1 A GEAR ASSEMBLY FIELD OF INVENTION 5 The present invention pertains generally to a
mechanical transmission system, and a method of transmitting mechanical power. 10 BACKGROUND
In automotive applications, various systems have been used to transmit mechanical power from an
input, e.g. an internal combustion engine, to an output, e.g. a driveshaft and/or drive wheels. These
systems are typically categorized as 15 either manual transmission or automatic transmission. In
manual transmission, a driver needs to shift the gears manually to change the gear ratios in order to
deliver the desired torque and speed to the output. In automatic transmission, the changing of the gear

ratios is carried out without actions by t%eté%v e fé&‘;ﬁe help of a computer or controller in
modern vehicles. Examples of automat ghsé%rg fch can be "automatic", or "automated- to
different degrees, include continuous variable transmission (CVT), direct-shift gearbox (DSG), etc.
There are several limitations associated with existing mechanical transmission systems. For example,
many systems make use of a clutch, which 25 usually wears out over time and requires replacement,
thus resultirrgen BdviipaE RFPOMING costs. Moreover, some automatic systems may be rather complex
and expensive to manufacture and maintain. Also, the sizes of existing systems can be quite large,

thus reducing the space available for other automotive parts. 30A need therefore exist to provide a
system and methobtlth&tesEak oy anfire £ BAESRERGAY 3P tREEBB0R FRohRaEBISsIopravitie™ useful

alternative. add a method of transmitting mechanical power.

10 BACKGROUND

in automotive applications, various systems have been used to transmit

mechanical power from an input, e.g. an internal combustion engine, to an output,

e.g. a driveshaft and/or drive wheels. These sysiems are typically categorized as

15 either manual transmission or automatic fransmission. In manual transmission, a
driver needs to shift the gears manually fo change the gear ratios in order to deliver

the desired torque and speed to the output. In automatic transmission, the changing

of the gear ratios is carried out without actions by the driver, e.g. with the help of a
computer or controlter in modern vehicles, Examples of automatic transmission,

20 which can be “automatic”, or "automated” to different degrees, include continuous

variable fransmission (CVT), direct-shift gearbox (DSG), etc.

There are several limitations associated with existing mechanical
transmission sysiems. For example, many systems make use of a clutch, which

25  usually wears out over time and reguires replacement, thus resulting in additional
operating cosis. Moreover, some automatic systems may be rather complex and
expensive to manufacture and maintain. Also, the sizes of existing systems can be

guite large, thus reducing the space availabie for other automotive parts.

30 A need therefore exist to provide a system and method that seek to address

and ieast one of the above problems, or provide a useful alternative.



SUMMARY According to an aspect of the present invention, there is provided a gear assembly
comprising a first non-shifting element gear device having a plurality of S5planetary gear systems,
wherein each individual planetary gear system comprises a ring gear with a braking mechanism; a
fixed wheel planetary gear mounted on a connecting shaft; a fixed wheel sun gear, wherein
the planetary gear is meshed between the sun gear and the ring 10gear; and wherein the braking
mechanism of each planetary gear system can be selectively applied for generating a gear ratio
thereof, the first gear device having a plurality of gear ratios corresponding to the plurality of planetary
gear systen%l.wgﬂ’h ear assembly may further comprise a second non-shifting element gear device
having at least one planetary gear system, wherein each individual planetary gear system comprises:
a ring gear with a Brakirgjnadchanissnect of theopeserhoredotse Wheel jplanetatydyearss@ach

mounted onaJ&sRRCiKe2HSARNSGHRY ShallhRifxediWhes! SUR98&fice having a piurality of
5 planetary gear systems, wherein each individual planetary gear system comprises:
a ring gear with a braking mechanism;
a fixed wheel planetary gear mounted on a connecting shaft;
a fixed wheel sun gear,;
wherein the planetary gear is meshed between the sun gear and the ring
10 gear: and
wherein the braking mechanism of each planetary gear system can be
selectively applied for generating a gear ratio thereof, the first gear device having a

pluraiity of gear ratios corresponding to the plurality of planetary gear systems.

15 The gear assembly may further comprise a second non-shifting element gear
device having at least one planetary gear system, wherein each individual planstary
gear system comprises:

a ring gear with a braking mechanism;
one or more loose wheel planetary gears, each mounted on a respective
20 connecting shaft;
a fixed wheel sun gear;
wherein the planetary gear is meshed between the sun gear and the ring
gear,; and
wherein the braking mechanism of each planetary gear system can be

25  selectively applied for generating a gear ratio thereof, the second gear device

having at least one gear ratic corresponding to the at least one planetary gear

systemn.

The gear assembly may further comprise one or more connecting shafts

30 connecting the planetary gears of the first and second gear devices

The gear assembly may further comprise a stablising structure disposed

between the first gear device and second gear device, wherein the connecting



wherein the planetary gear is meshed between the sun gear and the ring gear; and wherein the
braking mechanism of each planetary gear system can be 25 selectively applied for generating a gear
ratio thereof, the second gear device having at least one gear ratio corresponding to the at least one
planetary gear system. The gear assembly may further comprise one or more connecting
shafts 30connecting the planetary gears of the first and second gear devices 3 shafts are held
rotatably free on its axis in the holder of the stablisigg structure, the stablising structure being rotatably
free. The sun gears of first device may be configured to be mounted or coupled to an 5input

device, and Y E5T OFIR LR TRE R IR BB IMiiGArEer B brensGRInoF EetHISd #fan output

device. stBhéspigretaryuge besystemtafigéeand device may comprise at least two planetary gears,
each connected to a planetary gear of the first device. 10 The sun gear of the second device may
be configured to be mounted or coupled to an input device, and the sun gears of the first device may
be configured to bé TRGHRtEEEE %t‘fﬁfé?fY&%WBM@%P%WE@?‘%L?A%IHH%@RF’d%é’f’ﬁ?ﬁfétgéﬁbnd device
may besconmectetkbtice, pioniadity gb plasiatarsgeaxs déthe firsy devicefiguredTihere isalspravided a
method of t@n@;@j}t{ggmr&g%@pwm using the gear system as defined herein, wherein the
mechanical power is transmitted to the planetary

The planetary gear system of second device may comprise at least two planetary
gears, each connecied {0 a planetary gear of the first device.
10
The sun gear of the second device may be configured 1o be mounted or coupled
to an input device, and the sun gears of the first device may be configured to be

mounted or coupled to an output device.

15 A planetary gear of the second device may be connected fo a plurality of

planetary gears of the first device.

There is also provided a method of transmitting mechanical power using the gear

system as defined herein, wherein the mechanical power is fransmitted to the planetary

20 gear from the sun gear by the means of the ring gear held in place by the braking
mechanism on the ring gear, ail within the selected single planetary gear system,

thereby transmitting torque to the connecting shaft where the planetary gear is mounted.

There is also disclosed a method of transmitting mechanical power using the

25  gear system as defined herein, wherein the mechanicat power is transmitted to the sun
gear from the planetary gear by the means of the ring gear held in place by the braking
mechanism on the ring gear, all within the selected singie planetary gear system,

thereby transmitting torqgue from the chosen connecting shaft.

30 There is also disciosed a method of transmitting mechanical power using the
gear system as defined herein, wherein a torque is transmitted between the first and

second gear devices through a chosen connecting shaft.



20 gear from the sun gear by the means of the ring gear held in place by the braking mechanism on
the ring gear, all within the selected single planetary gear system, thereby transmitting torque to the
connecting shaft where the planetary gear is mounted. There is also disclosed a method of
transmitting mechanical power using the 25 gear system as defined herein, wherein the mechanical
power is transmitted to the sun gear from the planetary gear by the means of the ring gear held in
place by the braking mechanism on the ring gear, all within the selected single planetary gear system,
thereby transmittin torgue from the chosen connecting shaft. 30There is also disclosed a method of

transmitting BRERaRRcR &ﬁ/@%ﬂ& %%@WW% defined herein, wherein a torque is

transmitted between the first and second gear devices through a chosen connecting shaft. 4 BRIEF

DESCRIPTION OF-E RRAWINGS 1, EMBRAments oL myeniion il bg Peffer upgerstood

and readily apparent to one of ordinary skill in the art from the following written description, by way of
5example offty?BREIPEIARM B RitherR akkarings, IR\RHiER: widen Aesrip s of thayyehr system.
FIG. 2.An axiad vigw ef anamput pianetaygrgedn systerawiigs., ShAumaxial view of an output planetary
gear system. 10FIG. 4.An axial view of the stabilizing structure FIG. 5.A sample of connecting shaft

with both input planetary gear and output planetary gear mounted.
putp FIC. %/ J A side \I/Jiewpof the g@)grgsystem.

FIG. 2. An axial view of an input planetary gear system.
FI3. 3. An axial view of an output planetary gear system.
10 FiG. 4. An axial view of the stabilizing structure
FiG. 5. A sample of connecting shaft with both input planetary gear and

output planetary gear mounted,

FiG. BA. A sample of connecting shaft mounted with 2 non-differentiated
ratio input planetary gear and a plurality of differentiated ratio output planstary gear.

15 FIG. 6B, A sample of connecting shaft mounted with a non-differentiated
ratio input planetary gear and a differentiated ratio output planetary gear.

FIG. 6C. A sample of an input shaft mounted with a plurality of non-
differentiated ratio input sun gear and an output shaft mounted with a plurality of
differentiated ratio ouiput sun gear.

20 FIG. 7A. A sample of connecting shaft mounted with a differentiated ratio
input planetary gear and a piurality of differentiated ratio cutput planetary gear.

FIG. 7B. A sample of connecting shafl mounted with a differentiated ratio
input planetary gear and a plurality of differentiated ratio output pianetary gear.

FIG. 7C. A sample of an input shaft mounted with a plurality of

25  differentiated ratio input sun gear and an output shaft mounted with a plurality of

differentiated ratio output sun gear.

DETAILED DESCRIPTION
30
Embodiments of the present invention provide systems and methods to transmit
mechanical power provided by a rotating input shaft to a rotatable output shaft through a

selected connecting shaft without requiring the use of a clutch or a torque converter.



FIG. 6A.A sample of connecting shaft mounted with a non-differentiated ratio input planetary gear and
a plurality of differentiated ratio output planetary gear. FIG. 6B.A sample of connecting shaft
mounted with a non-differentiated ratio input planetary gear and a differentiated ratio output planetary
gear. FIG. 6C.A sample of an input shaft mounted with a plurality of non- differentiated ratio input sun
gear and an output shaft mounted with a plurality of differentiated ratio output sun gear. 20FIG. 7A.A
sample of connecting shaft mounted with a differeniiated ratio input planetary gear and a plurality of
differentiated ratio output planetary gear. FIG. 7B.A sample of connecting shaft mounted with a
differentiated ratiofiKINR plafstary 3 EXFERGES pidaliipof efiffsie idisd At Sttt Piahsdy gear. FIG.
70.A samplesskaminpol shattrousitedivitlza phuatity ob25ditierantiated ratioigputisenrgear and an

ouput shalt guntes Wi plral o dereniated safs oyt sy aear DETAILED DESCRIPTION

mbodiments of the present invention provide systems and me to transmit mechanical

power prov@é&FByzé”ﬁ)ﬁgﬁﬁ&‘iﬁ WPBshHaPEt e Potitatss SlipRtisHaRMRR WA S eiREfedCbHifecting shaft
withoutirequising thepuseisfictaiutelaosdtarquarcomentienetary gear system 112, as shown in
Figure 2 illustrating a view taken aiong the line A-A in Figure 1, comprises a ring gear

204, incorporated with an outer surface area 210 for a braking mechanism in the form of
a grip, a disk brake, g caliper brake, etc., a planetary gear 206 mounted to a connecting
shaft 128, a sun gear 202 mounted to an input shaft 108. In addition, such a planetary
10 gear system can have a planetary gear or a plurality of planetary gears meshed between

the ring gear and the sun gear.

An output planetary gear system 122, as shown in Figure 3 illustrating a view
taken along a line B-B in Figure 1, comprises a ring gear 304, incorporated with an cuter
16 surface area 310 for a braking mechanism in the form of a grip, a disk brake, a caliper
brake, elc., a planetary gear 306 mounted to a connecting shaft 128, a sun gear 302
mounted to either an output shaft 110. In addition, such a planetary gear system can
have a planetary gear or a plurality of planetary gears meshed between the ring gear
and the sun gear.
20
In this embodiment, each input planetary gear in the individual planetary gear
system 112, 114, 116 is connected to a respective output planetary gear planstary gear
in the individual planetary gear system 118, 120, 122 through connecting shafts 112,
126, 128. Input planetary gear of planetary gear system 112 and output planetary gear
25  of planetary gear system 118 are conjoint by mounting on the connecting shaft 128.
Input planetary gear of planetary gear system 114 and output planetary gear of planetary
gear system 120 are conjoint by mounting on the connecting shaft 126. input planetary
gear of planetary gear system 116 and output planetary gear of planetary gear system
122 are conjoint by mounting on the connecting shaft 124. All connecting shafts are
30 held in relative positions by a free rotating stabilizing structure 106. The input portion
162 includes a first set of breaking mechanism 130 and the output portion 104 includes a
second set of braking mechanism 132. in a preferred example, the sets of planetary

gear system 112, 114, 116, 118, 120, 122, each includes a respective brake holder,



5 Figure 1 shows a systematic side view of one of the embodiment of a gear assembly 100, which
consist of three planetary gear systems 112, 114, 116 on the input portion 102, three planetary gear
systems 118, 120, 122 on the output portion 104, and a stabilizing structure 106 in between the sets of
input planetary gear systems and the 5 set of output planetary gear system. An input planetary gear
system 112, as shown in Figure 2 illustrating a view taken along the line A-A in Figure 1, comprises a
ring gear 204, incorporated with an outer surface agga 210 for a braking mechanism in the form of a
grip, a disk brake, a caliper brake, etc., a planetary gear 206 mounted to a connecting shaft 128, a sun
gear 202 mountedAbaH kit ¥HaRmOBU I ieRfo ANS oAt prARBtaseal & jelirisydtsmivalitave a
planetary geasion@ pkuaditysof planetasyigearsimesheddatweendhe ringrgaasand thesskagear.

An output PIANSIRY SPARSYRIET A%, fe sownnEioNE. S WSIa e pen g e BB n
Figure 1, comprises a ring gear 304, incorporated with an outer 15 surface areagsi?) or a %raklng
mechanism {i&hécfofth eATgfienaLalereRarReuPesifer Bk, b oty Hehr3e8 funted to a
connecting shafedidBdabsun gean3QRimounted tereitkenanweutpiat shakik} Gdpeadditiam such a

planetary ge; ;ﬁyesrtg{ré £an J\%ﬁ% a %ﬁj%gtary gear or a plurality of planetary gears meshed between the

I
ring gear and the sungear. n this embodiment, each input planetary gear in the individual
planetary gear system 112, 114, 116 is connected to a respective output planetary gear planetary gear
in the individual plangtary: geamsystenw 18kd2 Gidy shieegh canrmegling shaftsd 12a3i86nd28. Input
planetary ag af Plafisianndral Y RThA2 ALY RIRNGIN SR 6 ALPIRpRIANY gRar system
118 are conJomtB motunting on the connecting sha é . Input p?ane ary gear oippPanetary gear
system 114 % %%ﬁpﬁ@%l‘é{ﬁ%t%??r'@@ér(Bﬁbﬁﬁé‘@r@géMVﬁéﬁ?ﬁ?@%&%jﬁﬁfﬁw Afodrfing on the

connecting shafivk26 ttapiudplanataiy: geatceiplasatary gees syster bl andoupuigpiangtary gear of
planetary gear, sysiem,122 njai mounting on the connecting shaft 124. All connecting shafts
are 30 heldel %14’rel1?t$\'/e1%’si?g%tsg%yég{g?r%@éroatgﬁﬁg ﬂs%agfﬁ%i%a st CL{CEU rseLgiO%?alché1 i%p%?%%ﬁ?oah 102
includes a fi¥§teefdf Béﬁkﬁﬁf@%ﬁ%%ﬁiw%@éﬂﬁé tMEN SO LRTRI A CEOMSRENG0 R ESSBEBYRd set of
braking mechasissty 132=4n a preferred example, the sets of planetary gear system 112, 114, 116, 118,
120, 122, each includes a respective brake holder. 6 At any time, only an input ring gear and an
output ring gear is held in place by the braking mechanism being applied. In a free gear scenario, all
brakes are releasdd?dlifowiHtPaf AREERAASHERFEeSFSTAROR nMtifidpeIvVRild el 2opiastting shafts
are used fogthe sonneetionheiweeainadt gartionsl02.andi the output portion 104, it will be 5
appreciated by a person skilled in the art the number may be vary depending on the number of geared
ratio required. Figure 4 shows a view, taken along a line C-C in Figure 1, of the stabilizing
structure 106, whef@H RS HdUALES BFrMEarirfgE Mot sHeRiD ahdifitl lidaliiiough Hstesystem

20 according to a second embodiment. When the subassemblies of Figures 6a, 6b and 6¢
are assembied together, it would form a partial embodiment of the gear system. The
stabilizing structure, the ring gears of input planetary gear system and ring gears of
ouiput pianetary gear sysiem and braking mechanism are omitted for clarity of
ilustration on the connecting shafts, the input device, 8.g. a shaft, the output device, e.g.

25  a shaft, the input and output planetary gears conjoint by mounting on connecting shafts,
and input sun gears mounting on input device e.g. shaft, and the output sun gears
mounting on output an output device, e.g. a shaft. In an assembled view, input planetary
gear 606 would mesh together with input sun gear 620, input planetary gear 616 would
mesh together with input sun gear 822. Output planetary gear 608 would mesh together

30  with output sun gear 624, Quiput planetary gear 610 would mesh together with output
sun gear 626. Ouiput planetary gear 618 would mesh together with output sun gear 628,
Input sun gears 620, 622 are attached to an input shaft 630, while output sun gears 624,
626, 628 are attached to an output shaft 632,



10 402, 404, 406 with bearings (not shown) for stabilizing the connecting shafts 124, 126, 128 when
the selected input planetary gear mounted to either of the connecting shafts, 124, 126, 128, rotates
orbitarily about the selected input sun gear, the stabilizing structure 106 is rotated about a center 408
with the remaining connecting shafts being passively driven. 15 Figure 5 shows an example
connecting shaft 502, with both an input planetary gear 504, and an output planetary gear 506
mounted. Figures 6a to 6¢ shows a schematic sectjonal view illustrating a gear system 20 according
to a second embodiment. When the subassemblies of Figures 6a, 6b and 6¢ are assembled together,
it would form a pafti@¥éniBJBIRteTBf Beteardirtant Tardutabiipmntjustiange, drer sgte®ars of input
planetary geatsysigna aneitingngearsof otHput Rlaaeiary gemksystegiarsd isadng sagahanism are
omitted for glayiy oflysiratianonhe sonneqting shats, e Japt leyis, & 0rashaft he gutput
device, e.g. a shatt, the input and output’planetary gears conjoint By mounting on conn%ctlng
shafts, and §fip6i&ein Heaisetriting ofRHp M aElfte 837" shafteanathe satssesurPgeat®thounting on
output an optastaevieer egtarshall. trrRnAssemiesview sipudplanatany gearnedsiweud mesh
together with | 1. gear. 620, input planetary gear 616 would mesh together with input sun gear
622. Outpu?ﬂrﬁgc%g]h?}%%%g?ﬁ%%% Wé]lﬁ? Lﬁﬁ?&*ﬁ‘%s’g% et S%@%Vi 1’ﬁeocﬂ {ﬂr):ﬁt g&ﬁ‘%eﬁ%ﬁ? @lﬁ[])ol{heplanetary
gear 610 wisldf FRSRERYEPIBPGIR SEEFBICSNIPGEAY 60B.MgRR FRINCEBgEE 818 "Hd0RYMesh
together wituouipsris SHB.GEAL GASNHIPUcSie @aarsHeR0 26d 2r o aiaches dean NPuktEhafHt30, while
output sun gears 624, 626, 628 are attached.ta an output shaft 632.. 7 Figure 7at show
another schgeur%iajsttig geéc{%c))%a%\i’é%’ilfu%tr%t?rﬁézlﬂ aiog‘]negtrn s@%%{r%héegcgl? m'&%iap { ?rﬁaer?{ng%?ﬁ?n?éﬁt. The
illustraffon iYHAiFEEHTIosetbe tobeiime it Rear padianeriibtiniant @fahd Geapsipstensivhen
assembled {agatheihesiabilizipgsiictogpthe ing geasef MUt pnetanngaarsysiea and ring
gears of output 5 planetary gear.system and braking mechanisyy are omitted, for clarity of illustration
on the con n@?’éiﬁa %@aﬁggt%%%fnafp%%u%%gg? @.%{feaas ﬁa {ﬁegilﬁ’tz}gp d"g{\}/tl?icgqu?ah gosc'i?a te >;ﬁNét%‘n put and
output planetdryigasre & n dtnt BHh IR SoPéonAt @i GiErrars, arabiinput sbaflge¥kswhdtinting on
input deviceng;g:: shafhcandihe pritput sua gears MmoUniMg HRMOULRUL an output device, e.g. a shaft. In
an as§gmbled view input planetary gear 706 10 would meshed together with input sun gear 722, input
planetary gear 716 would mesh together with input sun gear 724. Output planetary gears 708, 718
would mesh togethérSiitHeatput SR Gedrer2 oherltpisiénietan g ediaf 316! 7204volgiEtaash together
with output gsirgear Fad Inpd suRgentslidg dddare-atiacheg torandnput shath 738navhie output
sun gears 726, 728 are attached to an output shaft 732. 15. | sun.gears will have fixed wheel
mouning (T e Al At ey e T e S B R e ecting
shafts. All difpeRPrardesty gears Wit Hale [Fods whielshslsthgemtine dbameetny $hatese In fixed
wheebmountiagibevgpars sotaiin tan@}@h ﬂh@éﬁtﬂcﬁh@ ﬁhﬁ&ﬁsdﬁh@@siwh%@f@r@]@umimﬁhg gears will
rotate 20inao a t, where the torqgue will be transferred if the gear is rotating in one
Craction 0 B O e e e o,
Here, exanflBa88RfitErAA6NS of input and output gears have been described.

Here, example configurations of input and output gears have been describad.

28 These example configurations are for iliustration only. Further configurations are
possible, e.g. by changing the number of gear sefs at the input and/or the output
portions. For example, if more gear ratios are desired, more gear sets can be used.

Different permutations can be used as will be undersiood by a person skilled in the art.

30 in the exampie embodiments, rotational energy, e.g. in the form of a torque, is
provided by an input device, e.g. a shaft, to the input sun gear(s). The energy is
transmitied from the input sun gear{s) fo the input planetary gears. When a specific input
ring gear is selected by applying the input braking mechanism, the rotational energy is

transmitted to a connecting shaft that is attached to the input planetary gear that is



25 These example configurations are for illustration only. Further configurations are possible, e.g. by
changing the number of gear sets at the input and/or the output portions. For example, if more gear
ratios are desired, more gear sets can be used. Different permutations can be used as will be
understood by a person skilled in the art. 30In the example embodiments, rotational energy, e.g. in the
form of a torque, is provided by an input device, e.g. a shaft, to the input sun gear(s). The energy is
transmitted from the input sun gear(s) to the input glanetary gears. When a specific input ring gear is
selected by applying the input braking mechanism, the rotational energy is transmitted to a connecting

shaft that isTB8&E3TeH D IR RIS dNeta8AY ediasdels dgverbifeauiith BrnsElecesadEnyhi@ar. The
shaft drivesdherasiput planataegear swhighiate Jaashathwithnie spectveroutpsé fingsgearsand output

sun gears. a ific.output.ri ear is. selected b g/in the output hraking mechanism, the
rotational e%ﬁ%é‘f@%%%ﬁuﬁeﬁ%gﬁgt% p %ﬁ&%y&geeg?tr%xe{zﬁ% Eg@?ﬂﬁqﬁ?gasaé g}dt%%erfr?ga é%g?,hto the
Soutput sunSgeEH(dS. NS THHEHJIRAN éife R RIARUSSRAASTFIGE ME dPeotrisatedeVisesaay.tansutput shaft
that is Goupledpot sieuRiedsiothe QrEpskaWNgeRISIhus trafkwiltdietappregiateddta pegsan skilled in
the art that nH{y%rgyﬁ\{gr;a;g%ng uy égrmm89@{%%@?850@@&%% rgn%%% St, the present invention as shown
in the speciﬁc 10 embodiments without eparting from the splrﬂ or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to be illustrative
and not restrictive 1t1&ilOte LAIPIS ated by a FeQOar AGRRMABIYHEORMDfHSING anfsel0NasRAARY element
gear device haying, 3 LAY OLRIABE A ACH RIS hRISINRch Bdivical plapetany, gear
5system comprises:

10 embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to

be illustrative and not restrictive.

15



a ring gear with a braking mechanism; a fixed wheel planetary gear mounted on a connecting shaft; a
fixed wheel sun gear; wherein the planetary gear is meshed between the sun gear and the
ring 10gear; and wherein the braking mechanism of each planetary gear system can be
selectively applied for generating a gear ratio thereof, the first gear device having a plurality of gear
ratios corresponding to the plurality of planetary gear systems. 152.The gear assembly as claimed in
claim 1, further comprising a second non-shifting e{ement gear device having at least one planetary
gear system, wherein each individual planetary gear system comprises: a ring gear with a braking
mechanism®AMS gne or more loose wheel planetary gears, each mounted on a respective
20connecting shaft; a fixed wheel sun gear; wherein the planetary gear is meshed between the

sun gear and the fing gear a0 whereih e g mepheRISTLAKRCh BiRDsIan.gemLsyste can be

25 selectively applied for génerating a gear ratio thereof, the second gear device having at least one

gear ratio cBAESBGhBINGH tﬁ%pé?‘?gé%’ﬁf SHEDEATERAL: d\ét&?’ sysRaH! ?W@@%}a? 2R8EbHRAES claimed in
claim 25 furthereomprigingzene or

a ring gear with a braking mechanism;
a fixed wheel planetary gear mounted on a connecting shaft;
a fixed wheel sun gear;
wherein the planetary gear is meshed between the sun gear and the ring
10 gear; and
wherein the braking mechanism of each planetary gear sysiem can be
selectively applied for generating a gear ratio thereof, the first gear device having a

plurality of gear ratios corresponding to the plurality of planetary gear systems.

15 2. The gear assembly as claimed in claim 1, further comprising a second
non-shiffing element gear device having at least one planetary gear system, wherein
each individual planetary gear system comprises:

a ring gear with a braking mechanism;
one or more loose wheel planetary gears, each mounted on a respective
20  connecting shaft;
a fixed wheel sun gear,
wherein the planetary gear is meshed between the sun gear and the ring
gear; and
wherein the braking mechanism of each planetary gear systermn can be

25  selectively applied for generaling a gear ratio thereof, the second gear device

having at least one gear ratio corresponding o the at least one planetary gear

system.

3 The gear assembly as claimed in claim 2, further comprising one or
30 more connecting shafts connecting the planetary gears of the first and second gear

devices

4, The gear assembly as claimed in any one of claims 1 to 3, further

comprising a stablising structure disposed between the first gear device and second



30more connecting shafts connecting the planetary gears of the first and second gear devices 10 gear
device, wherein the connecting shafts are held rotatably free on its axis in the holder of the stablising
structure, the stablising structure being rotatably free. 5. The gear assembly as claimed in any
one of claims 1 to 4, wherein the sun gears of first device are configured to be mounted or coupled to
an input device, and sun gear of the second device is configured to be mounted or coupled to an
output device. 6. The gear assembly as claimeg in claim 5, wherein the planetary gear 10system
of second device comprises at least two planetary gears, each connected to a planetary gear of the
first device. 923" dEVi5e YRGS LR HCEREHER R AR ORE 5P AR TR A WharinthE'&un gear of
the second ldevizedisticestmiracdethe ey tted bt ounpletictar impnt 15dexice frand the sun gears of
the first device are configured to be mounted or coupled to an output device. 8, The gear assembly as

claimed in claim 7, wherein a planetary gear of the second device is connected to a plurality of
planetary gears of‘k’rhe firgpﬁe@?@ assem ty as claimed in any one of claims 1 to 4, wherein the
5  sun gears of first device are configured to be mounted or coupied to an input device, and

sun gear of the second device is configured to be mounted or coupled {0 an output

device.

8. The gear assembly as claimed in claim 5, wherein the planetary gear
10 system of second device comprises at least two planetary gears, each connected o a

planstary gear of the first device.

7. The gear assembly as claimed in anyone of claims 1 io 4, wherein the
sun gear of the second device is configured io be mounted or coupled to an input
15 device, and the sun gears of the first device are configured to be mounted or coupied o

an output device.

8. The gear assembly as claimed in claim 7, wherein a planetary gear of the
second device is connected to a piurality of planetary gears of the first device.
20
9. A method of transmitting mechanical power using the gear system as
claimed in claim 1, wherein the mechanical power is transmitted to the planetary gear
from the sun gear by the means of the ring gear held in place by the braking mechanism
on the ring gear, all within the selected single planetary gear system, thereby

25 transmitting torgue to the connecting shaft where the planetary gear is mounted.

10. A method of transmitfing mechanical power using the gear system as
claimed in claim 2, wherein the mechanical power is transmitted to the sun gear from the
planstary gear by the means of the ring gear held in place by the braking mechanism on

30  the ring gear, all within the selected single planetary gear system, thereby transmitting

torque from the chosen connecting shaft.



20 9. A method of transmitting mechanical power using the gear system as claimed in claim 1,
wherein the mechanical power is transmitted to the planetary gear from the sun gear by the means of
the ring gear held in place by the braking mechanism on the ring gear, all within the selected single
planetary gear system, thereby 25transmitting torque to the connecting shaft where the planetary gear
iS mounted. 10. A method of transmitting mechanical power using the gear system as claimed in
claim 2, wherein the mechanical power is transmitteg to the sun gear from the planetary gear by the
means of the ring gear held in place b%/ the braking mechanism on 30the ring gear, all within the
selected single plai}etary/bé%?tg%té’h SRR SPRINREING' tBRYGE HORPHE Bio¥eivE6iRetting shaft.
11 11.A methached transinitting-neechaniced povwer arsimgithicigbas sy steniras aldinednn ¢aim 3,
wherein a tq;&;;geig,fgmémg@%g@;\@g%@%ig@gﬂnd second gear devices through a chosen

connecting shaft.
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