[ 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 igigoupl ag &0 At @f-trshalti ek extiending %Ry WHavalgl Yof rom
power transm ssion device |, and teeth-engaged with rack 5 when the device

lis ass&g@% A P%%%\g%ép ﬂagnsrhiss'ow&é\rlt&? 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 110 aFd9-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 foighteratconopei sespective 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



7 rear side sealing cover arranged outside the non-rotating rear side
fixture to support the non-rotating rear side fixture; and a front side
seal ing 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 si dee¥ xtiide afif2hiidediPvVdic PESAPISA] S et de gty rORMEPEMEIng
non-rotating front side fixture, respectively. 10The power transni ssion
devi ce megafursivky ddmtnirse an | mgopoyeartisppont- noeatiengf oreauppaide ng t he
i nput gear; a notor adapter for accomodating the notor; and at | east one
connect of if@lir€onNAREt ENGrbhAe isAA! @ear nyuRRA/dr NERkelgdd dhesimd ofnadapt er
such that the input gear support menber is 15 rotatable. The
connect ﬁaé‘— O0PL & S o] L0 Lt t j -ﬂ?@é port
menber 2{1\9 co%‘?\ect e% ;Egégﬁf :yal%e %rq%%ﬂfc}? {:hegﬁﬁgt&?tggﬁéré gﬁ%&rﬁ)or rr% gr; a
cl angy fi%}eﬁl to.%he | hput gear support nenber together with the connection
ring: ant 220" HeF dbt*¥P%2d at an end of the input gear support member to
fix a nmotor shaft of the notor to the input gear support nenber. The

pl anet ary geaPuidildraay?r tAgF udat hPee Phireehr prgadidehhbekwges the

teet h-engaged with an outer surface of the 25 input gear and with an inner
surface oéatrhesideng gpling 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



8 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 pment in an easy nmanner, and reduces use of various peripheral
conmponents, and, further signifj 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
st r uct ur dRdMaawage st Eeftﬁa%st]he 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 per spectl ve VI ew o power 20 transm SSI ondevi 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 neftAMFeD5 Usite P ed@HIUR eReFdRhergl components, and further

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. 7is a side viewillustrating the power transm ssion device shown in

Fig. 6; Fig. 8is a perspectiwp view illustrating another use of

t he power transm ssion device according to one enbodi nent 5 of the present
i nvention; Fig. 9is a side viewillustrating the power transm ssion
device shown in Fig. 8; and Fig. 10 to Fig. 12 is perspective

views illustr&tBng vari d8s wsesSdfiet h¥isoerilF e Etidn 8¢ ce*WR%r di ng
to 10 one enbodi ment of the present invention. [Detailed Description of the
Enbodi netatanafiigdion meanid¢eondhown in THiay préésent i nventi on, operati onal
advant ages of the present invention and objects acconplished by the

enbodi ment of Filge @ esenkh iﬁ@t@gﬁémw I+idesi1bestrdel shoatidtherakidy 15
reference to the acconpanyi ng drawi ngs showi ng preferred enbodi nents of the

resent Jigv. i d LLed.desgLi,pt..o .\
gccorrpané;/f]ngﬂ%lrg%w%ngghghhg'%ﬁgﬁpgggg%% igr?\?gﬁﬁlo V%c{lecf e gescéjﬁ%ée

hereinafter _in detail_ by neans of a description of preferred enbodi nents 20
Wi t hor ef%fe @ RPIH a%r&r)?ﬁ) fhg drawi ngs. The sanme reference nunerals in
each drawi ng denote the sanme conponents. __Fig. 2 is a perspective view
illustrating igower? t r Afsnidssi 8hdgevivi@vwacchb uslrabinghe ERBodIDANRY of the
present invention. Fig. 3 is an expl oded perspective view 25 where a notor
adapt er tofahdrei s deainsen sistvan devEoe. is5; Shid

Fig, 10 teo Fig. 12 1is perspective views illustrating
various uéea of the power transmiz=ion 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



di sassenbled fromFig. 2. Fig. 4 is an expl oded perspective view of the
power transm ssion device shown in Fig,, 2. Fig. 5 is an expanded vi ew of
portion A of the power transm ssion device shown in Fig. 4, 5As shown in
Fig. 2 to Pig. 5 a power transm ssion device 100 according to the

enbodi ment of the_present invention_includes input gear 20 which is

connect eBiEB8SEeMBLER foom &igt tD FF§9- 64aid AY. e 1eded uRAYEPRahkER as to
be rotatable in forward and reverse directions by notor 10; a 10 planetary
gear travmne@0ofhtbh pswbrotgahsmhtsicnntlavicei shoen but Bigsukf{ aBkgofsi nput
gear 20 and is rotated in connection with the rotation of the input gear

20; a ring eearedshiged MigewS bl 3 tafori CRFC @MeAGiSwd P et PhABRTE & Yolear
train 30, and which relatively rotates by the planetary gear train 30; 15 a

main fra - { h .Rlugality of rollers 60 coupled thereto in a
circunfeggxgggrgggggc??oﬁlgﬂc%'that rollers 60 are rotatable relatively to

a rack 15 (refer tqQ Fig..6 d Pig. 7), _and which is coupled to,a periphery
of rithg gear 40° éﬁﬁﬁﬁgeraﬁﬁﬁPe ge&F)sFag'fﬁktu?ePﬂyﬁﬁnEﬁaFgmé?? A9ed in
the 20 area where input gear 20 is |located; and a non-rotatable front side
fixture 88VHARCch1PY aRrFERE§EENBpPbSi t B frohPALNeRbt aPhbl Bhe oY 85 gt
fixture 70 with ring gear 40 and main frane 50 interposed there between,

and whi clhniventoopl echdludem- dapatabjear ean swidbch i isur eorBec&dottar . 210
generates rotating power when powered. Here, a 11 servo notor which

rotates BBt hof Qruged aedFievelsSard el ons Andsykh ch Rhhous forcgase of
control can be applied. Howevér, the scope of the invention is not limted

th to, i : t L f
orml o P SpLELBYS LOESEAkoOhRYS-BLLELS! HEDSLRE RN oML ot 14"
| ower fromnotor 10 and rotates jn a forward or reverse direction.

t V
Ther B or BLaPREATY 98AL 2 BYREN SANKBLER £8 REPBANEOLNEA(CPREASE WEtk 20

thereof will be explained with reference to Fig. 4. 10As shown in Fig. 4,
i nput ge@rtew Eyrggggomﬁxﬁquqngear 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



| nput gear support nenber 21. That is, in the enbodi nent of the
present invention, input gear 20 is c ?pled to or integrally forned with an
end of input gear support nmenber 21 having an approxi mately 15 shaft-Ilike
shape. A flange 22 having a dianeter |arger than those of other parts of

i nput gear support nmenber 21 is provided in the end area of input gear
support $ehfer DAtGhereritdutrYereR0 1B |RrEt edorward andpixgvens s s

| oaded onto and supported by notor adapter 20 11, and i nput gear support
menber 2dirsctibdmd aldnd cediett edliowsot bor adsgder ofl voataotonasnt dse 23.
Connector 23 has an input gear support bearing 23a fitted to i nput gear

support smpPeid 21lnawdvesnneakeGddpd o afiea 9hvEhangs 23 Glod NPULLGRAT
support nenber 21; a clanp 25 23c fitted to the input gear support nenber

21 L1 h [ | : I 23b
togetfigl 4t ﬁ}lﬁnb‘ﬁﬁ%ﬁa‘gxﬁ‘%gp%@%@?f%g o%%%a: ang, "tHe S

fixed at "an end’ o appor t 1 to prevent oi age
pear g AT s EohrRtv BN Sout (1T UIP % ¢ A AmEP hed nge 22 of | nput
gear support nenber 21. Canp 23c is coupled to input gear support nenber
21 to be fornenput cipad |30 Wweteivgritrefatringippover farermation kb andinitary
body. rotates in a forward or reverse direction. Therefore, 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



Here, clanp 23c is provided as a ring shape with an 10 open end. Wen | egs
21a provided at an end of input gear sgpport menber 21 are inserted into a
t hrough hole 23d in clanp 23c, the opert end of clanp 23c is fastened by a
bolt P arranged at the open end, thus enabling a notor shaft (not shown) of
not or lolcougled fromthe side opposite to input 15 gear support nenber 21
to be folREHT| ALEYr SMPPORtt PeRapng Jeadi ashant ehbieabi12ihtbizednatary
body. That is, clanp 23c serves to fasten several |egs 2la i nwardly when

t he not oanshaflt obf inptibr g&fri supnpsett membetrweentdhpreesnt abil efsaRdge
thereby fixing the nmotor shaft of notor 10 between the 20 several |egs 21la.

When not aétazeehsmpnﬁe?éeﬂ bQppeternagdaphgr 234, anddcihgpm@ter shaft (not
shown) of notor 10 is fastened to input gear support nenber 21 by cl anp

23c, the finalrgﬁﬁg r ; i n, Fi ' )
Here, when nnﬁb 10q%%ﬁséﬁgﬁggééuﬁééﬁﬁﬁgrg andféeég?%%Fggge%$$gﬁéﬁépﬁgut
gear fupgort 13 nenber, ﬁé_also 5 ta%es I n connection wth the rotation of
mot or® 10%°t F&Fe b Tot 8Fi rig-3a5ut %e& ORI PHRE SUPPRECe MPWICY nplit gear
support nenber 21. Planetary gear train 30 is brought into contact with an
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



5 outer surface of input gear 20 around input gear 20 and rotates in
connection with the rotation of the ig ut gear 20. I n the enbodi nent
of the present invention, planetary gear train 30 is provided as three

pl anetary gears 30a which are teeth-engaged with an outer surface of input
gear 20 and 10 with an inner surface of ring gear 40 to rotate in

connect iHREE h2Lh kst at PEALOF jidpuFoRReetDon TAsHe the etopREAGRAAE gears
30a have the sanme shape and sane structure. Al t hough t he enbodi nent
of the prEsENtldnvenereany enptaysnghispupl geatrary geanagadaadr drgeshd n a
pl ane to 15 constitute planetary gear train 30, the nunber and arrangenent

of pl anetfrin@ledrfeaddaHpdtanfdmiasr gear train 30 may vary differently from
t hose described in the enbodi nment. For exanpl e, the nunber of

nose d ) 1 t . .
pl anet ary geabgaégg?ﬁyﬁg% ‘E%‘ﬁﬁs d 50 ndefao ;%%ar %@?ﬁgﬁf r‘i{:lftglggeddoinn

gear ratio, an er of planétary gears
order. to obtain a _strong.taorque output. Further,. an internal-contact

pl anet arSPyar LR et r ) IRRT getfer AFOBPGnet Yt o852 r 4P n 2%hd

therefore, as the structure of the internal power transm ssion system may
vary depee s ot QUNRRFH QN ofisth tiHe st isin tafe Yheesianmut et i26h is not
limted to those shown in the draw ngs. Ring gear 40 is an el enent an
i nner surfacelIaf tMe combhsdtmanacbed thid hppéaawet aiyveaatohl, aigladteansi sting
of three 5 planetary gears 30a. Although, this wll be explained in nore

detai | |pdF, ciden pbanst pryva@as hbakRr3Q gﬂfa%%ar?}’g%a%sr Q! I Jrpver
applied to input gear 20, ring gear 40 rotates relafively to planetary gear

| npu g gear "40 Totates Telat anet
connoct Y ot T ARRES B2 B ChhPds P RaRT B hblE SR 2B g

stat%, that is, at a fixed state. , ) )
1 with 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



In general, non-rotating front side fixture 80 rotates when planetary gear
train 30 rotates by the rotating pomeﬁ4applied to i nput gear 20. However,
in the enbodi nent of the 15 present invention, ring gear 40 the inner
surface of which is contacted with planetary gear train 30 rotates as
non-rotating front side fixture 80 is maintained at, a fjxed state,
ConsequefPRYLtip@s enbddli AERRS oPL t Hae pPEReRt | IR BP0 hb 2PHriHei R t hat
the rotating power applied to input gear 20 20 is transmitted through

pl anet aryo gelaes¢ r show30in othdedravimgsnal notion of ring gear 40. Main
frame 50 is an element which is coupled to ring gear 40 at the periphery of

ring gear 40. pAngaigeagnet et eGriRe Jotiaindig foveicanpt iweido isaput
gear 20 is 25 transnmitted to the rotational nmotion of ring gear 40, main

™ stgh”ecéxqtéé’&%‘?e%ﬁﬂ %&%@éé:&ﬂeﬁégb 89 00 aén%%gg?gﬁa%ﬁ%ﬁpé@t es.

ame 50 "are co severa ers
circ fntéal di rgctlo%) m:k,?&rml%er are 1 g%éad 5];&{(3] atével to rack
15 (ref P1RRSERYY €°3hT £0Y: F7ENFRE gttt o2t r AT DS on
soth'a Yoot Taeed, Vhén ' DIanetary 'geur train 30 rotates by the
' P Y 9 Y
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



Now, the structure of main frane 50 and rollers 60 will be explained in
nore detail with reference to Fig. 4 qu Fig. 10 5. As shown in Fig.
4, main frame 50 roughly includes three parts, that is, a front frane unit
51, 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
accor di Hgame (it | ThSTEIEUHR it & 1819 @eseT i35t iT9My igeass 40
desirable that they are forned into a unitary body. Front frane unit
51 has adfislexonfiguration oriented toward planetary gear train 30. Front
frame unit 51 is provided with a plurality of first roller insertion holes
5la 20 for ingeriueh af naold efvan®®.sdhgrauabepled tBeekhlSt-onqlrer 60
insertion holes 5la corresponds to the nunber of rollers 60, and the first
roller ipggrdion equl.dist ant | o t fro t her
al ong the cfi6%n$£€%ﬁ§?§%@%?%€%tﬁg%ggﬁi?gbn?h??gngg&%??ESfF% %%ﬁﬁ%ﬁng Rear
fra uni t. 52 has di sk .c i guratiqn qr.iented t rd tor ,adapter 11 and
o r aRged IR GO R O AT B (i R figire A (T JE8T so
provided with a plurality of second roller insertion holes 52a for

i nserti dEFIbf Of olHaEHs ’6%, ajerRAFE L e@BN P | 2r CYRISAE AT e8NE2A are
comuni cated to the respective first roller insertion holes 51la. As a
resul t, trmchald ens&. are connected to main frame 50 in such a manner that
bot h ends of each of rollers 60 are 10 inserted into first and second

rol ler insertigw, hehessbiacanded3@, mhesPeghintely, ads $RAWR s ¢ g:114 and

Fig. 3. Connection unit 53 interconnects front frame unit 51 and rear
frame uni : ; ' sal..er . fragnt e unit 51
and T ea;l&% reg)g%lﬁ.ﬁ%c{]% Eh%cﬂfeefe’%t%[ll TR G AL ANOSS Fid " Pdd 3%

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 S5la

20 for insertion of rollers 60. The number of the first roller
ingertion holes 5la corresponds 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.



15 preventing interferences between connection unit 53 and rollers 60
during rotation of rollers 60. The interior of such a connection unit 53 is
provided with a ring gear connection rib 54 for connection of ring gear 40.
Ri ng gear connection rib 54 has a structure 20 protruded radially inwardly
fromthe interior of connection unit 53. Ring gear 40 surface-contacts the
ring gear conf&@y ohrang Mlﬁavﬁ’%ghﬁﬁus@féﬁ-ﬁgd A0, CTang* +€1Eadt ened
through a bolt or a pin, whereby being connected to nain frame 50 and
forned i howgrdl mptart hadaphetr &de &04i arcaaged7 uni parglbedy.td t frent

possi ble to produce ring gear 40 and main frame 50 into a unitary body in
the enmbodi-g®at unit 51 ASrREgsCrHir@a® aheve, shecalsgl b Ngreeatedl Wit o ned

integrally with main frane 50 into a unitary body, and
plurality of second roller insertion holes 52a for insertion
5 of rollers 60, wherein second roller ingertion holes 52a are
communicated to the respective first roller insertion holes
Bla.

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



5 rollers 60 are coupled to main frane 50, planetary gear train 30 rotates
by the rotating power applied to inpuH7gear 20, and ring gear 40 in turn
rotates relatively to planetary gear train 30, and consequently, main frane
50 which is formed integrally with ring gear 40 into a unitary body
rotates. 10 Power transm ssion device 100 of the enbodi nent of the present
i nvent i oA tRERPORBNEF sb3 RRFALPEAr PR RISPEC AN BT HIfAT nFardRd ghaln
pronoting rotation of main frame 50. That is, rear nain bearing 57a is

i Nt er poskdamet S@einnona ratbting bedy H0dehd ienbpdid@ntand main franme 50, and
front main bearing 57b 15 is interposed between main frame 50 and

non-rotating hsonfestHebéaXtas®rS80, Heltefely PLAGDIdaw- r atpat Lan Bdrmed n
frame 50. Main bearings 57a and 57b may be ball bearings, and any ot her

beari ng £afle e, 2PP! 11641, Maanyhi E?amiéf 50! 'ﬁ‘hﬁ) EKS% aﬁ?xiﬁ%g' ggoﬁgf%ﬂhf rame

50 20 through a press-titting nethod or the roller

revoles n Lth main fr 50 during rotatjon of main frame 50.,
rowever TohiTe Eh T ereP B T8 THEAchroThvehe | BEn TG B 585 SFaiR oup ed
to main frame 50 such that rollers 60 |S are rotatable on their respective
axes rel afi Vergtes i nthe apetsbing powethaPrkifid ek] 6DPHEVASRE a3bng with
main frame 50 and al so rotate on their respective axes during rotation of

mai n 5 faaderbfy @eataddl in votatrovanés rodlarSveby oo tihiAnetraspeptare axes
is inplenmented only when rollers 60 are brought into contact with rack 15

and int etf‘&inwbbh r@:&‘c‘ﬁ éénsé&u&h@‘l@,i M) £8am8d Fu Owhich TQ sCOtpfed Ol | ers
60 to nain frame 50 in such a manner 10 that rollers 60 can revol ve and

I t [N j ; t taf | 60
on’ el n e ana b BETRGPES PR e ey et e B i g

rotation of rqgllers 60 snpoth. )
qd %ower tranamiaglon davice 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



The lubrication structure will be explained. As shown 15 in Fig. 5, each of
rollers 60 has a lubricant flow hole Q} formed in a |l engthwi se direction

t hereof 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 fornmed and communi cated to lubricant flow hole 61. Al t hough

not necedSr FPFAtRRBR it EBEEFetT BIPeR i YbAXEENtT 4 1itteVeY cBR &b ned
in a nutually opposite direction along the radial direction of roller 60 in
bot h endfzamass®f | ubricant flow hole 61, as shown in Fig. S. 25In addition
to the lubrication structure of rollers 60, 19 a lubricant flow channel
51b is fornedThasi ntrenlaenredcdo f resb1vel hebnignseardt afa vl €sabhdassucng hat a
| ubricant flows through first roller insertion holes 5la, as shown in Fig.

5. Lubrigan :Pét?él‘l:&h@ﬂ”?he?%brﬁéﬁeggif}%gé&t@ﬁd du2 1ROt - Rla Ak e Q] front

frame unit 51 and rear frane uni e enbodi nent of the present

[ ti h fi ti [ ich lLubri t _fl | 51k is f d
1 PontLiHie T 1 STCARGEY. | UBPFREADRT | e EREGEER | OB i Chi TR o3,
10 lubricant flow hole 61 and |ubricant outlet 62, and flows through roller

i nserti OfRIRAYSL B a 3Sngithel TRbETRRREA ! ISW X h#HSE BeblerBer&by a&fabl i ng
rollers 60 to snobothly rotate on their axes on main frame 50. Referring to
Fig. 2 trdught 4niod| copbhst SBathndabkbli5 aare ihitetrad tt orirtds peetk S bot h
end areas of roller 60, and centrifugal bearings 56a and 56b are coupled to
respectiye fieddm eﬂdst_g reoldrex Eﬁng_Wi-;_h oil seals 55a and 55b there between,
so as to pronote rotation, that is, rotation on its axis, of roller 60.

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 rollér 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,



20As descri bed above, oil seals 55a and 55b are coupled to both end areas
of rollers 60, and a rear side sealinqgcover 96a and a front side sealing
cover 96b are finally fastened to both ends of the power transm ssion
device of the present invention, which will be described |ater, thus 25
preventing. probl ens of |eakage of |ubricant and contam nation 20 of

envi r onnentUPHAFRRL of hEVWFEBTARYNE 1EcdEr TR™EShvehtI i cEgestLrat
Non-rotating rear side fixture 70 and non-rotating front side fixture 80
are couptellert hiresctt ciherhasissh i@ Suchngtheér 40, 1wl cdntanet Biwand
mai n bearings 57a and 57b interposed between the two fixtures 70 and 80 are

formed itHenegsi filt£r ESETE Vinsert i of\shal & enEd! | anechowt®nid Ot | My rear
side fixture 70 and non-rotating front side fixture 80 do not rotate and

thus 10 g, PRLN 3 N6E Madhdi Xefh st %é“ﬁ_xf@&f&lé& Yidd "OSRARF Jd B0

whi ch rotates.

5 of front frame unit 51 and rear frame unit 52, and the
embodiment of the present invention has a configuration in
which Jlubricant flow channel 51b is formed in front frame
unit 51.

Thus, lubricant £lowz through lubricant inlet 63,

10 lubricant flow hole 61 and lubricant outlet 62, and flows
thfough roller insertion heoles 5la along the lubricant flow
channel 51b, thereby enabling rollers &0 to smoothly rotate
on their axes on main frame 50.

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

15 are fitted to respective both end areas of roller 60, and
centrifugal bearings 56éa and 56b are coupled to respective
both ends of roller 60 with o©il =zeals 55a and 55b there
between, so as to promote rotation, that is, rotation on its
axig, of roller &0.

20 As described above, o0il seals 5%5a and 55b are coupled
to both end areas of rollers 60, and a rear side sealing
cover 96a and a front sgide gealing cover 96b are finally
fastened to both ends of the power transmission device of the
present invention, which will be described later, thus

25 preventing problems of leakage of lubricant and contamination



Specifically, in the enbodi nent of the present invention, non-rotating
front side fixture 80 which is also referred to as a carrier, does not
rotate along with 15 planetary gear train 30 and is maintained 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 rotat@®S BPVikenmghhs i MpiSOWR TIPSR PHIRRpAFCHEal R ORI ERAGhduci ng
rotational notion of main 20 frame 50 to which rollers 60 are coupl ed.

Non- r ot alewnipézont side fixture 80 is provided with a plurality of
protrusions 81 extending toward non-rotating rear side fixture 70. Needl e

bearings 82 afenceuphednyo kBarregpast i ¥expuskr Ush ongndl, ndMor G0t Itpi ons
81 are connected 25 to planetary gear train 30. By this configuration, non-
21 rotating. frong.sigde fixt reag_(% d@&gqi@a LAt 8281008 KLt L phanatar y gear
train 30% an% ?E%% tgetpoéagpon there 'S ??xed.aRear gi e segfing cover
96a and front _side sealing?S cover 96b_are cqupl.ed to out surfac of

hon- Dot 11 FEAF &lle TRRRLFESRE A MGG, FBEX (NGPTIH 87 P iR 80,

respectively. . )
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-



Rear side sealing cover 96a and front side sealing cover 96b provide
sealing at the respective location thereof. 10 G| seals 98a and 98b are
coupl ed between rear side sealing cover 96a and non-rotating rear side
fixture 70 and between front side sealing cover 96b and non-rotating front

side fixture 80, respectively. Thus-.configured power )

transm sEPlept ey EEONG0 Dirts afdgtugeadq ofipdfis not rotypenadersr Witktarts
operation, input gear support nenber 21 connected to notor 10 rotates, and
t her eby plamétarenr g2@rr otwdias B0, orendli thoti dhe location Wideremiutigear 20
rotates in one direction, planetary 20 gear train 30 which consists of
three planpeé@ry gears 30a gear-teeth engaged with input gear 20 rotates.
Here, as repeatedly described above, needl e bearings 82 are coupled to

brotrusi ons Bh0fy NQNaLOLALLNG T Olyes! dBshi s © il AN, GONNEEL LMY O

pl anetary gear train er ef or non-rotating front Si xture
80 dqes not roég%e 22 alogg W, t h planetagéﬁgfar train 30 and the | ocation
ther of FRUEhudoPi REE. RYPIFHI £ EXEGT, P ea‘arf‘ggéh‘?nﬁ%"r 9P ot es at
the same place when planetary gear train 20 rotates, and thus the opposed
ring gea®$ld® rigifiure 50R Agdgeren4ortating edizanty fSedgedfiktnrani$0frane
50 into a unitary body by ring gear connection rib 54, and therefore, nmain
frame S50reépsectotales when ring gear 40 rotates by the action of planetary
gear train 30. Wien main frame 50 rotates, main bearings 57a and 57b nmay
pronot e Rear side sealing cover 96a and front side =zealing
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, respectively.

Thus-configured power transmission device 100 operates

15 as fellows.

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



10 rotation of main frane 50. When main frame SO thus-rotates,
rollers 60 coupled to main frane 50 r?yol ve along with main franme 50.
Meanwhi | e, power transm ssion device ID0 of the enbodi nent of the present
invention shown in Fig. 2 may not 15 be used al one, and generally is
attached to the device showmn in Fig. 6 and Fig. 7 and used together with
rack 15.2490% WLt aBEINEERYEr §980 & ehgfyedihi ERer 38€aE3910 IS y nove
with respect to rack 15 or to allow linear or curved notion of rack 15.
when rolizer £he8 rbised. erffiyagetdhwist hreasdn 15 pl2thateidyer ge® atsaimotzX e on

their respective axes. Now, use of power transm ssion device 100 of
t he ermbagiteiys ofatt hehpr esgné igvaid | hetheplahetargpphesd trHai eenduct or
equi pnent, systemor the like, will be explained in detail with reference

to Fi 9. RARLLl dind emd3 the opdddba Girdy Yl SREGug g ew i | Lustrating

t he use power transm Ssi evi ce "accordi ng to one enbodi ment of the
presegnt inveniion. Fig. is aside viewillustrating the,
owr i S r

trangni ssi on ¥&YFcE= Pt % AEPERAC LT ov{}éﬁlrﬁ)?ﬁéﬁ?sa%n

device 100 of this enbodi nrent can be used when it is required to nove
slider B3GOupl et1IARY r HOAY14DYt FIBKE e IPPEL CAMIBRAMY &RE sPHe BEhi ch
rack 15 is fixed, linearly in the direction of arrow represented in Fig. 6.
10Her ei thamdficares, 6Gadh pbHiveme t riansailssi onoteves e whdh aréngr r@eaed 400 be
engaged with rack 15, and power transm ssion
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.



device 100 is fastened onto slider 13 by neans of bolt B. As

descri bed above, when notor 10 operateg, and planetary gear train 30 by

i nput gear 20, and resultantly, 15 main frame 50 rotates by ring gear 40,
thus enabling rollers 60 coupled to main frame 50 to rotate along with main
frame SO and to linearly nmove in the | engthwi se direction of rack 15. As
power transm §4fon detfc@ MR HWeThEenBoarmeitlustvad imadehat Uski i 13,
rollers 60 rotate along with main frame 50 and linearly nmove in the

| engt hwi Blee dpeeer | bnaneniaskonsdevhae ernablidapgsitiodemel Enttwdimessr |9 nove
in the direction of arrow represented in Fig. 6. Power

transm sshorpeeyee hblemiidh seambodi e 4i5de5ridwii Hudtrdtitng the
conventional power transm ssion device 24 explained with reference to Fig.

1in viewply thealafisd 16n | 4deREe IR0 & B4 des, 13 is induced. However,
power transm ssion device 100 of this enbodiment is configured differently

fronEthe conf%guratign gfethe c%PvegtionaL gomgr transgbésio vi ce of
Fig. 1 in thaf 5hatt® 71 ouRRId y " profLePed > aff B o i ¥t coupt®d to
the end of shaft 7. That is to say, power transm ssion device 100 of

this entBipeRitens eynfPyuresdi NheRailtr 8B geadgeghitéh TaYSs tsdidas 143
interact with rack 15 are fitted to main frame 10 50, and main frame 50

Wi th roldansléd, i siassenill etk | nte demsacphlawange etwiern ooa- satlet ittg rear
side fixture 70 and non-rotating front side fixture 80, thereby reducing
the sizesnpfcH headrviee,ispeckéacahlinebbeyover atie hgi bkt 06nt Be davise.

Therefore, the device of the present invention can be applied
represented in Fig. 6.

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



15 to conpact equi pnment. Furt hernore, power transm ssion device 100
of this enbodi nent has a sinple structyre in that rotational notion of
rollers 60 is induced by the nutual relative rotation of input gear 20,

pl anetary gear train 30 and ring gear 40 20 arranged w t hin power
transm ssi on device 100. Therefore, power transm ssion_device 100 of this
enbodi neftPeRiRFAatiesh RELRREIES tYP of 18si g ‘Conpt§kaPEd YHer i fAfEr aF e
conponents such as a gear box, shrink fitting coupling and the |iKke,

di f f er enligedromnoheoBon9ent $bhAEr pokdr i#ansnigsedn déyveeen, 25pgHEMWN i n
Fig. 1. 25 As descri bed above, power transm ssion device 100 of this
enbodi nepiahasids soAP|devidaictivne, ovhi e §i gnifddiaridty fedugestidered
frequency of mai ntenance and cl eaning work as conpared with conventi onal

devices,dgggéggﬂtf?efgghiQggac% &&g%&%&g%%L%& the c?ﬁ¥éﬁﬁfgﬁ§utﬁo&%Pa ow

enbodi ment, power transm ssion device 1 as a sinple structure an

hei g en installed,, and th an be easily appli 0 .conpact_equi prment,
ond redubBanTREEB1O8 oEPRES: & GEAT pndr d CoHRonBRREE ai'f Ft cREFYASELY F om
conventional devices, and further significantlg reduces the frequency of
mai nt enaREe]aREeE} eBRE NG WOPR sl oRpaPLad wre htke rsedt eonapatlevi ces, to

t hereby prevent a process del ay. Fig. 8 is a perspective view
illustrating ahatthers use ehyt hgdgpanertrammsisssironddevcee l@¢caridi tigis o one
enbodi nent 15 of the present invention. Fig. 9 is a side viewillustrating

the poweembsanG&hESi Oy de\t!c@ﬁi?'m@’}é@ iniki 9.t8at  rolllir@ 668nd dheh 7
illustrate power transm ssion device 100 coupled onto slider 13.
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.



However, as shown in Fig. 8 and Fig. 9, a portion of 20 power transm ssion

device 100 of this enbodi nent, that i an area of main frane 50 is
i nt erposed between a base plate 12a and a slider 13a, such that rollers 60
interact with a rack 15a. 26 It is also natural to use power

transm ssion device 100 in the formshown in Fig. 8 to linearly nove slider
13a in the di PECtIDIFILLE r BROVEPr RBRed EFATFMgSSgon device Fi@p ®fto
Fig. 12 is perspective views illustrating 5 various uses of the power
transni sshion debodiémantohdisng t ®iopke esrbodichene, ofwhtiltd pyieweifidanvelt i on.
In the above-described enbodi nents, descriptions on the power transm ssion

devi ce 1P4AwdE £ h thienefrd yudives oFl imteistditanddaanael ledoid gwobkants Fi g.
8), are provided. However, the 10 opposite case can be inplenmented as well.

For exa shown, i j ; 0 : Sm s§i evd : this
enbodi ne%ﬁ?asﬁ??xe %an%@g%ﬁlgﬁ%ng \Arrg%vﬁgtagt'e ?%ég%ggl eﬁ)g&r’%@%%b E?o
linearly nmove, Simlarly, as showmn in Fig. 11 and Fig. 12, power 15
tran?m’ s%?%%e%v#%iea}ioo of this embodinent is brought into contact with an
internal surface or an external surface of racks 15c and 15d, and fi xed,
and then rol | 8F§98501R8t £ ERF cABBPELNERks PSWEHNFTESEMIS HHTatIEVIEE g
result, power transm ssion device 100 of this 20 enbodi nent itself noves

| i near|l ylo¢ bhas bhe sampleyetrurtunreaahd aviewshedehs Iherl3mgtraflsrdto Fig.
6 and Fig. 8), or can be enployed to nove linearly or to rotate opponent

racks 159ndocheth JdARSHISEasOiyPURSLidansesl sednfhdtevegaiphenean el
suitably selected in accordance with the environnent
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.



25 of equi pnent or systemto use. 27 The various enbodi nents
descri bed above are nerely exenpl ary d are not neant to limt the idea

and scope of the invention. It is to B& appreciated that nunerous
nodi fications 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

i ntended to e dée 390 NAMIGRII TS RS PRV AC RSB FHH AeTEFE W hin
t he appended clains of the invention. 10Expl anation of Reference nunerals
10 Mot oridlthbt domdagiiewn 15nREGCR.2@ Itpuligearly586vel @lddery Igsarinrain
40 Ring gear 50 Main frane :
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.



51 Front franme unit 52 Rear frame unit 2053 Connection unit 54 Ring gear
connection rib 57a Rear main bearing b Front main 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

si de sealing cover . , ,
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



96b Front side sealing cover 10 15 20 29 [CLAIMS] [Claim1] A power

transm ssi on devi ce conpri sing: 5 @an i nput gear which is connected
to a notor in such a 5 nmanner as to bé rotatable in forward and reverse
directions by the notor; a planetary gear train or an interna

cont act planetarﬁ gear train, which is brought into contact wth an outer
B

surface of thé2 rigadk 8HE4R8 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 whedhLubréiomnsctmdewi th the planetary gear train, and which
rotates by the planetary gear train relatively to the planetary gear;

70 Non-rotating rear side fixture

80 Non-rotating front side fixture

5 96a Rear side sealing cover

96b Front side sealing cover

10

15

20

25



a main frame which has a plurality of rollers coupled 15 thereto in a
circunferential direction such that t 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 |ocated; and 20a gon-rotatable front side fixture
which is arranged oppositely from tREARMHIr ot at abl e rear side fixture with
the ring gear and the main frane interposed there between, and which is
coupl ed tlelslism ndn-rot at abl e rear side fixture. [Caim2] 25The power
transm ssion device according to claim1l1, 30 wherein the main frane

conpri ses: A powed NOHndWiadE dfdideiiddd Nl ddrfd ty of first roller
i nsertion holes for insertion of the plurality of rollers; a rear frame

unitwhich has, phpoe! b Olnsefond Sddldded NesTAl ABCBO! 65 GaTIY cat ed

with the first sertion holes, Ich 1s arranged | |l e

with the front frane ynit; and } . ,
5 Tmanner as to be rotatable in forward and reverse directions

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,



a connection unit for interconnecting the front frame unit and the rear
frame unit. 10[ d aim 3] The powgr transm ssion device according to
claim2, wherein the interior of the connection unit is further provided
with a ring gear connection rib to which the ring gear is connected.

15[ C ai m 4] The power transm ssion device according to claim 2,
wher ei n WiHeF§Ht eq'}i‘%r"“%’fn HASHICIME ¥ T ers is provided with a |ubricant
fl ow hol e through which a lubricant flows in the | engthw se direction of
the rollers. 20[&tamtn frame unitThH@avwioweratpiwnsalityoriddired asrlokal ng to
claim4, wherein a side wall of each of the rollers is provided with a

| ubri caninsastd Bin asl es | £43f | Codrd Idreto il psueonTani emtesd, wédd; t he

| ubricant flow hole, and through which the lubricant 25 flows in and out.

31 [Aaim6] 5 rear!NErRA¥EruAT@NGHiZH ORadeVd C%lﬁ‘i‘@ﬁrﬂé'}ﬁgotﬁo Sd 8 S,
wherein the lubricant outlet and t he | ubri cant et are”arranged in

opposite g*fes al on%ﬁlhe rad directi.on of thet§ IIer In bot end ar eas

of tHe I'UBrtEantFF ﬁalr‘ﬁ unicated tirst Te

insertion heoles, and which 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.



The power transm ssion device according to claim4, further conprising a
| ubricant fl ow channel forned betmeen35he first roller insertion holes or
bet ween the second roller 10 insertion holes to allow fl ow of the

| ubricant. [C aim 8] The power transm ssion device according to claim
7, mhereggithe | ybricant flow channel is provided in the front frane unit
and conné¥@dm Fhhe first roller insertion holes. 15[ d ai m 9] The

power transm ssion device according to claim11, further conprising oi
seals fitted rBEwpepowesl ytranthesboth &wdigceaacobréhngr dld exlaammes nt ain
air tight at the respective relevant sites; and centrifugal bearings

coupl ed HefetpeciHeyehMbtochht Ritnendanal the nald:ercamt hihhetoidrseal s
there between to pronote the rotation of the rollers. [Caim10] The power

oS ru AR, B8 SEERLELANELAcE! Mk o LIt oSl sast one
the %aiQrgifgﬁ igzboth 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



or between the main frane and the non-rotating front side fixture to
pronote the rotation of the main fra [claim 11] The power transm ssion
device according to claim 10, 5 wherei'n the main bearing conprises a rear
mai n bearing interposed between the non-rotating rear side fixture and the

main frame; and a front main bearing interposed between the main frane and
t he non-PBt RETHGERY bR s My i SafaR% . apg| £Hf 12P19ThaL pBte N s 4R on
device according to claim1, wherein the non-rotating front side fixture is
provi dedfwkthra pdupadioyeofthervotasionsoxtkadiaint Hvamel. t he non-rotating
rear side fixture, and each of the protrusions is coupled to a needle
bearing althionneck ed to the planetary gear train. 15[ d aim 13] The
power transm ssion device according to claim1l1, further conprising a rear

i de seal i N a0ero8h AN i Sle ! Neonofs T ARILAG keafo Sida st Xigre 1O

support the non-rotating rear side fixture and a front side sealing cover
20 arg anged outsi%(la the non-raotating front, side_fixture to.suggort.the

non- rot at Img-tTont si d&¥7 x O SOPTATP *Phe Fpohef ™t r BRshi sRTdhYvi ce

according to claim 13, further conprising auxiliary_rings which are
ar r anged* BeEHRRFEIPERECERAFNS | BRN SEAFARENE 0VRIT ot hELHBICS AR i FRE r ear
st de 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



33 fixture and between the front side sealing cover and the non-rotating
front side fixture, respectively. [Q gim 15] The power transmni ssion device
according to claiml1, 5 further conpri'§ing an i nput gear support nenber for
supporting the input gear; a notor adapter for accomnmodati ng the notor; and
at | east_one connector for caonnecting the input gear support nmenber to the
not or adaptieire i thativesie fhpltr Years G ol hissavess at diigmen-

10[ d ai m 16] The power transm ssion device according to claim 15,
wher ei n tdtRtiomettant coinde | SestuwrecommRnedivdlyy fitted to the i nput gear
support nenber and connected to a flange area of the input gear support
menber; dcdladmp ifsijtted to the i nput 15 gear support nenber together with
the connection ring; and a holder fixed at an end of the input gear support

member to fi XTﬁg”gﬁ&Lefh%fﬁan%ﬁni%d}ﬁPt 8Evi Qet %éﬁ%ﬁq%e‘% SUpRaRt Jrenber.

[Claim17] 20T ower transm ssion device accor claim1, wherein
{0 B L TR LT S LARE, PRt gere MLghee for
surface of the ring gear to rotate in connect!oon with the rotatjon of the
i nput gedpporting "the input gear; a motor adapter for accommodating
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 .

[ciaim 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



