[ DESCRI PTION] [Invention Title] A TRANSM SSI ON DEVI CE FOR CONVERTI NG A
TORQUE [Techni cal Field] 5The present jnvention relates to a power

transm ssion device, and nore particularly, to a power transm ssion device
which has a sinple structure and thus can |lower the installation height
when installed so that it can be,easily applied to conpact equi pnents, and
whi ch reduces the use of 10 conp!PEﬁFBﬁPBEBNLheraI conmponents differently
from conventional devices, and which further significantly reduces the

f r equencyl Tiventt ineriickeelind cl eani ng work as conmpared with conventiona
devices, to thereby prevent a process delay. 15[ Background Art] A power
transm ssi on dRVIRANSRUIRIONCOESICE SFOR GONVERTENE £ Tompe® for converting
rotational nmotion to |inear notion or linear nmotion to rotational notion,

and a geafpddL '{E%FHFgéfgpnitting only rotational notion and changi ng 20
an

rotating spee t orque. A power transm ssion system of a power
t ransdm ssi on q§vice enerally enpl oys gear-teeth based on an inyvol ute
curve and rar&8§ 8??%!’5895 = Bt dHnte & AWKF cEFIRSTLHAL PR n

gears. 25The above-nentioned power transm ssion device has been
device, and more particularly, to a power transmission device

which has a simple structure and thus can lower the
installation height when installed so that it can be easily
applied to compact equipments, and which reduces the use of
10 complicated peripheral components differently from
conventional devices, and which further significantly reduces
the frequency of maintenance and cleaning work as compared

with conventional devices, to thereby prevent a process delay.

15 [Background Art]

A power transmission device roughly consists of a rack
and & pinion for converting rotational wmotion to linear
motion or linear motion to rotational motion, and a gear
train for transmitting only rotational motion and changing

20  rotating speed and torque.

A power transmission system of a power transmission device
generally employs gear-teeth based on an involute curve, and
rarely employs gear-teeth based on a cycleoid curve, and pin
gears.,

25 The above-mentioned power tranasmission device has been



2 widely used in a variety of industrial machi nes such as sem conduct or

equi pnent and the |ike. Fig. 1is side structural view illustrating
the use of a conventional power transnission device. 5As shown in Fig. 1, a
conventional power transm ssion device 1 is, for exanple, partially coupled
to a slider 3 so as to linearly nove slider 3 (denoted as a hatched area in
Fig. 1) €uipledWded alPaid agtiafat upé, imdustiepecmachinesassuphatas 2.
10For linear notion of slider 3 with respect to base plate 2, the power
transm ssseicoeductsr epi@ededd dod stheleild=is provided with a pinion 6
which is teeth-engaged with a rack 5 fixed in the area of base plate 2.

Pinion 6 i gigoupl ag &0 Amee k@i tirshalti ek extiendiRg %Ry WHavalgl Yof rom
power transm ssion device 1, and teeth-engaged with rack 5 when the device

1is ass&g@% A f%%%\g%ép ff&nsr&iss'ow&ébfﬁ above-descri bed structure,

when not or ransm ssion device 1 rotates, shaft 7 rotates in
accordance with the interaction between built-in conponents of power 20

transni ssi 8% dBUPER B0 afdF-heh: pithi GRIFERELS aPReer tHINSMISHION njon 6
is teeth-engaged with rack 5 which is fixed in base plate 2, the rotating
pi ni on 6¢Viearlylaovésrarsalriie pPar§imwvlyecobpdeti o @f aladers, 3 tdwer eby
realizing linear notion of slider 3 with respect to base plate 2, and 25
t hus theagi nearlifekirQy oiovikessl bdle€oRpa@eiicted HBPPAr ALUEGREd area in
Fig. 1) coupled via a rail 4 structure, with regpect to a
bage plate 2.
10 For linear motion of slider 3 with respect to base plate 2,
the power transmission device 1 connected to slider 3 is
provided with a pinion 6 which iz teeth-engaged with a rack 5
fixed in the area of base plate 2.
Pinion & 18 coupled to an end of a shaft 7 extending
15  outwardly from power transmission device 1, and teeth-engaged
with rack 5 when the device 1 is assembled as shown in Fig. 1.
With the above-described structure, when motor 8 of power
transmission device 1 rotates, shaft 7 rotates in accordance
with the interaction betweeﬁ. built-in compeonents of power
20 transmission device 1, and then pinion 6 also rotates.
Here, as pinion 6 iz teeth-engaged with rack 5 which is
fixed in base plate 2, the rotating pinion € linearly moves
along the lengthwise direction of rack 5, thereby realizing

linear motion of slider 3 with respect'to base plate 2, and

25 thus the linear motion of desired components or apparatuses,



3 when | oaded on slider 3, can be acconpli shed. Such a structure of
power transm ssion device shown in Fig, 1 has been nost widely used in the
field. However, power transm ssion device 1 shown in Fig. 1 is configured
in that 5 shaft 7 is protruded outwardly and pinion 6 is coupled to an end
of shaft 7, and therefore, the footprint of power transm ssion device 1,
parti cul @eey, Leaded| PRt $bHAME| Jht S oPe pRERPTR } BHEeA ssi on device 1

i nevitably increases, thus naking it difficult to apply power transm ssion
device 1 t Suchnpacitritergs miemawdurttrgmiconventdeonale pdweyn timrsig ssi on
device 1 has disadvantages in that conplicated peripheral conponents such

as a geaf b@g wdshnindsitt tiI@e CPURISEA0 aNd chizge #idea ar aovedehl ehower
| ubricant applied to an outer surface of pinion causes contamnation in a

6
peri pher gHLpEent 5 A nance_.a |, ' O ich
shoul d b%?l?ée‘gﬁ%%{?lg g%??ggrr%da%g)é&} Oﬂ?hﬁé&ftrgcgﬁr g%o l%%n@\%w;\tl:é%négﬁgomr
transm ssion device 1 may ._result in process del ay. .-Therefare, needs are
r equiy ecPFOTE | fipi BvBECLEPAREL PUEYRRATYOADE: PRRG O &y o AHR b - brbl e,
20 [Di sclosure of the Invention] [Technical Problem Accordingly, it is an
obj ect ofndhedbr edEHit | ven@ingh toegederge athowefootBNENt sstHn Riewdte

whi ch has a sinple 25 structure and thus can | ower the installation height
when transmission device 1, particularly, installation height H of

power transmission device 1 inevitably increases, thus making
it difficult to apply power transmission device 1 to compact
10  equipment. Further, conventional power transmission device 1
has disadvantages in that complicated peripheral components
such as a gear box, shrink fitting coupling and the like are
required, a lubricant applied to an outer surface of pinion 6
causes contamination in a peripheral area of equipment, and
15 maintenance and c¢leaning work which should be frequently
performed due to the structure of c¢onventional power
transmisgion device 1 may result in a process delay.
Therefore, needs are required for improved structures in view
of the above-enumerated problems.
20
[Disclosure of the Invention]
[Technical Problem]
Accordingly, it is an object of the present invention
to provide a power transmission device which has a simple

25 structure and thuz can lower the installation height when



4 installed so that it can be easily applied to conpact equi pnents, and

whi ch reduces the use of conplicated pgripheral conponents differently from
conventional devices, and which further significantly reduces the frequency
of 5 mai ntenance and cl eaning work as conpared with conventional devices,
to thereby prevent a process delay. [Technical Solution] Accordi ng
to one aéB%E?l%?dth%Dpr%@%ﬁt5théﬁ¥1oﬁF t RéPdlys PPBYiEdd BOpoTRRpact
transm ssi on devi ce conprising; 10an input gear which is connected to a

not or i negutpmantanneands twhikd r otedwbi® | bhéor uwsed afl revmpkicaedcti ons

by the notor; a planetary gear train which is brought into contact
W th an pekephésslacempbnehesi AR sgeAk13 Guitth tdhvdiiiogfArddwieds as to
be rotated in connection with the rotation of the input gear; aring

gear an jpRer s age Ahephi chghs £ ¢00hLRL € Y he il & arpgrain,

and whi c% rotwat es by theepl ane?ary gear %rgjf%ﬁé‘%éat ﬁ:ve y‘@%&?ﬁﬁgﬁ a%%t ary

gear& 20a_mjn franme ich has a plurality of rollers, coupled thereto in a
0

ci r cunf eF2NEFar=arT e &P Nhaf°The?P olFPBPE 8 Witht YRt Pty to a

rack, and which is coupled to the ring gear at the periphery of the ring
gear; devices, to thereby prevent a procezzs delay.

[Technical Solution]

According to one aspect of the present inventian; there
is provided a power transmission device comprising:

10 an input gear which is connected to a motor in such a
manner as to be rotatable in forward and reverse directions
by the motor;

a planetary gear train which is brought into contact
with an outer surface of the input gear around the input gear

15 so as to be rotated in connection with the rotation of the
input gear;

a ring gear an inner surface of which is c¢ontacted with
the planetary gear train, and which rotates by the planetary
gear train relatively to the planetary gear;

20 a main frame which has a plurality of.rollers coupled
thereto in a circumferential direction such that the rollers
are rotated relatively to a rack, and which is coupled to the
ring gear at the periphery of the ring gear;

a non-rotatable rear side fixture which is arranged in

25 the area where the input gear is located; and



a non-rotatable rear side fixture which is arranged in 25 the area where
the input gear is located; and 5 a non-rotatable front side fixture
which is arranged oppositely fromthe 'non-rotatable rear side fixture with
the ring gear and the main frane interposed there between, and which is
coupled to the non-rotatable rear side fixture. 5 The main frane ma
conprise a frdhtnPRaketakrblaafinsgta pide alfiiepuge filiseh ¢ B| ary i on
holes for insertion of the plurality of rollers; a rear frane unit which
has a plaeprdsitelof feoonthe ochber rohatablenrbakes idemfinitatkedritilt Hiehe
first roller insertion holes, and which is arranged in 10 parallel with the

front fraimy ugehr and aONMEEH! ERawl tidQirpdiel CORaeet bagwebe ,f rp frane
unit and the rear franme unit. The interior of the connection unit may

be furt %] r ﬂzt?d}{}:ﬁgn A e ring gear
IS connec ecg{ O'lléS E%Ci(;rr'laoor11 each 0 ero E{ellr %’lr?%y ﬂ&rllc?cl ded with a
| ubri_cant flow hol e thréraqnh which a lubri canﬁ flo%n the | engt hw se
direction of tie Mty e may FOURLIRE Gl frBt e BN & nay be

provided with a |ubricant outlet and a lubricant inlet which is 20
comuni REWRMIEN Phe Didst cemtler ohnreksiocandalesoufpr winsrrEhen| wt i cant
flows in and out. The lubricant outlet and the lubricant inlet may be
arrangecthien gppasiltieysides ralldrae;hear athad draeet ivaniof whiieh ochher d n both
end areas of the lubricant flow hole. 25A lubricant flow channel may be
further gdnifedh Betd€eBecond roller insertion holes communicated with
the first roller insertion holes, and which is arranged in
10 parallel with the front frame unit; and a connection unit for
interconnecting the front frame unit and the rear frame unit.
The interior of the connection unit may be further
provided with a ring gear c¢onnection rib to which the ring
gear is connected.
15 The interior of each of the rollers may be provided
with a lubricant flow hole through which a lubricant flows in
the lengthwizge direction of the rollers.
The side wall of each of the rollers may bhe provided
with a lubricant outlet and a lubricant inlet which is
20 communicated with the lubricant flow hole, and through which
the lubricant flows in and out.
The lubricant outlet and the lubricant inlet may be
arranged in opposite sides along the radial direction <of the

roller in both end areas of the lubricant flow hole.

25 A lubricant flow channel may be further formed between



6 the first roller insertion holes or between the second roller insertion
holes to allow flow of the |ubricant. The lubricant flow channel may
be provided in the front frame unit and connected to the first roller

i nsertion holes. 5 The power transm ssion device may further conprise oi
seals fitted respectively to the both end areas of the roller to maintain
ai r tightRat E1Fet rerpblRY | 1eseRraniokes ¥ hgfveent the RO aroher
coupl ed respectively to the both ends of the roller with the oil seals

t her e belmeention probes etd el low rdHiew i obh the thebrdddmr s. The power
transm ssion device may further conprise at |east one nmain bearing

i nter posed betraeenuthe caom- Al IdHMAERAr nEyddd ipdd@iandid hendreg Rohe ane or
between the main frane and the non-rotating front side fixture to pronote

the 15 rppghl qonpf 44 é@ﬁﬂeé%%?eto the £ F%t%i;[@@a{ﬂé@r%n Rl °F @

rear main bearing interposed ween e non- I'ng rear side TTiXture and

t he in franmg, and a front mai n bearing,interposed between the main frame
and the non-r dPSt RIS AR T19 (PEV LD THE nGRECOEH (RIS &t de

fixture may be provided with a plurality of protrusions extending toward
the non-f@Rh#i %t‘iﬁ‘é‘érr%ﬁwtﬂ%ﬁ( eCo gl dzeth oind Rrerdtelistimsraklenupl ed
to a needl e bearing and connected to the planetary gear train. 25The power
transm ssd omadevaier Ay foighteratcoopei sespecfive relevant sites; and

centrifugal bearings coupled respectively to the both ends of
the roller with the oil seals there between to promote the

10 rotation of the rollers.

The power transmission device may further comprise at
least one main bearing interposed between the non-rotating
rear side fixture and the main frame or between the main
frame and the non-rotating front side fixture tolpromote the

15 rotation of the main frame,

The main bearing may comprise a rear main bearing
interposed between the non-rotating rear side fixture and the
main frame; and a front main bearing interposed between the
main frame and the non-rotating front aside fixture.

20 The non-rotating front side fixture may be provided
with a plurality of protrusions extending toward the non-
rotating rear side fixture, and each of the protrusions is
coupled to a needle bearing and connected to the planetary
gear train.

25 The power transmission device may further comprise a



rear side sealing cover arranged outside the non-rotating rear side fixture
to support the non-rotating rear side fixture; and a front side sealing
cover arranged outside the non-rotating front side fixture to support the
non-rotating 5 front side fixture. Auxiliary rings may be further
arranged between the rear side sealing cover and the non-rotating rear side

fixture BR bétiMEenSERALINT ofOE He28EAPHRE Detidthd thiFe MR- FoEAEIRG front
side fixture, respectively. 10The power transm ssion device nmay further
conpri seraar i rpte gddmtamepotd neEmipeer f ortlsyp pont-iog attheg npeargeaide a

not or adapter for accomnmodating the notor; and at | east one connector for

connect i igxtihee | NRHE gedf-opHpPRate FREDGMG @dhe MtenpdBpiefssuchidat the
i nput gear support nenber is 15 rotatable. The connector may conprise

a connecti Lhg.: £ Lt 0 Fy! S NRIer ed to
a flanggqri%fr?g%é% Jt'{ﬁ% ?%gﬂ'tt g‘jgtelglr‘?3 sﬁgﬁ%‘%l%ean%ﬁbgrﬁg’f’{é&& anp f??r?grd&% i nput
gear up]r.:)orI'g1 merr%er tog]&at her with the connection ring; and a 20 hol der
fixed at 2R engtoF fHE "Fﬁ')Ut gear support nenber to fix a notor shaft of
the motor to the input gear support nenber. The planetary gear train may
i ncl ude t hr eePApdAdfEry HeAFS WX hPgr efBeRer e fgamean t REEWEBTt S ur f ace
of the 25 input gear and with an inner surface of the ring gear to 8

rear side sealing cover and the non-rotating rear sgide

fixture and between the front side sealing cover and the non-
rotating front side fixture, respectively.

10 The power transmission device may further comprise an
input gear support member for supporting the input gear; a
motor adapter for accommodating the motor; and at least one
connector for connecting the input gear support member to the
motor adapter such that the input gear support member is

15 rotatable.

The connector may comprise a connection ring fitted to
the input gear support member and connected to a flange area
of the.input gear support member; a clamp fitted to the input
gear support member together with the connection ring; and a

20 holder fixed at an end of the input gear support member to
fix a motor shaft of the motor to the input gear support
member.

The planetary gear train may include three planetary
gears which are teeth-engaged with an outer surface of the

25 input gear and with an inner surface of the ring gear to



rotate in connection with the rotation of the input gear. [Advantageous

Ef f ect s] The power transm ssion, device according to enbodi nents of
the present invention is sinple in structure, and thus can 5 be applied to
conpact equi pnent in an easy manner, and reduces use of various peripheral

conmponents, and, further S|gn|f|cantl reduces the frequency of maintenance
and cl e RSOk SRORBRFIERR IV iR ht%rﬁ%?ﬂﬁﬁﬁhlo%e‘%}i%e@’lp‘%% 997F eby prevent

a process delay. 10[ Description of Draw ngs] Fig. 1 is a side
structurdmdMEQNaQaQﬂﬁrﬂﬁﬁaq}sdhe use of a conventional power transm ssion
devi ce; Fig. 2 is a perspective viewillustrating a power

transm ssi on dew cgowetotdangmifsos adebodemericc@iditie tkb mies®iMents
i nvention; Fig. 3 is an exploded perspective view where a nDtor

adapter Of ¢he PRNEInt I ARFERSSLEN S8y mS1d S; r‘iei &4 ddPmibl

Fig. 4 is an expl oded perspectlve V|em10 power 20 transn155|on devi ce

sho S ex anded view of _portion A of the power
trawsg’m' ;}% %péjé\ﬁe(% §‘ﬁomﬁgWHaEfL‘ eﬁulp ent in an gagg am%%?‘gf)eotar vi ew
illustrating the use of the power transm ssion device according to one
enbodi nefRAGFER5Usfe PF es@ti AU eReFéRhergl  compaeptsy, j gngd shurthdrw
illustrating the power transm ssion device shown in Fig. 6;

significantly reduces the frequency of maintenance and

cleaning work as compared with c¢onventional devices, to
thereby prevent a process delay.
10 [Description of Drawings)

Fig. 1 is a =ide structural view illustrating the use
of a conventicnal power transmission device;

Fig. 2 18 a perspective wview illustrating a power
transmission device according to one embodiment of the

15 present invention:

Fig. 3 1is an expleoded perspective view where a motor
adapter of the power transmigssion device is disassembled from
Fig. 2;

Fig. 4 1is an exploded perspective view of the power

20 transmission device shown in Fig. 2;

Fig. 5 is an expanded view of portion A of the power
transmission device shown in Fig. 4;

Fig. 6 1s a perspective view illustrating the use of
the power transmission device according to one embodiment of

25 the present invention;



Fig. 8 is a perspective view illustrating another use of the power

transm ssi on device according to one eJTbOdi ment 5 of the present invention;
Fig. 9is a side viewillustrating the power transm ssion device shown in
Fig. 8, and Fig. 10 to Fig. 12 is perspective views illustrating
various uses of the power transm ssion device according to 10 one

enbodi ment of FéHe prpgsei*lt3 i fvenBidn. [VBéMai | bHLYREERT 5T ontHE t Heower
Enbodi ments of the I nvention] The present invention, operational
advant agesandmideiqr edentce nsterwn am afidy ol ect s acconpl i shed by the

enbodi nent of the present invention will best be understood by meking 15

reference to rhe.agcoiPanyigedspeiifvgs Bhow NYIpEeLeting afdetierenise of the
present invention and detail ed description made with reference to the

acconpanyyi r g, 0gs BB P i i i) | %ﬂﬁﬁi Bﬁg:
her ei nap%{fepe?% gégtqg?l tﬁ?nrsrgéﬁ%tj%P ggggg%r ia%}éi%gﬁ\ilo% \gﬁefog%ree e j10 I ments 20

vm'thSrefe ence to the acco éin ing drawi ngs. The sane reference nunerals in
each”dr & n%h‘:dé?%?%e%el@é tYhponent s. Fig. 2 is a perspective view
illustrating a power transm ssion device according to one enbodi nent of the

present invenfiign. M g.18 | @ ansédp| oFdd@vwpershbestvatingw 2hewhdy@& e not or
adapter of the power transm ssion device is 10 di sassenbled fromFig. 2.
Fig. 4 itsransekgsboedipeispesiiowre i eiopf 8 hearmpbwer transm ssion device
shown in Fig. 2. Fig. 5 is an expanded view of portion A of the power
transn ssion ggyi,ce ghewn gig Fi 92 45 ShSrshoveivd Bigws? {01 B Gatting power

transm ssion |
various uses of the power transmizsion device according to
10 one embodiment of the present invention.
[Detailed Description of the Embodiments of the Inventionl
The present invention, operational advantages of the
present invention and obhijects accomplished by the embodiment
of the present invention will best be understood by making
15 reference to the accompanying drawings showing preferred
embodiments of the present invention and detailed description
made with reference to the accompanying drawings.
The present invention will be described hereinafter in
detail by means of a description of preferred embodiments
20 with reference to the accompanying drawings. The game
reference numerals in each drawing denote the same components.
Fig. 2 is a perspective view illustrating a power
transmission device according to one embodiment of the
present inventicon. Fig. 3 1s an exploded perspective view

25 where a motor adapter of the power transmission device is



device 100 according to the enbodi nent of the present invention includes
i nput gear 20 which is connected to a Hptor 10 (refer to Fig. 6 and Fig. 7)
in such a manner as to be rotatable in forward and reverse directions by
notor 10; a 10 planetary gear train 30 which is brought into contact with
an outer surface of input gear 20 and is rotated in connection with the
rot at i onddFagaemPhEtt fgery FA®. 2 ri R§Tgedr 140 Hh ¢rpkededr PassPestiiech
contacts the planetary gear train 30, and which relatively rotates by the
pl anet ar yigeaeft thenp8®erlbranamiasioamdefcahabbwhasnarpyural i Fygof s
rollers 60 coupled thereto in a circunferential direction such that rollers
60 are r@katabl @galdid Velawt 02 gRalickh AT 8FertHed fRiwier 6t aafski 8sidh, and
which is coupled to a periphery of ring gear 40; a non-rotatable rear side
fixture Lchwhsnatrapged jyn the 20 area where i nput gear 20 is |ocated;
and a noégygggtg anf?%nﬁggfdg'fixture 80 which is arranged oppositely from
non-rot at abl e éear si de fixhyre 7% w th ringégear 40 and main franme 50
inter%osed thef® BHRMBLnIadd Whi éh 5% Eddpl ed tD M S ot HFABPBLPRLP S| de
fixture 70. 25Motor 10 generates rotating power when powered. Here, a 11
servo nof8¥iGRi chPPot aFESTRANGot ROf oFar deBhadiBerE sefi r e cpkeadat whi ch
allows for ease of control can be applied. However, the scope of the
i nvent i obnivennobnl i imdladldsheiepar amshwaricoushigiped sof comhectsedt ver & han
the servo 5 notor, for exanple, a step notor can be appli ed. I nput
gear 20 }8e6kVED N(kALKNGPEMRY. fof QMATRQ). X0 ad SHalRtesniiné fosvesd or
reverse direction. Therefore, i nput gear 20 is connected to notor 10, and
the strugtu f.w X [ LLh .t ' 4, .10
shown | noF: £t R b EgyttyEerhgst BhE, BEBLPLL AL FLELEREE b dbfor ol e enber
21. That is, in the, enbodi rent of fhe gresent i nvention,  input gear
20 i ¥ coRpPBATEEY oFeRht BERAM yOr BRAER ¥t RraRIRRGIBEC| ApREAGEAYLSRPHR t
menber 21 having an approxi mately

outer surface of input gear 20 and is rotated in connection

with the rotation of the input gear 20; a ring gear 40 an
inner surface of which contacts the planetary gear train 30,
and which relatively rotates by the planetary gear train 30;

15 a main frame 50 which has a plurality of rollers 60 coupled
therete in a circumferential direction such that rollers 60
are rotatable relatively to a rack 15 (refer to Fig. 6 and
Fig. 7), and which is coupled to a periphery of ring gear 40;
a non-rotatable rear side fixture 70 which iz arranged in the

200 area where input gear 20 is located; and a non-rotatable
front side fixture 80 which is arranged oppositely from non-
rotatable rear side fixture 70 with ring gear 40 and main
frame 50 interposed there between, and which is coupled to
non-rotatakle rear side fixture 70.

25 Motor 10 generates rotating power when powered. Here, a



15 shaft-like shape. A flange 22 having a diameter |arger than those of

ot her parts of input gear support nenggr 21 is provided in the end area of
i nput gear support nenber 21 where input gear 20 is |ocated. Mot or
10 is | oaded onto and supported by notor adapter 20 11, and input gear
support nenber 21 is rotatably connected to notor adapter 11 via a

connect ofeY%> RfeEt o Bh hakPea e hpwkll gdeptiy upforvarsbaray 23Wenrde ed to

i nput gear support nmenber 21 and connected to the area of flange 22 of
i nput gedirscippont merbewhdth aatlewp 26023EdH3d t ef t aohheolnpoan gdss
support nenber 21 together with 12 input gear support bearing 23a; and an

oi | seala@shidd XeHonbvah, eRtheOfsddpilito eaie SYRPBALIBRMHEr bk tOiwiB ent oil
| eakage between input gear support bearing 23a and clanmp 23c. |nput gear

support bearing ngg; SEAHRC! gegggug};;ﬂ@gearé to%gte@e A2 ehel | A0, 22 of

i nput gear suppor coupled to rnput geéar Support
menber 21 to be_fornmed i tegrallg wi th i nput gear support nenber 21 into a
uni t ary BoUYE Hev®e, SRS 23 FEERMRFYed 3L BE ARy &Sthpe with an 10 open
end. \Wen |l egs 2la provided at an end of input gear support nenber 21 are
inserted into ERW ARAE it erORLVEE (et I8 paver ofzeam amt@f 10 apd 23¢ i s
fastened by a bolt P arranged at the open end, thus enabling a notor shaft
(not shomaodés mhon Hbmeiyd et f revetrbe dideceppesi Mherefiorpyt input

gear 20 1is connected to motor 10, and the structure thereof
will be explained with reference to Fig. 4.

10 As shown in Fig. 4, input gear 20 is supported by an
input gear support member 21.

That iz, in the embodiment of the present invention,
input gear 20 is coupled to or integrally formed with an end
of input gear support member 21 having an approximately

15 =shaft-like shape. A flange 22 having a diameter larger than
those of other parts of input gear support member 21 is
provided in the end area of input gear support member 21
where input gear 20 is located.

Motor 10 is loaded onto and supported by motor adapter

20 11, and input gear support member 21 is rotatably connected
to motor adapter 11 via a connector 23.

Connector 23 has an input gear support bearing 23a
fitted to input gear support member 21 and connected to the
area of flange 22 of input gear support member 21; a clamp

25 23¢ fitted to the input gear support member 21 together with



15 gear support nenber 21 to be fornmed integrally with input gear support

menber 21 into a unitary body. That isl,2 clanp 23c serves to fasten several
| egs 21la inwardly when the notor shaft “of notor 10 is inserted between the

several |egs 2la, thereby fixing the notor shaft of notor 10 between the 20
several |egs 2l1a. Wien notor 10 is connected to nptor adapter 11, and the
nmot or shafPUEnFLAZhEHRPOST REBGEIE0 438 /f e mdd Qo iRk Y¥ar L sxpPoat
menber 21 by clanp 23c, the final assenbled structure as shown in Fig. 2
can be obhaenddofHeénputwgearnmstippot® @8mbetakestonpievaatdoibdleaskagse
directions, input gear support 13 nmenber 21 also rotates in connection

with thepeewabhoinghrngeet dQppbherBbYrifgattadahdpdlaggasag0 arranged at
the end of input gear support nenber 21. Planetary gear train 30 is brought

o, contact Wi b B0u st (a5, ol | 0N %0020 8K B G571 20
br ovi todt2 ¥ GBI aRbt drhangear &2 365 WSBH S9EAT LELRPBREAgETERT Hohn out er
surface of input gear 20 and
Clamp 23¢ is coupled to input gear support member 21 to be
formed integrally with input gear support member 21 into a
unitary body.
Here, clamp 23c¢ is provided as a ring shape with an
10 open end. When legs 2la provided at an end of input éear
gsupport member 21 are inserted inte a through hole 234 in
¢lamp 23¢, the open end of clamp 23c is fastened by a bolt P
arranged at the open end, thus enabling a motor shaft (not
shown) of motor 10 coupled from the side opposite to input
15 gear support member 21 to be formed integrally with input
gear support member 21 into a unitary body. That is, c¢lamp
23¢c serves to fasten several legs 2la inwardly when the motor
shaft of motor 10 is inserted between the several legs 21la,
thereby £fixing the motor shaft of motor 10 between the
20 several legs 21la.
When motor 10 is connected to motor adapter 11, and the
motor shaft (not shown) of motor 10 is fastened to input gear
support member 21 by clamp 23¢, the final assembled structure

agz shown in Fig. 2 can be obtained. Here, when motoxr 10

25 rotates in forward and reverse directions, input gear support



10 with an inner surface of ring gear 40 to rotate in connection with the
rotation of input gear 20. Those threS pl anetary gears 30a have the sane
shape and sane structure. Al t ho %h t he enbodi nent of the present

i nvention enploys three planetary gears 30a arranged in a plane to 15
constitute planetary gear train 30, the nunber and arrangenent of planetary
gears 30MIen| dhetdSP geafabeai dBoCHRRNCTREgN dWELEr ete yrPEBRLORoSE
described in the enbodi nent. For exanpl e, the nunber of planetary
gears 30emnmy DLe, deberelspdronavidgr itputngeaase it hernadedt iaan tgrarerrdat i o,
and 20 the nunber of planetary gears 30a may be increased in order to
obtai n arSt{gne: Ot Bidrt .mdmpdhess . an internal -contact planetary gear
train may replace the general planetary gear train, and therefore, as the
structure of I n (o] L. ansmi.SS| st. r j.ng on
14 conditi ons%ﬁgﬁggéggpgggg \teﬁél%r g’@enq:lts ?Jr%‘\%e% I or%?ll@g%n\é%#n S@gﬁ’{]?r{]hose

sho in the draw_ngs. . Ring gear 40 is an _elenent an inner surface of
whi of | LU aBEA AeL Ol AMEET yOTREr 4] aPROSOCOHEILE | AE5T EHr 4

pl anetary gears 30a. Although, this will be explained in nore detail later,
when pl affeialrss Gearcnng ¢ B voltdt ddhshyrativd an aff dipdumutagsise®®.o0 i nput
gear 20, ring gear 40 rotates relatively to planetary gear train 30. This

i s because nom=r aftest | aghddbnénisi d€ fuhd upre8Onwhiakehs ieannagdiaac: a0

pl anetary gear train 30 is maintained at a non-rotating state, that is, at

a fixed fdAt eerain 30 L8 peseiatba AINthebal PIGnkLaRy $ede sl ipdaurmi®d
rotates when planetary gear train 30 rotates by the rotating power applied

Fing gedSoe Rt RERIEL vith OF PSR PR bRtk blea meln SRR ah  ear
train 30 rotates, as non-rotating front side fixture 80 is nmaintained at a
fixé@ sttt an inner surface of ring gear 40 to rotate in connection
with the rotation of input gear 20. Those three planetary
gears 30a have the zame shape and same structure.
Although the embodiment of the present invention
employs three planetary gears 30a arranged in a plane to
15 constitute planetary gear train 30, the number and
arrangement of planetary gears 30a of planetary gear train 30
may vary differently from those described in the embodiment.
For example, the number of planetary gears 30a may be
decreased in order to increase the reduction gear ratio, and
20  the number of planetary gears 30a may be increased in order
to obtain a strong torque ocutput. Further, an internal-
contact planetary gear train may replace the general

planetary gear train, and therefore, as the structure of the

internal power transmission system may vary depending on



Consequently, the enbodi ment of the present invention has a principle that
the rotating power applied to input ggqr 20 20 is transmtted through

pl anetary gear train 30 to the rotational notion of ring gear 40. Main
frame 50 is an elenment which is coupled to ring gear 40 at the periphery of
ring gear 40. As aforenentioned, because rotating power applied to input
gear 20 FQNILLiPRFsnTRE cFCPRF PR R RTRFRAL MFERY O 91 r 1 h e at 1R, e %mi n
15 frame 50 rotates in connection with ring gear as ring gear 40 rotates.
To such wenehos¢rahewd0iarehe odpheingzveral rollers 60 along a
circunferential direction, which rollers are rotated 5 relatively to rack

15 (refer to Rigg @eatd 40 d.s Gn elhencifarad egide0fsudtdcd Hareh baseds on

both a cycloid curve and a trochoid curve. Now, the structure of

R R e Bl

reference to 4 "and mai n frame 50
roughl y includes three P2 t;,A ggé .S, & front. frame uq#t.S%i a rear frame
Uni © 752 BIPSCRDANBEET ot (2 ESTovER b, Shtt ot 79 AP IR 68 TS 1 7 ane
unit 52 and connection unit 53 are classified
detail later, when planetary gear train 30 rotates by the
rotating power applied to input gear 20, ring gear 40 rotates
relatively to planetary gear train 30. This is because non-
rotating front side fixture 80 which 1is connec¢ted to
10 planetary gear train 30 is maintained at a non-rotating state,
that is, at a fixed state.
'in general, non-rotating front side fixture 80 rotates
when planetary gear train 30 rotates by the rotating power
applied to input gear 20. However, in the embodiment of the
15 present invention, ring gear 40 the inner surface of which is
contacted with planetary gear train 320 rotates az non-
rotating front side fixture 80 is maintained at a fixed state.
Consequently, the embodiment of the present invention
has a principle that the rotating power applied to input gear
20 20 is transmiﬁted. through planetary gear train 30 to the
rotational motion of ring gear 40.
Main frame 50 is an element which is coupled to ring
gear 40 at the periphery of ring gear 40. As aforementioned,

because rotating power applied to input gear 20 is

25 transmitted to the rotational motion of ring gear 40, main



15 according to their | ocations for conveni ence of description, it is
desirable that they are formed into a.unitary body. Front frane unit
51 has a disk configuration oriented toward planetary gear train 30. Front
frame unit 51 is provided with a plurality of first roller insertion holes
51a 20 for insertion of rollers 60. The nunber of the first roller

i nserti diFdit &0 FREAGHT edp IS ke WHliheing 95811 &1 o9 8RRt e fir st
roller insertion holes 5la are equidistantly spaced apart from each ot her
al ong t hetHEtesunf erential direction of front frane unit 51. 16 Rear
frame unit 52 has a disk configuration oriented toward notor adapter 11 and

arranged in pgbakheh &0 nfaigntffdneres aindte Sdoupean EegERalnirlbl3driss el so
provided with a plurality of second roller insertion holes 52a for

| nsertiqfy g, tor?#gmﬁf@{)ent‘_"f&i e&lﬂréSEfPfJﬂ r@hligh H:B?L%EEO'&H%O'&&&%% are

connunlcate e respective first |nsert|on ol es 5la As a
result e roI ers 60 are %ﬁed to gﬁﬁg manner that
bot hendE AR o° FRiors 60 e 16 ri'sgertsfe&‘q 3% e R SRR
roller insertion holes 5la and 52a, respectively, as shown in Fig. 2 and
Fig. 3. teeth @ngd@@H oh° upre 339-5%1 ePBomfEdt sa f CYRLORAarRINIE t aBd &nd rear
frame unit 52, and has a dianeter smaller than those of front frame unit 51
and reaftﬁwqhaidudurﬂﬁa t hereby 15 preventing interferences between
connection unit 53 and rollers 60 during rotation of rollers 60. The
interior of sueh,atcaenBeghib@lrdnbt B3 ihS fREAY 88dand rollers 60 will

be explained in more detail with reference to Fig. 4 and Fig.

10 5.

Ag shown in Fig. 4, main £frame 50 roughly includes=
three parts, that is, a fremnt frame unit S1, a rear frame
unit 52 and a connection unit 53. Here, although front frame
51, rear frame unit 52 and connection unit 53 are classified

15 according to their leocations for convenience of description,
it is desirable that they are formed intoc a unitary body.

Front frame unit 51 has a disk configuration oriented
toward planetary g¢gear train 30, Front frame unit 51 is
provided with a plurality of first roller insertion holes 5la

20 for insertion of rollers 60. The number of the first roller
ingertion holes 5la corregponds to the number of rollers 60,
and the first roller insertion holes 5la are equidistantly

spaced apart from each other along the c¢ircumferential

direction of front frame unit 51.



with a ring gear connection rib 54 for connection of ring gear 40. Ring
gear connection rib 54 has a structure 20 protruded radially inwardly from
the interior of connection unit 53. Ring gear 40 surface-contacts the ring
gear connection rib 54 having thus-formed protrusion, and is fastened

t hrough a bolt or a_pin, whereby being connected to main frame 50 and
formed i nt egr A9RF V\f-:t'%m?ra“ﬁlftra%% Bosi it odask1 FARfitarp ey ortenked

possi ble to produce ring gear 40 and main frame 50 into a unitary body in
t he enbotibwand. motor Adagescrilledambowsrabgedusiar rpagageéal 4@ i Sxdéot ned
integrally with main frame 50 into a unitary body, and 5 rollers 60 are

coupl ed team@i mrfitan®1 SOreRl-aretaniey @eBf tbaiin 391 £6t presibrdt Reigotating
power applied to input gear 20, and ring gear 40 in turn rotates relatively

to pl a”%i’ﬁi‘aﬂﬁ@?l E"fa's'%c%ﬁd 324 16QNSGULENY dL T A 50 %é&?tiénf or med

integral y mnt ear into a unltary o] y rotates 10 Powe

tran V|ce f the enbo nt, of the present on_further
conpr seSt nAPHIBER: Fhgs PRy SEAPIEL SAARF 1OTe B (i t"%%to% *$f i n
frame 50. That |is, rear mai n bearing 57a i s interposed betmeen non-rotating
rear sideomnypirated &Rd the nresRpRtSoe ﬁhaﬁFréﬁﬂlﬁi ARG Ry shrples

5la.

Az a result, the rollers 60 are connected to main frame

50 in guch a manner that both ends of each of rollers 60 are
10  inserted into first and second roller insertion holes 5la and
52a, respectively, as shown in Fig. 2 and Fig. 3.

Connection unit 53 interconnects front £frame unit 51
and rear frame unit 52, and has a diameter smaller than those
of front £frame unit 51 and rear frame unit 52, thereby

15 preventing interferences between connection unit 53 and
rollers 60 during rotation of rollers &0,

The interior of such a connection unit 53 is provided
with a ring gear connection rib 54 for connection of ring
gear 40. Ring gear connection rik 54 has a structufe

20 protruded radially inwardly from the interior of connection
unit 53. Ring gear 40 surface-contacts the ring gear
connection rib 54 having thus-formed protrusion, and is
fastened through a beolt or a pin, whereby being connected to

main frame 50 and formed inteqgrally with main frame 50 into a



15 is interposed between main frane 50 and non-rotating front side fixture
80, thereby pronoting rotation of main,frame 50. Main bearings 57a and 57b
may be ball bearings, and any ot her bearing can be applied. Meanwhile, if
rollers 60 are coupled to main frame 50 20 through a press-fitting method
or the like, rollers 60 nerely revolves along with main frame 50 during

rot at i on'Bit&HY PPdEnel 5ols POSSilbiRet@PreHIERHer BrHFiFFemM 0 ARY HERHR esent

i nvention, rollers 60 are coupled to main frame 50 such that rollers 60 18
are rot afebhe DO imedrarrespesty vieodx esn righatémizbginentai n franme 50.

Thus, rollers 60 revolve along with main frame 50 and al so rotate on their
respective axes dgesogibefatdmivedf mRicausel r 2iRgbQyeder u@i nhiy, fofmédon of
rollers 60 on their respective axes is inplenented only when rollers 60 are
br ought 1} ct,, i h d Lpt it h L 15 shgwp in
Fig. 6 a%ﬁﬁg?ggf%? f%mg%ugﬁgggo%?gﬁg 6%@t§ﬂ%§%n rg#é%%%yinbgﬁih a nmanner
10 that rollers can revol ve and al so_r ot at it.1s desirable to apply a
stru tur’é"H)‘?r? o‘?gt%% ?%H‘Pje‘?‘g 6D Tt et FAFT andr SO TRYRt R 9T ht%a”?

| ubrication structure for maintaining rotation of rollers 60 snooth. The

| ubri cat3®nTrOEAGEEURY WG Betakpndi POWSTARRNoW 18°) ANPLE. I8aXeath: of
rollers 60 has a lubricant flow hole 61 fornmed in a |l engthwi se direction

t her eof &hdoniphg agpeant£0iin themenbtates relatively to planetary gear

train 30, and consequently, main frame 50 which i1z formed
integrally with ring gear 40 int¢ a unitary body rotates.

10 Power transmigsion device 100 of the embodiment of the
present invention further comprises main bearings 57a and 57b
as means for promoting rotation of main frame 50. That is,
rear maln bearing 57a iz interposed between non-rotating rear
gide fixture 70 and main frame 50, and front main bearing 57b

15 is interposed between main frame 50 and non-rotating front
gide fixture 80, thereby promoting rotation of main frame 50.
Main bearings 572 and 57b may be ball bearings, and any other
bearing can be applied.

Meanwhile, if rollers 60 are coupled to main frame 50

20 through a press-fitting method or the like, rollers 60 merely
revolves along with main frame 50 during rotation of main
frame 50.

However, in the embodiment of the presgent invention,

rollers 60 are coupled to main frame 50 such that rollers &0



In addition, each of rollers 60 has a side wall on which a |ubricant outlet
62 and a lubricant inlet 63 are 20 forl d and conmuni cated to | ubricant

fl ow hole 61. Al t hough not necessarily, lubricant outlet 62 and

| ubricant inlet 63 can be forned in a nutually opposite direction along the
radial direction of _roller 60 .in both end areas of lubricant flow hole 61,
as showfi$h EP§atsbles|on a8Briror PIHe YbRKES! iTh &IV RN r ECof% i} | er s
60, 19 a lubricant flow channel 51b is forned to interconnect first roller
i nserti ofrdng &0 51a such that a lubricant flows through first roller
insertion holes 51a, as shown in Fig. 5. Lubricant flow channel 51b can be
provi ded in behh=or ranyeanre &0 ofetcDné hnanmg wiidh Sdabmdframe Boanmdinit
52, and the enbodi nent of the present i nvention has a configuration in

whi ch 'Lﬁ)i aﬁstétlh aﬂegk 51-9 er ge'a“ ﬁﬁ fxfoac%% W oD hhad,

| ubri cant ovvs t rough ri can UbPi cant 1 ow hol' & 61 and
Iubrlcanﬁ outI % g nwsthr gh rol | er ﬁgrtlon oles 5 al ong the
| ubr Peant*Fow %anng?r 3h" YherJeB haBii A raff:’ FE960 %% HbotHiS % ot at e

on their axes on main frame 50. Referring to Fig. 2 to Fig. 4, oil seals
55a and BEPAG-Efe fXSSedifo iBRpeBERVRAbAH ENH#EeakCblers| | &7 G5 and
centrifugal bearings 56a and 56b are coupled to respective both ends of
rol |l er Gfraught cihtseabtstadsSa wnth5bhckhabe abdt Veerrast adtho yaaknitte
rotation, that is, rotation on its axis, of roller 60. 20As descri bed

above, qié Saahs ﬁ{SaFﬁg\d é&i{m@rpl§oupl ed to both end areas of rollers 60,
and a rear side sealing

To couple rollers 60 to main frame 50 in such a manner

10 that reollerz 60 can revolve and also rotate, it is desgirable
to apply a structure for rotating rollers 60 on main frame 50
together with a lubrication structure for maintaining
rotation of rollersz 60 smooth.

The lubrication structure will be explained. As shown

15 in Fig. 5, each of rollers 60 has a lubricant flow hole 61
formed in a lengthwise direction thereof through an interior
thereof.

In addition, each of rollers 60 has a side wall on
which a lubricant outlet 62 and a lubricant inlet 63 are

20 formed and communicated to lubricant flow hole 61.

Although not necessarily, lubricant outlet &2 and
lubricant inlet 63 can be formed in a mutually opposite
direction along the radial direction of roller 60 in both end
areas of lubricant flow hole 6l, as shown in Fig. 5.

25 In addition to the lubrication structure of rollers 60,



cover 96a and

a front side sealing cover 96b are finally fastened to both

ends of the power transm ssion device @f the present invention, which wll

be descri bed
cont am nati on
conventi onal

non-r ot ati
ring gear 40,

| ater, thus 25 preventing problens of |eakage of |ubricant and
20 of environnment, which otherwi se m ght occur in
devi ces. Non- rotatlng rear side fixture 70 and

H@bﬁ%’t’tsfa‘éwf FREGPE186 1Rr dsc dapmed iR HTHRHF RSt skt hat 5

main frame 50 and mai n bearings 57a and 57b i nterposed

bet ween rdklemo Frisertriem 70cdes 86 lar e stehnetihant oaa Syl eaas s efdws

As aforementi

si de fixﬁhw@u§@

differently f
enbodi

which is a so
plan%tar

oned, non-rotating rear side fixture 70 and non-rotating front
£i0r MOt ré DIt o1 gl Nibis HOL o es Tl iR freshndtimg Figeds state
rommain frame 50 which rotates. Specifically, in the
P ES M - 4 e nd | Nahs T ' fy0 f 80
r#tfeer r%’g {%a argwar%akgp?a B (JIS]]'L@J'i roJIf atr};@ec’t:tf;l g‘%&}; Aﬁg{ hglgeS
|nt |ned at .a_fixed stat and.t herefore,

t 30 d.
ri ng“ged f4§ﬁr ral‘fgﬁ'ﬂgng‘ﬁ?lqo gﬂaﬁ’é areal TEPEi 3" r Grat e@0 el S vel y

to planetary gear train 30 when planetary gear train 30 rotates by the

rot at i ngepeR@FTeppl PEd Whe | PPeteRBalnYeNtiRe: dRF | ﬁdG@Fﬁ@gﬂﬂé"ﬁ&tlF’@-na‘in mot i on

of main
which

lubricant flow channel 51b is formed 4in front Fframe

unit 51.

Thus, lubricant £lowz through lubricant inlet 63,

10 lubricant flow hole 61 and lubricant outlet 62, and flows

through roller ingsertion holes 5la along the lubricant flow

channel 51b, thereby enabling rollers &0 to smoothly rotate

on their axes on main frame 50.

15 are £

Referring to Fig. 2 to Fig. 4, oil seals 55a and 55b

itted to respective both end areas of roller 60, and

centrifugal bearings 56éa and 56b are coupled to respective

both

ends of roller 60 with oil szeals 55a and 55b there

between, so as to promote rotation, that is, rotation on its

axis,

20

of roller &0.

Ag described above, ©il sgeals 55a and 55b are coupled

to both end areas of rollers 60, and a rear side sealing

25

cover 96a and a front side sealing cover 96b are finally
fastened to both ends of the power transmission device of the
present invention, which will be described later, thus

preventing problems of leakage of lubricant and contamination



20 frame 50 to which rollers 60 are coupled. Non-rotating front side
fixture 80 is provided with a pIuraIi5 of protrusions 81 extending toward
non-rotating rear side fixture 70. Neédl e bearings 82 are coupled to the
respective protrusions 81, and protrusions 81 are connected 25 to pl anetary
gear train 30. By this configuration, non- 21 rotating front side fixture
80 does ®bt SPYLEPBIGNEAg WHICHR RHEHSIEISE JBRINE r FFUB0 1Ta PR RRE1IRA L

| ocation thereof is fixed. Rear side sealing cover 96a and front side
seal i ng decbxez. 96b are coupled to outer surfaces of non-rotating rear side
fixture 70 and non-rotating front side fixture 80, respectively. Rear

side sealing gowerofaaiagd eapt 5ide seaktifeCOover 26D pPisyydEscHeand ng at
the respective location thereof. 10 G| seals 98a and 98b are coupl ed

e e R Al R R T
fixt %re PPﬁgrS%B?:CtJo",e'R(ain frame 50 and main bearings 57a and 57b
interposed between the two fixtures 70 and 80 are formed into
a single assembly.

As aforementioned, non-rotating rear side fixture 70

and non-rotating front side fixture 80 do not rotate and thus
10 are maintained at a fixed state differently from main frame
50 which rotates.

Specifically, in the embodiment of the present
invention, non-rotating front side fixture 80 which iz also
referred to as a carrier, does not rotate along with

15 planetary gear train 30 and is maintaiﬁed at a fixed state,
and therefore, ring gear 40 as an opponent to planetary gear
train 30 rotates relatively to planetary gear train 30 when
planetary gear train 30 rotates by the rotating power applied
toe input gear 20, thereby inducing rotational motion of main

20 frame 50 to which rollers 60 are coupled.

Non-rotating front side fixture 80 is provided with a
plurality of protrusions 81 extending toward non-rotating
rear side fixture 70. Needle bearings 82 are coupled to the
respective protrusions 81, and protrusions 81 are connected

25 to planetary gear train 30. By this configuration, non-



Thus-configured power transm ssion device 100 operates 15 as fol |l ows.

When notor 10 starts operation, input ,gear support menber 21 connected to
notor 10 rotates, and thereby input gear 20 rotates in one direction.

When i nput gear 20 rotates in one direction, planetary 20 gear train 30
whi ch consists of three planetary gears 30a gear-teeth engaged with input
gear 20 ¥otaktRy Herat asidepbarbury Ffscpped fovectabadRrd oBearyHegs 82
are coupled to protrusions 81 of non-rotating front side fixture 80 and
connect eglameiphaneyaay geeginr aon 30d ahtulb tHeer Bboaejiomomhestaifi nOs f r ont
side fixture 80 does not rotate 22 along with planetary gear train 30 and
the |l ocagigeathereof is thus fixed. For this reason, planetary gear train
30 rotates at the same place when planetary gear train 20 rotates, and thus

the opposed iad,deaad0 SOLALES RBNIoREATa A0 et orhl ogiak! Y é&tﬂtg wi th

main frame 50 1nto a unitar g gear connection r|b

t herefore frame 50 a rotates mhen r 40 rot es the
ot o OuforrE, dehy STE 2PuBiad Lo Buipan Mk oo ik, BE e alian
bearings 57a and 57b may pronote 10 rotation of main frame 50 When

mai n fr a®EdS0 fiEret Jlesandol LeR sr@orebup| derand- mgildef r fhstsoer Al ve
along with main frame 50.
respectively.

Rear =side sealing cover 96a and front side sealing

cover 96b provide sealing at the respective location thereof.

10 0il seals 98a and 98b are coupled between rear side
gealing cover 96a and non-rotating rear side fixture 70 and
between front side sealing cover %6b and non-rotating front
side fixture 80, réspectively.

Thus-configured power transmission device 100 operates

15 as follows.

When motor 10 starts operation, input gear support
member 21 connected to motor 10 rotates, and thereby input
gear 20 rotates in one direction.

When input gear 20 rotates in one direction, planetary

20 gear train 30 which congists of three planetary gears 30a
gear-teeth engaged with input gear 20 rotates,

Here, as repeatedly describked above, needle bearings 82
are coupled to protrusions 81 of non-rotating front side
fixture 80, and connected to planetary gear train 30, and

25 therefore, non-rotating front side fixture 80 does not rotate



Meanwhi | e, power transm ssion device 100 of the enbodi nent of the present

i nvention shown in Fig. 2 may not 15 £ used al one, and generally is
attached to the device shown in Fig. and Fig. 7 and used together with
rack 15. In this case, rollers 60 are engaged with rack 15 to linearly nove
with respect to rack 15 or to allow linear or curved notion of rack 15.

when rol3 &g o0 Flpt BlaNehgtgedeRFt Fifadk 15, 239 EBP| dPsasaorn fa9tsd e on
their respective axes. Now, use of power transm ssion device 100 of

t he enbadi mebusof £iked pr esent thaventéavomhepliandtsimpppead ttorasm Génduct or
equi pnment, systemor the like, will be explained in detail with reference
to Fig. ftatksi gt 7the23same plEdde &GHen aphanspaeli vgeyiewrdimstioati ng

t he use of the power transn155|on devi ce according to one enbodi ment of the

present Jjnvantd onu, Fidh,d dr %p}!c%%d“ﬁ‘ﬁ ' LSt TR 114G i power

transm ssi on devi ce shown 1 n Pi 5Fo st ance, pomer ‘transm ssion
devi ge 100 of _thi s enbodj nt ca en it i ire
SIidar 13 couBtBd SR raf | 124 HbeaRatit Kp ﬁh ETsq i ragel i ch

rack 15 is fixed, |inearly in the direction of arrom1represented in Fig. 6.
10Her ei N4 RerdBEALY HORET PY arfsifis sEEATYdRPRREADP I &18r r 2thged be
engaged with rack 15, and power transm ssion device 100 is fastened onto
slider Tthdnefrraans ohibol fréine S0 alAsodesctates abhere, rihgn gedor 400
operates, and planetary gear train 30 by input gear 20, and resultantly,
rotates by the action of planetary gear train 30. When main
frame 50 rotates, main bearings 57a and 57b may promote
10  rotation of main frame 50.
When main frame 50 thus-rotates, rollerzs 60 coupled to
main frame 50 revolve along with main frame 50.
Meanwhile, power transmission device 100 of the
embodiment of the present invention shown in Fig. 2 may not
15 be used alone, and generally is attached to the device shown
in Fig. 6 and Fig. 7 and used together with rack 15. In this
case, rollers 60 are engaged with rack 15 to linearly move
with respect to rack 15 or to allow linear or curved motion
of rack 15. When rollers 60 rotate engaged with rack 15,
20 rollers 60 also rotate on their respective axes.
Now, use of power transmisgion device 100 of the
embodiment of the present invention when it is applied to

gemiconductor equipment, gystem or the like, will bhe

explained in detail with reference to Fig. 6 and Fig. 7.



15 main frane 50 rotates by ring gear 40, thus enabling rollers 60 coupled
to main frame 50 to rotate along with,gain frame SO and to linearly nove in
the |l engthwi se direction of rack 15. ,&s power transm ssion device 100 of

the enbodinent is 20 fixed at slider 13, rollers 60 rotate along with main

frame 50 and linearly nove in the | engthw se direction of rack 15, thus
enabl i ng sl i d8t913 & 01fi ReRFYERRNELTH VhEVdilldarstaintdndar ity Mefr xfent ed
in Fig. 6. ' Power transm ssion device 100 of this enbodinent is
25 sim |Ere tpovee tovapsnigshah gewércet pransmildvgonodeviec emt@fiieepitaigred with
reference to Fig. 1 in viewof the fact the linear notion of slider 13 is

i nduced. tHdoViev@sentp OMRF et BHIS /M BEY 0N diay | £ 63 ik wifew hi B @t IR ttHe
configured differently fromthe configuration of the conventional power 5

transm Zﬁcﬁv@é&*@.&’&ﬁﬁn@ésf&ﬂ-dé«ri&té}?éwr‘ﬁ@{thg.i $ outwardly projected, and
pi ni on is coupled to the end of shaft 7. That is to say, power

615 coup ¢ end of Shaft 7. "' 'That is to say, pow
i R Subst ant OHl | 574 FEAT 0t RAHTT r SERPEBLGPEOR| (A1 Hibn PFarifo 50,

and main frame 50 with rollers 60 is assenbled in a conpact manner between
non- r ot RTPRAIRESRE sF3R Pexuapd vberndtnéd- FEEMEEE ftomovs ddidsdt Uk 80,
t hereby reducing the size of the device, specifically the overall height of
t he deviammiplvkr efoae ratile Ueyi te dfagehephaesenl ilranentg oonmeasilde appl i ed
15 to compact equi pnent. Furt hernore, power transm ssion device 100

of this wedi pRAE has i Skipke, StAHehWI ¢ iih thad gotatbt 08a! oFOtd !
rollers 60 is induced by the mutual relative rotation of input gear 20,

pl anet ar]_;/qgle@geﬁg@& rh.xi;OFfﬁ'd ging gear 40
10 Herein, rollers 60 of power transmission device 100 are
arranged to be engaged with rack 15, and power transmission
device 100 is fastened onte slider 13 by means of bolt B,
Ag  described above, when motor 10 operates, and
planetary gear train 30 by input gear 20, and resultantly,
15 main frame 50 rotates by ring gear 40, thus enabling rollers
60 coupled to main frame 50 to rotate aleong with main frame
50 and to linearly move in the lengthwise direction of rack
15.
Az power transmission device 100 of the embodiment is
20 fixed at slider 13, rollers 60 rotate along with main frame
50 and linearly move in the lengthwise direction of rack 15,
thus enabling slider 13 to linearly move in the direction of
arrow represented in Fig. 6.
Power transmission device 100 of this embodiment is

25 similar to the conventional power transmission device



20 arranged within power transm ssion device 100. Therefore, power

transm ssion device 100 of this enmbodijyent elimnates the necessity of
usi ng conplicated peripheral conponents such as a gear box, shrink fitting
coupling and the like, differently fromthe conventional power transm ssion

device 1 25_shown in Fig. 1. 25 .As descri bed abgve, power

transmi sS¥BRA4BST c¥ 10 THL AU et dF #8nt thad av & §¥pPe Wucﬁetﬁté, tH&i ch
significantly reduces the frequency of maintenance and cl eaning work as
conpar edlwiehr congehtitonaf devidex, 1heréby pnévesdi ngHowsver ocepeweiel ay.
According to the enbodi nent, power transm ssion device 100 has a sinple

struct ur erangmaskdpnheighicavhano netal tiets antbddiwmrtanibe esstiyudppl ied
to conpact equi pment, and reduces use of conplicated peripheral conponents

differ e”&kffé@e{;ﬁﬁg‘_ %98Me%hho%®élf‘1%‘dr%}%§nna fygd %nﬁ%%ﬁ%ﬁ%&%feduces

the frequency o i nt enance and cl"eani ng work as conpar

conventiponal devices, .to.thereby_prevent, a proces el ay., Fi 8is a
or spact PRRNGRERF FrRuSETAF G TarBier Tudd ot oS aber Tt rihs R EeFbi tovi ce
according to one_enbodi nent 15 of the present invention. Fig. 9 is a side
view i | | BEPIAFFAY. t AR pBWEEORr AndFi SRVBHedeP cRNR e ¢h Fhrattgl. Fi g.
6 and Fig. 7 illustrate power transm ssion device 100 coupl ed onto slider
13. However, &%iaghown Lo Bayg. Scwwd Fixpndnimsportdenmiocé 200pawerthis
transm ssion device 100 of this enbodinment, that is, an area of main frane
50 is intRREAsSREnBet Waen adaseued e 13a afwh@ Slhdlakerk3a, ssuchyihhak

rollers 60 interact with a rack 15a.
substantially interact with rack 15 are fitted to main frame
10 50, and main frame 50 with rollers 60 is assembled in a
compact manner between non-rotating rear side fixture 70 and
non-rotating front side fixture 80, thereby reducing the size
of the device, specifically the overall height of the device.
Therefore, the device of the present invention can be applied
15 to compact eguipment.

Furthermore, power transmission device 100 of this
embodiment hasz a simple structure in that rotational motion
of rollers 60 is induced by the mutual relative rotation of
input gear 20, planetary gear train 30 and ring gear 40

20 arranged within power transmission device 100. Therefore,
power transmission device 100 of this embodiment eliminates
the necessity of using complicated peripheral components such
as a gear box, shrink fitting c¢oupling and the like,
differently from the conventional power transmission device 1

25 shown in Fig. 1.



26 It is also natural to use power transm ssion device 100 in the
formshown in Fig. 8 to linearly nove §Iider 13a in the direction of arrow
represented in Fig. 8. Fig. 1& to Fig. 12 is perspective views
illustrating 5 various uses of the power transm ssion device according to

one enbodi nent of the present invention. I n the above-descri bed
enbodi nents, A8scASHET IR 0ALORE  pBRYCE r AESRFEIPEACHe HEE DO LRAI @f
linearly noves sliders 13, 13a (refer to Fig. 6 and Fig. 8), are provided.
However ,thie éfbogdpusntehasser cabmpee i pprerbnred adiiwd |significdorly
exanple, as shown in Fig. 10, power transm ssion device 100 of this

enbodi merkduSed | x@@, BRSpiOhder SEOhadydmimie hadendidhihd agbrkSad o
linearly nove. Simlarly, as showmn in Fig. 11 and Fig. 12, power 15

(ransm Ssip gy GR k00 fnydiis 0 dutelkels PERGULy! MbferoniAEs Wi th an
internal s ace or an external surface of racks 15c and 15d, and fixed,
and %hen rollgrs Qg rotate to enable racks 15¢c and 15d to rotate. As a
resuPt, POWET T r&REH ssion device 100 of this 20 embodiment itself noves
linearly or can be enployed to linearly nove sliders 13, 13a (refer to Fig.
6 and Fig. 8)ﬁC§Pré&ﬁgbéQﬁﬁﬂ%yéﬂnglﬁﬁvﬁrIPﬁ@&?lfﬂﬁnﬂm}ﬁﬁﬂﬁﬂeﬂ%kmﬁﬁent
racks 15b to 15d. These uses of power transm ssion device 100 can be
sui t abl y1s@| kated isimadeorstanceurd hadhea ehwiwr reiehit 2heof FEortginesd, or
systemto use.
and thuz can be easily applied to compact equipment, and
reduces use of complicated peripheral components differently
10 from conventional devices, and further significantly reduces
the Efrequency of maintenance and cleaning work as compared
with conventional devices, to thereby prevent a process delay.
Fig. 8 is a perspective view illustrating another use
of the power transmission device according to one embodiment
15 of the present invention. Fig. 2 is a side view illustrating
the power transmission device shown in Fig. 8.
Fig. 6 and Fig. 7 illustrate power transmission device
100 coupled onto slider 13.
However, as shown in Fig. 8 and Fig. 9, a portion of
20 power transmission device 100 of this embodiment, that is, an
area of main frame 50 iz interposed between a base plate 1l2a

and a glider 13a, such that rollers 60 interact with a rack

15a.



27 The various enbodi nents descri bed above are nerely exenplary and
are not neant to limt the idea and sg&pe of the invention. It is to be
appreci ated that nunerous nodificatio and variations of the invention
have been 5 contenpl ated as woul d be obvious to one of ordinary skill in
the art. Accordingly, it is intended to enbrace all such nodifications and
vari ations as Ttalls @ksq matigadpdendite Pees Bransiissenidenice 100

10Expl anati on of Reference nunerals 10 Motor 11 Motor adapter 15 Rack 20
| nput gean 580 fRlranetlarwn gear Fiigai 8 400 Rlogegely 6O0vihislideandl B Fmont
frame unit 52 Rear franme unit :
the direction of arrow represented in Fig. 8.
Fig. 10 to Fig. 12 is perspective views illustrating
5 wvarious uses of the power transmission device according to
cne embodiment of the present invention.

In the above-described embodiments, descriptions on the
power transmission device 100 which linearly moves sliders 13,
13a (refer to Fig. 6 and Fig. 8), are provided. However, the

10 opposite caze can be implemented as well.

For example, as shown in Fig. 10, power transmission
device 100 of this embodiment is fixed, and rollers 60 may
rotate to enable a rack 16b to linearly move.

Similarly, as shown in Fig. 11 and Fig. 12, power

15 transmission device 100 of this embodiment is brought into
contact with an internal surface or an external surface of
racks 15¢ and 154, and fixed, and then rollers 60 rotate to
enable racks 15¢ and 15d to rotate.

As a result, power transmission device 100 of this

2) embodiment itself moves linearly or can be employed to
linearly move z2liders 12, 1l3a (refer to Fig. 6 and Fig. 8),
or can ke employed to move linearly or to rotate opponent
racks 15b to 15d. These uses of power transmigsion device 100

can be suitably selected in accordance with the environment

25 of equipment or system to use.



2053 Connection unit 54 Ring gear connection rib 57a Rear main bearing 57b
Front nmain bearing 60 Roller 2561 Lubricant flow hole 28 62 Lubricant
outlet 63 Lubricant inlet 70 Non-rotating rear side fixture 80 Non-rotating
front side fixture 596a Rear side sealing cover 96b Front side sealing

cover 10 ) , ,
The wvarious embodiments described above are merely

exemplary and are not meant to limit the idea and scope of
the invention. Tt is to be appreciated that numerous
mndifications and wvariations of the invention have been
5 contemplated as would be cbvious to one of ordinary skill in
the art. Accordingly, it is intended to embrace all such
modifications and variations as fall within the appended

claims of the invention.

10 Explanation of Reference numerals
10 Motor
1l Motor adapter
15 Rack
20 Input gear
15 30 Planetary gear train
40 Ring gear
50 Main frame
51 Front frame unit
52 Rear frame unit
20 53 Connection unit
54 Ring gear connec¢tion rib
£7a Rear main bearing
57b Front main bearing
60 Roller

25 61 Lubricant flow hole



15 20 29 [CLAIMS] [Caim1l] A power transm ssion device conpri sing:

an i nput gear which is connected to a tor in such a 5 manner as to be
rotatable in forward and reverse direcCtions by the notor; a

pl anetary gear train or an internal contact planetary gear train, which is
brought into contact with an oguter surface of the input gear around the

i nput gear sofdsLbBrpeany PYEAEEd in connection with the rotation of the

i nput gear; a ring gear an inner surface of which is contacted with
t he pl anet ary&6getmbtiaant andewhi ch rotates by the planetary gear train
relatively to the planetary gear; a main frame which has a plurality of

rollers coupl ed #onthecatenynraael sedaf eigntiral direction such that the
rollers are rotated relatively to a rack, and which is coupled to the ring

gear at the pghi RBALYoLLeERG ErBAcIEREe fixture

5 96a Rear side sealing cover

96b Front side sealing cover

10

15

20

25



a non-rotatable rear side fixture which is arranged in the area where the
I nput gear is |located; and 20a non-rotatable front side fixture which is
arranged oppositely fromthe non-rotatable rear side fixture with the ring
gear and the main frane interposed there between, and which is coupled to
t he non-rotatable rear side fixtur .PQCIa'n12] 25The power transm ssion
devi ce according to claim1, 30 mﬁ@ tMSdhe main frame conprises:

front frame unit having a plurality of first roller insertion holes for

i nsertiodddfaimhelplurality of rollers; a rear frame unit which has a
plurality of second 5 roller insertion holes comunicated with the first

rol I er insertimpipdydessraidhidyicdh idevidangethiisiparal lel with the front
frame unit; and a connection unit for interconnecting the front

frame unit andjhg rear (Lo amenydBht L UM RAIP to a motor in such a

5 manner as to be rotatable in forward and reverse directiocns
by the motor;

a planetary gear train or an internal contact planetary
gear train, which is brought into contact with an outer
gsurface of the input gear around the input gear so as to be

10 rotated in connection with the rotation of the input gear;

a ring gear an inner surface of which is contacted with
the planetary gear train, and which rotates by the planetary
gear train relatively to the planetary gear;

a main frame whic¢h has a plurality of rollers coupled

15 thereto in a circumferential direction such that the rollers
are rotated relatively to a rack, and which is coupled to the
ring gear at the periphery of the ring gear;

a non-rotatable rear side fixture which is arranged in
the area where the input gear is located; and

20 a non-rotatable front side fixture which is arranged
oppositely from the non-rotatable rear side fixture with the
ring gear and the main frame interposed there between, and
which is coupled to the non-rotatable rear side fixture.

[claim 2]

25 The power transmissgion device according to claim 1,



The power transm ssion device according to claim2, wherein the interior of
the connection unit is further provid with a ring gear connection rib to
which the ring gear is connected. 15[ ai m 4] The power transm ssion
device according to claim?2, wherein the interior of each of the rollers is
provided with a | ubricant f1 ow hol e through which a lubricant flows in the
| engt hwi e ¥ dilio Mk + Heahie | FERELS/T O ai m 5] The power

transm ssi on device according to claim4, wherein a side wall of each of
the rollers i s pfoymgefiramehuaitutirdvwiarg dupleradihty acfulfiiredntrdliest whi ch
is communicated with the lubricant flow hole, and through which the

| ubri caningérfi@wshdTeaintb®uinseddi drllei N pluralithhesDawErldFansnm ssion
device according to claimb5, wherein the lubricant outlet and the |ubricant

inlet are arrangeda PPRRSH L d%ﬁhaonﬂaghearg%%bl%ge%forbé&ﬂdw S
roller in both end areas of the lubricant flow h

pover tra ssi.gn _devi ce ac ording to.cl er i's

bt Pcarto T o CRARAGH oFor ML BeC REN e T ot 41 FQ} REBPEI diF Hdtes or

bet ween the second roller 10 insertion holes to aIIom1rom1of t he

| ubri cantnsertion holes, and whic¢h is arranged in parallel with the
front frame unit; and

a connection unit for interconnecting the front frame
unit and the rear frame unit.

10 [¢laim 3]

The power transmission device according to claim 2,
wherein the interior of the c¢onnection wunit is further
provided with a ring gear connection rib to which the ring
gear is conhected.

15 [Claim 4]

The power transmission device ac¢ording to claim 2,
wherein the interior of each of the rollers is provided with
a lubricant flow hole through which a lubricant flows in the
lengthwise direction of the rollers,

20 [claim 5]

The power transmission device according to c¢laim 4,
wherein a side wall of each of the rollers iz provided with a
lubricant outlet and a lubricant inlet which is communicated
with the lubricant flow hole, and through which the lubricant

25 flows in and out.



[ Cl ai m 8] The power transm ssion device according to claim?7, wherein
the lubricant flow channel is provided,in the front frame unit and
connected to the first roller insertion holes. 15[ C aim 9] The power
transm ssi on device according to claim1, further conprising oil seals
fitted r ectively to the both end areas of the roller to maintain air
tight at Yesecti ve rel evant sites; and centrifugal bearings coupled 20
respectively to the both ends of the roller with the oil seals there

bet ween to pr diing e powerr ot Bansniséiche Geotilcsr sacfGrdingl0jo Théapowes,
transm ssi on device according to claim1, further conprising at |east one
mai n beaghégeint aROsedb2bchatWase 1de B0E- r ghat it rieamtSi da1kkxtare and

the main franme 32 or between the nain frame and the non-rotating front
si de fixgpre,d0s PEAMBEBoL Eer 8 AkECR 18kt R e MBid fhaME rd it @M dd ]t ne
5 roller in both end areas of the lubricant flow hole,
[Claim 7]

The power transmission device according to c¢laim 4,
further comprising a lubricant flow channel formed between
the first roller insertion holes or between the second roller

10 insertion holes to allow flow of the lubricant.
[claim 8]

The power transmission device acceording to claim 7,
wherein the lubricant flow channel is provided in the front
frame unit and comnected to the first roller insertion holes.

15 [Claim 9]

The power transmission device according to c¢laim 1,
further comprising oil seals fitted respectively to the both
end areas of the roller to maintain air tight at the
respective relevant sites; and centrifugal bearings coupled

20 respectively to the both ends of the roller with the oil
seals there bhetween to promote the rotation of the rollers.
[claim 10]

The power transmission device according to c¢laim 1,

further comprising at least one main bearing interposed

25 Dbetween the non-rotating rear gide fixture and the main frame



The power transm ssion device according to claim 10, 5 wherein the main

bearing conprises a rear nmain bearing:bnterposed bet ween the non-rotating
rear side fixture and the main frame; 'and a front mai n bearing interposed
between the main frame and the non-rotating front side fixture. [claim12]

10The power transm ssion device according to claiml, wherein the

non- r ot aPF nPEMERR st MRityrierane pABd; WRPR-BOBREIBY thyr st pF e usi ons
extending toward the non-rotating rear side fixture, and each of the

pr ot r usi bistuze coupprdnobe atheetbeabrani af tinel waihmeframeto the planetary
gear train. 15[ C aim13] The power transm ssion device according to
claim1l, Fawdiwericonprising a rear side sealing cover arranged outside the
non-rotating rear side fixture to support the non-rotating rear side

fixture; and aufs optySl 48 »SQARG 162V Che?Pcar &%%%mpfaswecp@ﬁm 10,

non-rotating front” side fixture to support the non-rofating front side
fixtue. %Clain1%él The:?o r transmssion device accordiag to clajm 13,
furtier EOHPFTEi ny auxid %\rl\%eral?d]sg WTCER *dPE ar Fanbed* beliERn i?%‘E”f:}‘f%-qrear
side sealing cover and the non-rotating rear side 33 fixture and between
t he frontnEFHRCSRA| PAEWESN FNaNCR HECHRRI Gt BE2 RS o nt 1t wee 35d Urke

respectively.
main frame; and a front main bearing interposed between the

main frame and the non-rotating front side fixture.
[claim 12]
10 The power transmission device according to claim 1,
wherein the non-rotating front side fixture is provided with
a plurality of protrusions extending toward the non-rotating
rear side fixture, and each of the protrusions is coupled to
a needle bearing and connected to the planetary gear train.
15 [claim 13]

The power transmission device according to ¢laim 1,
further comprising a rear side sealing cover arranged ocutside
the non-rotating rear side fixture to support the non-
rotating rear side fixture; and a front side sealing cover

20 arranged outgside the non-rotating front side fixture to
support the non-rotating front side fixture.
[Cclaim 14]

The power transmission device according to claim 13,

further comprising auxiliary rings which are arranged hetween

25 the rear side sealing cover and the non-rotating rear side



[Cl ai m15] The power transm ssion device according to claim1, 5 further
conprising an input gear support nembgr for supporting the input gear; a
not or adapter for acconmpdating the mdtor; and at | east one connector for
connecting the input gear support nenber to the notor adapter such that the
| nput gear support_mnenber is rotatable. 10[Cd ai m 16] The power
transm sisbEiideAned betowen ddie £l ifide sffkridih IReT Kbt hpri ses
a connection ring fitted to the input gear support nenber and connected to
a fl angerataainnf fhent npide geistwipporaspraTibierslys clanp fitted to the input
15 gear support nenber together with the connection ring; and a hol der
fixed at [anagmdi1af] t he i nput gear support nenber to fix a notor shaft of
the notor to the input gear support nmenmber. [Claim 17] 20The power

transm ssion dgyi ‘ﬁo@&fortq:ia%nﬁ%ﬁldﬂ Mydv s BRCTEL L LE P 2RET 2 Y gear train
I ncludes three planetary gears which are teeth-engaged with an outer

surface of the input gear _and with,an jnner surface of the ring gear to
ot ate ITEGHTct FERPARER Ehe Fbt atBHE of FRE | KPRy . menoed O Tor

supporting the input gear; a motor adapter for accommedating
the motor; and at least one c¢onnector for connecting the
input gear support member to the motor adapter such that the
input gear suppeort member is rotatable.

10 [Claim 16)

The power transmission device according to c¢laim 15,
wherein the connector comprises a connection ring fitted to
the input g¢gear support member and connected to a flange area
of the input gear support member; a clamp fitted to the input

15 gear support member together with the connection ring; and a
holder fixed at an end of the input gear support member to
fix a motor shaft of the motor to the input gear support
member.

[claim 17]

20 The power transmisgion device according to c¢laim 1,
wherein the planetary gear train includes three planetary
gears which are teeth-engaged with an outer surface cof the
input gear and with an inner surface of the ring gear to

rotate in connection with the rotation of the input gear.

25



