) ')
Brong The T oan ord PEGRAE V0% (PR BRePR A Q1) 7l placed

round acti vigy WBelledrbd3Aldie the AREEBAT iircomssi Matiheab (HAppdr EiboR

transm ssion varied speed ratio status of tending to the maxinum
speed awmcel @rattivigy (a),i theorounitk aciing mihed pddd) dizbedsettat iragsmatsion bele
periodically varied speed ratio relation is upon the wheel shape of
the 20 eccdltl®}cwithamsadissi afnrwiseess sedinksthereo@ntriossfve: wheel (413)
periodically varied speed ratio relation is show in FIG . 2 As
shown in FIl@ving agepading, hasHaHPBANISHON SAERIICOt d e isdorpeds) of

e positon'oit Khe Oybé et el ECFH 1 Fe Bt ernd fufd
110 50 as 19 ewoHd 4t WHRRT 30 uiEihe OGR! Rloftybihig, ©413)

radi us st husngn URSRSEURSION SRORE EALIAURLCIVIR 16) of thd PEAEMEa LG

is a second schenatic view s e transm’ssi‘on speed ratio of

the round aqi3yerwheskcHid Meadhd shhf (20PN the adtass wtreeMipgtt (14181s 80

when the nechanical driving angle directivity (b) of the first

treadl e shad lod&@ior HeFnedr by hdispbaing 60 ekgiee atmig theadratien tdheection
active wheel shaft (111) is at a |location defined by displacing 30 .
degree al orntglatiee rtot Htad oppdt rdepi dncetevdy i (g, voharhm dppeactstopvheel is
directivity (a), erein the active wheel i onposed of the round ,
active mheéommm%&fdt%emya samve«w@ﬁek ﬁ‘éfl:@ﬁéo%]é%l RAsstge Wheel is

cccent 1] DEsie Mhetl (2L aceard 1 Lo DS SEESTHIL o th cccentric
transmission wheel series (1000) shown in FIG. 3.

As shown in FIG. 5, when the mechanical driving angle directivity (b)
of the first treadle shaft (103) to the active wheel shaft (111) is displaced
by 60 degree along the rotation direction relative to the upper stop

25 directivity (a), the round active wheel (113) drives the transmission belt
(100) with a radius of riy so as to link the eccentric passive wheel (413)
having a ry; radius, thus a transmission speed ratio of ryg:ry; 1s formed;

FIG. 6 is a fourth schematic view showing the transmission speed
ratio of the round active wheel (113) and the eccentric passive wheel (413)

30 when the mechanical driving angle directivity (b) of the first treadle shaft
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As shown in FIG 4, when the nmechanical driving angle directivity (b)
of the first treadle shaft (103) to the active wheel shaft (111) is
di spl aced by 30 degree along the rotation direction relative to the
upper stop i YA i I i

the T r ansm G ar AR P (Rl SBaft 220%) REJS Gett0E Sl RTLIIYF a

eccentric pagstyoNnREindd?b3) dRpIIEe D0 HWof@dialitng theSratation direction
transm ssion speed ratio of "ri0O:r12 is fornmed, FIG 5is athird
schemati c viegaiwhawi tige tppet raop niissctovitg p@gd wiadretn ahet betivounieel is
active wheel (113) and the eccentric passive wheel (413) 15 when the
mechani cal arippsed aofglthe diovedt activg wheelof 11 he anidr she t passive velest is
(103) or the second treadle shaft (203) to, the active wheel shaft |
(111) i$ atcampesed pdiheeeeedacmasaispivhecht 60, asgprking|terhe exeentric

&ﬁ%?éihﬁ”t e bSidinadioe] S pD RBPwnE Pl act | ve wheel ( 119
?Els& " aeorai iy PEOkLILERG O PRET Pl g DEn R TRMGPE ARAE YRGS )
ace | e trans] res (1000
angle dlrect Uk fryt reRYISARUR, (1035165, ine pctRE whee| JREATN %7 diiptiie
wheel shaf thy 19) dégredi sIaC ek bivtAforlediiaaich ORgatiite 1OtRS i@ber stop

direction relative to the upper stop 25 directivity (a), the round
act i ve wheadirédtidly da),vibe tdundt actmsorivaisiod( 168) tdr{vk@0themrahsimigsioh belt
of rio so as to link the eccentric passive wheel (413) having a r13
radi us, thud @) twithsiradivernishesd asata binkfthelgcaendric passrveewheel (413)
FIG 6 is fqurth schematic view show ng the transm ssion spee
ratio of ta@\flﬁgr%lﬁaé@ W8, (wee transrmissfspens wtent rnoa;@bssfz)rw wheel

tirst cread e g ot ool CEGHIErEGTB gt bBlos s i
Geor s oot TS Pubd: e el ST SNV B5FHIY b0 S oo
R e s T S TS

eccentric F(61$)\%})]\(ﬁ‘ theeelbohd kehdlasiean d20y) totHNeciees WHdel Ghaft (111) is at
transm ssi on eel series (1000) shown in FIG 3. As shown in

FIG 6, whenlotutioreckéimedaby diisplaoggand0 elatiree cilong tthe (doratddn tdirection
first treadl e shaft %03) to the active wheel shaft (111) is )
di spl aced byl@tveldgr the alppay top disectivion (@)r edidreom rtheaadtinee twhadiels
upper stop 10 directivity (a), the roupd actjve wheel (113) driyves .
t he transm%(mlﬁﬁs%gqu thoopuid: actave anheel 6i1$h@n§loﬂa% Rassivenrvheed is

cocent e PASSIME el (ANl 00 AL FR IS LR o the cocentr
transmission wheel series (1000) shown in FIG. 3.

As shown in FIG. 7, when the mechanical driving angle directivity (b)
of the first treadle shaft (103) to the active wheel shaft (111) is displaced
by 120 degree along the rotation direction relative to the upper stop

25 directivity (a), the round active wheel (113) drives the transmission belt
(100) with a radius of ryy so as to link the eccentric passive wheel (413)
having a r|5 radius, thus a transmission speed ratio of ryq:r|5 is formed,;

FIG. 8 is a sixth schematic view showing the transmission speed ratio
of the round active wheel (113) and the eccentric passive wheel (413)

30 when the mechanical driving angle directivity (b) of the first treadle shaft
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FIG 7 is a fifth schematic view showi ng the transm ssion speed ratio
of the round active wheel (113) and the eccentric passive wheel (413)
is when the nmechanical driving angle directivity (b) of the first

wheel shar 107 1 the YepbE (REEROhARIIORF (5 W el Wnck? sbaff GEL) Kt
al ong the rogédiRth Qiieﬁ?l%ﬂi@)ﬂldi?dﬂ%iﬂge 150 &%?reé%@ﬂg%h@&o%t&&?tdifédtﬁbn

(a), wherein the active whe€el i's conposed the round active wheel
(113) and tredatpas sbvethesigekr i sogOdiceomered(x)f wiherctcahot ddtbvepasisdaleis
wheel (413), according to the eccentric transm ssion wheel series
(1000) showvmpofdsof3the rouad stiown wheel Gl13) andethe mmssachavhasd| is
driving angle directivity (b) of the first treadle shaft (103) to the
active wheetorspased of thy epeenirigirassiie wheeb 04 by reeording 4o the eccentric

¢

tati di tion. | ati t t 5, di tivit , th
A e T e e A

di f ri10 to Jdi t ' Ve . (4 '
oo ol Ta0 SR Bhah R bl Bl e SRR A BRI g Ak R
FIGS8 is a o . . . S ) .
LG B S oo HPASGTEERIE S 0N B8 AR ARSILARA T PPREMi R
30 when t heyyrepindabe b NOIARBEiH (dERIcth! Yelhfile O thE (ipricit stop
treadl e shaft 15 (I03) or tThe second treadle shaft (203) to the
acti ve mhealirsdtafity (4} thei muald actiweathes ([ddB8i) rkil daythdi sphaeissgord Bl
degree along the rotation direction relative to the upper stop
di rectivi t y(10) ,withez eadius d igispvas twhéielk the corombtise passiveheheolitdil 3)
active wheel (113) and_the passive wheel is 5 conmposed of, t he
eccentric paddngd hsadiugainy a Wagynishen speedhlsrebhniticls formed,

i SSi I i 100 h i |G, 3 . Sh in..
T “aheon | BRbsiReiant DA S et 2oy BRpTaR Do
first t | e_shaf t t clyl | . '
oot aone ol Reghafin (R8P R FoRuar HuFell 85, vabfY bee Mg 410 ong

. L : | _ .
the t r asom 1S, HIEEIspi Kol )00) RRINGLRAURERE KEMIER pdsp bR vAEELEEIS)

eccentric parbithe Wassive (el halvafRo(2] IN1Gré agicusanid U @he mentioned
transm ssion speed ratio of r10:r16 is forned. The operations of

the second dpeeatibas sifafhie (i2@3readlicvitngt t(ho3 pakriving wheedctbBlattheel shift
and furt her( lti ?S,Oua%rgl tftzl?*tl;e?urt]}?ro?l(ghi Vt%emﬁgglld( éclzfilrear\]»\?heel (113) and the
transmission belt (100) linking with the eccentric passive wheel (413) and

20 the passive wheel shaft (211).

FIG. 9 is a schematic structural view showing the eccentric
transmission wheel series (1000) of the present invention wherein the
active wheel is a round wheel and the passive wheel is a bimodal elliptical
passive wheel;

25 As shown in FIG 9, the main constitutions of the eccentric
transmission wheel series {(1000) are as follows:

In the treadle-drive eccentric wheel transmission wheel series with
periodically varied speed ratio of the present invention, the bimodal
elliptical passive wheel (213) can be composed of the same chain wheel

30 or timing tooth-shaped pulley of which the round active wheel (113) is
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15 the transmission belt (100) linking with the eccentric passive
wheel (413) and the passive wheel shaft (211) are the sane as the
menti oned operations of the first treadle shaft (103) driving the

ive wh . ; d '
TE16)"an PR SR B D ey her

passi ve wheglith ek3bceittheOwhbel-flagridvinyiards shadet rdudlldetive whekx B13)

Is a schematic structural view show ng the eccentric transm ssion
wheel seri esnd ¥h0Minedddlhellipteak passiveewhicoh (Wh2y end tHe aagiliare wheel
is a round wheel and the passive wheel is a binodal elliptical

passi ve whe@ 12)2sdsch hovindies armhain,aimime teethnshepedt baltittootts-sbapedbelt,
eccentric transm ssion whee|] series (10Q0), are as follows: In the

t r eadl e-Xr i $@ a8cloehe rprevigRek for b dransaHsHoMeRIratiens dactifieen the round

periodically varied sp ragiq.of e .present invention bi npdal
11 pti oal S vBiealodii ey bitiodsd “UBRGGSCResT VEnweR2 LRk the
wheel 30 or_ti.m 00 ped pull ey of which the round active
wheel (113)3‘15’?“&‘359"&%‘%‘%2%@2? the transm ssion belt (100) is a
bel t - shaped__ W r t
ol shaes gy s st DI ASOAT hesbenly e
passive whe@le (cd]-shafeld harasixidd atythheshnd 3dative Woh&dl (DE3ded the
chain, timng tooth-shaped belt, tooth-shaped belt, 5 so as to be
provi dex f obirhbéalt eHisiiia s passiopewhtelofd | Bptamgeant haxiltaryd wiatel vig12),
wheel (113), the binodal elliptical passive wheel (213) and the |
auxi | i ary wwbaeth {sdagles achaamdmig trothethapedd@)t ontasgheshaipedeathain, so
structure sel ected vvi_tdh respect to . \ X
as to be provided for the transmission operations between the round active
wheel (113) and the bimodal elliptical passive wheel (213) and the
auxiliary wheel (312);

15 --Round active wheel (113): combined with the active wheel shaft (111),
and the two sides of the active wheel shaft (111) are respectively
combined with a first crank (101) and a second crank (201), wherein the
first crank (101) is installed with a first treadle shaft (103) for being
provided with a first treadle (102), and the second crank (201) is installed

20 with a second treadle shaft (203) for being provided with a second treadle
(202), and the round active wheel (113} is composed of a non-slidable
chain wheel or timing tooth-shaped pulley;

--Bimodal elliptical passive wheel (213): composed of a bimodal elliptical
chain wheel or timing tooth-shaped pulley having the same circumference

25 as the round active wheel (113), and installed on the passive wheel shaft
(211), and the passive wheel is through the transmission belt (100)
incorporating with the mentioned round active wheel (113) and the
bimodal elliptical passive wheel (213) to be driven by the round active
wheel (113), and through the auxiliary wheel (312) to perform prestressed

30 tightening to the periodical tightening/releasing alternation of the driven
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t he wheel -shaped structures of the round active wheel (113) and the
10 binodal elliptical passive wheel (213) and an auxiliary wheel
(312), which includes a chain, timng tooth-shaped belt or

t oot h- shape L Qe i e provided for the transm ssion
oper ati ons ggﬁv%gielﬁs?ﬁ(ebéggnﬂc}))gctive wheel (113) and the bi nodal

el liptical passipgersfiethe (Adchamosl éxhgl_eageséitibﬁrwetyo&b%eﬂ tHe3 bhodab of the
--Round active wheel (113): conbined with the active wheel shaft

(111), and thimddad chliptesalofasshe: adtcel €2 Whpehd shaftasgivelywhaeleshaft (211),
respectively conbined with a first crank (101) and a second crank
(201), wher @ind theemicichgricat anglg positiansbetseer thel rownd agtive rgheel (113)

o S Beshe fmoale o100 o ofond el ik T Eha v
203 ' ' ] 202) . .

ound acti vachiear s HAATENIED R RFERRneRRIH rdelsitRiRelitfo

timng toot t} tﬂi%?led pul l ey; --Binodal elliptical passive wheel (213):

conposed of 8% Modal el | | ptical chain wheel or timng tooth-shaped

pul | ey having ﬂﬁﬁ%ﬁﬁﬁi@l@%ﬁﬁi%éﬂ%&ﬁ%ﬁeﬁﬁa t()()?g'&?o%%tdrv toﬁé;ﬂ%n one

(113), and insta on the passive 11), an

passi ve wheglep sdifféredghspéal t ransmsseomsthatdd (HBkgh neles pahakmigion
with the nentioned round active wheel (113) and the bi nodal

el liptiaal pagapemenhdetweadIhet twahemdsioemelty (B, omendr actievthashert
(113), and through the auxiliary wheel (312) to perform prestressed
30 ti ght eni ngund aqﬁyepe\rhaséli(déﬁgta@m@m ay/mere tameng bunadali eHipical

the dri t | SSi It (100); . :
e drrven parss?ir\]% n\}vﬁeséloélgi as \(Ne l gs through the operation of the speed variable

device;
--Auxiliary wheel press helve (301): having one end coupled to a machine
15  body (800) for swing motion through an auxiliary wheel press helve
swing shaft (303), and the other end being installed with an auxiliary
wheel shaft (311) for installing an auxiliary wheel (312), and an auxiliary
wheel prestressed spring (302) is installed between the auxiliary wheel
press helve (301) and the machine body (800) for generating an
20 outward-expanding or inward-pressing prestressed pressure to the
auxiliary wheel (312);
--Auxiliary wheel (312): composed of the same chain wheel or timing
tooth-shaped pulley of which the round active wheel (113) and the
bimodal elliptical passive wheel (213) are composed, and provided for
25 rotating on the auxiliary wheel shaft (311) and driven by the transmission
belt (100), thereby through linked with the transmission belt (100)
incorporating with the round active wheel (113) and the bimodal elliptical
passive wheel (213), such as a chain or a timing tooth-shape pulley or a
tooth-shaped chain, to utilize the prestressed pressure applied to the

30 auxiliary wheel press helve (301) from the auxiliary wheel prestressed
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wherein the mechani cal angle position between the binodal of the
bi rodal elliptical passive wheel (213) and the passive wheel shaft
(211), and the nechanical angle position between the round active

wheel (113 : [ shaf 3 ol
freadi ¢ shati503 2L 0 P S AROARGERE) el S E3  DEeia B8 upeiliary
mechani cal @'h%?(ﬁlii)f §6%§ttb%%lﬁén k18 Bhh@Mission HeR @oognt ric

transm ssi on wheel series (1000) of one or nore than One step

di fferent speedr thc pahsmtssist Mhdebdetiby oogibdshd dfrtheawugs aniviOwheel
engagenent between the transm ssion belt (100), one or nore than one

round acti vid Mfserving18) araadtiveavieelnthe dintratal ehlépticatgeimsival wWiheel €2l3)
o 8 et ot Aape i yossiand bst LB e (410,
1 ST 1B RN O s
?gélzl) [ ?;yi é)il lo\(NQ )a, I&?ﬁ -a @E(.é?i!cilgfy‘o&h ee(lnﬁrs lrngs‘é@éfzg% 8 ac

t he machi ngévﬁ)%dyl%?%g%% omlg%‘r?\ee%é\% g‘%\h eggﬁoﬁ?gaﬁgﬁ%%%dﬁrég&%% Wit

i nwar d- pr esgispecPfefid BpARAVRIESIHEGEAL Atk a3Pdhlel BF thhRE shdk2)103),
--Auxiliary eel (312): conposed of the sane chain wheel or tining

t oot h- sitapeshthd eyt dbonienkll¢shevithotospeacto viee Wipdddwh ldisplazeehdmerack
bi nodal el | igtical passive wheel (213) are conposed, and provided for
25 rot at i ngolothe kecend itcadhy shim@d203hadnd dBting thedcaniinenubyreadéing of
transm ssion belt %100) , thereb%@{g hrough | jnked with the transm ssi.on

bel t (100) thedaghbrontiang the lelt kot damapead ralo whdbe actiye)wheel anbthe

. el liptical . o _ o
bi modal e ;I:hfstsi\?eawheel of the treadle-drive elliptical transmission wheel series is

defined through the relation of the mechanical angle position between the
15  first treadle shaft (103) and the second treadle shaft (203) and the active
wheel shaft (111), and through the transmission belt (100) the set
mechanical angle position between the bimodal elliptical passive wheel
(213) and the passive wheel shaft (211), thereby the round active wheel
(113) periodically generates twice increase and decrease of the speed
20 ratio to the bimodal elliptical passive wheel (213) during each treadle
rotation; for example the mechanical angle differentiation relation of the
mentioned round active wheel (113) and the first treadle shaft (103) and
the second treadle shaft (203) is selected to be set as, when treadling along
the treadle direction, the first treadle shaft (103) or the second treadle
25 shaft (203) passing the upper stop and keeping to treadle along the treadle
direction within a 180 degree range, thereby the round active wheel (113)
to the bimodal elliptical passive wheel (213) is in a transmission varied
speed ratio status of tending to the maximum speed accelerating ratio or
the minimum speed decelerating ratio; the periodically varied speed ratio
30 relation is upon the wheel shape of the eccentric transmission wheel series
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passi ve wheel (213), such as a chain or a timng tooth-shape pulley
or a tooth-shaped chain, to utilize the prestressed pressure applied
to the 30 auxiliary wheel press helve (301) fronlthe auxi liary wheel

prestressed 1]@)0) &%e(% ﬁfrﬁ%@ﬂg \Fd}?ed" ﬂs!t}’o F@lﬁﬁbn%?%&wm in

(311) and t |ary 0 as t

transm ssi op[(gei_t (100); In the transm ssion V\/neel series conposed of

the round active wheel (113) serving as an active wheel, the binodal

el liptical passiMe Vileak @2%B8hermatier \stnmgtlatal avieas s shewnie etheard cehigic

installation of the auxiliary wheel (() ., Wwhen a human upr\lv%@tly

treadle to tfaaﬁnsssmrtwh@el s¢rées (§HO0F odt thengredunt | iewventioot ¢iowthe
sine waye treadle track wth

Z'egf le: ?ﬁ P%E]té‘?ﬂ }%@pg @H@ régﬁglthpélqai ghtive sdical apgltbe Pagpivie W §‘?o1e‘§ta
% R R L. 1 T S 109
di spl acement tragkg,hwn in Fig. 10, the main constitutions of the eccentric
transmission wheel series (1000) are as follows:
In the treadle-drive eccentric wheel transmission wheel series with
10 periodically varied speed ratio of the present invention, the bimodal
clliptical passive wheel (213) can be composed of the same elliptical
chain wheel or timing tooth-shaped belt of which the bimodal elliptical
active wheel (112) is composed; the transmission belt (100) is a
belt-shaped structure selected with respect to the wheel-shaped structures
15  of the bimodal elliptical active wheel (112) and the bimodal elliptical
passive wheel (213) and the auxiliary wheel (312), which includes a
chain, timing tooth-shaped belt, tooth-shaped belt, so as to be provided for
the transmission operations between the bimodal elliptical active wheel
(112), the bimodal elliptical passive wheel (213) and the auxiliary wheel
20 (312) |
--Transmission belt (100): a belt-shaped structure selected with respect to
the wheel-shaped structures of the bimodal elliptical active wheel (112)
and the bimodal elliptical passive wheel (213) and an auxiliary wheel
(312), which includes a chain, timing tooth-shaped belt or tooth-shaped
25 chain, so as to be provided for the transmission operations between the
bimodal active wheel (112) and the bimodal elliptical passive wheel (213)
and the auxiliary wheel (312);
--Bimodal elliptical active wheel (112): combined with the active wheel
shaft (111}, the two sides of the active wheel shaft (111) are respectively
30 combined with a first crank (101) and a second crank (201), the first crank
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of the second treadl e shaft (203), and during the continuous
treadling of the right foot and the left foot, the speed ratio of the
active wheel and the passive wheel of the treadle-drive elliptical

active wh . rive pt i cal
meahan ool CRAOTER iREANEE i A0t At (10F) I BingbiphiddEith a
and the secqnidt il o193 thé 22bnandriie (201 v iheeledShath 4 Sbtbnd

and through the transm ssion belt (100) the set mechanical ang

posi tion bettweehe sheft {LOBY&br bélhlgjmowadiecb&ash aeem@@hre(aanesgzw)q ahﬁethe
passive wheel shaft (211), thereby the round active wheel (113

peri odi cal | blg@d@ﬂ &l lepticali ansivienwheak €] Bdisdranpessd of atten-shdabieachain

ratio to the daI el liptical passive whee] (213) ring,each
treadl e Pot eYYlil ; OF Brm@gaﬁqﬂ th- &lla@eﬂﬁaﬂgw d mr@mﬁﬁ sreshpnsgal oingle

O o S SRS A EO0eR8T oY B BEm bl e psaiond D SHSE sty

P ? ezgf eazh agﬁgﬁlgglﬁﬁd%ﬁ@&gg Iﬁ?%‘ﬁ%ﬂ?ﬁ% ggggé %og t{o%Ctb'e%eeﬁ e f#ifst treadle
shaft (103) and the second treadle shaft (203) and the active wheel shaft
(111) form a certain mechanical angle differentiation relation;

10 --Bimodal elliptical passive wheel (213): composed of the bimodal
elliptical chain wheel or timing tooth-shaped pulley having the same
shape and the same size as the bimodal elliptical active wheel (112), and
is installed on the passive wheel shaft (211) and forms a 90 degree
mechanical angle differentiation relative to the bimodal elliptical active

15  wheel (112), and through the transmission belt (100) for transmission and
connection, so as to be driven by the bimodal elliptical active wheel (211),
and through the auxiliary wheel (312) to perform prestressed tightening to
the tightening/releasing alternation of the driven transmission belt (100);
-- The eccentric transmission wheel series (1000) of one or more than one

20 step different speed ratio is constituted through the transmission
engagement between the transmission belt (100), one or more than one
bimodal elliptical active wheel (112) and one or more than one bimodal
elliptical passive wheel (213), as well as through the operation of the
speed variable device;

25 --Auxiliary wheel press helve (301): having one end coupled to a machine
body (800) for swing motion through an auxiliary wheel press helve
swing shaft (303), and the other end being installed with an auxiliary
wheel shaft (311) for installing an auxiliary wheel (312), and an auxiliary
wheel prestressed spring (302) is installed between the auxiliary wheel

30 press helve (301) and the machine body (800) for generating an
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25 shaft (203) passing the upper stop and keeping to treadl e al ong
the treadle direction within a 180 degree range, thereby the round
active wheel (113) to the binodal elliptical passive wheel (213) is

[ a transmalORWREiRPeRl AP Pialdie OlprtaINan {Sretlfermyl D

speed accelerating ratio e mnimm sp celerati'ng rati o;

peri odi cal | yaumﬁhgﬁ“@l@gp@n@g 1o 30 relation is upon the wheel shape
of the eccentric transm ssion wheel series (1000), and one of the

peri odi cal | y--hauxilearys pdedl (8129 cetnpiosed of tlsheame chiinGwheel or fihting
10 is a schematic structural view showing the eccentric transm ssion

wheel seri esoptipsbypast pulley pif oxleich thavdntadah eliptiiedlractive wheeh () and
e a1 RpETSohobbes b St e kiSRGt S i
tituti f th tric t | Ssi | ' 1000
ol B, LSS, BB T LR st 7 A SR
! b A : ! t
peries, w1 BPRACAELY. YAEA S00R0L b0 R0 A5 BESTET el 100
of the same jabbiihfigh GHEH Rh¥hBRho®Al LibHGI aefileshaRed Baby Aid the
i bheel”(
e ee , the

whi ch the bi nod ptical active 112) 1s conpose
transmi ssi orbihgidal ( 80tidat pabigle - ahrRed(BII)uctnte &elecdlednWob htiming

respect to the wheel -shaped structures 15 of the binodal elliptical
active ubeeltoptit@hapngutlby dii toudhishabbd pthiata) tpassithe prostetssed @ esand
the auxiliary wheel (312), which includes a chain, timng .
t oot h- shapedippdied, tor thet axibiape avhwsil ipresphalve B9 ooy thizauxidiary teheel
(a0 Selon SeeLatlone beL B Ll B el SpUEsl Bt da el
wheel auxiliary wheel (312), so as to tighten the transmission belt (100);
In the transmission wheel series composed of the bimodal elliptical
15 active wheel (112) serving as an active wheel, the bimodal elliptical
passive wheel (213) serving as a passive wheel and the installation of the
auxiliary wheel (312), when a human uprightly treadle to ride a bicycle,
the right foot and the left foot follow a simple harmonic motion to form a
sine wave treadle track with 180 degree differentiation, wherein the right
20 foot treadles with respect to the up/down displacement track of the first
treadle shaft (103), and the left foot treadles with respect to the up/down
displacement track of the second treadle shaft (203), and during the
continuous treadling of the right foot and the left foot, the speed ratio of
the active wheel and the passive wheel of the treadle-drive elliptical
25 transmission wheel series is defined through the relation of the
mechanical angle position between the bimodal elliptical active wheel
(112) and the active wheel shaft (111), and the mechanical angle position
between the first treadle shaft (103) and the second treadle shaft (203) and
the active wheel shaft (111), and through the transmission belt (100) the

30 set mechanical angle position between the bimodal elliptical passive
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20(312); --Transm ssion belt (100): a belt-shaped structure sel ected
W th respect to the wheel -shaped structures of the binodal elliptical
active wheel (112) and the binodal elliptical passive wheel (213) and

an auxi | i ar %‘K”%ﬂ% 16313 tl’{@':ﬁ)%gsiiv@%ﬁ(é@ﬁ%}ga% tein, & Masiseahh ARG

belt or too chai SO as to rovi

transni ssi opceRerahkengl oot ﬁ@@@dﬁ&ﬁy%éﬁ&ﬁies&@&iw dnvheb dnbldicdase of

the binodal elliptical passive whee 213) and the auxiliary wheel
(312); - - Bi theabeet | apiol ttathadimoelaiedieptial 12ssiveomiicedd 203 ydurime each
active wheel shaft (111), the two sides of the active wheel shaft

(111) are résadde rotatipn3dor exbinpdel, thiettheehdniesk anglandki{lerotjationrelation
d k 01), th | ISt k 20 101) .is.install ith
first t (r:téggpé(téﬁa%%meq%@l Hrgpdgfegﬁ@t&abw(:a‘é@)vvﬁ%h (T2) pd %ilf\rm bizeh tecadle
102), th 201) is.i [ i 4. I
(102 e SRR )3 3o LRI Wb b PePETea oS, woen
chain 5 whedtcadiite, Aftle’ Pl HRaAE Wedon, A0EPEREC, g, R 16578k he
0o I e ! f ! ot
ond the_ act Fogufd RRGILe A RECED DA U WP iy Gnf FeiRhe b aBldIE
bet ween t he afénsthd treadle dsefibn(WiRin arsh dbgraerend, thardlahs ifiodal

(203) and the active wheel shaft (111) forma certal n nechani cal

angl e ditdf erctiptiedli miveelrdiceb] 1 2Pto ik bodataletilippicat phsgias svkieclvwizd 8l)
(213): conposed of the binodal elliptical chain wheel or timng

t oot h- shapeds pla pnsinssion twasieshspeeshegito atatus bé teadimgsio thamahamum
bi rodal elliptical active wheel (112), and is installed on,the .
passi ve wheé&Pe &qcefez'@ﬁmgarﬁilq it ToE pegR e atec Hagt lerling grio; the

di ff i i s el i . he. bi d Il i.pti | i wh
B
connecti on, . . . e C

COTS et Lot ehferirid PraiSGisi et BEris 79000, Sand RireeBE (BE patfadiBafy

ti ghtenygg R/‘arﬁeﬂesﬁ(elfi:gg?ﬁﬂi_@&(_}{(ﬁ{ BAHJGn # Fegnation of the driven

transm ssion belt he eccentric transm ssi on wheel series

(1000) of one OFI@PrEl t am ofithedRatsd egrekbtlifr QﬁéwS@ﬁgd/iﬁ%t itle | Sccentric
constituted through the transm ssi on engagenent between fhe

transm ssi oframshtis{idb@0heehecoresnor()hahi thaeprobemtd atvaritiaptwleakin the
active wheel (112) and one or nore_ than one binodal elliptical )
passi ve wheeértiye mheelas avbimodsl eHiingh acheeopleeeltanshtheg pasrave peaael is
vari abl e devi ce; . . .
an eccentric transmission passive wheel;
20 As shown in FIG. 11, the main constitutions of the eccentric
transmission wheel series (1000) are as follows:

--Transmission belt (100): a belt-shaped structure selected with
respect to the wheel-shaped structures of the bimodal elliptical active
wheel (112) and the eccentric passive wheel (413) and an auxiliary wheel

25  (312), which includes a chain, timing tooth-shaped belt or tooth-shaped
chain, so as to be provided for the transmission operations between the
bimodal active wheel (112) and the eccentric passive wheel (413) and the
auxiliary wheel (312);

--Bimodal elliptical active wheel (112): combined with the active

30  wheel shaft (111), the two sides of the active wheel shaft (111) are
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25 --Auxiliary wheel press helve (301): having one end coupled to a
machi ne body (800) for swing notion through an auxiliary wheel press
hel ve swi ng shaft (303), and the other end being installed with an

ve and the ot her s th an
and an- s TrBrS Vmeer AP Ul ASE) LBk, S BRI e ek aoh
the aui |1 ane ARtcadR (0733 hekoed 98 @V HeadeSTT (b0SY 6956hg

for generating an 21 outward-expandi ng or inward-pressin

pr est r essedpvédednath a filsetrauaicl (182y, theewicoadZpnk (200Xid installodhetth
(312): conposed of the same chain wheel or timng tooth-shaped pulley
of whi ch t he dscondalreadlei shaft {203 tfovebathgeprqvided wih 8 sdvendi treadle
el liptical passive wheel .(213) are. caonposed, an rovi ded for

rotati ng orl4U4d, andi theabymarabiclisptagal pef1vg wheelatl Monipyompoesed of a
transm ssi on bel.t 00),. there thro | inked with the transm.ssjon
bel 1 (100) Rorraligebl pnaviRet e Wb st el e cand Wt the
112 dt ' | i ptj.cal ' ., i
o timng toseRedRATandly pdliGR heBBRR Ui BUSHAL R e hEd PR E WA
restresse r | t Ll e eSS (R
From t o auine] Tary® aySR<haf {0 L oA an Bl BasiE Berl ey
auxiliary wheefirghathdle3dHart 5{003%%@% lsbadivd WheRlle (shbd) (2@9} andt the
tighten the transm ssion belt (100); In the transm ssion wheel series
conposed ofadthee Wlreediahadd (1 1dt)i forim A5Scatdinvecoherical hhle skfferongiation
an active wheel, the binodal elliptical passive wheel (213) serving
as a passi velathesl and the installation of the auxiliary wheel (312),

when a human_uprightly treadle to ride a bicycle he right foot an
the left fooEcesntirsvpassivapiiicrhifdaic casmnasgdt of f%ﬁnﬁ%ﬂ@i plaifayheel,

treadie tr g toottoshaped Salldy or et of Whith dff Biflodal Miiptiéil active

wheel (112) is composed, and installed on the passive wheel shaft (211),

15 and the pitch diameter thereof is half of that of the bimodal elliptical

active wheel (112), and driven by the bimodal elliptical active wheel (112)

through the transmission belt (100) which incorporates with the

mentioned bimodal elliptical active wheel (112) and the eccentric passive

wheel (413) and the auxiliary wheel (312), and provided for performing

20 prestressed tightening to the periodical tightening/releasing alternation of

the driven transmission belt through the auxiliary wheel (312), and the

mechanical angle position of the eccentric upper protrusion directivity (c)

of the eccentric passive wheel (413), and the mechanical angle position

between the directivity (b) constituted by the first treadle shaft (103) and

25  the second treadle shaft (203) and the active wheel shaft (111) through the

transmission belt (100) form a certain mechanical angle differentiation
relation;

-- The eccentric transmission wheel series (1000) of one or more than

one step different speed ratio is constituted through the transmission

30 engagement between the transmission belt (100), one or more than one
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20 foot treadles with respect to the up/down displacenent track of
the first treadle shaft (103), and the left foot treadles with
respect to the up/down displacenent track of the second treadl e shaft
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defined through the relation of the nechiani cal angl e position between

t he bi nodaldealite;ptical active wheel (112) and the active wheel shaft
(111), and the nechanical angle position between the first treadle
shaft (103)--Amdilistry wheehpress dwdve (30hF: thay2aspnammd:¢mirded it @ maekine
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wheel ; 20As shown in FIG 11, the rmain constitutions of the eccentric

transm ssi diO8heértorperawisg (Lo dhe dimoalal ediptoms :active whelafld @) ssidote
belt (100): a belt-shaped structure selected with respect to the
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In the transmission wheel series composed of the bimodal elliptical

active wheel (112) serving as an active wheel, the eccentric passive wheel

25 (413) serving as a passive wheel and the installation of the auxiliary wheel

(312), when a human uprightly treadle to ride a bicycle, the right foot and

the left foot follow a simple harmonic motion to form a sine wave treadle

track with 180 degree differentiation, wherein the right foot treadles with

respect to the up/down displacement track of the first treadle shaft (103),

30 and the left foot treadles with respect to the up/down displacement track
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respectively conbined with a first crank (101) and a second crank
(201), the first crank (101) is installed with a first treadl e shaft
(103) for being provided with a first treadle (102) t he second crank
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22 hal 1 ngs " RS S BB () o bafclf*f)t{/@?’%%@ SRR, Syt 1ERE and
tr anom soi ot iBaPELd 0T b TR A0SF B )AL Otk e e R E L sp
el liptical aggl Hl%‘u%{'zﬁe'ell(ﬁ{ie%)l 8 d Reh&gcentzy ?eﬁ@ﬁ%a\{% "g&?ﬁka&élﬁilce

and the auxiliary wheel ('312), and provided f'or perfor

prestresged ihé@akerimy dteﬁldabe dfemeogp@aai rauighbemmgéctaitaaspmwe wheel
alternation of the driven transm ssion belt throu]gh the auxiliary

wheel (312) (44BY direngrexichntreadleangfatioposiori example, hiee ouwhanical vppgle

protrusion directivity of the eccentric passive wheel (413), and

the nechani ¢k eéfmj,l?élquﬁﬁﬂtl@ﬁ obthe snenthenel] beaodal ©fliphgalcasiive mipesl
ARSIERIE TN e e
(200), 7o m 8cRiLg BB G RIS RSP TG enk iy, e
one o550 hEURIGIPSRAL AUBLRCTIEY kR AR, L1 105 g1
or nore thareedd Afcadle shaft (203) to the active wheel shaft (111) passing the
upper stop directivity (a) and keeping to treadle along the treadle direction
within a 180 degree range, thereby the bimodal elliptical active wheel
(112) to the eccentric passive wheel (413) is in a transmission varied

20 speed ratio status of tending to the maximum speed accelerating ratio or
the minimum speed decelerating ratio; the periodically varied speed ratio
relation is upon the wheel shape of the eccentric transmission wheel series
(1000), and one of the periodically varied speed ratio relation is shown in
FIG 2,

25 FIG. 12 is a schematic structural view showing the eccentric
transmission wheel series (1000) of the present invention wherein the
active wheel is a bimodal elliptical active gear and the passive wheel is
also a bimodal elliptical passive gear;

As shown in Fig. 12, the main constitutions of the eccentric

30 transmission wheel series (1000} are as follows:
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bi rodal elliptical active wheel (112) and one or nore than one
eccentric passive wheel (413), as well as through the operation of
the speed variable device; --Auxiliary wheel press helve (301):

Lo ' e ! - 1V :
i ough an aueiToaRy e JREN BEaC (TRY, EHANp @ TRl AE RN Brheel
other end behag l_rlsl?,aiﬂeeﬂiv&"i s‘icﬂb(sg?g jﬁ% hbti 3k YwMeg ehathef 151\/2 ((aa;rlé kksp&étively

installing an auxiliary wheel and an auxiliary

prestressed copitingd (WBRRa fistichsdlal 1 @) ded weedtohd eraux {208, yhovhiest] crank
press helve (301) and the machi ne body (800& for generating an 10
out war d- expdnfi hes mstallebmdtipadsst tpadheshale{$63) forebsingeprovidétb with a
auxiliary wheel (312); --Auxiliary wheel &/31,2),: conposed of the

Eamadclhaﬁlnl ﬁré§|t§efﬁdlei (tHORY, ttb@tﬂﬁcf?g(péﬁﬁ%l(ﬁ@ ) a8 igstallesk Wil ch Steﬁ@n?
(S ol 5 et o oni SRR V)
thee] el e R B R AR 3550 HEhtest I IR e
the pimodal fEdHliEAn e HokRi S BELwdek! Ao BitfloddI% e NIl RABSHIY End

wheel (413), such as a I'n or trmng 0 ape pulley or

t oot h- shapedhghgiive HWhebt ishéﬁe(ltli(rg g%deﬁié BESORNLSHYIE RANIGE betwedh

the auxiliary wheel press helve fromthe auxiliary wheel
prestregged thpriing (&M shaficohPP) ahbetlruxédoarat yreadéelshaftaf203)341dd the
and the auxiliary wheel (312), so as to tighten the transm ssion belt
(100); In t hetiveawheoelsshafbh (AWhéefoser & esrtonposelrmtak heglsi ddtkientiation
el liptical active wheel (112) serving as an active wheel, the
eccentric pé[@@l\ﬂéi;v\heel 25 (413) serving as a passive wheel and the

[nstallation gh g Sl P WceL (712)) heh, MU Uer AL i
S e e IR SR T 0B R Sebcath S kil pica
15 active gear (114), and engaged with the bimodal elliptical active gear (114)
at a 90 degree mechanical angel differentiation for being driven by the

bimodal elliptical active gear (114);
-- The eccentric transmission wheel series (1000) of one or more than one
step different speed ratio is constituted through the transmission
20 engagement between the transmission belt (100), one or more than one
bimodal elliptical active gear (114) and one or more than one bimodal
elliptical passive gear (214), as well as through the operation of the speed

variable device;

In the transmission wheel series composed of the bimodal elliptical
25 active gear (114) serving as an active wheel, the bimodal elliptical passive
gear (214) serving as a passive wheel and the above two components are
engaged at a 90 degree mechanical angle differentiation, when a human
uprightly treadle to ride a bicycle, the right foot and the left foot follow a
simple harmonic motion to form a sine wave treadle track with 180 degree

30 differentiation, wherein the right foot treadles with respect to the up/down
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respect to the up/down displacenent track of the first treadl e shaft
(103), 30 and the left foot treadles with respect to the up/down
di spl acenent track 25 of the second treadle shaft (203), and during

the cont i nugishiht&atht BACRINE HisBitkad RULA 0N ahtlihe 1OR Toof HRadles

speed ratio o e active and the passive

treadl e-dri yeitlReeqict t6 the aPpPddwal dISpubeskns 8RO (theARohd tetekil® eBaft
through the relation of the nmechanical angle position of 5 the

eccentric ugpes),parad rdusirgn titd ceatinudty tleayliop ohehewadrtt foot grab she deft
wheel (413), and through the transm ssion belt (100) the nmechani cal
angl e posi t ifoat,othet bigeat] retei of the @oliveowhedl Bydt the prsdvetwheel ef the
shaft (103) and, the secqond.treadl e shaft (203) installed o he
active wheeltresglg-driver elliptical i tsansmissien véhael preriesl 1sadefiped iheapgh the

Spect rati ;3?%@?{4%0@23%%3%5%%“5“@@5@@%&%&8@@@@%&? o PERRAR! et
ratio’®8 | 19" i Mg .

of ?E:e"ﬂeEt féﬂ&éa%?#ﬁ&g%ﬁ?ﬁ@?rc‘%@?‘éec?‘?’%ﬁvﬁ*@fgf ULl A% RE i

e set s, ShE POULRREAEARERT ol RARIF Shaf 0BT M Uk SRl meadie

mechani cal %ﬁﬁfteflﬂﬁeﬁhﬂvﬁheraéMe afhédleshdft (1 11),ea0d eactoading( 1®3he odet
the second treadle shaft (203) to the active wheel shaft (111)

passi ng1the rofpion sf dbediteebtinidal yangdy dibdréeeions, tthet beadtal allgrtgeal
the treadle direction within a 180 degree range, thereby the binodal
el liptical activeeoandél4) pedpdicallyrgenseatentwice paerepseandslecrqase )i the

e ST ot e B0, SPEP LD SLats oL PR L0 ke
P of " SSULATY Bl 0L TR oo B BRBp PR B
(he, o100 SALL NG LFRESHARIRRLERLAN B ETRI T e shat

transm g iegm@)?% ds@ld §1§c<§erﬂcpg&)ad@é shBg qm%e@t sd|BYRAL {PBeWhar £4 NwhiBg

active I's”a binod [Tiptical active’gear and the passive
wheel is al s@adlidigmalilg ehd itRtddi@ldifrsidhy eh@efrst treadle shafi’$18%pwn the

Fig. 12, the nmain constitutions of the eccentric 30 transm ssion
wheel seriese¢dfddjeaatle shaftf @0Iwsassing Bierogper etdp phiddatepang itoetrepde
(114): conbined with the active wheel shaft (111), the two sides of
the active wherg thharadledirpctioe widsiperi B0 slogreomngrdhaieby therhimadal
crank (100) ‘g o secend crapt (200, e 1 it Sk CIOL) Loy
20 a transmission varied speed ratio status of tending to the maximum speed
accelerating ratio or the minimum speed decelerating ratio; the
periodically varied speed ratio relation is upon the wheel shape of the
eccentric transmission wheel series (1000), and one of the periodically
varied speed ratio relation is shown in FIG. 2.
25 In the treadle-drive eccentric wheel transmission wheel series with
periodically varied speed ratio of the present invention, the transmission
means between the passive wheel shaft (211) and the load wheel set (600)
include:

1. The load wheel set (600) is directly driven by the passive wheel

30 shaft (211) of the eccentric transmission wheel series (1000); or
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5 first treadle (102), the second crank (201) is installed with a
second treadl e shaft (203) for being provided with a second treadl e
(202), the binodal elliptical active gear (114) is conposed of a

ear, d wh [ ' Lt '

of ‘the bi modal &1 1| g RENARLE S (£08) 5 BN BURFBISTY WitcPLRet L)
mechani cal angl e poEihd QrcBRETEPankPhisERN iisdelt §87¢CY %1@0@ ttht the
and the second treadle shaft (203) and the active wheel shaft (111)

forma certain neahaddleatarangksiodi(G060¢nst ation rel ation; --Bi nodal

el liptical passive gear (214): constituted by a binodal elliptical
gear havi ng t he3sahiee ftwabehanbset{é08anedsives tasthenpassivoddiieel shaft (211)
elliptical 15 active gear (114), and engaged with the bi nodal

el liptichl active Qfehe qeeeniriatragsgasdenrebeslesentsi ({003 tyough the step

differentiation for being dri.ven by .t bi mpdal .el L iptical active
qear (114) 5 - The RIS fnan v e PR viEeRBIOE Doody of Cone
or nore than on i r . 40 i onst |

the transm ssi oa' %g%%@%ﬁpé%ﬁmiﬁg ﬁhé/%prb n@f’ﬁ éé%si\ﬁé %@%P%@%;@Zl 1)
one or nore than ' l¢]-.R1d : ACt g [R{éq:]
nore than one bi nbt afl?ée{q%?gélﬁréﬁaltf%{as?g? }g/lg%gé)%l)r{&(l Z%es( gé@v\%f I@Hras the
through the operathflef trafiSmeRess (SU0MPhRIIE Geep |6t CBAtinuous inner
transm ssi on wheel series conposed of the binodal elliptical 25
active gear (114) wseiablegpesd doviaet(2080W@el , the binodal elliptical
passive gear (214) serving as a passive wheel and the above two
conponents are énghlyetbast wheebsetdg0e isrdtivanilatheapagdseve wheel shaft (211)
differentiation, when a human uprightly tread]le to rjde a bicycle,
the right foot andlihe seeninedtansalpywnavieahpariemf R cthieegl stap or

forma sine wave treadle track with 180 d ee
continuous outer variable Speeagc{ewce (3000);

Fig. 13 is a schematic structural view showing the passive wheel

15  shaft (211) of the eccentric transmission wheel series (1000) shown in Fig.
3~Fig. 12 directly drives the load wheel set (600), according to the present
invention;

As shown in Fig. 13, the main constitutions of the eccentric
transmission wheel series (1000) are as follows:

20 --Eccentric transmission wheel series (1000): the active wheels or the
passive wheels to constitute the eccentric wheel series include the round
eccentric wheel, non-round eccentric wheel, bimodal elliptical wheel and
round wheel to constitute one or both of the active wheels and the passive
wheels, so as to incorporate with timing pulleys and transmission belt, or

25 chain wheels and the transmission chain, or directly constituted by the

gear set with the function of periodically varied speed ratio;
--Passive wheel shaft (211): related to a hollow or solid rotatable shaft
structure combined to the output end of the passive wheel of the eccentric
transmission wheel series (1000) for driving the sleeve (601);

30 --Sleeve (601): related to a hollow rotating shaft structure for sleeve to the
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30 differentiation, wherein the right foot treadles with respect to
t he up/down displacenent track of the first treadle shaft (103), and
the left foot treadles with respect to the up/down displacenent track

{1 eadli ng of CERERE] HZF e 4AGehi Pl Pfsfy WiTASERLL (PP drve e

active wheelloadlidee seagome wheel of the 5 treadle-drive elliptical
transm ssion wheel series i's defined through the relation of the
mechani cal arigbsd pobédli eet tEO0Rerlitbd foi aodahtabld ivhédabetastriviergeand
(114) and the active wheel shaft (111) and the nmechanical angle
posi ti on betrotded vhahtiouge axie&dd) thhatigh (Hodpeun (69 hp asddbadehy duden
shaft (203) and the active wheel shaft (111), and according to the
set 10 rb&l atyothedrassive henbshalh(Zhhgl e differentiations, the binodal

el liptical actiye gear.(114) per.iodicall enerates.tw gce increas

and decr ease of [ihe 14pised SCRTBAIS SHEUUBAIASN ShoWiRg dOF RARSEE dvheel
gear (214) duri s .oNn.: fo , j C
anal e di 1 gt T of it EFFirisrh At Raic s hEEP BRI 1008 FREAL L Ple
active gear 2 t4) : i f #03h; .

treadl e sha tﬁgbé?@?g}elsggr%é{%%\%%ﬁgkgg@@s?hr%% treé m%%%ﬁ%m
the treadl e 5dbpREAE28 thé peeddrishvéniead e shaft (103) or the second
treadl e shaft (203% passi ng the upper stop and keeping to treadle

al ong the treadlds dhoeaii on Mg hild, aht8Mnaiagiceastiangms tdfetkbyetdmtric
bi nodal elliptical active gear (114) to the binodal elliptical

passi ve geatrqm@mipsios whedseaiasr(d0OM) sut anfolbewed speed ratio status

of tending to the nmaxi mum speed accel erati ng rati Q or the n'}lnilm,lm
speed decel erBgqangtie arppsmisseonevheel semes (V8PP kdthepasiive avheels or the

relation is an th eel shape, of, the eccentric transm gsi,on wheel
Cor fes (1000PSS R EREde caufiars the esertyicavhedl s MARIE I MEhd
relation is _sh . 1 N4.Fl ln,t £ - dnl. -
{ransm osi ofChRLBIC BEePEan TR BehbET R sE D ERIRbILE §ASH! ond
resent .kn j t 1SS ' ;
Chart (A1) TahEirhiqlac RRERCRT FRANF P BERRE Whedfeahi ThepaGiive
| oad wheel sghedl§08 as $o dheSIdritcdhitheimidg iRl R3S @ anbiedsi G0 Pedd, tor
(211) of the eccentric transm ssion wheel 3SerieS (1000); or 28 2.
The | oad whebhisethdd9®nd sheltrarsmibyiohhehgias sirvéiredtbelcosiefuted 2t )the
of the eccentric transm ssion wheel series (1000) through the mddle
transni ssi oge@Be0yithahe fungtiomhd peyeatlionldevasied speedyaiie; dri ven by

t he passive wheel shaft (211) 5of the eccentric transm ssion el
seri 25 (10067Paqsr\@1g\q-qu!;gs 5211): related to a hoﬁlow or 30113 rotat\s@Fe shaft

20  structure combined to the output end of the passive wheel of the eccentric
transmission wheel series (1000) for driving the primary drive wheel on
the input end of the middle transmission (5000),
--middle transmission (5000): constituted by the transmission belt and
pulley wheel train, or the transmission chain and chain wheel train, or the
25  gear set, or the driving rod and the bevel gear set, wherein the input end
thereof is subject to be driven by the passive wheel shaft (211) and the
output end thereof is served to drive the sleeve (601);
--Sleeve (601): related to a hollow rotating shaft structure for sleeve to the
core axis (602), and driven by the output end of the passive wheel of the
30 middle transmission (5000);
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or continuous inner variable speed device (2000); or 4. The | oad
wheel set (600) is driven by the passive wheel shaft (211) of the
eccentric transm ssion wheel series (1000) through the

i ddl e t 0 t :
T €y anIL3 SN0 (30 M8 8 GAHPUGHSC oGyt and
driven by thgy a‘t@é%nvﬁle%lﬁélaﬁé‘%@)(t%%éﬂ [9thd Bl%ee@qgoqylacnd RS dsiven

wheel series (1000) through step or con %I nuous outer Vvari abl e speed

devi ce (300Qyy thd gutpld drsl of dehpanive veligel aifuhel mvddle tsimsthizgionhed 000)
passive vvheel 15 shaft (211) of the eccentric transm ssion wheel
series (100dyomhibwrsleave{Gf1)3-Fig. 12 directly drives the | oad wheel
set (600), accordi ngi to the present inventiagn; As shown in Fi

13, the Fain coddgi tldt ivAsSPrematic staistal ovierashavdag ofenpesve Vhesd

(1000 : 't he Seft v IERS carottic baainsarainBbie s isont0Daenimin Fie
Sccentri G WN?igsﬁ?lT@‘ﬁ&%Sn@?”f%‘f WheePHEE (SEREMBliEn YR Supp B ottous
Const e SRR Gkl (amopsel o BRSShY iy

SO0 as to incorpora S an ansm Ssi on of 25

chain wheel s and\d hehdwARNEN Fi@ on5ch@cn maih HomethtyosPnst 'thé't @é'céﬁtrlc
the gear set with the functio of periodically varied speed ratio;

- - Passi ve whesisnsiRaion whad) seriesl (d060) bee as iollbww: or solid rotatable
shaft structure conbined to the output end of the passive wheel of

t he eccent ri-eEceentsivi Q‘anmmmelwhe@ll eeri¢1 {0 090): othedratcmvngmnelSs pedhe
(601); 30 --Sleeve (601): related to a hollow rotating

structure fdrasgiveev et:b; icneongiiiite e gcequic, whgal aem%rm@yd@ ke round

passive meeéccgg’g{é heeil)n(gr? l‘glrlrll %cgggtiicoa%ewemmogal élﬁp%)cal wheel and

round wheel to constitute one or both of the active wheels and the passive
15  wheels, so as to incorporate with timing pulleys and transmission belt, or

chain wheels and the transmission chain, or directly constituted by the

gear set with the function of periodically varied speed ratio;

--Passive wheel shaft (211): related to a hollow or solid rotatable shaft

structure combined to the output end of the passive wheel of the eccentric
20 transmission wheel series (1000) for driving the input end of the inner

variable speed device (2000);

--Inner variable speed device (2000): related to the step or continuous

inner variable speed device with two or more than steps subject to the

external operations, which is constituted by the gear or the friction wheel
25 and the speed switch mechanism, and the input end thereof is driven by

the passive wheel shaft (211) and the output end thereof is served to drive

the load wheel set (600);

--Load wheel set (600): related to a rotatable wheel set structure for
being driven by the output end of the inner variable speed device (2000).

30 Fig. 16 is a schematic structural view showing the passive wheel
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--Load wheel set (600): related to a rotatable wheel set structure,
and rotated on the core axis (602) through the sleeve (601), and
thereby driven 5 by the passwe wheel shaft (211). Fig. 14 is a

hemat of o
he eccent r Pt (L) oE MR ESAMPYdd i BER R N A RElcs THOOM Sfidh i Fie.
12 drives theHgath Whgek tﬁ@tic)é@%ieetl@e@e&bn)tﬂh@mlrﬂgm&@rﬁlaar@ﬁhﬁm%on

according to the present invention; 10As shown the main

constitutio(5000) bhd grcemp oe édrﬁn&m&smmrmmbiees gl [(t0RQ) (2060),
as follows: --Eccentric transm ssion wheel series (1000) the active
wheel s or t hecqaksg Ve thipetsent onvanisiri;t ute the eccentric wheel series
i nclude the round eccentrjc wheel, non-round eccentric wheel, binodal
el liptical wheeAsasBova riguddewnéel the swmiat constatusionsooihdih egcenfiac

active wheels and t.he sllve b a Fomcorporate Wi th
tiring pul @@Ean%ﬁlfmaﬁ@?ﬁ oFigh (500D aisaLFell il & and t he

funceion of “eEhlc drefirision BRIt L W0k Ml 5iv Skt on e
(211): rel af %&9 @hgggltBVEcﬂfstﬁﬁJté the Qé@étﬁlalhpw]ﬁc;@f §erﬁe§ HIWE W& round

conbined to out put end e passive eccentric

transm ssi ogc¥difiglc wABEESdnLAANd kesestticvivhgel mﬁnﬁfda[f%'lﬁpﬁ'éaw@hé@le@ﬂld
on the input end of the 'mddl e transm ssion (5000); --md

whool 1ai neoor The { ranem Sal on ch Eﬁfn%ﬁ*é?;?ﬁmﬁ%ﬁ %ﬁfh“é? Ry
25 gear set wheels, s as twdlmtg)npouat&nwiﬂlﬁémﬁieg@lull@galansleﬂranﬁmméim beHeor
i nput end thereof is subject to be driven hy the_ p ve wheel shaf
(211) and t ﬁba@wdme reidt Hey wsngss@nv@mmo oardm%ctﬁh@ogs%u@ d (k5o
FRCE Ty BRI R e
the passive_ wWeel, OlyHdf s%?lﬂffjll)e el AR08 Th S5 MW WG lid rotatable shaft
15  structure combined to the output end of the passive wheel of the eccentric
transmission wheel series (1000) for driving the primary drive wheel on
the input end of the middle transmission (5000);
--middle transmission (5000): constituted by the transmission belt and
pulley wheel train, or the transmission chain and chain wheel train, or the
20 gear set, or the driving rod and the bevel gear set, wherein the input end
thereof is driven by the passive wheel shaft (211) and the output end
thereof is served to drive the input end of the inner variable speed device
(2000);
--Inner variable speed device (2000): related to the step or continuous
25 inner variable speed device with two or more than steps subject to the
external operations, which is constituted by the gear or the friction wheel
and the speed switch mechanism, and the input end thereof is driven by
the output end of the middle transmission (5000) and the output end
thereof is served to drive the load wheel set (600);

30 --Load wheel set (600): related to a rotatable wheel set structure for
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-Load wheel set (600): related to a rotatable wheel set structure,
and rotated on the core axis (602) through the sleeve (601), and
t hereby driven by the output end of the passive wheel of the mddle

St ural AR TeoWTAERE (ARLnaptlhig B spReR FRAGTRAOND)

eccentric trans 'F&%Silqni%e%heiﬁéﬂi@%tl(u%@&%l ViBOMRhbWift Sthe3piisdve Weheel
drives the | oad eel set (600) through the step or continuous inner

vari abl e spehdftd@Jilgef(tROQ0Yentaicasdrdimgsion wheebsasent1000)eshiovanin Ags.
shown in Fig. 15, the main constitutions of the eccentric to _

t ransni ssi om~igell 2sérives thiel boa) wheel sst (@10)othsoughRbeetiep ias continuous
transm ssi on wheel series (1000Q): the active wheels or the, passjve
wheel's tb conyer variablenpcsd davies 63 UMbenceeing to Hag DERSCNR VSO,

scconir i hesl ogLaung. sicomsi bl Wutalsoll o g e
n ( | . b i g q

tranem ssi ol BETSSisR whSe R8I DOERER AL T o on thain or

directly COQ§Eb$éﬁt§|@ B¥nb G IGRMWRELL Yiiés t(?\ggg?‘.”grﬁ]éa%'t&ti(@%lﬁheels or the

periodically varied speed ratio; -Passive related

to a hol | owmpksisel vheb Rt & abhRitahatic stedmtierwhearbémed ieludbaheybrl
end of the passive wheel of the eccentric 20 transm ssion wheel

series @(000@kccéntridmwhdehgnomeoundetcendicofvhebl binnedalvatipabbkwdeebdnd
device (2000); ~-Inner variable speed device (2000): related to the
step or contrbnodushéglnercanstitale enespebatide! theaciive wheels anddhe pagsine
steps subject, tq the external operations,. vvhéajﬁ is constityted by the
gear or the Whealsi oM agHedNCOEPOsAlE WA BpuBg PIIQYSHAHE SRS MY HIOR K1t 198
i nput end thereof assi ve .wheel  shaft é

output “end. erborheSGud B Y miSa R, i prsitertk arohbbea by he
oL e gl A e S BB BThB R 5 .
\(Aﬁggﬁ) - 130Fi_Opackfyd SwiReci CHRMBI R £1 PlickbY B! a HAHWhEMsBEJ RRaRBRS kN&f
structure combined to the output end of the passive wheel of the eccentric
transmission wheel series (1000) for driving the primary drive wheel of
the input end of the outer variable speed device (3000);
--Quter variable speed device (3000): related to the step or continuous
20 inner variable speed device with two or more than steps subject to the
external operations, which is constituted by the chains and the chain
wheel set, or the pulley or the pulley wheel set, or the gear the speed
switch mechanism or clutch, and the input end thereof is driven by the
passive wheel shaft (211) and the output end thereof is served to drive the
25 load wheel set (600) through the sleeve (601);
--Sleeve (601): related to a hollow rotating shaft structure for sleeve to the
core axis (602), and driven by the output end of the passive wheel of the
outer variable speed device (3000);
--Load wheel set (600): related to a rotatable wheel set structure, and

30 rotated on the core axis (602) through the sleeve (601), and thereby driven

33



shaft (211) of the eccentric transm ssion wheel series (1000) shown
in Fig. 3-Fig. 12 drives the | oad wheel set (600) through the mddle
transm ssion (5000) and the step or continuous inner variable speed

deV' ce ( 200@ ('5 ‘Sc}@?@ﬂ' Y be 3@@@99&%%@&“&@{1&' Qlker Y aﬁ?%e&%cp dElfbe

t he mai utions eccentric transm ssi O series

(1000) are R0 kB ho “FEGRN(0 ) U anaB RSk ABIAREL pRFIGRS I10ARkd

t he active S or t eels to constitute the eccentric
wheel seri deﬂcﬂath@ewhbel é@tﬂéﬁiirem@m;tera@ke dheel ecoefitti¢ it eparniiksion
wheel , binodal elliptical wheel and 10 round wheel to constitute one
or both of wheclasiriasewitheptsodid!yheaped speed whigel o, thegprasetbinvention
incorporate with timng pulleys and transm ssion belt, or chain

wheel s &nd qane ba menstideiedn byhaine o mor@ctthaga e et Weledhby ecpentric

TPt ve wHERISEIANh oper: Sarideal L@%ﬁ% i Sher déﬁte't i srulcl
haft 15 st t nbi t d f.th
Thalt ceont ratidtliBoc BT 2Rk kRilcEd bR Weerhis) Aatie wIFeT A pd fpdpERsive
d ddl t i
PE000) . " et e bbfaib IRl SHh Qéor%@?. B ot by thet s anam ssi on

belt and pulley wheel train, or the transm ssion chain and chain
wheel train, or the 20 gear set, or the driving rod and the bevel

gear set, wherein the input end thereof is driven by the passive
wheel shaft (211) and the output end thereof is served to drive the

i nput end of the inner variable speed device (2000); -Inner variable
speed device (2000): related to the step or continuous 25 inner

vari abl e speed device with two or nore than steps subject to the
external operations, which is constituted by the gear or the friction
wheel and the speed switch nechanism and the input end thereof is
driven by the output end of the mddle transm ssion (5000) and the
out put end thereof is served to drive the | oad wheel set (600);
30--Load wheel set (600): related to a rotatable wheel set structure
for
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being driven by the output end of the inner variable speed device
(2000) . Fig. 17 is a schematic structural view show ng the
passi ve wheel shaft (211) of the eccentric transm ssion wheel series
(1000) shown in Fig. 3-Fig. 12 drivegfhgpjQad wheel set (600)

t hrough the step or continuous 5 outer varlable speed devi ce (3000),

according tq tpe pERABUrivAVER e wheedS tEliRWIsdiBnFIWhedl’ st wRith
constitutions of the eccentric transm ssion wheel series (1000) are

as follows: --pegedically tardnsspasi eniojheleérese bhe or(HAAML ar hetiae twivee]
wheel s or the passive wheels to constitute the eccentric wheel series
i ncl ude the roamd aepasmve ivchedleisl gompasedoficine coeantricctransaissidn okl
el liptical wheel and round wheel to _constitute one or both of the

active wheel s and aomebingdsith ahsechroggus dransmigsieny ekt Eoriemning an

E ¢ Bnesi oo %ﬁyiﬁ%%%tlt%?rglpﬁﬁiﬁwonrrﬁ%'ﬁtep. PieEh Sfletngs gda leefhf'wr?ﬂpfwf 1
cu "o

(211 °Fetat eatreatls R PEUED NG 5F FimiRsLBrL \Bhan AETHE PG for¥

combi ned to tc\ﬁ H{'”an 2&5( ﬁ)d%hﬁfe HPéesl’l‘Qﬁ?lofofhet e, éé@'i‘érelrp actwe

transm ssi on seri I‘IVI ng the primary drive whee

of the input e%e@f shif éﬁiﬁﬁfne\daéhaeﬁbeacﬁﬁ%eﬂfh@@l/'tl@l%u(g%()@ﬁb)r&S‘ ‘tl%lta@flve

variabl e speed device (3000): related to the step or “continuous 20

i nner vapi abl ewéipekfoay idifermint ransmissionospeethaniostiepstivibh et passive
the external operations, which is constituted by the chains and the
chai n wheel sewheol a¢¢mdmg tesheoircadie gngleey wheel set, or the gear

t he speed switch nechanismor clutch, and the input end.thereof is )
driven by the passlkeagHue/wheals or {hha ppssive wheelsin ponstifge thepeemtiis

served to drive,the 25 | aad set (600) throygh,the sl eeve
--sleeve (601)Whee 56085 dpCuidRofeo sy %@ﬂgchg\f L Pfnroad srcenthic

Sheci ve wheol B EFh%i}ﬁ?‘%ﬁ0‘5QPP?@Hdg’%B}égﬁddﬁ’v}‘?ewﬁg%‘oﬁa cSh8tittle B0t or
and 30 18t at eqohs il abBYE ey Sid ThEBRR RIS s Sl tistifhing
thereby drivenygeyd¥ntihgaashdsiorélofort Bﬁalﬁha&me\é@s whdetheotranRehission

outer vari abl e speed devi ce (3000) fromthe sleeve (601 ). The above
nmenti oned peri elgdigaloryt m%eMSapwem tlad ifonedierelofsperiedicatlyt waried speed

treadl e-drive eccentric eel transm ssion wheel series with
periodi cal |y veaticgd speed ratio of the present invention
The transmission speed ratio can achieve the maximum while
20 close to the maximum treadling force angle, and the maximum
transmission speed ratio is defined as the rotation speed angle
displacement of the active wheel being capable of relatively
transmitting a higher rotation speed to the passive wheel compared to
other angle displacements during the whole period of the active wheel
25 performing transmission to the passive wheel; wherein the main
constitutions of the eccentric transmission wheel series (1000) are as
follow:
--Transmission belt (100): a non-slidable belt-shaped structure selected
with respect to the wheel-shaped structures of the round active wheel
30 (113) and the eccentric passive wheel (413) and an auxiliary wheel
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5 can be constituted by one or nore than one set of the eccentric
transm ssi on wheel series (1000) with different speed ratio in
paral |l el connection, or can be swi tched between the active wheel and

P Loonte n o  Lehed De \
LA e ead e ap Ve Sl o R bR T L FRIERRES Bl B oot
periodically Vﬁéhego \7’}%2%?}3? ?It)gidé’&"%ﬁt}fb %%sﬁfisﬁ@hrbéﬁraﬁﬂnadét%%n the

wheel and a passiVv nposed of an eccentric transm ssion

wheel 5 and coflidtbgctivd viree Y NEDY anduse EecdianicgRissivedb@héell @rl 3f) eme the
an eccentric wheel transm ssion wheel series, so that in the

reci procal treaakidiapenflosai€d1®y, t he hunman's feet, when the feet input
forces at different angles fromthe treadle shafts of the treadles to
an activé wheet-Rehurd activbi wheeb(1iBp eembiecdhiwish ther eagve cwhagk shaft
the active 10wheel forns different_ transm ssion spe tios relative
to the passi vel WHdern@ihebupmidesot the %G%%W@e&héﬁéﬁ%li Heeregpesively

i“lﬂli!e'ui_e"I PECEOE%% ﬁ&%ﬁ?%ﬁ%ﬁ%@%ﬁé%&%&ﬁﬁ {22 TR Rt
t . ; [

active wheel szaﬁdﬁ‘{%‘ﬁg*%@?_ |40 rigURRIE L TR IRP AR CROE) B e
gear set wi th LR 8 EIE, B MR RAdRE (1 PPy, AT SRSt e QDT

transni 9gi on syigedlddivich caseciil evadiheha@x208M fohibetn@ Grov kel Kith a
the maximumtreadl i ng force angle, and the maxi nrumtransm ssi on speed

ratio is defi nsstoasl trbadled282) pand plee dowmd laetide sphad died) ivtompesed of
active wheel being capable of relatively transmtting a_higher
rotation speedanentedabde shan wheel ot bmpageoothr-sbaped paHgy e gear

di spl acenents during the whol e per| f the actjve wheel 25
perform ng tramsiRC8Biryhm PSSRV ﬁ%lsffglécimpowﬁepgitheﬁﬁ@%hwn wheel,

const LUt Fons gl le eaE ST b e BB B L 0ANs e
oLt e S i assRRchd SRR SIRSRA SHEIIEERST, Y
an auxiliary wigebitch diameter thereof is half of that of the round active wheel
(113), and driven by the round active wheel (113) through the
transmission belt (100) which incorporates with the mentioned round
active wheel (113) and the eccentric passive wheel (413) and the
20 auxiliary wheel (312), and provided for performing prestressed
tightening to the periodical tightening/releasing alternation of the
driven transmission belt through the auxiliary wheel (312), and the
mechanical angle position of the eccentric upper protrusion directivity
(¢) of the eccentric passive wheel (413), and the mechanical angle
25 position between the directivity (b) constituted by the first treadle shaft
(103) and the second treadle shaft (203) and the active wheel shaft
(111) through the transmission belt (100) form a certain mechanical
angle differentiation relation;
-- The eccentric transmission wheel series (1000) of one or more than

30 one step different speed ratio is constituted through the transmission
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(312), which includes a chain, timng tooth-shaped belt or
t oot h-shaped belt, so as to be provided for the transm ssion
operation between the round active wheel (113) and the eccentric

ool | (113) - conpas il bRy e FAbriiEEn GitLEl ooR s UMb e
sides of the agii e soe!WRAR! (1631 a5E g SRBREUAMF LieoQTaAgE ki

a first cran and a seco rank (201), wherein the first ‘crank

(101) is instaldhed] i B),aad iwell dsr @rdligh shaf dpdrhbidh bOthdeaipegd variable
provided with a first treadle (102), and the second crank (201) is 10

installed wi thdavisegcond treadl e shaft (203) for being provided with a
second treadle (202), and the round active wheel (113) is_conposed of
a non- sl bdabl e—-aiinatpeshedr pressi hgiveo63hl s hhpeagpant esndreqigded to a

(i i gt 0ot h SHESB BPYESSED) GerarwE TSR YHATEs dHa S0 ROeMIveLPress
;;éi% h(l ggg’%:ﬁ?ﬁ(ﬁe?&ﬁ’n&;}iﬁa&ﬁw”mﬁ?%%’aftﬁ% ; | ii%f EE%;%H%@?%@ an
;(r:?in\s;gi a/(s]iece);n ?%?)fgj(;%g?h Vsillsg@?i L@gppgﬁg{lggﬁﬁﬁﬁ@ﬁe rre#t I o%gg@loéﬁgnd

%& (3129,1%%@& %g’g%e@% éygo% is( ﬂﬂs@élltﬂi‘%egﬁ@eﬁothe

auxi liary whee pr o for g prestresse
tightenihpg to adneilipeyi @liechiprédoheBr (301 elagds g mhdldneabody @00)htor
driven transm ssion belt through the auxiliary wheel (312), and the
mechani cal anggengrasingi can obutvnerdeexmtding wppanwardiprassing prestressed
directivity (c) of the eccentric passive wheel (413), and the

nmechani cal ~ angpeesgBroissihe axiberyvedwel Bl Directivity (b) constituted

and the acti veieuiathavhied {317) 1 HBOGFEd AL e ARG SuiibrvBetk O Sobine
f i hani cal le diff i at] i.on: .-
The eccent 11 c EolTmben amiesr Eset FESTIBHES Ta R ALLE whed! (L) and
30 di f .0, j ' h -
ranm 487 on  ditoSoRrRRR" BabuknRer RATAL e o hPRaHE" ehfiGprovided ofor

nore than one fRufifloagh Vtﬁev"%%%lie(ré{é%h@é]d sfaft ((Bl'l'?:rﬁn& hapivene bg the
I" (413), as well the f

eccentric passive whee as through operati on

the speed varighhemiievos delS¢ HAXithéirby thiieesh dirdas]l hally ehd Bdhkmission
havi ng one end coupled to a machi ne body (800) for swi ng notion

t hrough an auxbtlt aripMheebrposisnghelitte thevirognehadtive 30183l ahd )t ard the
other end being installed wth an auxiliary wheel shaft (311) for
instal ling an eesantiiargassiee whegl 1] 3 hranchnasiaxechaiar 9r Gimeiglg tooth-shape
prestressed spring (302) .is, install.ed between the 10 auxiliary wheel
press héPve (3p4hCwmy t@ﬁ@l—ﬁ%@ﬁ%@i%dgp @@gg? th%pr@%ﬁ‘éﬁgf?ipﬁess—me applied

UL & eXpan g o O3 PR BT TS0 DDA b e

chai n wheel Orpfeisﬁjeg&d spring (302) to compel the auxiliary wheel shaft (311) and
the auxiliary wheel (312), so as to tighten the transmission belt (100);

In the transmission wheel series composed of the round active

25 wheel (113) serving as an active wheel, the eccentric passive wheel

(413) serving as a passive wheel and the installation of the auxiliary

wheel (312), when a human uprightly treadle to ride a bicycle, the right

foot and the left foot follow a simple harmonic motion to form a sine

wave treadle track with 180 degree differentiation, wherein the right

30 foot treadles with respect to the up/down displacement track of the first
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t oot h-shaped pull ey or gear of which the round active wheel (113) and
is the eccentric passive wheel (413) are conposed, and provided for
rotating on the auxiliary wheel shaft (311) and driven by the

ber 1 (100) 1 nogrisibariay WUt o8 R oBE SRR P yEGRET, §E R

eccentric paSSh%/%ows}Egigsé@ﬁ% aen?%?ébl@%faﬂfé"%ie@oﬂd é4018%HFP Y hoshaRed

20 pulley or tooth in, toutilize the prestressed pressure

appl i ed to thedguxgltharcontheelusntesifiebyehé 39dht fomridehealift foat, the
wheel prestressed Spring (302) to conpel the auxiliary wheel shaft

(311) and the sgpeed iratip wieche (8d2)c wheab amdt thghtpassivee wheel of the
transm ssion belt (100); In the transm ssion wheel series conposed of
the rounB actitreadls-duee|eccengjc seandmigsion awherlt sores{d800) tisedeflined

CeSeal it b Nt bl ik Moyt BESRa wngen St

treadle to ride a bicycle, the right ,foo nd the, l.eft f.oot foll

si mpl e har noni WPRRSt PEHIYSIOR lﬁ*?%“gryné%éﬁéﬁf’r%%&rlg‘? PRV ¥ ei%gﬂﬁ,

q dif i o . . ’ ; -

feopect o tneid Plan MRS Endnictfor] baIL189) Mk HEGRAIED MAL position

shaft (103), %ﬂtl&@%lfiﬂ&fﬁtvi@ogéo) Fo9aed \ﬂ&%*f%ﬁs?% etsﬂa(f}hglGSB/ SeMihe
ck o ecan a uri

di spl acenent tra t he d treadle s t (203), an ng the

conti nuggs tregdlondgtrehdlehehaft yR03Nosid ahd adtéve efliedlogiatt (el sraedhe
ratio of the active wheel and the passive wheel of the 5

treadl e-dri ve smmehtciive t whaelni( $53 ppevnioeital e rgormrgtt8 08yice sindeddseeand
t hrough the relation of the mechanical angle position of the )
eccentric uppedeqgease of thmspeacbrtiovie yhe eycasitrichpasstvemhert (pbbsduigng

e ) Oy A LSy D ST Gl
et (1) S0 DR E ALy LA M
generat gg tw C&Aﬂ‘%@gﬁ?ﬂ% %gEBﬁ&%Pea%fl%%pﬁﬁSW i"saste‘tlébté& t(%gbr% set as,

eccentric passive uring eac readl e‘rotation;

exanpl e, the ”ﬁ%ﬁ”h%ﬁhliﬁg%ﬁ)r%fth%r%’@aﬂﬁ%icﬁi‘eétf‘drﬁt ted @bchifical angle
menti oned round active wheel (I13) and the tirst treadle 15 shaft

(103) and the gdieeaivity (Epdl ehes fiadtttré3)shast C€39airatietsectrd s@adisshaft
when treadling along the treadle direction, the nechanical angle

directivity (b)203) tohthefdotise wheeldstenfs Ghit) paBing ohe uppes stopndirectivity
treadl e shaft é203) to the active wheel shaft (111) passing the upPer
stop directivita gz kespingdpi tigadle alongdithe dreadetdiseetiandyishin a 180
direction within a 180 20 degree range, ,thereby . the r d active .
wheel (283) t odeaiecciapest rtﬁ%r%asmevéoméctwmhqei (1§35 to 1B sshcesitis

nccelerating ratio ST G ARAnch e RelE LAY PEE yavia garus of

pert o0 <ol VAU TSP, A ELSHLEP Al RS (AR
speed decelerating ratio; the periodically varied speed ratio relation is
upon the wheel shape of the eccentric transmission wheel series
25 (1000). __
2. A treadle-drive eccentric wheel transmission wheel series with
periodically varied speed ratio as claimed in claim 1, wherein the
active wheel is a round wheel and the passive wheel is a bimodal

elliptical passive wheel, and the main constitutions of the eccentric

30 transmission wheel series (1000) are as follows:
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2. Atreadle-drive eccentric wheel transm ssion wheel series with
periodically varied speed ratio as clainmed in claim1, wherein the
active wheel is a round wheel and the passive wheel is a binodal
elliptical passiv el | i NSt Lt f ent I
S0t 1 ansim sst on wndll Heoiesd b5, YBHER" et i eRgRud WREECRHELS

treadl e dr i ve \gRReRALFbAMIGEly A IANSPLSS | oM lhS PrkSenidfntion, the

periodically varied spee present 1 nvention, the binodal

el liptical pa&‘tﬁhﬂﬁia\l\&@ﬁhtiéalghsm@ \bﬁe&\?&glga%anobetdaﬁndﬁm offah® same
1 C

wheel or tim ng tooth-shaped pulley of the round active 5 wheel
(113) is conmpahath wieeltortisnngsionthdsbbped Padleyi of aviiehtthehaped active
structure selected with respect to the wheel -shaped structures of the

round active wiketl (1133)is aemposredvithedegnssrissipni kelt (pa8sive heleehaped
{ oot h- ahaped BEMCIUEOHIRCSHABEM Betiecdo W' POCBESpABRA duuckwies, oo the
SRR B bR RGN R )
espect to tndighdbb  dtkilidyerhhadl 1B Y iR ARES TR hA L iming

(113) and the hiimailoce] e | GlinARBpLuchUtieh §243) ben %ggdggxmﬂ Wy

wheel (312), 15 I'n es a c timng tooth-sh It or

t oot h- shiaped ghaisissionadpetathtPbenvees ther rddirl tactinenmisdeedn113), the
operations between the round active wheel (113) and the bi nodal

el liptical paddmoelaieepti¢d] iBssavrdwhbel @U3) landrthe duaeliafy3dhpel (3 1R9und
active wheel (113): conbined with the active wheel shaft 20 (111),
and the two si-dBginsmissiendealt (K0Gnadbeltrbaped stragtuae scleségsbwtith egspect

nmbi ned with i Kk d d Kk i

R 1 e el B A S
i i. i i . I d the,.

L L )

P23 Ot v 1 ER AR LRSI BRI SRR R g,

toot h-shaped RUl ey be gﬁ)maféal fofltht REreflissdadpeRatibee befwdd the round

conposed of a bi nodal I ptical chain wheel or timng tooth-shaped
pul I ey havi ng actigeseheelc{ I irdiet eie dirsdaheliipeivadl passiveewhbelel 2 (3)Ld

and installed on the
the auxiliary wheel (312),
--Round active wheel (113): combined with the active wheel shaft
20 (111), and the two sides of the active wheel shaft (111) are respectively
combined with a first crank (101) and a second crank (201), wherein
the first crank (101) is installed with a first treadle shaft (103) for being
provided with a first treadle (102), and the second crank (201) is
installed with a second treadle shaft (203) for being provided with a
25 second treadle (202), and the round active wheel (113) is composed of
a non-slidable chain wheel or timing tooth-shaped pulley;
--Bimodal elliptical passive wheel (213): composed of a bimodal
elliptical chain wheel or timing tooth-shaped pulley having the same

circumference as the round active wheel (113), and installed on the

30 passive wheel shaft (211}, and the passive wheel is through the
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30passi ve wheel shaft (211), and the passive wheel is through the
transm ssion belt (100) incorporating with the nmentioned round active
wheel (113) and the binodal elliptical passive wheel (213) to be

driven by the round.active (113)., and th h.the auxilia .
Wheel (312) ¢ o BN FEUIID0) dbCeite e it SHE b S fifirplyfl Hetive
tightening/rel ' I thl: gy . | 851 :
(100) " neP TRELPH A SEUIBbAN MIBACH MRS BRERL F71 Do Uriypn
of the bi nodal hglthé PbinsRhcRPs SVNE] W ES), Mﬁﬁ-oagﬁ th& QuRAREYWeh¥EIES!1 2)
shaft (211), and the mechani cal angl e position between the”round
active wheel (folperfond prestrésges tighweadhe te hlad pefibdsdal aightehth g edeasing
treadl e 10shaft (203) and the active wheel shaft 6111) orma certain
mechani cal angiléemiatiberadrthe atrivem tretshissmon belt Th80¥ccent ri ¢

transm ssi on wheel series, (100Q) of one_or npre than one step
di fferent speed rawlslsrql@ the machaned angle pghitiomebetvegeantheshigipdal of the

TS rouna act | vBITGPGH CHPLER RFSbi Wrogiot Mnand os” Brfuel wheel Shit
e BLLe! Peseii el S BBl |0, RELBHL T e
ravEzs, e SOuRNPIEE] 808 SRCANC, gt CBOF)) M RTREOAY ol
other end bei nghipsred) asd thd AcADe avbrddlishayt (14§ fobied eftd il indcPanical
installing an auxiliary wheel (312), and an auxiliary wheel
prestressed spanglg dife2intisiomsdlalibed bet ween the auxiliary wheel
press helve (301) and the machi ne body (800) for generating an
out war d- ex pand+-n2h©reci:mw5wdtmmmk§si@1 wvheesd rsesieecﬂlgoo) of one or more than
one step different speed ratio is constituted through the transmission
engagement between the transmission belt (100), one or more than one
15 round active wheel (113) and one or more than one bimodal elliptical
passive wheel (213), as well as through the operation of the speed
variable device;
--Auxiliary wheel press helve (301): having one end coupled to a
machine body (800) for swing motion through an auxiliary wheel press
20 helve swing shaft (303), and the other end being installed with an
auxiliary wheel shaft (311) for installing an auxiliary wheel (312), and
an auxiliary wheel prestressed spring (302) is installed between the
auxiliary wheel press helve (301) and the machine body (800) for
generating an outward-expanding or inward-pressing prestressed
25 pressure to the auxiliary wheel (312);
--Auxiliary wheel (312): composed of the same chain wheel or timing
tooth-shaped pulley of which the round active wheel (113) and the
bimodal elliptical passive wheel (213) are composed, and provided for

rotating on the auxiliary wheel shaft (311) and driven by the
30 transmission belt (100), thereby through linked with the transmission
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25pressure to the auxiliary wheel (312); --Auxiliary wheel (312):
conposed of the sane chain wheel or timng tooth-shaped pulley of
whi ch the round active wheel (113) and the binodal elliptical paSS|ve

wheel (213 d_provided f tat |
whoel shart (a1l W) aricoBpisfingne Sk erehRdoR S bareq 00y and

e A e AT b W v

el l'iptical 3']%:0\{}? S‘P{ﬁE@l t\3br S 4Y68h aiﬂal rtlaﬂh@ﬁeﬂnort %tﬂﬁi@hﬂ% prestressed

t oot h-shape p ey or a ooth shaped c to uil ize

prestressed prgesun® app lib@did ehé hendliyl vatae] Whess meéqﬁmpvgofrﬁ%é

fromthe 5 auxiliary eel prestressed spring (302) to conpe

auxi | i ary wheedushafy Wlﬁéhl)pmstdeﬂsl&d spuitig (H2) tohmehpéBiiR) ausibiaag wheel
tighten the transm ssion belt (100); In the transm ssi on wheel
seri es conposethadt d)r anddtla@twshmeewh@ahi)%l%r \wongsaso atighteni he
wheel , the binodal elli pg &% BaSSI ve fo wheel (213) serving as a
passive wheel WEaRSHESIOHeekI(1] Yon of the auxili ary vvheel (312), when

f‘ePt’:?‘Bo?? of ow A7 S YHET SRS c%o@ﬁmés'of: oty edfve
180,

1 eac o5 i th PLepLEF bR Al AL SO LBol passive
first tg§adl e whgkt Qi@f)serﬁ'ﬂ% Ei?ea E&wfeoﬁﬁlebf gﬂ fite Vih tﬁli?ﬁéﬂeﬁf the

t he up/ down di spl ac trac e second treadl e sha 203 and

during the conuxitiaps wheetd 1Dy wher aeldmﬂhhphgﬁuyam@hdle%hﬁtdaﬂa@@tole
the speed ratio of the active wheel and the passive wheel of

treadl e-drive thel right dabt tanantd slssﬁt dbov\/rfeélb“sar smpleshaiﬂﬁmmdmmrmugdn
the 20 rel ation of the nechani cal m[1osi tion between the first
treadl e shaft liomByl SHIR] Wave tsmdindra withel &hdegreextifieremdation whetoie

wheel shaft (111 t hrou the, transm ssion belt (100) the set
mechani cal an r;ssgt ?wni%&ﬁééﬁlbnssmmaﬂheew/ﬂm Ispdacaiment track

aetive. Mhoel © (AR 4RERE B e RER O DT nd Pl S R RS B pect to
decr ease of t g SRERHl AL GILOHOR B 819%%%'4&8{1@%%3& R GRL

(213) during eac rea or exanplé the nec anlca
1 1 L1 Aok el SERIaTeY hC oL oDeelol 1) e
ks .eztnedtLzsr?;@ﬁzsﬁ??zmﬁ@hgﬁﬁfiﬁgﬁgr@t@ﬁzﬂﬁ e ol
treadle-drive elliptical transmission wheel series is defined through the
20 relation of the mechanical angle position between the first treadle shaft
(103) and the second treadle shaft (203) and the active wheel shaft
(111), and through the transmission belt (100) the set mechanical angle
position between the bimodal elliptical passive wheel (213} and the
passive wheel shaft (211), thereby the round active wheel (113)
25 periodically generates twice increase and decrease of the speed ratio
to the bimodal elliptical passive wheel (213) during each treadle
rotation; for example the mechanical angle differentiation relation of
the mentioned round active wheel (113) and the first treadle shaft (103)
and the second treadle shaft (203) is selected to be set as, when

30 treadling along the treadle direction, the first treadle shaft (103) or the
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second treadl e shaft (203) passing the upper stop and keeping to
treadle along the treadle direction within a 180 degree range,
t hereby the round active wheel (113) to the binodal elliptical

Pandi ng to-t ho S fblfe el BRTRF HeBPiaE ehevaPlr S it iR

speed decel er afy bQ&lﬁr éII(A}Ihnge htehtﬁeétﬂé' @%nﬁ%ﬂ Yviviah! £9 s8P8 grerealtd \f/:\%ereby

relation is upon t ape O e eccentric tran mSSI

series (1000).thd rdurid eehe- \dheéfle( caaem thes bivherlal tenapﬁaalspammel@ée

series with periodically varied speed ratio as clainmed in claim1,
wherein the 10(Z@) iseimbehnsmisaidi wadatl spdedptatomlstains iofetonkléet tartte
the passive wheel is a binmpdal elliptical passive wheel, and the main
constitubi ons ofaximenespesd aceclerathignaisd on t!mafmnlwme?s)e@ﬂm?lqa@ng
as follows: Jn the treadl e-drive eccetrlcwh tr.ansm ssi on
wheel series watpple sariedioallyy ¥pried w@gdraté& i'8 Iort ke ynass dag wheel

t t he ;15 bi d I I I b
comosed of il B9 sosenif RS SRReY et SErise S00Bb - shaped

the transni CQ.%E%%III@"%@' ket é*ﬁél ABE@@?‘EE%@II?%E? oA
respect Lo thepufiBaicafliapsipdt Humooaflptlc amaadiath! 1PLiRakin the

active wheel the al 20 el a paSS|ve

and thejguxil l@éﬁvé’\’@@@el G@é%)lmdda! ehliptied] udes cawhbel fnd fthéﬂpﬁgswe wheel
t oot h- shaped belt, tooth-shaped belt, so as to be provided for the

transm ssi on ojsex hiiinoxlal bHipteah piahavblwhdall, aell thptianl canstituéionked]the
(112), the binodal elliptical passive wheel é213) and the auxiliary
wheel (312); 26ccentan§rﬁn§ml@ﬁoneafhee(11m1)es (4066) aresasfeidowst uct ur e
selected with respect to th v£_ -shaped styuctures of theg\& dal,
el liptical active Mhdbe t(r R tasEChiTipddned Hagsmissiopaudiegh series

;I%ehﬁ(féii h""QI‘Ié eaidicd) %w& gl et o LEChEER Bt BRkOnadhe
(112) add cne Biioda) EHERRAD ﬂagﬂ%eﬁﬁégﬁ?mﬁ BB Bonfie o iftCSame
auxi l'i ary \Aheeélh@%ﬂe%l chairBiyARERr ﬁIﬂlhg‘thﬁI 5 éd’BeI’I’Qﬁedvh(chl%)e bimodal

conbined with t active wheel shaft (111 e two sides of the

active wheel s@l@fﬁtxdalé&mv@w&lereeﬁpez)isvcﬁ:lm @S’Effb'tﬁ@dlaﬁstﬁlsﬁlofnl et ( 0@k
(101) and a second crank 5 (201), the fi rst crank (101) is installed

with a first taie‘aeliltfshapacﬁtst(ﬂﬁﬂire fsmledted nyvifit aespled W t thea whedtshaped
treadle (102), the second crank (201) is installed wth a second

treadl e shaft $Rodprésnol bed hgnpd@lwldl@dnqai phtiye seeetld 1t 2 andethedmmyqdal
ond (e Bl el Sl LPILERL SR MSE! (112) 13 O0POSESoh B) i
includes a chain, timing tooth-shaped belt, tooth-shaped belt, so as to
be provided for the transmission operations between the bimodal
elliptical active wheel (112), the bimodal elliptical passive wheel (213)
and the auxiliary wheel (312);
25 --Transmission belt (100): a belt-shaped structure selected with respect
to the wheel-shaped structures of the bimodal elliptical active wheel
(112) and the bimodal elliptical passive wheel (213) and an auxiliary
wheel (312), which includes a chain, timing tooth-shaped belt or
tooth-shaped chain, so as to be provided for the transmission

30 operations between the bimodal active wheel (112) and the bimodal
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10 and wherein the mechani cal angle position between the binodal of
the binodal elliptic and the active wheel shaft (111) and the
mechani cal angl e position between the first treadle shaft (103) and

h d : ' : 111) f
2 certai n mecRiaa Ese SRk EPA DR HGa R hE o T
el 1t cal passmipouiealliie) acomPaRed ol 1bhechpmral gl mhécaliye

chain wheel or timng tooth-shaped aving the sanme shape an
the same size vased] hehdit (0B, Bkl 1vpdisides adttheeasthaehvi{ekl Bhatagdl fsare
installed on the passive wheel shaft (211) and forns a 90 degree
mechani cal angbspaditiviedy exemnbiniodn with at ifiret coantlhé 101 hodal aesdaopidi cednk
20 active wheel 5112), and through the transm ssion belt &00) for

B asfaft (103)

transm ssion 438! bdhaddtst ewank d184) iy inglalled wsiih gy lirstetrpa

o perf orm pr 4ot pebgeBravighd skihg Bt Rerdlepeh hgseepbd gk (20171s
fransm sst on. vrdancdariBe: cSBoRT GRARMEN (AP tor AP SRAfeE SR
engagensnt petazit ibedfe 202, did 966 KHRYBE MNSILAMANSRIRY, (112) is

bi modal el I'i ptobaflosatd Ve nvheg!ddbld Zhasn v HRRE of infii obﬂ@@hﬁgé‘d pulley,
bi rodal elliptical passive wheel (213), as well as rough the

oper atimn 300faniheherge dhy anédlingcalemgle positidwbelweadry thhbhogdilesSthe
hel ve (301): having one end coupled to a nmachi ne body (800) for sw ng
mot i on t hr ougfbizmedalielliptac yundhthel aptive svhetlvehadin hbl )shad tthé 3083hardnal
the other end being installed with an auxiliary wheel shaft (311) for
i nstal | i ng anaaglg nosityorwhssween1the Tapl trogdan shaki (FQ&d)yang second

prestressed spri 02) s, ,installed hetween the auxiliary wheel .
D ess hotve (st Sia2FhE ARolsodg Ty 800 eF b hairiardd . cortain
out war d- expandi ng. or _i;nward- I.NQ: pr ressed pressure to the

auxi liary V\heé‘ile‘%?{%%l a-ng,&%gﬁfgéei\}ﬂ&w&eﬁ%?%%@): conposed of the sanme
chain el or_whim t hs I of i i

el lipt ;A{:BSI act i%iéﬁa\)/\%e?ﬂ?pﬁc%? %\%W?%&m@)élﬁoﬁﬁg%g %ga@serggﬁbdal
wheel (213) akflisemosein wRgePbP MR tO6tht SHapletiNSuIgsy hagimsi thé isame
wheel shaft (31i) and drliqven %y thel ngansrri ssia?ﬁ Blglll?éy( 100)H?gjt herseby
t hrough | i nkedhwpé¢ indhthet saans nizsiagnthkebiméd4l0dllibncal potiat ivalgeoli ¢1H2),
the binodal elliptical active 15 wheel (112) and the bi nodal

el liptical passidie instaded (@1, passcve adical shaft{261) andifogns ac? b dsegee
pul l ey or tooth-shaped chain, to use the prestressed pressure aEpLied

to the auxili&gchaneeal ppels dictoyentiaoay falawye He dbgi birapgalurdaptical

o st 58S, REDE G308 5 R5! BOSuEHSH Trbhoes RLE G o

belt (100): ¢ ansmission and connection, so as to be driven by the bimodal

elliptical active wheel (211), and through the auxiliary wheel (312) to
perform prestressed tightening to the tightening/releasing alternation of

the driven transmission belt (100),

25 -- The eccentric transmission wheel series (1000) of one or more than
one step different speed ratio is constituted through the transmission
engagement between the transmission belt (100}, one or more than one
bimodal elliptical active wheel (112) and one or more than one

bimodal elliptical passive wheel (213), as well as through the operation

30 of the speed variable device;
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In the transm ssion wheel series conposed of the binodal elliptical
active wheel (112) serving as an active wheel, the binodal elliptical
passi ve wheel (213) serving as a passive wheel and the installation

of the auxiliar (fﬁl(%) URLI I t

ride a bicycl é',"‘xp\gg?drﬁj'ygh p&l)ggﬁgl‘?ﬁg q?e!flt)' g(k)’ Oc?'r}eo\%iél é?ﬁﬁ"@ t a
har moni ¢ not i Qﬂaélﬂn%%dﬂﬂ&ﬁ]d)%ﬁo%@%ﬁn%h%‘t%ﬁ thiokeh M hﬁxﬂf’a@g%ﬂé&?ress
differentiation, wherel heright foot treadles wth respéct to the

up/ down di spl deduendwit a@ha@f(SE)B?, hhdsthet beed eng Nedihg ( M3BlledRdith hen
|l eft foot treadles with respect to the up/down displacenent track of
t he 30second tausaldhry shatl sli20F3 | 1 afut idistdalhgg tameawahiaiyn wouse] t(Bé Aol amd
of the 44 right foot and the left foot, the speed ratio of the
active heel andavkdigsgswheel presiressed tapsing €302 pisirinsialled] beivasy the

hechant cal - angs s piistel batesediIYRc 0 Lokl (B¢ | gt et (E0%hder
(112) and the active wheel L& shaf t él%%_? and. t he chani cal__angl e
b0si tion bet weeHeIHNg | ASy QPWAMFSXOAdAITE, 10%) inyar FREFSSHlE nBr e s
haft (203 i t 1), dth h th
f_rgnsm'(ssi Z)nagjgﬁshu?igﬁ;th%(%é&@gat%r@?ﬁ%r‘?gg i ;ngﬁg posir?iljgn beteween t he
bi modal el i pLLAﬁkggcﬁa&vpi@%l‘t’\{B‘élg): 68%?;)03@8%1"1}1‘1% s%%é'c}ﬁﬁsri"’@ﬁ%,el Rﬁ'acfrhm&

(211), so the bino actrve whee 10 (112) periodicall

generatgs tw Q@oihlﬁ’,ﬁiaq:&?éibpang%dﬂbﬁl@i@ﬂeth@f binfed pdHgtical hetive vl (112)
bi rodal elliptical passive eel (213)during each treadle rotation;

for exanple, timed tecHamadd elhigtieallifdsenventwlatel of2 1361 atd @onyboddde and
menti oned bi nodal elliptical active wheel (112) and the first treadle

shaft (103) amdovisiedsbyoiatingam @estatiliarpod)cel sheél etildanddpaen ty
SEL 2 e el agalong P { LGRS S ek SR s
T e b AN T E) DR AR 0y R e
Lange b : Ay _ 12). .

Spesd 110 30ar 1) aFR HECPImO Tk I cal el EpRE DR B o

ratio or the mRiNYP 3RERE tBB8aLRY idlekabt & thhﬁlﬁ%”di eRAhigaltbYuse th
vari ed speed ratai o rel ati%n IS ulgéo[%é llpﬁeeé(heel %hape of théleI éccelﬁlsteri ce

transm ssion heghessedi msédﬂéo@zpliéﬂ td the eadliBady Mireedqnesd ietvorisel )
transm ssion wheel series with 25periodically varied speed ratio as
clai med in cl droml thevhandiiary hehaek iprestnbsseld spriagbi 32l toekcbingtd] c the
active wheel and the passive wheel is a eccentrjic transm ssion

passi ve wheel auzhdaryhavhegl shadiné? | buandndeopuxidiarycwbael i(212), so as to

transm ssi on wheel series (1000) are follows: --Transm ssion belt
(100)+ % bel t tuhipdhe tranevarsos beldd B t h r espect

In the transmission wheel series composed of the bimodal
elliptical active wheel (112) serving as an active wheel, the bimodal
elliptical passive wheel (213) serving as a passive wheel and the
installation of the auxiliary wheel (312), when a human uprightly

25 treadle to ride a bicycle, the right foot and the left foot follow a simple
harmonic motion to form a sine wave treadle track with 180 degree
differentiation, wherein the right foot treadles with respect to the
up/down displacement track of the first treadle shaft (103), and the left
foot treadles with respect to the up/down displacement track of the

30 second treadle shaft (203), and during the continuous treadling of the
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30t o the wheel -shaped structures of the binodal elliptical active
wheel (112) and the eccentric passive wheel (413) and an auxiliary
wheel (312), which includes a chain, timng tooth-shaped belt or

oper at ont. et iioPhEnd s TRl e Tarkd 5y G AR e bl nd e
passi ve wheel tpiﬁgéi% ﬁﬂ?el?%fi‘%@‘ﬂfggu &ud¥i @1;? Al WansniifliBRRheel series

elliptical active whee I ned w the active wheel shaft
(111), the twys sielasedfthibgsiactlicveclhitRel ¢thahé mbkthinhe s9spepbiMRIY
conmbined with a first crank (101) and a second crank (201), the first
crank (101) i betwetrmkhebimothl alliptrc activadivbeah@dfl2) @hdIhe Hetiver wheel
being provided with a first treadle (102), the second crankd(( 201) is
i nstal | & wi t ishaftdéébhand drdmechnaaical anghy positiondiatyesndbi dust weadle
second treadl e (202)...and, the binodal ellipti tive wheel, (112)

i s conposed ofShéfztn 0391 anrthihe seeand tiaadie ﬁhaﬁﬁpgg ansbthe @ﬁ’éﬁ@d‘”%eel
pul l ey, and whergi e hani ngl e posi tign en_ the bi noda
b the 15" bi moRalt (@A F baricEiRgebbe 3ef el bl LR Flss Haneheihes
mechani cal an Ltd.an en. | j f 03y

t he second trgggleg@#gp?l ?%S‘g%lﬁ'aﬁ}f Pﬁggg%lflél\}éﬂ' t@géﬁsgﬂgf@h%ﬁl(%lﬁgﬁl r%
a certain nec i : L r@ntihatg r AN ol

passi ve wheel 4%%“@2%%%2@?%% g}em%g?m%ghgilrﬁé%eeewpﬂ;egpt% ?Exi'i/kﬁgwheel
t oot h- sftaped pul?epedodaedly génmaishiwhe hicheserl aed ldeptdagal ofatid ¥geed
wheel (112) is conposed, and installed on the passive wheel shaft
(211), and t heatpd ttorthdi imeocal ¢lhiptieal passilval wheél (hit)dafingheadhi treddle
elliptical active wheel (112), and driven by the binodal elliptical
active wheel ¢atmpion; Hopggame, thamedhagion ayle diflpogntisdiaghrelation of

e pg:lg;te f,e%g%vc%gfggs%ggg;g eﬁ%&iﬁtﬁﬂiéﬁ%h%ﬁéﬂﬁﬁ%: a4 PRcdist
312), i i i j h
(3120, 0 o, 50,0 BRI 00T 68 BE S GERE0 LATLAT Y 000 o b
transmgssion Q?‘E Ls t\pﬁ?fﬂglt%ahiﬁ?l aﬁégg'tﬂ'é%r &lditcdlidh: tﬁ?ﬁré@@eadle shaft
mechani ©al angre Bositi on of "Ehe 3BecCent Tl € (Upper prot rusi on

directivity ()09 orh®eCS&GIHd itfead®s Shyud \PEP) pabdhsd) theaQfpbP&top and
cti lety (b) P

mechani cal angl e position between the dir constituted by

the first tregdbpinghef tre4d@3Aoapdhe heeatite ditkctivaasthirs AaIX d¢2Q3)ranpnd,
the active wheel shaft (111) through the transm ssion belt (100) form

a certain nechlagicbyl tlenghiatiflf etlegpticadt botive eldieebr(118) -to The bimodal
eccentric transm ssi on wheel series 31,00_0) of one or nore than ane .

step differenellipicad passive vehasdr(2ilB3) usda a Hransghission varad mpsedoiatio
engagenent between the transm ssion belt (100),, one or pore than one

bi modal 2G| | i psfadus ctendingnie t 1MAXIEHEN opRESS) acselerating fshe or the
te (r:]gent ric pas %ili\ﬁ?m\{\lhrr? eslpexgél1 1dge)célearesttil\avgl1r|ati{fl)? tﬁg rp%‘f‘%%iéamey %Bﬁ%ﬁtép%%dolfatio
relation is upon the wheel shape of the eccentric transmission wheel
series (1000).

4. A treadle-drive eccentric wheel transmission wheel series with
25 periodically varied speed ratio as claimed in claim 1, wherein the
active wheel is a bimodal elliptical active wheel and the passive wheel
is a eccentric transmission passive wheel, and the main constitutions of

the eccentric transmission wheel series (1000) are as follows:

--Transmission belt (100): a belt-shaped structure selected with respect

30 to the wheel-shaped structures of the bimodal elliptical active wheel
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10speed vari abl e device; --Auxiliary wheel press helve (301): having
one end coupled to a machine body (800) for swi ng nmotion through an
auxiliary wheel press helve swing shaft (303), and the other end

aui Vi ary whedt! 319y Rt VJ@?@FNy%ﬁﬁ%?ag??%%s@%ﬁ”r. i
(302) 1s 1nstad 1%383@ &??Hclh'a@s 20hid AHIDRIIhAIEPRABIVEr {otibshaed

t he machi ne bo enerati ng an tward-e pandl ng or

i nwar d- pressi ngh4ihe§b ra@&@étfé PrRgas €oit et thgnatidsidbpetiiRpls Hethdkh the
--Auxiliary wheel (312): conposed of the same chain wheel or tining

20 t oot h- shapedimodaleyctove gdmel ¢11Whawh thhecbémoidapassive pihieehl(443) and
wheel (112) and the eccentric ﬁasm ve wheel (413) are conposed, and
provi ded5f or rﬁmumba@nwhwlé kiXiary wheel shaft (311) and dr| ven

by the transm sgij It (1f t her ehy hro h I'inked wit
transni ssi on be i )elﬁ‘él‘?@i)oﬂféﬁend" h(lt L HQrBaHICde Wit tﬁb@alacu"e

2 chatn or ti et sbe Chide ) %tyg@fé foRe ﬁﬁ%§§¢v5§§1,13ﬂaﬁto(‘ﬁ'f) e
utilize the pres %\b%ﬁ &X?fyﬁﬁﬁﬂéﬁ R éeﬁirs% chaHE @1‘6‘1 {agg%‘?&ild RaaR

hel ve (301) fro rary whee pres ressed s

conmpel the auxq%(jelﬁ Y%é“fﬁ@{ et gldlﬁ §&?ieﬂh§/1ﬁpé'f‘iﬂs@%’ea@l‘@%hﬁfte@m)

so as to 30t|g e transms 100

transm ggi on vigeheifgrievidaipaged ﬂ:ffst tregdlel (D) tied béquiridatanke(A0Mg is
wheel (112) serving as an active wheel, the eccentric passive wheel

(413) serving mstdlqhsdilve sdweld Haaldheh&"hafniﬂ%) dor being proveided w1th a
auxiliary wheel (312), when a human uprightly treadle to ride a

bi cycl e, the rsesonds veadn@De arldffheflmm()dfdlﬁt biptigak pajive \ﬁh‘?fﬁoﬁll@) is
nmotion to forma sine wave treadl g track 180 degree

di fferentiati ofPMpASEE at%nﬁfgﬂbler G oHlesed i totdpshapeddryliey,

21 ¢ Toot &1 eattO AN Mk fisehagise hﬁé{%ﬁ%ﬂn&%meseethsﬁ% i o1dfe

t he secopd tr h r ty [

of the rglgght ?@g’%g%%dg][lﬁ)tgﬁzgﬁ% tp tﬂ)téh{évlgggtagﬁa O@HT%?M[S e ac |\E/lggce1
wheel and the V\ﬁ?@%‘ 6s1m%ebeaxzeémhé rf?l%@'t?ea‘iﬂbvﬁqﬁf(?o%'ﬁd the second
transm ssion eries (1000) is defined through the relation of

the mechani cal tré&kﬂbesl@@ﬁl@O@D &id the geseNWHeel uppEr (PI DI foshoa certain
directivity (c) of the eccentric passive 15 wheel (413), and through

t he transm ssimechehical 260)c difteropizhtam cealhtiangl e position of the
directivity (b) formed by the first treadle shaft f(103) and the
second tread| e-EJ@aeﬂti(cz@a;»SWﬂswbeﬂ: et Ién: chepserve WQéamgh@lnam(wh@yl

so the binodal .elliptic active eel (112) _periqdicall tes
twice |ﬁ@reasetl%ﬂgd@9rt€€§§@136¢l Pdess e egedts Of oWy E %ﬂ eﬁ Htical

rechani cal - anglaid My clgn&;rggg%qedog S flalistnen ShEPHhsudeel
|1 |

the Second ¢r cuiieCabEk P"?%% A Qe Rered pR i ST grfieloiftal

treadling al Obn§h L‘é@ﬁ% Svistiel Sﬂl)o'andt&}‘fvéﬁﬁiﬂfﬁﬂé &@nodAbkRiptical active

directivity ( the first tréadl e shaft” (103) or the second

treadl e shaft {Be3) (102} heraagth viee whegnisdiaht bélt LU OPawhidly ihberpoppes

stop directivity (a) and keeping to treadle along the treadle

directi @b wi t hivitha th80meegioeedr hingedalt kdietigalt hetibe matiak! Il 2ptdrahithe
active wheel (112) to the eccentric Egsm ve wheel _f413) IS in_ a
transm ssi on vegdesdrie ppaspivait wheelt 44 U3) aindt ¢heli aukitiary heheel (312), and

provided for performing prestressed tightening to the periodical
tightening/releasing alternation of the driven transmission belt through
the auxiliary wheel (312), and the mechanical angle position of the

30 eccentric upper protrusion directivity (¢) of the eccentric passive wheel
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30maxi mum speed accel erating ratio or the mninmum speed decel erating
ratio; the periodically varied speed ratio relation is upon the wheel
shape of the eccentric transm ssion wheel series (1000). 5. A

e o : whee . N
oo | v R W Rl BEART Mtk botGg ot BB i tectivigy, @
active wheel | éo%tﬁ%%ﬂgfljﬁié ltﬁ{: iy 'tlfeahxeagidf(m@%nartge ts@@om%l?aﬂf‘e shaft

wheel is also a ptical passive ‘gear, and the mai

constitutions gio)hendkekenictive whasbghafi @1 Whbebugletherdnk@diodionr Belt
as follows: --Binbdal elliptical active gear (114): conbined wth the

active wheel spidiQ) fotrhl) cetthie meohsnidak anglet didfarenfizombeletionhaf t
(111) are 10 reerecti vely conmbined with a first crank %101) and a
second chank (20Ih¢ echentrior kangmisskon voweliseriea {1 Q00 @f winerommiare shan

the second- cr afite choL i feremhdrBeati canspuie thiuidl S K sey
Lo oo 18P oAbl SSRGS R e e
el 11 pt o ana tROTouE SR BRI TR R TTUIATFRL Shgrdh b AR cone
oot 1 o0 oot e sl e £ o (A anduihascpondis endhe

nmechani ggl ang%@ | $dreitdotdeatdegn rel ation; 20 --Binodal elliptical
passive gear (214): constituted by a binodal elliptical gear having

t he sane shape--dnkitihgy seheelspressahelviee (B0 hpdhdviell bpeical cacpilad to a
gear (114), and engaged with the binodal elliptical active gear (114)
at a 90 degr eemasbinmbedy (80eforgivwing metioa: thoauglh anmaxikiag: wheal piess

transm 5, on' vAEEE SEEenpRo6HY orarishahb e endh kR ndigelipd with an
o Terent speed, Catt o R MARCHStok AN BE SR EPEE 2 e
R T R e A
the 30speed vagjalgy dgMe&epress helve (301) and the machine body (800) for
generating an outward-expanding or inward-pressing prestressed
pressure to the auxiliary wheel (312);
--Auxiliary wheel (312): composed of the same chain wheel or timing
20 tooth-shaped pulley or gear of which the bimodal elliptical active
wheel (112) and the eccentric passive wheel (413) are composed, and
provided for rotating on the auxiliary wheel shaft (311) and driven by
the transmission belt (100), thereby through linked with the
transmission belt (100) incorporating with the bimodal elliptical active
25 wheel (112) and the eccentric passive wheel (413), such as a chain or
timing tooth-shape pulley or tooth-shaped chain, to utilize the
prestressed pressure applied to the auxiliary wheel press helve (301)
from the auxiliary wheel prestressed spring (302) to compel the

auxiliary wheel shaft (311) and the auxiliary wheel (312}, so as to
30 tighten the transmission belt (100);
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In the transm ssion wheel series conposed of the binodal elliptical
active gear (114) serving as an active wheel, the binodal elliptical
passi ve gear (214) serving as a passive wheel and the above two
conponents are engag a r c j 5 :
differentiation, %eﬁtﬂg %rt??r#gﬁga%?ggﬁﬁ%/@t rgglg%‘fg&frg@rglgﬁde gfdhgyctrlg}odal

the right footeapdichhgctiob twheat (119 QoShdmhediprd el Mid Sfcdriric
forma sine wave'treadle track wth”180 degree differentiation,

wherein the rigddsiveoathdel €adB psemiihl dsespasdive aviidd amd desvnstallation of
di spl acenent track of the first treadle shaft (103), and the left

foot treadl es thiet mxidimpgovheel (hE2)]Ovbe dolnmains pprgbthyntreadlgcto ofde a
t he second treadl e shaft _(203%, and during the continuous treadling,

of the rbght flisyckdthensighssfoatoand theelaedhdeat riatlioyy & sumpleiaryonic
wheel and the passive wheel of the treadle-drive ellipti.ca

tr aRsm: ss: on vélﬁlé’éllonseﬁq e I‘E% &ef$1ﬁﬁﬂ W?%uﬁﬁ?@lﬁe trrléTl_ét i :Of18phedegree
gear ( 'ﬁié AncTpESRieid WRERTE A i DR, e, Bl Healfe, 1 e
Phart (203 and i, driaedhERf kR BF'th (ifEUCARE S EREANHLTREdLA

set relation ofyd ht‘?eéﬁﬂ%%'%itﬁai'es?%{ o Ghbf &5/t R digsIcembAaL hidmRdaK the
elliptical active gear (114) periodically generates tw ce 20 increase

and decngase ofecone weadld ¢leift ¢208),tdrl Birindahealdiitphioial trpadisny f the
gear (214) during each treadle rotation; for exanple, the nechanical
angl e differentight foot ared thé beft dbot,thempeed oatd df thedaditival wiheel eal the
active gear (114) and the first treadle shaft (103) and the second ,
treadl e shaft pasdje whesdiadcthedireadlsediie egeentiiseansaistomgvhad fgres

h dl e di i.Qn, fi dl e .shaf 103 . d..
e o ahart (55) Dtebieg bhabeBe Buptainb iR nilies! FdBomiion
I the t d di i it hi 180,.d .
2 ond s 12 1ok e ERL oDt Bt R QO Bt Ssive
Pendi ng o t ne 3SR (FLIN, did B P Bal S Ko ARAC! [00) the hitctiuntal
speed decel er ajidg péﬁﬁbﬁli of 8 RRFdAFISALDY fordidE bys Beedirsaticadle :eslellaft

relation is upon the wheel shape of thé eccentric transm ssion
series (1000).(1®3)Auid dadkecstid vieadis shaft (209 éndtatlednantlss hotivetvelstel

series with periodically varied speed ratio as clainmed in clains 1-5,
wher ei n the 5tshafsifi $5), w0 tearsmustahedhiptivel peised wehedledl 1 29hpdriodizally
and the | oad wheel set (600)_include: (1) The | oad wheel set (600) i
directly drivegengratase tyyaesi wrws(@elanﬂha%:@re(az@lpf othe rpeed c B9 i 2@ the
transm §Si on \Aggc%lntrslg gagsszvgl\ggggi; (4(1r3) during each treadle rotation; for example,
the mechanical angle differentiation relation of the mentioned bimodal
elliptical active wheel (112) and the first treadle shaft (103) and the
second treadle shaft (203) is selected to be set as, when treadling along
the treadle direction, the mechanical angle directivity (b) of the first
25 treadle shaft (103) or the second treadle shaft (203) to the active wheel
shaft (111) passing the upper stop directivity (a) and keeping to treadle
along the treadle direction within a 180 degree range, thereby the
bimodal elliptical active wheel (112) to the eccentric passive wheel
(413) is in a transmission varied speed ratio status of tending to the

30 maximum speed accelerating ratio or the minimum speed decelerating
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(2) The | oad wheel set (600) is driven by the passive wheel shaft
(211) 10of the eccentric transm ssion wheel series (1000) through the
m ddl e transm ssion (5000); or (3)The | oad wheel set (600) is driven

gér s ( 1000y PHPoI0 TRSUEER tyflsdh SPeEE AN kbR RILPE Moot
[ 2000) ; . icielv s ' b h
p:\slls?\?e(Wneel) Sﬁ??ﬁ?@%fig 0 tﬁf{%ﬁtgafggxgglrs];[ ri ch%kég%ésrﬁészgﬂor@{?mneer tse(rai es

(1000) throgght headiddieet reroshirksi ametbORQhsmitibhe viied Bbries with
continuous inner variable speed device (2000); or (5) The | oad wheel

set (600) is dgrarkelicdyy theriqihspevd natieehs stlaimed 2ihl cl@itof1,t herein the
eccentric transmi ssion wheel series (1000) through step or continuous
outer vari abl ectivesshedvis aebippodd)elliptical actbeigeariand thepassive peheel is

wheel transm ssion whee] series with periodically varied speed rati,o
as claimed i n2$@ARM Jeﬁw%alrp&sa@fe;ﬁ% %ﬁ\ﬁﬁ%@lalgwﬁsﬂ@ﬂﬂl}s G the

(he jeccentric Lranen saonbsel ieflss, 25(1000) rgtly, o ves Lhe
pEsent e LSRR QS BoHE 0Peod RAMITLRRI Sl
telh?i [)?:Jggl eccebii (1 MEekhe NAPO" OHRE BFCEIM MAGivHefheel! sRERI (111) are

10 respectively combined with a first crank (101) and a second crank
(201), the first crank (101) is installed with a first treadle shaft (103)
for being provided with a first treadle (102), the second crank (201) is
installed with a second treadle shaft (203) for being provided with a
second treadle (202), the bimodal elliptical active gear (114) is

15 composed of a gear, and wherein the mechanical angle position
between the bimodal of the bimodal elliptic and the active wheel shaft
(111) and the mechanical angle position between the first treadle shaft
(103) and the second treadle shaft (203) and the active wheel shaft
(111) form a certain mechanical angle differentiation relation;

20 --Bimodal elliptical passive gear (214): constituted by a bimodal
elliptical gear having the same shape and the same size as the bimodal
elliptical active gear (114), and engaged with the bimodal elliptical
active gear (114) at a 90 degree mechanical angel differentiation for
being driven by the bimodal elliptical active gear (114);

25 -- The eccentric transmission wheel series (1000) of one or more than
one step different speed ratio is constituted through the transmission
engagement between the transmission belt (100), one or more than one
bimodal elliptical active gear (114) and one or more than one bimodal

elliptical passive gear (214), as well as through the operation of the

30 speed variable device;
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30wheel and round wheel to constitute one or both of the active
wheel s and the passive wheels, so as to incorporate with timng
pul l eys and transm ssion belt, or chain wheels and the transm ssion

R AL e T R
related 1o a NoliptaPlachdb! SediOf BIOPSEINATs Shi st SYISRIDIRE bk dal

t he out put en passi eccentric transm ssion

wheel series (émg@)cat Bhsdive \Wedd (2ha) sbeaMg 4569 bhisive wh&tleavd thdabpve

related to a hollTow rotating shaft structure for sleeve to the core
axi s (602), anvelrcompobyntshearpassigugedihaela shaf teg2el ) mechdridal vangle
the | oad wheel set (600); --Load wheel set (600): related to a

rot at abl ® wheediffrentgationt when adwiman anwighily tisedbote ridd e fisgele, the
t hrough the sleeve _ (601), and therely, driven by the passive whee
shaft (211). gight featandthy Fafé?@% low @ gipaee haraw&%ﬁnmefl@rma

175, “whor ei n 1RBEpHaEF VeI dFaindri (B30 defree eulaipn, Whéich The
i ough t he. m g ST SERES; Wih shefied i aRnUH PpREke! i dtagk of

follows: -Ec ted I | ; |
Ct?l% Oﬁlls? t&b@[@%ﬁ% FP@?) Y@l theaER&Sof &g@g%egexﬁ?ﬁilggé&%g? the

wheel s or the passive eel's 14 constitute t

series jpcl udeypewiowishlaes@eht i gacthes! the'@BeoRlineeRIE ettafi (20BEehnd
bi nodal elliptical wheel and round wheel to constitute one or both of

the active whedsngnte tdoatipassisviecadiaet of the raghtt iwot eoek fer kife foot, the
timng pulleys and transm ssion belt, or chain wheels and the

transm ssi on cipmicd, retio2sdi teet agtivonstheelt aed bthet pasgbhar wheelwiath the

the function Otfreellocﬁg:i- r?\irec ‘é‘lﬁ&ié’aﬁ‘r&ﬁ%ﬁi@%%% W teielos;eries is' defined through the

relation of the mechanical angle position between the bimodal

15 elliptical active gear (114) and the active wheel shaft (111) and the

mechanical angle position between the first treadle shaft (103) and the

second treadle shaft (203) and the active wheel shaft (111), and

according to the set relation of the mechanical angle differentiations,

the bimodal elliptical active gear (114) periodically generates twice

20 increase and decrease of the speed ratio to the bimodal elliptical

passive gear (214) during each treadle rotation; for example, the

mechanical angle differentiation relation of the mentioned bimodal

elliptical active gear (114) and the first treadle shaft (103) and the

second treadle shaft {203) is selected to be set as, when treadling along

25 the treadle direction, the first treadle shaft (103) or the second treadle

shaft (203) passing the upper stop and keeping to treadle along the

treadle direction within a 180 degree range, thereby the bimodal

elliptical active gear (114) to the bimodal elliptical passive gear (214)

is in a transmission varied speed ratio status of tending to the

30 maximum speed accelerating ratio or the minimum speed decelerating

50



- Passi ve wheel shaft (211): related to a hollow or solid rotatable
shaft structure conbined to the output end of the passive wheel of
the eccentric transm ssion wheel series (1000) for driving the

P5000) ) ocr it s, SrioBfealSF ¥heil- sioed PG el iyt if IR0 theé Muheel
transm ssion b?lju% AOPHRHLL tl’f\@ﬁ%hsﬁﬁgﬁﬂn Wﬁ%élﬁgrfegﬂéﬁbzs' on chain

and chai n whee ral n, or t ear se Fivin d and the

bevel gear spt A Wheh@kIdiie emrlen%é@rqpinshﬁs§m efhetld Q&idd iwRA
by the passive wheel shaft (211) and 5the output end thereof is

served to dri Vpeﬁ1b§1(§1ﬂl@eV@t‘lé(ﬂ5@F}:ed raffbesvelalided)in chimset~§ owhehahl the
rotating shaft structure for sleeve to the core axis (602]) and

driven by the tuhpuisson nodanshetpessaithe passise wheelhshafi (21l I and the load
transm ssi on (500013 -Load wheel set (600): related to a rotatable
wheel set st ruwtheeesetf@0)onelodat ed on the core axis (602) through

neer o e ot St SHASH, 5 CBacf G BB B P s
t wh

per i odi cal | ;eé?f@a%gdgégﬁ‘%ﬁtw 5 EER MBI AEE wiRR! S84 RO ¢ e
15 i wh whael
serPZESI(XSOO) egil ves c%ah %%ghgé%@%)segﬁwggo@%@@ég 1%'télh"gﬂgtep gtr(ZH)
continuggs inner d@&h@bé&eﬁﬁ?@dtrgﬁﬁh%léﬁo@@ael aRflicdsN€1080Y through the

constitutions are as follows: -Eccentric transm ssion wheel series

(1000): the activgiddieetansarissiba (800p@ssi ve wheels to constitute the
eccentric wheel series include the round eccentric wheel, non-round

eccentric whee(3) Bherbotal wick] peti (@410 )vib ekl veanioly ltbelqussvwge\h/he@l shaft (211)
constitute one or both of the active wheels and the 8asswe whe e}&s
so as to |ncorpor@@%ﬁ@%nﬁﬁlmtwsﬁuWWsWMGI seaas il 89Pbshruigh they step

chai n wheel s and the transm ssi on c 5 |y constituted
by the ge\z;\IAr1 slet L gent H@%ﬁ@??‘o}’ia@? éﬂeﬁé ‘%XIW?/ i)(g(ﬁ )@ speed rati o
P

shart stpuot ur EoobHEE el RutebR Banoe the baalueubGhagRA 1D

the eccentric t r%}s%ésé%nmge{raﬁ%is%%ﬂ 1O8Q%1 friedr (YDO9) Lo diPUhe

end of
middle transmission (5000) and the step or continuous inner

variable speed device (2000); or
(5) The load wheel set (600) is driven by the passive wheel shaft (211)
20 of the eccentric transmission wheel series (1000) through step or
continuous outer variable speed device (3000).

7. A treadle-drive eccentric wheel transmission wheel series with
periodically varied speed ratio as claimed in claims 1~5, wherein the
passive wheel shaft (211) of the eccentric transmission wheel series

25 (1000) directly drives the load wheel set (600), and the main
constitutions are as follows:
--Eccentric transmission wheel series (1000): the active wheels or the
passive wheels to constitute the eccentric wheel series include the
round eccentric wheel, non-round eccentric wheel, bimodal elliptical

30 wheel and round wheel to constitute one or both of the active wheels
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30the inner variable speed device (2000); 53 --Inner variable speed
device (2000): related to the step or continuous inner variable speed
device with two or nore than steps subject to the external

oper at tit

anc ?h'e‘}‘;eﬁd a2 ¢S p%%é‘lﬁfs'n ﬁﬁ?ﬁaﬁé o EwRn il UBHhEPURSR and
1ver by Lhe Rasshisidl ﬁ%mﬁﬁ %\)&e%'&d 4l (R PhifiRIdidTIRNGE0N, of
served to drive oad set (6 --Loa V\/neel set (600)
related to a r@ﬂ@é@'(ﬁ)ﬂ‘éﬁﬁﬁbd% theraairus with BRI Rehdlidny ef [ib(;ddieally
out put end of the inner variabl'e speed device (2000). 10 10. A

treadl e-drive egtedspéad viggl transm ssion wheel series WI th
periodically varied speed ratio as claimed in claims 1-5 wherein the

passi ve @heel sRassivethgelathafhe doc eslatadta aé‘m}h’i\’gﬁl fels) 1@h1@§3éatabé¢ plaaft
(1000) drives the | oad vvheel set %200) t hrou 1iLhe m dd] e
transm ssion (Soeg)yrafembises; & eBHIutnERd SO KRR rpasatvcanThedd pebdhe

?:\élcg:n'g f?goéﬁzﬁéﬁnﬁg esRRsEPn SeRr el aaap D07 At inea i aleree (01
e passive eGP e DB JRSET R e PR P Ate o
el liptical e% 81%: %ﬁe g&?@eee{nd %rﬁfé?lsb t {Hee pREEY O winGl NsRift t(D?l) to

active wheel s rve wheel s, o as to I ncorporate wit

timng pull eysd@apd thé W@bpﬁbt - or chain wheels and the
transm ssion chain, or directly cons ituted by the gear set with the

function of pe:-ms@ﬂcwhba s{ar(&&ﬂ))speladedacblaorotatalBabaswhﬂel\&hEGtrusha‘E; and
(211): related to a hollow or solid rotatable shaft 25structure

conbi ned to t heotetedpon thedcake axis (KD heoupldhe gleevre(@bermnd ghereby

transm ssi on wheel series (1000) for dr the primary drive wheel
on the input ef HV%MG@QHW@ Whﬁ%]sﬁ@& ﬂl%( 5000); --niddle

L ansm seton, (R000). Ronet T UL Bt (R A AR, b B
15 periodically varied speed ratio as claimed in claims 1~5, wherein the
passive wheel shaft (211) of the eccentric transmission wheel series
(1000) drives the load wheel set (600) through the middle transmission,
and the main constitutions are as follows:
—-Eccentric transmission wheel series (1000): the active wheels or the
20 passive wheels to constitute the eccentric wheel series include the
round eccentric wheel, non-round eccentric wheel, bimodal elliptical
wheel and round wheel to constitute one or both of the active wheels
and the passive wheels, so as to incorporate with timing pulleys and
transmission belt, or chain wheels and the transmission chain, or
25 directly constituted by the gear set with the function of periodically
varied speed ratio;
--Passive wheel shaft (211): related to a hollow or solid rotatable shaft
structure combined to the output end of the passive wheel of the
eccentric transmission wheel series (1000) for driving the primary

30 drive wheel on the input end of the middle transmission (5000);
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30t he gear set, or the driving rod and the bevel gear set, wherein
the input end thereof is driven by the passive wheel shaft (211) and
the output end thereof is served to drive the input end of the inner

vari abl e speed__grﬁé:g?% Fz(aglg%ﬁgs'ioﬁ_ 5696}: JHdhles @F%ﬁ’g tl%?%hgg%lli)glgg%z ?Hd

related to the i nuous nner vari abl € spee

two or more thﬁﬁ'@ SRt YPAIRC br Re ftn%sﬁﬁ&ﬁbﬁ%ha?rg%hﬁtét%ﬁ1wH€élPﬂ?aiﬁ§ ot

constituted by t gear or the friction wheel and the speed switc
mechani sm  and{Heh@edrnrdtoeth@ dreineaiod zﬁlcﬂf}ie\/@é\/dbfefah%eguﬁﬂweiﬁlﬂl@bh{ ut
the mddle transm ssion (5000) and the output end thereof is serve
to drive the | eadthéreof issubje600) be Hdivenlmathenpassive ethaebebptt (241l anad
to a rotatable wheel set structure for being driven by the output end
of the iBner vt euwpot spdébewefiisserveddo)driva ths sleewai(@0bki ve
eccentric wheel transpj ssion wheel series wth periodically varjed
speed ratio as"§lﬁ%ﬁ%&q 56&% tq a%pim;‘@;aﬁng afﬁst;sagwééom ve to
shaft (211) of_the eccentri.g.transm ssi,on  whee eries-(;1000) .dri v
the | oad wheel thEetOKed0s @h?btﬁﬁfp aﬁé'egtt@/pﬂber OEWiMBE%%PQ%SWG whiel
vari abl e speedoplf%i &qg&%qgggsmggfbnmgmi n constitutions are as

fol l ows: --Eccentric transm ssion Series (1000): the active
wheel s or the lﬁho%ﬂsﬁrh\éél ‘@é‘tegn(?) f gelah@élﬂé bUiRalaBe QRGN Giifeagle, and

series include the round ecc eel, non-round eccentric wheel,

bi nodal 18l |i ptigtatedbaetheapster axiRd 6829 ethrbwgle ahs tsleexice (60E), and dhidrebl
the active wheel s and the passive wheels, so as to incorporate with

timng pul | eysddmdnt banghe ssutputbend, ofr thhapassiheeideahdot hthe middle
transm ssion chain, or 25directly constituted by the gear set with
the function ofrapsnisier §50§0)apmethesyeere (@l)o; - - Passi ve wheel

shaft (211): related to,a hollow ar solid rotatabl.e shaft structure.
conbi ned to% hg digaslle-diee OPC‘E%rIBaé’EOIi‘QFg WFRsmiggioppgvheel  series with

periodically varied speed ratio as claimed in claims 1~5, wherein the
15 passive wheel shaft (211) of the eccentric transmission wheel series
(1000) drives the load wheel set (600) through the step or continuous
inner variable speed device (2000), and the main constitutions are as
follows:
--Eccentric transmission wheel series (1000): the active wheels or the
20 passive wheels to constitute the eccentric wheel series include the
round eccentric wheel, non-round eccentric wheel, bimodal elliptical
wheel and round wheel to constitute one or both of the active wheels
and the passive wheels, so as to incorporate with timing pulleys and
transmission belt, or chain wheels and the transmission chain, or
25 directly constituted by the gear set with the function of periodically
varied speed ratio;
--Passive wheel shaft (211): related to a hollow or solid rotatable shaft
structure combined to the output end of the passive wheel of the
eccentric transmission wheel series (1000) for driving the input end of

30 the inner variable speed device (2000);
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eccentric transm ssion wheel series (1000) for driving the primary
30drive wheel of the input end of the outer variable speed device
(3000); 55 --CQuter variable speed device (3000): related to the step

or continuous -+imner maiabaaé)lspeéd)dedidé\oiﬁ(m))m&éllatéd/\m die FRpEO Bt isLewRs
subject to the external operations, which is constituted by the
chai ns and t henotravariableeipesdt devace mich puid ey nworet than midpsesubyeetto the
set, or the gear the speed 5 switch nechanismor clutch, and the
i nput end t hee&tdrnpk apergigonsywhieh paswingtituigdeby sthgf geqroon )thanriatinn
out put end thereof is, served to drive the Load eel set (600 .
through the sVéi&r gebilje speed swafcheinechgpigm, ABA e dnpyt @hofhesger is
rotating shaft, structure for.sleegve, t re s (602) d .
i ven 5yt ne S5BEY dhE RSk FREEL el ipddy i Bie oGl ing ereof is
vari abl e speed.fdgv ©e430993 load %@%gl %ﬂe@QOgEt (600): related to a

§ ? nd rot at

rot at abl e wheel set structure, a h the core axis (602)

through the sl.geys] (A%l sed0bher@heddtd vefotitabloayRedIPid: RAktofe The

passi ve wheel of the outer variable speed device (3000) fromthe
sl eeve (601). bk dkivareddl eherdutpueepenori thewiardr vaaablei sséaah dehésl
series with periodically varied speed ratio as clainmed in clainms 1-5,
wherein it caf2@@konstituted by one or nore than one set of the
eccentric transm ssion wheel series (1000) with different speed ratio
in parald el 1@dnneadlendrise eapemsicswivheple dirpasmission havhgel i seriqewith

and the 20pas %ie}{i%d\ll\@a?ﬁ; viarnlehusrpréetdora%%t gé r(‘:la{wrlletci in tc? ime ?Eg, (Neﬂeirgisﬁ the

passive wheel shaft (211) of the eccentric transmission wheel series
(1000) drives the load wheel set (600) through the middle transmission
(5000) and the step or continuous inner variable speed device (2000),

15 and the main constitutions are as follows:
--Eccentric transmission wheel series (1000): the active wheels or the
passive wheels to constitute the eccentric wheel series include the
round eccentric wheel, non-round eccentric wheel, bimodal elliptical
wheel and round wheel to constitute one or both of the active wheels

20 and the passive wheels, so as to incorporate with timing pulleys and
transmission belt, or chain wheels and the transmission chain, or
directly constituted by the gear set with the function of periodically
varied speed ratio;
--Passive wheel shaft (211): related to a hollow or solid rotatable shaft

25 structure combined to the output end of the passive wheel of the
eccentric transmission wheel series (1000) for driving the primary
drive wheel on the input end of the middle transmission (5000);
--middle transmission (5000): constituted by the transmission belt and
pulley wheel train, or the transmission chain and chain wheel train, or

30 the gear set, or the driving rod and the bevel gear set, wherein the input
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end thereof is driven by the passive wheel shaft (211) and the output
end thereof is served to drive the input end of the inner variable speed
device (2000);

--Inner variable speed device (2000): related to the step or continuous
inner variable speed device with two or more than steps subject to the
external operations, which is constituted by the gear or the friction
wheel and the speed switch mechanism, and the input end thereof is
driven by the output end of the middle transmission (5000) and the
output end thereof is served to drive the load wheel set (600);

--Load wheel set (600): related to a rotatable wheel set structure for
being driven by the output end of the inner variable speed device

(2000).

11.A treadle-drive eccentric wheel transmission wheel series with

periodically varied speed ratio as claimed in claims 1~5, wherein the
passive wheel shaft (211) of the eccentric transmission wheel series
(1000) drives the load wheel set (600) through the step or continuous
outer variable speed device (3000), and the main constitutions are as
follows:

~-Eccentric transmission wheel series (1000): the active wheels or the
passive wheels to constitute the eccentric wheel series include the
round eccentric wheel, non-round eccentric wheel, bimodal elliptical
wheel and round wheel to constitute one or both of the active wheels
and the passive wheels, so as to incorporate with timing pulleys and
transmission belt, or chain wheels and the transmission chain, or
directly constituted by the gear set with the function of periodically
varied speed ratio;

--Passive wheel shaft (211): related to a hollow or solid rotatable shaft
structure combined to the output end of the passive wheel of the
eccentric transmission wheel series (1000) for driving the primary

drive wheel of the input end of the outer variable speed device (3000);
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--Outer variable speed device (3000): related to the step or continuous
inner variable speed device with two or more than steps subject to the
external operations, which is constituted by the chains and the chain
wheel set, or the pulley or the pulley wheel set, or the gear the speed
switch mechanism or clutch, and the input end thereof is driven by the
passive wheel shaft (211) and the output end thereof is served to drive
the load wheel set (600) through the sleeve (601);

--Sleeve (601): related to a hollow rotating shaft structure for sleeve to
the core axis (602), and driven by the output end of the passive wheel
of the outer variable speed device (3000);

--Looad wheel set (600): related to a rotatable wheel set structure, and
rotated on the core axis (602) through the sleeve (601), and thereby
driven by the output end of the passive wheel of the outer variable
speed device (3000) from the sleeve (601).

[2.A treadle-drive eccentric wheel transmission wheel series with

periodically varied speed ratio as claimed in claims 1~5, wherein it can
be constituted by one or more than one set of the eccentric
transmission wheel series (1000) with different speed ratio in parallel
connection, or can be switched between the active wheel and the

passive wheel in turn to obtain multi-step speed ratios.
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