GEAR CLUTCH ASSEMBLY AND ELECTRONI C DEVI CE USI NG THE SAME BACKGROUND Fi el d
of the Application [0001] The unidirectional rotation device is configured
to positively drive in one direction and provide substantially no torque
in the other direction. The unidirectional rotation device is w dely used
in the industry fields, for exanple, the transm ssion devices for bicycles,
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clutch rotates a flexible or reciprocating pawl so that it sequentially
passes a plurality of teeth when driven in one direction, or drivingly
engages a single tooth when driven in the other direction. Also various
cinching rollers are used to attlMaKam@i/Necti onal driving forces. However,
t he assenbling of the ratchet clutch is rather conplicated, so the

manuf act breldg thospplisativery hi gh. The cost of the device using the ratchet
clutch , therefore, is increased. SUMVARY OF THE | NVENTI ON

[ 0003] Acpmod] Ngine, uliBReRHo8Se Miatlonv&RLdonR (i:&xﬁ%hlreﬁcﬂ)eﬂosqtﬂfe@ gRar icltch
assenbl y
direction and provide substantially no torque in the other direction.  The unidirectional
rotation device is widely used in the industry fields, for example, the transmission
devices for bicycles, paper feeding module for printers, etc.
[0002]  Several types of the unidirectional rotation devices are well known. For
instance, a ratchet clutch rotates a flexible or reciprocating pawl so that it sequentially
passes a plurality of teeth when driven in one direction, or drivingly engages a single
tooth when driven in the other direction. Also various cinching rollers are used to
altain unidirectional driving forces. However, the assembling of the ratchet clutch is
rather complicated, so the manufacturing cost is very high. The cost of the device using

the ratchet clutch |, therefore, is increased.

SUMMARY OF THE INVENTION
[0003]  Accordingly, the present invention is directed to a gear clutch assembly
wherein the driven gear thereof is configured to rotate unidirectionally,
[0004]  The present invention is directed 1o an electronic device wherein the paper
feed roller of the paper feed module is configured to rotate unidirectionally.
[0005]  The present invention provides a gear cluich assembly comprising a pivot, a
driving gear engaged with the pivot and adapted to rotate along the pivot, and a driven

gear disposed on the driving gear. The driving gear comprises a first surface, a ratchet



wherein the driven gear thereof is configured to rotate unidirectionally.

[ 0004] The present invention is directed to an el ectronic device wherein

t he paper feed roller of the paper feed nodule is configured to rotate
unidirectionally. [0005] The present invention provides a gear clutch
assenbly conprising a pivot, a driving gear engaged with the pivot and
adapt ed e RLVOL ., a.driven gear. di.sposed .on the
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integral Ly fornmed wth.the driving gear conprising.a plurality of teeth
disposedh§hSWﬁ§Lfi?@%ggﬂWFﬁﬁgfﬁ?ﬁg“ ??6Vﬁ§gg%%%ﬁggﬁﬁ¥ﬁ? FssuERepddsur f ace
facing the first surface, and at |east a paw integrally forned with the
driven g@gFm%ﬁF?Wé”§%%@HHm§B?4é@éﬁhqﬁ%ﬁm%m%f@FﬂVﬁﬁgﬂﬁeﬂﬂHWDtdVé@1®n a
driving direction, at |east one of the teeth of the ratchet is engaged with
t he paw diavidg dery egatehén drdriveng deestiono ar binsit e@s: of the ®6b dfihvirmghgeiar. Waen
the driving gear rotates in an opposite direction, every tooth pushes up
and sl i demapatenut e pavl asiodine @eiddrngear We@senalill alcali@viak g Wi th the
driving gear. [0006] The present invention provides an el ectronic device

conpri si Wahed tROGYyiADdeA rBARS N heBGh Il EclnS PASS oy gﬁs{ﬂﬁs 919 ONd siT§ pap](? r

feed nodul e conprisés a paper tra fbr st acki ng Ppaper ereon a paper feed
path co Al : er L nd. a gear clutch assenbly di sposed on

t he papggﬁggg%qgg?ﬁﬁnﬁﬁgﬁgg %Léﬁé?%ﬂlgggﬁ 'ﬁngéﬂﬁfﬁgggﬂéﬁbivot di sposed in
t he body,..a.dri.vi ng gear engaged with the pivgt and adapted to rotate al ong
t he pi volto,oagnd ! “‘dg?%éh“ldé‘ﬁ%“d?‘gbw%éf] 6 "C’f‘ﬁéc dFYies srynReane a Pady ard ¢i ng gear
conprises a first surface, a ratchet integrally fornmed with the driving
gear conpPrsitsd moBiladppicy isfthe detn dlhspprpsy fisd medul¢ icomprisasrd paer The
driving gear conprises a second surface facing the first surface, and at

| east a fpawioristackiggalapyrs flheraed anpephr fded patli vemegeay toahe phgersegond sur f ace.
When the driving gear rotates in a driving direction, at |east one of the

teeth ofgeahelutat aheinbly despoagiedn Whé haphiefRaatandrigdr paesclibe dédugp gear to
rotates with the driving gear.\Wen the driving gear rotates in an opposite
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adapted to rotate along the pivot, and a driven gear disposed on the driving gear. The
driving gear comprises a first surface, a ratchet integrally formed with the driving gear
comprising a plurality of teeth disposed on the first surface. The driving gear
comprises a second surface facing the f{irst surface, and at least a pawl integrally formed
with the driven gear on the second surface.  When the driving gear rotates in a driving
direction, at least one of the teeth of the ratchet is engaged with the pawl and drives the
driven gear to rotates with the driving gear.  When the driving gear rotates in an
opposite direction, every tooth pushes up and slides under the pawl so the driven gear
does not rotate along with the driving gear.

[0007]  According to an embodiment of the present invention, the raichet and the
driving gear described above are integrally formed by injection molding.

[0008]  According to an embodiment of the present invention, the pawl and the driven
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[0007] According to an embodi ment of the present invention, the ratchet and
the driving gear described above are integrally fornmed by injection
nol di ng. [0008] According to an enbodi nent of the present invention, the
pawl and the driven gear described above are integrally formed by

i njection nolding. [0009] According to one enbodi nent of the present

i nventi of,..tihe. afk i Sdear. the, driven .gear .described above are nade of
pIastic.gfbg%%rgk%%%ggfﬁbﬁ#%fﬂﬁg%gﬁ%gg¥ﬁ%ﬁ?ggpu¥ gépresena invgntion,OI exery
t oot h deggyr.j,bed, aboye conprises,.a cur side and a, straight side, and the
pawl conpr PgEs %Ccé)Bﬁ?%iot gg%??lﬁ‘é ‘.m*?"h%f\%F PAFSGRE ngrnothe He et and  adapt ed
to engag ith the contact surface and push the contact surface when the
driving g@gﬁw?%B%Fé§“FWe@H@“@ﬁ?%ﬂﬁ@e@ﬁ@é%ﬁion. The curve side of the tooth
is adapted to push up and slide under the pawl when the driving gear
rotates iWI¢he Appoling ® dioechidanent[@idpreAne onditign, teocigneoidnibagibognt of
the present invention, the driving gear described above conprises a first

t hrough #wive chorprietigagung witié ind hestRiipotsi@ndnd Ag: eAGE cOhplile dEd iy gear
around the first through hol e conprises an engagi ng part protruding from

the firsgurguef ape si['a@ggﬁ?sldaﬁ\@icﬂ'é%éblg it g%@i\?? %&g@%ﬁl ek cton{%aip{tﬁﬁdggt

invention, the driven gear described ses a secon rough hol e
the preaae Pl &8 <ol AARL LR g Bk R0 D Bre g PERE™ G oove
i sposed Brod: rie BERPGT: BibtEion tiouginraraeaiia ndaginghed th t he
groove, the bunp is adapted to nove al ong the groove when the driving gear
rot at es &{iag EsAEFSaiEs i the ogposile irgetim.,

[0011}  According to one embodiment of the present invention, the driving gear

described above comprises a first through hole for engaging with the pivot and the edge

of the driving gear around the first through hole comprises an engaging part protruding

from the first surface.

[0012]  According to one embodiment of the present invention, the driven gear

described above comprises a second through hole for engaging with the engaging part.

[0013]  According to one embodiment of the present invention, the driving gear

described above comprises a groove disposed around the engaging part and the driven

gear comprises a bump disposed on an inner wall of the second through hole and

engaging with the groove, the bump is adapted to move along the groove when the

driving gear rofates relatively to the driven gear.

[0014]  According to one embodiment of the present invention, the driven gear

described above comprises a groove disposed around an inner wall of the second

through hole and the driving gear comprises a bump disposed on the engaging part and

engaging with the groove, the bump is adapted to move along the groove when the



[ 0014] According to one enbodi nent of the present invention, the driven
gear described above conprises a groove di sposed around an inner wall of

t he second through hole and the driving gear conprises a bunp di sposed on

t he engaging part and engaging with the groove, the bunp is adapted to nove
al ong the groove when the driving gear rotates relatively to the driven

gear. [Ogg§%§é%&q5 }&gekggﬁp§%§£QQggg§q5_of the present invention, the

el ectronic ce descri ove further conprises a notor for driving the
driving I [RQ;Q Jqlthe)ge$r.clytcc_assenbly and the el ectronic device
pr ovi ded By °f he FSUBRLC PHY ERPPIMet A ihgrirgicAgyeKonaty derdonis detregear are
integrally formed. The driven gear only rotates with the driving gear in
the dri vf*?ﬁ@l‘lgw 2RAVE d thes gopBsesionotep fatdaiving thedrivppeasirt e direction with
the driving gear. The gear clutch assenbly can be used in the paper feed
nodul e ofUGlfhé elnabe poniduideviscmbbsae hapirirbaedeviot bewvidedrbyflaegidagatt he
paper into the electronic device, so the paper feed roller also only
rotates invehien, oredidiinggtdrandwhd GlfivdnSpdah erefiaReralll e8ehdl r a0kid@Ret Qe@voi d
paper jam caused by the reverse rotation of the paper feed roller.

Mor eover onlduid@ whg (B uMiing Leat, andy g, dlugn Qﬁiagoérlﬁ)ti DLEI[ ALY
f th i and the driven

formed, not only the strength o e drivrng gear gear are
i nproved, Lie aheQidun; q% St uring € SLJQ& he reduced ggcqu e @%ere's no
additionéﬁR%arté are Sgdeg gﬁh%%ﬁ%1iﬁ§3’%%°ﬁpﬁbfﬁ8n§@éfn hd“?ﬁgl i ven
gear. The assenbling process therefore becomes nuch sinpler, and the |abor
cost andpﬁﬁbﬁgéﬁﬁﬂﬂﬁbgigg‘i%HOQFs'VHé‘PGHHHEHi”ﬁ@@@?ﬂphﬁ@ﬂ@@ﬂh@®HMﬁke t he
aforenentioned and other objectives, features and advantages of the present
i nvent i oW B &eRis dsvice. selemaperdepb tillep atse cabycoteninale it dirddtigur es ar e
described in detail below BRI EF DESCRI PTI ON OF THE DRAW NGS

which is the paper feed direction to avoid paper jam caused by the reverse rotation of

the paper feed roller. Moreover, due to the driving gear and the driven gear are

integrally formed, not only the strength of the driving gear and the driven gear are

improved, but also the manufacturing cost can be reduced because there’s no additional

parts are added for coupling the driving gear and the driven gear. The assembling

process therefore becomes much simpler, and the labor cost and the scrap losses can

also be reduced.

[0017]  In order to make the aforementioned and other objectives, features and

advantages of the present invention comprehensible, several embodiments accompanied

with figures are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]  The accompanying drawings are included to provide a further understanding
of the invention, and are incorporated in and constitute a part of this specification, The

drawings illustrate embodiments of the invention and, together with the description,



[0018] The acconpanying draw ngs are included to provide a further
under st andi ng of the invention, and are incorporated in and constitute a

part of this specification. The drawings illustrate enbodiments of the
invention and, together with the description, serve to explain the _
principles of the invention. [0019]FIG 1 illustrates a cross-section view
of the e%h froni.c:devi ce act 1.ng. to an enbodi ment of the invenftlon.
[ 0020] F%&Zm%}‘b)d%l ?‘é glglu?ﬁ%%gg%ﬁg‘é(’snglgﬁbl y according to an enbodi nent of

i i . i he drivin ar and the driven gear
the inve | 8 P l£18012¥ﬂu§llrz%eg a I(,lolslsj—ﬁcri%% ev?evE OF the elecirogicgc ev{ce according to an g
of FIG 2.

embodiment of the invention.

[0020]  TIG 2 illustrates the gear assembly according to an embodiment of the
invention.

[0021]  I1G 3 illustrates the driving gear and the driven gear of FIG 2.

[0022]  FIG 4 illustrates a cross-sectional view of the gear assembly when the driving
gear rotating in the driving direction.

[0023]  FIG 5 illustrates a cross-sectional view of the gear assembly when the driving
gear rotating in the opposite direction.

[0024]  FIG 6 illustrates another cross-sectional view of the gear assembly of FIG 2.

DESCRIPTION OF EMBODIMENTS

{0025]  Reference will now be made in detail to the present preferred embodiments of
the invention, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers are used in the drawings and the
description fo refer to the same or like parts.

[0026] FIG 1 illustrates the electronic device according to an embodiment of the
invention,  Please refer to FIG 1, one embodiment of the gear clutch assembly 100 is
suitable for being used in a paper feed module 300 of an electronic device 10, The
electronic device 10 can be a printer, a scanner, a multifunction peripheral, ete.  In the
present embodiment, the electronic device 10 is a printer, but it should be known that
the embodiment is only for illustrating, not for limiting the present invention. The

clectronic device 10 comprises a body 200 and a paper feed module 300.  The paper



[0022] FIG 4 illustrates a cross-sectional view of the gear assenbly when
the driving gear rotating in the driving direction. [0023]FIG5 illustrates
a cross-sectional view of the gear assenbly when the driving gear rotating
in the opposite direction. [0024]FIG 6 illustrates another cross-sectional
view of the gear assenbly of FIG 2. DESCRI PTI ON OF EMBODI MENTS [ 0025]

Ref er encg. W ( e.npde in.detail .t he .present preferred ﬁB_di nment s
of the i ﬁ\?émﬁ{]%)%ﬁt?wg)@a'ﬁpqﬁsé)so 5%‘?“%/\%?"0#‘?0%"? 2,0{) IPSEPR LS PrPPhe “&Ecﬁ g’hyi ng
drawi ngs, \Wierever possible, the same reference nunbers are used in the

dr awi ngs lBHUE RPYRLEIOPt§ 8P GeqieRath 326 comcdngie e PrPR drayats and 026] FI G
1 illustrates the electronic device according to an enbodi nent of the

i nvent i offar pluels assewbby 18G dpeert orohe wbodichenth 820 firefegdiag ted pemsh
assenbly 100 is suitable for being used in a paper feed nodule 300 of an

el ect r onfremdby pger 10y 3 Thatelheciaconie dieict d8 hOugame pepa fprd patles20.a scanner
a mul tifunction peripheral, etc. In the present enbodinment, the electronic
devi ce 1@02%| a PG NilRkwabYihel deasiawhdshentipavrdibaio Lihemesdedhnentei s only

for illustrating, not for limting the present invention. The electronic

device 1RGN $8S RilRRENLHR adnd RAPSII {E"Feecﬂ‘i%ﬂdéélale 0P8 2T paper
refer to FIG 2 and FIG 3, the gear clutch assembly 100 comprises a pivot 110 which is
disposed in the body 200 of the electronic device 10, a driving gear 120 engaged with
the pivot 110 and adapted to rotate along the pivot 110, a driven gear 130 disposed on
the driving gear 120. The driving gear 120 comprises a first surface 122, and a ratchet
124 integrally formed with the driving gear 120 on the first surface 122 and comprising
a plurality of teeth 150. The driven gear 130 comprises a second surface 132 facing
the first surface 122 and at least a pawl 134 which is integrally formed with the driven
gear 130 on the second surface 132 and is adapled to engage with at least one of the
teeth 150 of the ratchet 124,
[0028]  In the present embodiment, the materials of driving gear 120 and the driven
gear 130 are plastic.  The driving gear 120 is integrally formed by injection molding
technique, and so is the driven gear 130, Injection molding is a manufacturing process
wherein the material is fed into a heated barrel, mixed, and forced into a mold cavity
where it cools and hardens to the configuration of the mold cavity. The material suitable
for injection molding is usually thermoplastic or thermosetting materials, for example,
plastic.  The advantages of injection molding includes high production rates, the ability
to use a wide range of materials, low labor cost, little need to finish parts afier molding,

cte. Moreover, because the driving gear 120 and the driven gear 130 are integrally



feed nodul e 300 is disposed in the body 200 and conprises a paper tray 310
for stacking papers thereon, a paper feed path 320 connecting to the paper
tray 310, and a gear clutch assenbly 100 di sposed on the paper feed path
320 for feeding the paper fromthe paper tray 310 into the electronic
device 10 through the paper feed path 320. [0027] FIG 2 illustrates the
gear cl UF&R@QS&%{‘E’% Yloacﬁﬁmoql'apgzrllldsoleﬂegacgl@qgf‘ ()Lrll;[lin?;flglggf' hovention. F1G 3

illustrates the I VI ng gear rrveh ‘gear o TR BEfe ethFef er to

FIG2 and .FI G 3 the gear clutch assenbly 100 conprises a pivot 110 which

i s di spoSeit FrapHEe H’gi)ﬁ‘?bbm&f“’t“h%‘“ %%fig . iaélddg%’/%%m%g?%a@f £ostigdgear 120
engaged with the pivot 110 and adapted to rotate along the pivot 110, a
driven gB&SORBAOErSPealse dsercese driving gear 120. The driving gear 120
conprises a first surface 122, and a ratchet 124 integrally formed with the
driving g#apP] 120Goniltuseates tetdrsung poe al@ 2hcadvivengnpr 08K IKY2a Plewealefdry of
teeth 150. The driven gear 130 conprises a second surface 132 facing the
first surfdi€e3l2deahibiml pded2l @npats d Bt WhioGh hslel Moe@r ahdsifonrd Wi th
the driven gear 130 on the second surface 132 and is adapted to engage with
at | eastiengval110hend aRtgA 29 (B afitige g%ct‘% arbefid HeORRBlBudn, 1Y §gent

enbodi nent, the materials of driving gear 0O and the driveh gear 130 are
pl astic., - driLvi.ng. . Sl gral Ly, formed by, ihnjecti.on nol ding
Fecnni qua 2’ o guBRzbat £ kb 0Bh e L TR Boral g,

manuf act yy{ ng. process wherein the erial .is fed into a heated barrel,
mxod: o) FonBLET iRt Bhheh halds I8 Rl nd B eta ndnadas. (avt he
configuration of the nold cavity. The material suitable for injection

mol di ng 1?1% WDOSIPY detreibpd ghast ite divanhesard S8t prepeahivemi Gk slriving geaxanpl e,

pl astic. The advantages of injection nolding includes high production
rates, tha aithe Qystsorfassel 22 withltherrahel 108 indicdrd Gk secdndwutfador32cesh, little
need to finish parts after nolding, etc. Moreover, because the driving gear
120 and thbead i 3demhayefare, 1&0paarie 340t @pald t¥ enbQleneith af 1087 818 oNMicadg t i onal
parts are added for coupling the driving gear and the driven gear, the
manuf act Wil d19hCcRstheCa be reduced and the assenbling | abor cost and the
scrap |l osses are al so decreased. [0029]FIG 3 illustrates the driving gear

and t he & ViEN 3 10k ELGH2. L Please refer to, FIG 3, .the drivin ear 120
conpr i se@b%pﬂfi rigga{{ lfr?lcs)lﬁ‘giéis H%I %(’aiggﬁ(ﬁjo‘rm%(élﬁélgg?’%] %Lt%’vflﬁgﬁil\)BW‘%ig? and the
edge of the .driving.gear, 120 around the first through hole 126 conprises an
engagi n Bbg’r‘%’“‘%ﬁﬁﬁg@ r LIJ)(S('[%‘(E]“%P&%%)HE‘I?]?{ {3 §P‘§Llﬁ%2 ate Ty woth THbempipeh gear
130 conprises a second through hole 136 for engaging with the engaging part
128. As & HEVYPEpdst ol HaLdF pided Sdbuddhe pawl B4 enprifsar c080c sirsngaged
with the driving gear 120 and the first surface 122 with the ratchet 124 is
faci ng tlRdasetingraghifsaled 5137 i tohtht He ipatdptdBb, cobter efdanal tidhe@npaw 134 is
adapted to engage with at |east one of the teeth 150 of the ratchet 124.

[ 0030] FlsGrfdcd 134ust tiatj@svitibe vgranhcdiieho@s e diwheme dheesléiing gear

rotating in
[0031]  When the driving gear 120 rotates in a driving direction D1, the pawl 134
catches against the straight side 154 of the first tooth 150 it encounters,  In other word,
when rotating in the driving direction D1, the straight side 154 of the tooth contacts the
contact surface 134a of the pawl 134 and pushes the pawl 134 to rotate along with the
tooth 150. The driven gear 130, therefore, rotates along with the driving gear 120,
[0032]  FIG 5 illustrates the gear clutch assembly when the driving gear rotating in

the opposite direction.  Please refer to both FIG 3 and FIG 5, when the driving gear



the driving direction. Please refer to both FIG 3 and FIG 4, every tooth
150 conprises a curvy side 152 and a straight side 154, and the pawl 134
conprises a contact surface 134a. The straight side 154 of the tooth 150 is
adapted to contact and push the contact surface 134a of the paw 134 when
the driving gear 120 is driving the driven gear 130. [0031] Wen the
driving 120 s e W di rection. the.pawl 134 catches
agai net {ro areaiyit cepaupufeni Paahith i Shisaly ' R B dRe

ot her word, rotating in the drjving direction DI, the straight side
Toa of " S wSOrhCSishesn el 6y b e s ol ronvdnpiwh 19hand
pushes the pawl 134 to rotate along with the tooth 150. The driven gear

130, t heF¥POGRETs 1 db thss vaprdnyhep relatipge iy thevppnysige ditearo. DL.003RY FLGeS
illustrates the gear clutch assenbly when the driving gear rotating in the
opposi t esidi rlég il ¢ toPileb¥epusstenp tiod biddds (FUG Begnedl FBG SThasker:, tendr i vi ng
gear 120 rotates in an opposite direction D2 which is opposite to the
driving therdesfrigogeablotatehih havhpdsdé disscipusibedhgriandy @k i 80 uadalot Raithe curve
side 152 of every tooth 150 it encounters. In other word, when rotating in

the oppogloh® il @&t HANINRP2:ca8VIB0Y QWY 85 Slof€eabR2 i Ofheb NRe ROt A, pushes up
and slides %nder the|£§%g?§4. Theré#o?e? m%en %ﬁexdr?Sﬂﬁg&gégﬁg?d?ates in

t he opposjt.e.fl L Qn, he. dr.i, gear oes not rotate along wth
the dri ving gL iebh Ve o1t B A0 PE Bl PR B e PR © £B45F
i ntegral formed with the driven gear 130, the pawl 134 has greater
strengthé¥%@8Hgﬁﬂéﬂbé¥ﬁﬁ“ﬁd%ﬂbd%gp§§3”E0@P§EPS%fﬁmi@éwaﬁﬁiB@Bﬂ@?ﬁ@sback
repeatedly,. and al so has | ess possibility to break at the joint. [0033]FI G
6 il ust PEFEEINHHPIKEk 2hpddtisect i onal view of the gear clutch assenbly of
FIG 2 and the enlarged view of region A. Please refer to FIG 6, the driving
gear 1201088%pr ildEst dlugtraey endib® dbspesechaanvamdl teezeengagihngsqably 028 and
the driven gear 130 conprises a bunp 138 di sposed on an inner wall 136a of
the secofidi 2 hndughehaled 126/ ahdgngRgi Pigads ieler the1@ Lo Mméalrhi: pcihgobunp 138
is adapted to nove along the groove 160 when the driving gear 120 rotates

rel ati velgmpred B?l’(ﬂfvie\'l@[) d88kcdl3Bund Me ALY fn@g&gf’ﬂim{@ thRL 68, f.F)(.sdr 194 shown

in the figures of the present invention, the I ven gear conprises a groove

di Wl of Jhhe . Ses rqugh, hol e i vi
! Sposedco%pgﬁggd%Enfﬁgﬁgcg%ogle%8% ah ?1(,?%6131”936%1 gorfgfi%?ccgﬁ%ﬁgﬁggb%mﬂg 13&' vl ng

gear conprises a bu A thE" en agl th the
groove.(T@e_bg i s.adapted to nove_ al ong tg groove when the driving gear
rotates ¥ I%H?ldgg’lgwalg 'ﬁﬁ&“&?‘i“v &Pgeld‘r? DU ] go‘tée‘i,dat)ll‘ié Bigaye ot Be t he
groove 160 and the bunp 138 linmts the novenent of the driven gear 130
al ong a §Ppt lekindiep the daigingheeag G irpglegeglatively taritic dhgeppavreldlgedrn 130 can
stay engaged with each other, and yet the engagerment of the groove 160 and
t he bunptig8naiddowsnitvitactdisingt sligpvgearthd fQuiesbatlicngenounehtiohetlkidistn axi s Al
relatively to the driven gear 130.

gear comprises a groove disposed around an inner wall of the second through hole and

the driving gear comprises a bump disposed on the engaging part and engaging with the

groove. ‘The bump is adapted to move along the groove when the driving gear rotates

relatively to the driven gear. Therefore, the engagement of the groove 160 and the

bump 138 limits the movement of the driven gear 130 along a first axis Al, so the

driving gear 120 and the driven gear 130 can stay engaged with each other, and yet the

engagement of the groove 160 and the bump 138 allows the driving gear 120 rotating

around the first axis Al relatively to the driven gear 130.



[0034] As shown in FIG 1, when the gear clutch assenbly 100 is used in the
paper feed nodule 300 of the electronic device 10, the electronic device 10
further conprises a notor 400 for driving the driving gear 120, and the
driven gear 130 can be used as a paper feed roller since the driven gear
130 only rotates in the driving direction D1. Therefore, the paper on top

f the drj 9 on top,
"1 ot nEI0Ehuatt ran b PRRE ¥ Bk YENE iSRS By e

al so be anqthe ed with the d |ven ear 130 exce t the driving
gear 120ﬁ* N&“@%ﬁf ngge ““Pthth%°§9ﬂb%ﬁ“g%§F°ﬂ gl SMHthomﬁﬂetes in
one direction since the gear is driven by the driven gear 130. [00351As the
di sposi t f &tk iopdevasdbe driving asapEi, tiad therdivearzcan ovinyber wedteai n one
direction, so when the notor 400 drives the driving gear 120 to rotate in

t he opposmme!ﬁhteﬂktehwﬁmheﬂhempgmerhﬂb@dynohkeﬁnwhéHﬂmb@;MQkabeimith t he
driving gear 120. Therefore, the paper feed nodule 300 will not feed the

paper i nThérefotk, tRCHiRNoRRRNS! the dfifeit fer PaPein Haede dbh /L PN E)‘;mgﬁqdcauses
paper jam [0036]In sumary, the present invention prOV|des a gear clutch

assenbl yqpagoan. e'll‘?@tth[:xoélhﬁocgﬁght gélnntgmtl ht?vuﬁﬁl&?h JHE E'lt}ﬁlll TGy drday! N9 gear

isintegrally fornmed and so is the ven gear i'ven gear can only

r .Ot at es X%(g %Ltdhlgthq{ ¥%ln&lg?hé¥ V\,ttﬁ]l lthe ciuq/r 311 \rggglga OHE%&[@ &6‘ {ﬁh\gnﬁé§?1 rotate

with the driving of the
awl and..t he ratchet ar cIut h ssenbl can be used.in the aper

Peed nndﬁf%bﬁt‘?h@ﬁgﬂggt Bﬁfémﬂéﬁﬁbgs é“ﬁoﬂddéwuﬁéé&“F@PF@N”‘§6m%We paper
feed roller also only rotates in one direction to avoid paper jam caused by
the revet®eisdvapibyilodrivaneepapt feed roller. Because the driving gear and
the driven gear are integrally fornmed, not only the strength of the driving
gear andﬂb&é}dnkw@nd@eaﬁﬁeuémiﬂbﬂbﬂﬁﬂeﬁbmpmmtﬁmdbemaMSEOhhebekﬂnmmc
additional parts are added for coupling the driving gear and the driven

gear, théiraveonf @civhiei g 6Bt 40aaiibes Medunad and 1bheo asseMl hogppiacess
becomes nuch sinpler. Therefore, the | abor cost and the scrap Fosses can

al so be gigguseth2, IRPAFL LedMdiler R ARRBLEN 1th 91 Pv?tg? g(%t |1|7 d 4.Lf3f art that

various nodificafions and vari ati ons can ructure of the

f h
Prvent ohe SRR 1“‘0@“9%&0"*?@?‘29&@ A4h PiPel gletlﬁ?igﬁﬁs%’rr% Sgtt“‘t eBPBEEn

inventio ﬁﬁvet.n?ﬂ icati ons and varlatlons of this invention provided
they fal lcehieitiondtend Capies BRPY W8 ol | owi ng cl ai ms and their equival ents.

[0036] In summary, the present invention provides a gear clutch assembly and an
clectronie device using the same, wherein the driving gear is integrally formed and so is
the driven gear. The driven gear can only rotates with the driving gear in the driving
direction and does not rotate with the driving gear in the opposite direction due o the
design of the pawl and the ratchet.  The gear clutch assembly can be used in the paper
feed module of the electronic device as a paper feed roller, so the paper feed roller also
only rotates in one direction to avoid paper jam caused by the reverse rotation of the
paper feed roller.  Because the driving gear and the driven gear are integrally formed,
not only the strength of the driving gear and the driven gear are improved, but also

because there’s no additional parts are added for coupling the driving gear and the
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VWHAT IS CLAI MED | S: 1. A gear clutch assenbly, conprising: a pivot;

a driving gear engaged with the pivot and adapted to rotating along the
pivot, conprising: a first surface; and a ratchet integrally formed
with the driving gear conprising a plurality of teeth disposed on the first
surface; and a driven gear disposed on the driving gear, conprising: a

second SH'xri\fJé?}C&aFﬁi% ﬁgnﬁfﬂ&mfi;ilé 8dse B! Igc,a&gucbd%ﬂg the assembling process becomes
much simpler.  Therefore, the labor cost and the scrap losses can also be reduced.
[0037] It will be apparent to those skilled in the art that various modifications and
variations can be made 1o the structure of the present invention without departing from
the scope or spirit of the invention. In view of the foregoing, it is intended that the
present invention cover modifications and variations of this invention provided they fall

within the scope of the following claims and their equivalents,



at least a paw integrally fornmed with the driven gear on the second
surface, when the driving gear rotates in a driving direction, at |east
one of the teeth of the ratchet is engaged with the pawl and drives the
driven gear to rotates with the driving gear, when the driving gear rotates
in an opposite direction, every tooth pushes up and slides under the paw

SO0 the dgiyen r @S pot rotate along wth the driving gear. 2. The
gear cl uwxﬁééggﬁb 13/?12121%‘1 aimed in claiml, wherein the ratchet and the
driving gear, are integrally fornmed by injection nolding. 3. The gear
clutch assertbl Y && Ellugihrf’éﬂ%i’lﬂy’c‘ioﬁi%si’,g- wherein the paw and the driven gear
are integrally fornmed by injection nolding. 4. The gear clutch
assenbly as?d4tmed in claim|, wherein the driving gear and the driven
gear are made of plastic. 5. The gear clutch assenbly as clained in

claim1, wherdivinggesyertigoptch withnthci ses adcatapyedsiodetaing dost tai gttt si de,
the pawl conprises a contact surface, the straight side of the tooth is
adapt ed tom@ig)age wi th the contact surface and push the contact surface
when the driving gear rotates in the driving direction, and the curve side
of the tooth is @dapti@etbagpush up and slide under the paw when the
driving gear rotates in the opposite direction. 6. The gear clutch
rises.a first

nbl | ai Ja.claim:l, wherein the drivin ear conprises,
Chrough hot e 1 or teh b DSUR B “B55% sedt SudTShe rhBRHIRY PRy genr

around the first. through hole conprises an engaging part protruding from
the first sIﬁﬁfha‘%ép.os‘“‘?mgn]?n”fﬁl‘r“é“fég‘gﬁmiI utch assenbly as clainmed in claims®,

wherein the driven gear conprises a second through hole for engaging with
t he engagi ng d}ﬂé‘?‘l gear disposed on the driving gear, comprising:

a second surface facing the first surface ; and
at least a pawl integrally formed with the driven gear on the second surfuce,
when the driving gear rotates in a driving direction, at least one of the teeth of the
ratchet is engaged with the pawl and drives the driven gear to rotates with the driving
gear, when the driving gear rotates in an opposite direction, every tooth pushes up and
slides under the pawl so the driven gear does not rotate along with the driving gear.
2. The pear cluich assembly as claimed in claim 1, wherein the ratchet and the
driving gear are integrally formed by injection molding.
3. The gear clutch assembly as claimed in claim 1, wherein the pawl] and the driven
gear are integrally formed by injection molding.
4. The gear clutch assembly as claimed in claim I, wherein the driving gear and the
driven gear arc made of plastic,
5. The gear clutch assembly as claimed in claim 1, wherein every tooth comprises
a curvy side and a straight side, the pawl comprises a contact surface, the straight side

of the tooth is adapted to engage with the contact surface and push the contact surface



8. The gear clutch assenbly as claimed in claim7, wherein the driving gear
conpri ses a groove di sposed around the engaging part and the driven gear
conprises a bunp disposed on an inner wall of the second through hol e and
engaging with the groove, the bunp is adapted to nove al ong the groove when
the driving gear rotates relatively to the driven gear. 9. The gear

in claim7?, . drive nprises a
aroove drgpasiiinEudh Eﬁt%r%E%ﬁri%?r‘m%rwﬁéﬁéa@oﬂﬁcrwrau@w‘*’rﬁ@r WO t he

drivin r co rises np drs osed on the engagi ng part and engagi ng
W th € he TGS DBl 1CCATEE Gt 0B A dhodg ez e devehawes e
driving gear rotates relatively to the driven gear. 10. An electronic

devi ce, ERMPIE direrdiona body; and a paper feed nmodul e di sposed in the body,
conprising: a paper tray for stacking papers thereon; a paper feed path
connecting to lheegqpapériclt mayemtdnds @aigedrincluitch, aﬂ&ﬁﬂbhygdh&ﬂgﬁgauon t he
paper feed path, conprising: a pivot disposed in the body;

comprises a first through hole for engaging with the pivot and the edge of the driving

gear around the first through hole comprises an engaging part protruding from the first

surface.

7. The gear clutch assembly as claimed in claim 6, wherein the driven gear
comprises a second through hole for engaging with the engaging part.

8. The gear clutch assembly as claimed in claim 7, wherein the driving gear
comprises a groove disposed around the engaging part and the driven gear comprises a
bump disposed on an inner wall of the second through hole and engaging with the
groove, the bump is adapted to move along the groove when the driving gear rotates
relatively 1o the driven gear.

9. The gear clutch assembly as claimed in claim 7, wherein the driven gear
comprises a groove disposed around an inner wall of the second through hole and the
driving gear comprises a bump disposed on the engaging part and engaging with the
groove, the bump is adapled to move along the groove when the driving gear rotates
relatively (o the driven gear.

10. An electronic device, comprising:

a body; and

a paper feed module disposed in the body, comprising:

a paper tray for stacking papers thereon;

a paper feed path connecting to the paper tray; and



a driving gear engaged with the pivot and adapted to rotate along the

pi vot, conprising: a first surface; and a ratchet integrally formed
with the driving gear conprising a plurality of teeth disposed on the first
surface; and a driven gear disposed on the driving gear, conprising: a
second surface facing the first surface; and at least a pawl integrally

formed wth the, dil venudeain dBe.ATGANALSHL a4 hthe driving

€tk aomMIEN
gear rotates in driving n, oneor ‘Ui Y&eth of the

tt
O .
ratchet is engaged,mjtp the paw and drives the driven gear to rotates with
the drivin ear i ar ,
he driving gear, ®HEN ?%@9%5*%?% “gar rotates in an opposite direction
every tooth pushes up and slides under the pawl so the driven gear does not
rotate along with #KEVHE 5apgnadage with the pivot qub adqpsast fooritaie déanzcide as
claimed in claim10, the ratchet and the driving gear are integrally forned
by injection mildingmprising:12. The el ectronic device as claimed in claim
10, wherein the pawl and the driven gear are integrally formed by injection
nmol di ng. a first surface; and
a ratchet integrally formed with the driving gear comprising a
plurality of teeth disposed on the first surface; and
a driven gear disposed on the driving gear, comprising:
a second surface {acing the first surface; and
at least a pawl integrally formed with the driven gear on the second
surface,
when the driving gear rotates in a driving direction, at least one of the
teeth of the ratchet is engaged with the pawl and drives the driven gear to
rotates with the driving gear, when the driving gear rotates in an opposite
direction, every tooth pushes up and slides under the pawl so the driven gear
does not rotate along with the driving gear.
1. The electronic device as claimed in claim 10, the ratchet and the driving gear
are integrally formed by injection molding.
12. The electronic device as claimed in claim 10, wherein the pawl and the driven
gear are integrally formed by injection molding.
13. The electronic device as claimed in claim 10, wherein the driving gear and the
driven gear are made of plastic.

14. The electronic device as claimed in claim 10, wherein every tooth comprises a

curvy side and a straight side, the pawl comprises a contact surface, the straight side of



13. The electronic device as clained in claim 10, wherein the driving gear
and the driven gear are made of plastic. 14. The el ectronic device as
claimed in claim210, wherein every tooth conprises a curvy side and a
straight side, the pawl conprises a contact surface, the straight side of
the tooth is adapted to engage with the contact surface and push the

cont act rfaee. . R drivin ar rotates in the driving direction, and
t he curvglldsLl0 e of ? ﬁéép ‘gé’ﬁ *;Iéél(’swgl&g%t S f’blﬁg?l ﬂﬁ‘)& I é’l"i‘ﬂ)gg"lﬁhﬁéf‘“’f he paw
when the ggi vin L gear rotates in f‘he opposite direction, ~~ 15. The

el ect ront" “’H@\?i‘gé NSO 39S 1 Hheciraing diErclgmed the ewae grdewil tep edyis
conprises a first through hole for engaging with the pivot and the edge of
the dri vidigiegerr Pashoumdnt Hdideynder ther pugh whet dhe dripingsesr antaengagitng par t

protruding fromthe first surface. 16. The el ectronic device as
cl ai ned opposltailimecii®n. wherein the driven gear conprises a second through
hol e for engaging with the engagi ng part. 17. The el ectronic device as

claimed in abailim l8estrovheiedioe tRecldiad ng cagar 1(QOWBE;ieﬁxe%eadﬁKfﬁlg,VEez@i sposed
around the engagi ng part and the driven gear conprises a bunp di Sposed on

an i nner . pwabtse®f drhenseeandid B-ugh.iho : 190 NG Wokhthe graove, the
bump is %ﬁ%@%t%ddté m)}ve"al on{’g tlheg%@%\lﬁ@h\?\tﬂgng%;ﬂ%v&r%%ggﬁ d:?\gﬁ tes
rel ativel roni.c claimed in

Yir LOULRE .dﬁj.ﬁygp %aﬂ » compria® an 6, 8L Gt roni ¢ devé.ce Es..
) r@ar around the [ist irowhihole comprises an engag : > {irs
claim 165 Wherer fithe dr P ven YesPmREHE A SLerdng PYS PR AN LEE BF §ihd an
i nner vvasltl,rgt the second through hole and the driving gear conprises a bunp
di sposed Bir‘? the engagi ng part and engaging with the groove, the bunp is
adapted to nove along the groove when the driving gear rotates relatively
to the drivef déarclectonic govicghis eliesd onidaitievdcevhascie| i ndsivenngat ai m 10,
wherein the el ectronic device further conprises a notor for driving the
drivi ng geamiscs a second through hole for engaging with the engaging part.
17. The electronic device as claimed in claim 16 , wherein the driving gear
comprises a groove disposed around the engaging part and the driven gear comprises a
bump disposed on an inner wall of the second through hole and engaging with the
groove, the bump is adapted to move along the groove when the driving gear rotates
relatively 10 the driven gear.
18. The electronic device as claimed in claim 16, wherein the driven gear
comprises a groove disposed around an inner wall of the second through hole and the
driving gear comprises a bump disposed on the engaging part and engaging with the
groove, the bump is adapted to move along the groove when the driving gear rotates
relatively 1o the driven gear.

19. The electronic device as claimed in claim 10, wherein the electronic device

further comprises a motor for driving the driving gear.



