DEPI NCHI NG MECHANI SM FOR PAPER JAM REMOVAL | N PRI NTER BACKGROUND OF THE

| NVENTI ON 5Fi el d of the Invention [00011 The present invention generally
relates to printers and nore particularly to a depi nching mechani sm whi ch
facilitates users to renove the jamed paper in printers. Description of

Rel ated Art [0002] Along with the w despread of infornmation products,
various information 10 products are devel oped, and the information products

have a gener gppuenth@hvist MBSl FORIONBNERY AM Eﬂ%ﬂ}pgﬁhﬁ PREEA spl ay met hods

of a conmputer, displays and printers are mainly used as i nmge out put
devices. Wierein, the printers can be approxi mately categorized into three
types of point matrix printers, inkjet printers and | aser printers. Taking
the laser printer as an exanple it has advantages of high printing quality,
fast printing speed, and | ow average cost of consunables, etc., so that the
| aser printer is one of the popular printers in the market. [00031 However,
during a paper picking pPOEESRGINPRE BHEAEENTEONhenonenon of paper skew
or paper jamis occurred due to a mechanical structure of the printer and
differ%nd%@d@{ﬂﬁé@@mﬂﬁ$operties. It is rather inconvenient and tine
consum ng that paper 20 jam occurs during printing or receiving a fax.
Usual | y pl@p@] | &hepreken iitvieetidnr geanshBy rdlngs pap@ters sndchagpadichyrlybeaf i xi ng
roller and the pressure roller. To correct the problem of paper skew, a
paper feettbmghidgwecinin ¥hieh picilitdt@ruse®Yo ReILOMN @GhédRPaliQ paflletsst the

paper, by which the paper is repeatedly slid to adjust a position thereof
or a nmecha®bg@lon of Related Art
[0002]  Along with the widespread of information products, various information
10 products are developed, and the information products have a general trend of diversity.
However, regarding tmage display methods of a computer, displays and printers are
mainly used as image output devices. Wherein, the printers can be approximately
categorized info three types of point matrix printers, inkjet printers and laser printers.
Taking the laser printer as an example, it has advantages of high printing quality, fast
15 printing speed, and low average cost of consumables, etc., so that the laser printer is one
of the popular printers in the market.
[0003] However, during a paper picking process of the printer, a phenomenon of
paper skew or paper jam is occurred due to a mechanical structure of the printer and
differences of paper properties. It is rather inconvenient and time consuming that paper
20 jam occurs during printing or receiving a fax. Usually paper jams when the transferring
paper is clamped by the fixing roller and the pressure roller. To correct the problem of
paper skew, a paper feeding device of the printer may perform actions to adjust the
paper, by which the paper is repeatedly slid to adjust a position thereof or a mechanical

structure is used to mitigate the problem of paper skew or paper jam. Generally in this



structure is used to mtigate the problem of paper skew or paper jam
Cenerally in this condition, it is necessary to renove the jamred paper by
manual ly fromthe printer or the fax nmachine. For renoving the jamed paper
the cover of the printer or the fax nmachine has to be opened and the user
has to pull out the jammed paper carefully. If the paper tears when
renmoving it fromthe feeding rollers, the torn pieces of paper nay get 5

stuck W €06 fRELAG MO RS il ta{)'(?rebgfgf;lz{r;:\gﬁ'[yoff?lﬂttﬁ@bﬁﬁeﬁ/\&r King with

any torn pieces of paper remain inside the r ers,  nore paper jans
are likely. t ur. [Hands rmay.al.sq t dirty tor ve. the | d paper if
t he paper%ies@f %%%gﬁc'vldg? ﬁ%ﬁo%”[}%thﬁéaﬁ)%?ﬂg?é%}%ﬁ r% devi 8§gg‘l*%léﬁebroé§€%i nventi on
is directed.to solve the encounterin robl em descri bed aboye with a very
i mpl e meERATTRINE SHeF PRSP HRAIREELR e Prbei Moumaa ey ceeHFE fIVENTI ON

[ 0004] Accordingly, the present invention is directed to a depinchi g
mechani sriaRf; Efs f“é@’i1 Ferpextngsit fip the Eeding rolierpths tprapeece; ahpapar PRy Atter s.

L5[ 00051 The present invention provides a depi ching nechanism for

rel easi ngstjckmvisein theypeedingrrolerpramt & the @ribtgcichitinacewbtkenguseh anp toenove

j ammed paper. The dep nching nechanismincludes a frane, a tray, a limter
arm a traessios pipen renedn igideithd fending emleee naondpaes ansare 1ifHe tf badwe i S

di sposed in the printer. The tray is adapted to carry printing papers,

di sposed Marddointaytake g difty &Y re@b e 1he Gateeh MRS itRGapdr MRmmdasyitHintifeer ann is
20 pivoted on the frame and | ocated below the tray. The limter ann is

al ways k h@dli#g NIl ce UThé IprQ8HNBVERLALE Atired8 (T .8 Sd i is located
bel ow t hgﬂ%?m teerlgann céind 1orllne end Pfot at albl ;refti xéd Sgﬁ/%ﬁlllg éfn?(ghrrr%é?glﬁd anot her

end freel 'olﬁgﬁ@l%@:ﬁge& o@@%ithia%ﬁ%f 1;?1& mect-llé %1|einfdtl<i.wpg1ag§f\éétgﬁn i csosgi sposed on
the frame and | ocated between the t ay an Phe“transn ssiom Fod.

[OOOGLDuri ng the normal printing process, the depinching nmechanismis in an
idle status and when paper jam occurs the depinthing nmechanismis in a

wor ki ng status. The
9 SUMMARY OF THE INVENTION

[0004]  Accordingly, the present invention is directed to a depinching mechanism
which facilitates the user to remove paper jam in printers,

15 [0005]  The present invention provides a depinching mechanism for releasing jammed
paper in a printer to facilitate the user to remove jammed paper. The depinching
mechanism includes a frame, a tray, a limiter arm, a transmission rod, a lifting device
and a sensor. The frame is disposed in the printer. The tray is adapted to carry printing
papers, disposed within the printer and located upon the frame. The limiter arm is

20 pivoted on the frame and located below the tray. The limiter arm is always kept
horizontal until being rotated. The transmission rod is located below the limiter arm and
one end rotatably fixed on the frame and another end freely attached to the limiter arm.
The lifting device is disposed on the frame and located between the tray and the

transmission rod.



lifting device gets into a working status froman idle status as soon as
the transm ssion rod engages with the lifting device. Mthe working status
the lifting device |lifts the tray 5froma first position to a second
position, and lowers the tray fromthe second position to the first
position. In the idle status the lifting device stays notionless. [0007]
The sensor is disposed on the frame and | ocated between the tray and the

limter a{O'ﬁhG]Thﬁu ﬁ@%l%rudlﬁala‘é\lgﬁﬂl qnéc% ﬁ e&eﬁ;l#ﬂﬁg B?c%flams?lﬂm n annglct ray. If

the firnmware of t e prlnter sensor will tell

whet her t y nthe fir i on, or. not, ', es then the notor
of the drt?rga\‘{jl}lénagnaduWhof1 PERET IR OB 4‘%% lﬁﬁlﬁ?lfngﬁ%?cgi‘l‘éSI&lsdﬂﬁﬁé?l I%Bi St@W%gr count s
to lift th tray i f not the notor will rotates ti t he sensor is

tri g%er e ”CgH"dﬁ?@%&?ﬁ?e?%ﬂ‘t‘%ﬂ?%‘t ’g‘?‘é a()jk il ﬁjﬁgﬁs dtﬁﬁ‘;‘@trrﬁdgf’ﬁ?;’ggﬁﬁ@tght ?hlal ft
up the tra e transmission rod is adapted to Wi

lifting d@@ icBEgEOV R Hisdifitee devicsr ube tf»@ﬂm@tmi e hgnmf;w@e%ﬁ@tkmmamze t he
lifting device to he in the working status. The 15 limter arm prevents
the t r%nsﬁﬁm sifost posidon & epgagkpesitide, thklobviefstthagadévindee whenl pdgiohi mter arm
is kept horizontal. And the transm ssion rod engages with the lifting

devi ce whenhe fivet fokitibh.ah teritleistntseheli fidy ddhe stdyanstbgsdson rod and the
lifting device are disabled as long as the limter armis not rotated.

300091 ACoori NPhd Gerddt RIRGREIEH 1Rf frdhe R RRERY LEAMENtHORay Sd¥emki fting
evi ce

limiter arm. The sensor is adapted to detect the position of the tray. If the firmware of
the printer wants to 1ift up the tray, the sensor will tell whether the tray is in the first
16 position or not, if yes then the motor of the driving unit of the printer will rotate X
number of encoder counts to lift up the tray, if not the motor will rotates till the sensor is
triggered and then subsequently rotate X number of encoder counts to lift up the tray.
[0008]  The transmission rod is adapted to engage with the lifting device to transmit a
torque to the lifting device to drive the lifting device to be in the working status. The
15 limster arm prevents the transmission rod to engage with the lifting device when the
limiter arm is kept horizontal. And the transmission rod engages with the lifting device
when the limiter arm is rotated. The transmission rod and the lifting device are disabled
as long as the limiter arm is not rotated.
[0009]  According to an embodiment of the present invention, the lifting device
20 includes a shaft, a gear, a cam and a lift pin. The shaft is rotatably fixed on the frame.
‘The gear is coupled to the shaft and adapted to drive the shaft. The cam is coupled to the
shaft and located between the frame and the gear. The lift pin is movably disposed on
the frame and located between the cam and the tray with one end freely attached to the

cam and another end freely attached to the tray,



20 includes a shaft, a gear, a camand a lift pin. The shaft is rotatably
fixed on the frame. The gear is coupled to the shaft and adapted to drive
the shaft. The camis coupled to the shaft and | ocated between the frane
and the gear. The lift pin is novably disposed on the frane and | ocated
between the camand the tray with one end freely attached to the cam and
another end freely attached to the tray. [ 0010] According to an

enbodi nen t he. present invention, the depinching, mechanismis in the
idle stath@qa eplﬂL @g&grgiﬁér%“%¥mP%§ %ﬁﬁﬁ%ggm?ﬁtﬁY%mPﬁ gwfggﬁﬁﬁﬁﬁdirection
The depi nchi.ng. nechanism.is in the rking status when the feed rollers
rotate | nAIPAEr Sendhy die SEH WhE FebiIkD) Piethe FofAT e hOTeKvar d
direction during the 5 normal printing process, and the feed rollers
rotate i ndifgéope %@F%ﬁh%ﬂé@@%ﬁ“\Ahé’hgﬁa\ﬁ@'kmjgaﬁﬁﬂt‘éfc‘dh@lstheli’@@l@iimccor di ng
to an enbodi nent of the present invention, the depinchng nechani smfurther
i ncl udes wwtate inggyeaverse threcTioe. The fggferollan-rotajesn dlidt fackhed dontionblotit®heof a
carriage of the printer. The carriage is adapted to carry printing pens
whi ch swespmlakfiinting @ravad, aridght feddifdileg rptaient tiRGeRiRbABScEG Viatpaphe printing
pens can deposit ink over the width of the nedia of the printer. The
trigger ajamdcsu@dapted to rotate the l[imter armto enable the transm ssion
rod to engage with the lifting device. [0012] According to an enbodi nent of
the preseiiinyaRti@y kN GARAMES! ANl GRURLEE 1 80880, @
g unit mal eed

driving unit of the printer. The drivin nl'y drives 15
rollers of .4he RrdME"A @? aus the.transmssion.rod.rotates in a
i rect t or"peumr R i inctiE VI S e RIS AR BardPe P Pamich ot e
f orwar d din?ctigg. Thgrjﬁﬁnsnis§hon erates_in,a,direct%oR away fromthe
limter arfiERen 8 FBed™s SHIEF S Biaptdo SRnPERtingpeat which syRe Klver se
direction. Thus, the transm ssion attaches to the Ilimter ann when the
imitdt ahrest Bie PoRIRG Prasrds shigat thaHaing SPBTFap daPast it @er Asavidhgages wit h
the 20lifting device when the |imter armis rotated by the trigger arm
[0013] Motdhgaedip efithgmringuriiba grigsor sral is pddptadita gotpe dedasiter pive tdepblachi ng
mechanismis in the idle status, and the feed rollers of the printer rotate
in a forwhe dadmsemirohto Dgage witheht liftmpdeacof the printer senses a paper
jam it will tell the feed rollers to rotate in a reverse direction and at
the meanwoil® i tcewiding tehd ehRliBak bF 8@ rdsentMBMAIED t transmission rod is

coupied to a gear of a driving unit of the printer. The driving unit mainly drives feed

15 rollers of the printer. And thus the transmission rod rotates in a direction toward the

limiter arm when the feed rollers rotate in the forward direction. The transmission

rotates in a direction away from the limiter arm when the feed rollers of the printer

rotate in the reverse divection. Thus, the fransmission attaches to the limiter arm when

the limiter arm is horizontal and the transmission rod rotates and engages with the

20 lifting device when the limiter arm is rotated by the trigger arm.
[6013]  More particular, during normal printing process, the depinching mechanism is
in the idle status, and the feed rollers of the printer rotate in a forward direction. Once

the firmware of the printer senses a paper jam, it will tell the feed rollers to rotate in a

reverse direction and at the meanwhile it will tell the carriage to move to a

b



predeterm ned position to trigger the trigger arm And then the

depi nchnthani sin starts to work as follows: The trigger armslides and
pushes down on the slope of the Limter armand thus the [imter arm
rotates clock wise. This action will free the transm ssion rod to rotate
clock wise. And then, the transm ssion rod engages with the 5 lifting
device to transmt a torque to the lifting device. And once the lifting
device is_engaged with the transm ssion raod, fhe ar, starts_ ta drive the
shaft and® Ite%emg%lnnc"\d PPRIRE 14 Wéﬁg%rg I“i‘&gfa’smtlhznfirtg‘i}“ Wgﬁﬁﬁ’f‘%@‘gfl?l?‘g’f‘mﬁlisi tion to
the second position %ﬂ@ | owers the tray fromthe second position to the
first posttiol WX ARINO™SE ThhBiggrcum: Sidfs Hepyshardord gomthe slepeot 88 race. And
t he user can easily and conveniently renove the jamred paper while 10t he
tray is |ipt@damy ool dus phe dimiten ernaiefaies gegiervises Thisnastien  witl Hieeef iermar e wi | |
tell the feed rollers to rotate forward. And since the transmssion rod is
coupl ed tashesigeard whctte dodhvese.t el thegdha Chdsaiisiontrbe edgngassmitisticon r od

wi |l disengage with the lifting device when the feed rollers rotate
forward. Wting devicemnwnbhe,a ohgetts Hggekingdevivd. |Andf onee titherihg aivdigrisarm from
1$ pushing down on it. And the limter armrotates back to its original

posi tion ierddZamt @b rafhissich BWNLYBES Blarts 1@ RORRTANE tld B §he@r M i s back
toits original position, the |[imter armprevents the transm ssion rod to

enabl e t h@e ki b9 oy I?(%n thé"ﬁltsmé%it}’éﬁ%o tl‘ich&cﬂﬁigl%dgﬁgn g Wegﬁg%sﬁ gets into

the idle status again and the fe rollTers rot or wa ready for

normal p ri;rcgs}ﬁ i(lﬁl?ﬁgsteg(él%gp?ﬁﬁibn %{9 h}%%@ﬂogitigﬂ %ﬁvrnge]:ﬁlés:_lgtte tﬁg‘ ?J%\égtlbwﬁﬁ%: ! ghlggﬂt o the

enbodi nen esent I nvention, 't ani sm
when paper | am occur the tray..is Jifted to the second position fromthe
first po§FT#@%1%de?§W§P§HCFba¥ﬂ%a$ PEYCOREHEY FBH e HHEHER PRRRIMIYC mechani sm

isin the idle status during normal printing process. And thus, the
depi n# urf§e HECRERFSm can facilitate the user to renove jammed paper when
paper jam occurs. &0016] In order to make the above features and
advant agd806fl t A&epine dranned papenisiremocdnibe dhremsicoiidl teld tizodedreticss tar e
described in detail below w th the acconpanyi ng draw ngs.
rotate forward. And since the transmission rod is coupled to the gear which drives the
feed rollers, the transmission rod will disengage with the lifting device when the feed
rollers rotate forward. At the meanwhile, the trigger arm will free the limiter arm from
15 pushing down on it. And the limiter arm rotates back to its original position (horizontal)
by its own weight. Then, once the limiter arm is back to its original position, the limiter
arm prevents the transmission rod to enable the lifting device. In this way, the
depinching mechanism gets into the idle status again and the feed rollers rotate forward
and ready for normal printing process.
20 J0015]  In view of the above, according to the embodiments of the present invention,
through the depinching mechanism, when paper jam occurs, the tray is lifted to the
second position from the first position and Jowered to the first position. The depinching

mechanism 1s in the idle status during normal printing process. And thus, the depinching

mechanism can facilitate the user to remove jammed paper when paper jam occurs.



5BRI EF DESCRI PTI ON OF THE DRAW NGS [0017] The acconpanyi ng draw ngs are
included to provide a further understandi ng of the invention, and are
incorporated in and constitute a part of this specification. The draw ngs
illustrate enbodi nents of the invention and, together with the description,
serve to explain the principles of the invention. 10[0018]FIG 1
illustrates a depinching mechanismin an idle status accordLng fo an o
enbodi nmen i nven e clep aching
mechani Sn[fﬂi)%] §1f101 ) mfd(e tglc aQove[IO 2916184 1hdeéd W%?t%?,eﬁ é)? ét{ )\ %ul{ ’[nﬁﬁgﬁ)]“Fl G 3
illustrates t nc mechanismin F|l G is in the working status,
15t he |.f%mH@eEgv ge“?@‘@%&ﬁ@éﬁiﬁvw¥m@ Wﬂ%ﬁ%ﬁ?%%Wde¥Bﬁ‘Eﬁ@nf%%uﬁray is
lifted to the second position. [0021]FIG 4 illustrates the lifting device
of the depiWeling nechanismin FIG | is still in the working status to

| ower the tray to the first position. [0022]FIG 5 illustrates the trigger
arm of the depinching nechanismin FIG 1 is 20di sposed at the carriage

bottom of the printer.
5 BRIEF DESCRIPTION OF THE DRAWINGS

{0617] 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,
serve to explain the principles of the invention.
10 {0018] FIG. | illustrates a depinching mechanism in an idle status according to an
embodiment of present invention.
[0019] FIG. 2 illustrates the depinching mechanism in FIG. 1 starts to get into the
working status.
{6020] FIG. 3 illustrates the depinching mechanism in FIG. 1 is in the working status,
15 the lifting device is engaged by the transmission rod and the tray is lifted fo the second
position.
[0021}  FIG. 4 itlustrates the lifting device of the depinching mechanism in FIG. | is
still in the working status to lower the tray to the first position.
[0022}  FIG. 5 ilustrates the trigger arm of the depinching mechanism in FIG. 1 is
20 disposed at the carriage bottom of the printer,
[0023]  FIG. 6 schematically illustrates a cross section view of the lifting device of the
depinching mechanism in FIG, 1.
[0024]  FIG. 7. illustrates the enlarged view of the lifting device of the depinching

mechanism in FIG. 1.



[0023] FIG 6 schematically illustrates a cross section view of the lifting
device of the dep nching nechanismin FIG 1. [0024]FIG 7. illustrates the
enl arged view of the lifting device of the depinching nechanismin FIG 1.

DESCRI PTI ON OF THE EMBODI MENTS [ 0025] Reference w ||

now be nade i n det ai

to the present preferred enbodi nents of t he invention, exanples of
which are illustrated in the acconpanyi ng drawi ngs. 5Werever possible, the
sanme reference nunbers are used in the drawi ngs and the description to
refer to the sane or |ike parts [0026]The figures are not drawn to scale

and they are provided

aspects of the inventio Eﬁ?é“ﬂé@@ﬁﬂ%@HEﬁﬁﬂ%ﬁp%W

|ustrate the Eresent i nventi on.

Sever a

‘NTfef erence to exanpl e

applications for illustration. It should be understood that numerous

15

20

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 to refer to the same or like parts.

[0026]  The figures are not drawn to scale and they are provided merely to illustrate
the present invention. Several aspects of the invention are described below with
reference to example applications for illustration. It should be understood that numerous
specific details, relationships and methods are set forth to provide a full understanding
of the invention. The present invention may be embodied in many different forms and
should not be construed as limited to the embodiments set forth herein. For example, the
present invention can be embodied as a method or a system.

[0027] The present invention provides a depinching mechanism with a simple
mechanism and low manufacturing cost in order to solve the encountering problem of
paper jam in printers, in which the depinching mechanism facilitates the user to remove
the jammed paper when paper jam occurs during printing process.

[0028]  IFirst, the configuration of the main components of the depinching mechanism
according to an embodiment of present invention is going to be described accompanying
with figures. FIG. 1 illustrates a depinching mechanism in an idle status according to an
embodiment of present invention. Referring to FIG. 1, the depinching mechanism 100
for releasing jammed paper in printer including a frame 110, a tray 120, a limiter arm
130, a transmission rod 140, a lifting device 150 and a sensor 160. The frame 110 is

disposed in the printer. The tray 120 is adapted to carry printing papers, disposed within

1.



10 specific details, relationships and nmethods are set forth to provide a
full understanding of the invention. The present invention nay be enbodi ed
in many different foanms and should not be construed as limted to the
enbodi nents set forth herein. For exanple, the present invention can be
enbodi ed as a nethod or a system [0027] The present invention provides a
&i nching nechanismw th a sinple 15 nechani sm and Iom/nanufacturing cost

in order to_solve the encou rin rabl em of a rinters,
whi ch thet%d SR RS Mery Y P B2 R8T A e B e mrmrad

paper mhe n1occ rs durin rinting process. [00281 First, the
confi gur at 8@*“%3 6%%%%&%?@“%?r%Hb“@ébﬂﬁ@WJﬁ@tW§éﬁaﬁl@ﬁﬂaccordlng
to an enbodlnent of present‘lnventlon is going to be described acconpanyi ng
20 with foeygriettedrilty transmissipgt jogtldq 1%1%0@@196? h@lhvfrﬂg: aieramins a0 andamei dl e
status according to an enbodi ment of present invention. Referring to FIG
1, the depilmehiably fived barihsirmd0]F anl metheasidnitge)yaattwelckd paperiinirer print er
including a frame 110, a tray 120, a limter arm 130, a transniission rod
140, & |i130i Tige Ut clevit505aRdiGosAnmOhe 16he 1Thand loamed bdi@ebSthdissposed in
the printer. The tray 120 is adapted to carry printing papers, disposed

W thin tireapd iRt@hs@dRgod @gaued upon the frame 110. The limter arm 130 is
pi voted on the frane 110 and | ocated below the tray 120. The limter arm

130 is aljpgos KgRb: ﬁ'l@rdech 1{19111 olf'@Bﬁ%upzﬁfo &l QLR 91')01%&&&%{6%?){1@0&1 !gon rod 140

is Iocated bélow the |1 m er arm 1 one en |xe t he

frame 11 freel ached t.o a 0. The
lifting g%?%g&@ﬁg@%ﬁlgﬁgug ¥m%¥h ﬁ?ﬁ ﬁ%gadhﬁm %ﬁgF PP ﬂéen t he
tray 120 and the .t ﬁﬁ?ﬂlSSlOﬂ rod 140 [00% % After the description of
conflguré?$zﬂnﬁ?lﬂa coriptnenteE! ipgh BhisHsmétani SH@tescffon i s
going to be roughly illustrated. FIG 2 |IIustrates t he depi nchi ng

mechali s rﬂeviﬁcfrm@w&h@tsa?r b0l et thatvorinestiols Kinkitiss devies isengeed
illustrates the 10 depinching mechanismin FIG 1 is in the working
status, thidhd Fanspisgiodewd e thetrangdfedtonhe sdeend poaitiond §6i dilusodesthd t he tray
is lifted to the second position. FIG 4 illustrates the lifting device of
t he depi ndmgmdpvirecifahe sepinahifel @echbniss 18tHIGI 1iinsiitha werdkokigy shatus to | ower
the tray to the first position. Please refer to FIG 1 to FIG 4. Feed
rollers asweeruseiaby yo uefilsi fosplonNPRES fe@r i@ SU PI kNFING. PRREfFSlers! fde t Ni S

enbodi nent, the depi nching
usually used in printers to feed printing papers. In this embodiment, the depinching

15 mechanism 100 is in the idle status when feed rollers of the printer rotate in a forward
direction. The depinching mechanism 100 is in the working status when the feed rollers
rotale in a reverse direction. The feed rollers rotate in the forward direction during the
normal printing process, and the feed rollers rotate in the reverse direction when paper
jam occurs.

20 [0030]  In the embodiment, referring to FIG. 1 to FIG. 4, during the normal printing
process the depinching mechanism 100 is in an idle status, and the depinching
mechanism 100 is in a working status when paper jam occurs. The lifting device 150
gets info a working status from an idle status as soon as the transmission rod 140

engages with the lifting device 150. In the working status the lifting device 150 lifts the

-8-



15 nmechanism 100 is in the idle status when feed rollers of the printer
rotate in a forward direction. The depinching nechani sm 100 is n the
wor ki ng status when the feed rollers rotate in a reverse direction. The
feed rollers rotate in the forward direction during the normal printing
process, and the feed rollers rotate in the reverse direction when paper
jam occurs. 20[0030] In the enbodinent, referring to FIG 1 to FIG 4,

during th M.ng .progess the depi.nchin chanism 1 LS in an idle
st at ug, aﬁ#%@%@%iiﬁ%ﬁgﬁgoﬁgﬁ%ﬁ|Sesc uﬁ@%nioémzng‘g%reﬁ gh& gy g?%émi‘i\hen paper
j am occur The

8 i fLi nE degi Ge 150_,geh? info. a worki nq__st atus froman idle
status as ESEHRALOHHR 17 HhOmilLEipeHtieD ‘1%(5*"‘%”3%6%%3 et Htinhdeviser P ng devi ce
150. In the working status the lifting device 150 lifts the tray 120 from
a first pBYSCRYRISE-to a second position P2, and lowers the tray 120 from
t he second position P2 to the first position P1. In the idle status the
lifting dé0sde T8, dwwyise mpnindmiessd [40084Fhenih thoviftie déviansiti issi on roc
140 engages with the lifting device 150 is 5 going to be explained. Please
refer 1o g tobeteaplkinGl. Meagaifer.to FI@ It todliS i agdi0 M Hedrahdfisdisn @dapted to
engage with the lifting device 150 to transmt a torque to the lifting

devi ce 150 aligptadrib éepapbeithithd lifigz 8eNdCB0 16 QatshibLrobdhelih BBk NGicst at us.

When there is no paper jammed during the normal printing process, the
limter : £V : 1SSk r np aging with
the 111t 19 e oo oag e ANaNER 4 PF i ae s e e L TS0
The |imt; _ : S I QF ith . capapbility o epi ng horizontal by
its own v%éﬂ‘grﬁ? rﬁ:ugn?f?ﬁﬂecrneoq@? %gﬁﬁej@}t%éécﬁsésf %g:gl?lglemex lrigsc}(?e)lﬁgﬁ &GWS%F he limter
aim 130 i,s _kept. horj Lal by iits o Lght as | ,as it is not being
rotated. ARd" Sﬁgntl?daﬁzgﬁ*g@i bgﬁagl%wit%%ﬁé‘géé@"wtlﬁ(pg‘ﬁée ierlimilfg @ vi ce 150
when the limter arm130 s rotated. The |limter arm 130 w || be horizontal
agai n'%her Ot iR ekepy ﬁ‘?ﬁ‘?@}ml'sTIﬁaIHR“?roar’l’ﬁ’oF‘r?als degmngd withi ¢pgalphyceiskecritpe

transm ssion rod 140 and the |lifting device 150 are disabled as |long as the
limter hRFRRUZEPYiE eyt weightaf digre 5003 farbe prertyow it. Wdus theiltster ar m 130 i s
triggered to rotate is going to be described. In the enbodi nent, the

depi nchi rgmnBehakdips herl00tat by tthewn weghusdsng@ad it isgge beimg mtiE0. Adl @ 5
illustrates the trigger armof the depinching nechanismin FIG 1 is 20

di sposed tanhsthhgoe ard | g chat twm B lihg @VicBt180 whbs tsheMied AmFl3Gis 5, the
trigger arm 170 is attached onto bottomof a carriage 20 of the printer.

The car rira@ed2Mhd Isnigdapt 880 (a1 BakdroRhl BhinnthReRs,EGH LsWaERMEI t and
right during printing process so that the printing pens can deposit ink

S L e S
transm S%xﬂﬁls the limiter arm 130 is not rotated.
[6032] And then, how the Hmiter arm 130 is (riggered to rotate is going to be
described. In the embodiment, the depinching mechanism 100 further includes a trigger
arm 170. FIG. 5 illustrates the trigger arm of the depinching mechanism in FIG. 1 is
20 disposed at the carriage bottom of the printer. As shown in FIG. S, the trigger arm 170 is
attached onto bottom of a carriage 20 of the printer. The carriage 20 is adapted to carry
printing pens which sweep left and right during printing process so that the printing pens
can deposit ink over the width of the media of the printer. As shown in FIG. 2 and FIG.

3, the trigger arm 170 is adapted to rotate the limiter arm 130 to free the transmission



rod 140 to engage with the lifting dev ce 150. [0033] Furthernore, the
details of the lifting device 150 in this enbodi nent are going to be
illustrated acconpanying with figures. FIG 6 schematically illustrates a
cross section view of the lifting device of the depinching nmechanismin
FIG 1. FIG 7 5 illustrates the enlarged view of the lifting device of

t he depi nching mechanismin FIG 1. Referring to FIG 6 and FIG 7, the
lifting dﬁé‘*‘?ﬁ 150 in ﬁiﬁ ﬁ% adshaf 151 a gear 152, a cam 153 and a lift
pin 154. 7T vaf' e es it e Hovacsgry 5f| xed on the frame. The gear 152 is
coupl ed t@ t he Ehaft 151 and adapted to drive the shaft 151, The cam 153 is
coupl ed tl8%tHe Epkrermag,t 1&%#%&%&%9%@&SwaefhfSreaﬂa@du%t HAEVIRe gear
152. The inner races of the 10 gear 152 and the cam 153 can be designed in
doubl e- D tPdut iperatesy agopaiing witadigricssFién 6 shametsalinilhisyates hereshaft 151 is
a doubl e-D shaft to couple with the gear 152. The |lift pin 154 is novably
di sposed seeticnhéet r dntbe 1#i0n@devito o tledddpédovignuédienicanm 18G. andiGhe tray 120
with one end freely attached to the cam 153 and another end freely attached
to the trifysuh@ thel cnlaggtdividvosy the HRing ABVidOSF hasepindping dekRmmEnnRdpr of i | e on
the outer race to push 15 the lift pin 154. Therethre, the tray 120 is

lifted Oerféﬂ/iﬁ%MIGOBraﬁéPHﬁ@' nlgluytm@&vicee}s@ﬁl%ﬁﬁ&semaﬁ% Rrebi 1 of the cam
153. In the enbodi ment, as shown in FIG 3, when the |ft|ng device 150 is

h . 4.1, : lif
in the woLking a%ﬁ ‘?ttlfﬂspmtl@rQ ”ILHS s%%fgzl ?ll %sﬁétﬁgﬁlaﬂ%ﬁ%g tigyfr}lngag %% tolift

the tray 120 up to the secon e cam esfromOto
180 degr ‘@ﬁ wn é t,he ]FEQS atl n f.rom 180 to
360 degr ggm Cd%g‘% bil‘h? SR anda @)ﬂedstg df%&ﬁﬂ?g%ﬁ de?ﬁ%ﬁm\/\f# lflf%y 120 to
the first %{ﬁ @s gear_js not engaged and
t ransni ttt%%qﬁhQSfS oS l?qrfﬁ%m&lb%gmﬂ‘b IWW’%&F tReThe 8y 1356 RéBps st ayi ng
inthe first position PlI_during the nornal EEg)untl ng process. The outer
pr edetler edeld?rdthelcangp3 cpaebedasiznsdindonblsd) Fasraited stable gpaintigfiate t he
desired distance which the tray 120 has to be lifted up. [0034]1n the
enbodi merftnd egaighyolin shaft FIIGs aZoulia® thrfinsaiuphivith thodeat 402. i Thediuphed to the
driving unit 30 of the printer by neans of a gear. The transm ssion rod 140
i s connedtéd mitahlytdigoskd oni thgirane 11 (BMdtibcacudPhatvaeg darcam THE atd dBSAY SSi on rod
140 is further

120 with one end freely attached to the cam 153 and another end freely attached to the

tray 120. In addition, the cam 153 has a predetermined profile on the outer race to push

15 the lift pin 154, Therefore, the tray 120 is lifted or lowered correspondingly via the

predetermined profile of the cam 153, In the embodiment, as shown in FIG. 3, when the

lifting device 150 is in the working status, the lift pin 154 is pushed by the cam 153 to

lift the tray 120 up to the second position P2 as the cam 153 rotates from 0 to 180

degree. As shown in FIG. 4, as the cam 153 keeps rotating from 180 to 360 degree, the

20 Lift pin 154 is lowered together with the tray 120 to the first position P1. As shown in
FIG. 1, the gear is not engaged and transmitted any load and thus does not work and the
tray 120 keeps staying in the first position P1 during the nommal printing process. The

outer predetermined profile of the cam 153 can be designed according to the desired

distance which the tray 120 has to be lifted up.
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configured a gear to engage with the gear 152 of the lifting device 150.
The transmssion 5 rod 140 is driven by driving unit 30 of the feed
rollers of the printer. And thus, the transm ssion rod 140 rotates in a
direction toward the limter arm 130 when the feed rollers rotate in the
forward direction. The transm ssion rod 140 rotates in a direction away
fromthe limter aim 130 when the feed rollers of the printer rotate in the

reverse djrection, Thus,. the transm ssigon.rod 140 attaches to the limter
o140 i na s SRSBelly o< A0S RoPRE Shiok RSSO MR R AHSH LS on T od
140 rotatgs(ﬁnd engaggs“mﬁth:the lifting device 150 with the gear engaging
to the gedf H¥» 808t AR of ithe Prigerdy means180n wevdn Thy dapsorpsiey rosk FA01B0 i s
rotated by the triP er arm 170. EOOSS]FinaIIy, the function of sensor

conf i gur egPrpertedhvgh gwb'afmﬁemt 30sthiauply s teeart &k trRsféssianmgd €60 Bl @tha, t he
sensor 160 is disposed on the frame 110 and | ocated between 15 the tray
120 and tdveflibimid b geardr med@0witTthe geerisd ot thé0fting deequi Fedht padeti'dh t he
status or the position of the tray 120. For exanple if the tray 120 has to
be |ifs edotpa0tindrisenspeilig unit130 drehd fashebings of be prindyt. A2 tins, iR i ts

| owered position (the first position Pl) or not, if yes then the notor of

the drividgstikibon 36d Wi bot418d At £ 48 BYRRYar @ thcONERISmC N, Sent Be lidchit the tray
120 up, if not the nmotor will rotate till the sensor 160 Is triggered and

then 20 sybsequenh e Fo2kahSScUEE « s SRR248E 199 L{@%&’ G0 ldbdsohhe tray
the f t s to

120 up. In other words, unction o e sensor zero the

iti td : . [ am pc dthe lifti devi 100
Srarts ooy T e It dSCPBREE. ATRGEHT Bo iRt Bl bRy ant age of
ensuring the position of the . tra 0. [0036] Mye particular, in thi
b odi martieCUT Ty BF SRR g Bt BEEES- 0t e i et g Rt s 100

isinthe idle status, and the feed rollers of the printer rotate in a
forwald diTi&EarBn40cn derizgmals Thenppaisgpn 1ore 14} rowtey ansbensages avihaber j am it
will tell the feed rollers to rotate in a reverse direction and at the
meanwhi | diffigg ¢gvide k581vitht the gesa endagipe 1@ ieteoamii of the litipg dddadeelShiwhed positi on
to trigger the trigger arm170. And then 5 the depinching nechani sm 100
starts t chevomkerasmfigh iowsted Hyehd wigggerm aftm 170 sl i des and pushes down on
the slope of the limter arm 130 and thus the limter arm 130 rotates clock
wi se in tiho3s] enbiodiyyeRd fundidsSopghi®@toidihed il B8 diRdth@NsMiksko. rod 140 to
rotate clock wise. And then, the transm ssion rod 140 engages with the

lifting dexhifigs PPIA.Q, iHeARSE 16@ist QRN dCtht B8ule! fibiRY 108K GRRD- And once
t he Iiftinglde%ice 150 fs engageg 0 mﬁfh thelfranéﬁissionq%8%§§40, t he

?ear 1]552 fd l%}I ﬁZ()tzzgldﬂﬁé Hﬁlithxgzﬁ'%nsﬁ%f ‘rhé%sﬁ%o ﬁﬂh%tqgi?ﬁtgeﬁéggagg l?%g rs]'éamts _f(l)e cam 153

ifts the tray 1 romt i rst "position p05|fion P2 and

0vets g, Mgt A0 LT SRRne ROR 90058 ber M e 02RO, Pt ™

means of edet er m-ned” profi Fate
easily a g convenient|y rempye the jamed paper while the tray 120 is
Cifted. d P@@%ﬂﬁA‘f’ per ﬁ}?érﬁyal:érﬁégdnﬂéwef?dqus%%&@a Lirgt pesifion RlAgr @0 | | tel |
the feed rollers to . )

if yes then the motor of the driving unit 30 will rotate X number of encoder counts to 1ift

the tray 120 up, if not the motor will rotate tiil the sensor 160 is triggered and then

20 subsequently rotate X number of ercoder counts to lift the tray 120 up. In other words,
the function of the sensor 160 is to zero the position of the tray 120 when paper jam
occurs and the lifting device 100 starts to be in the working status. Such configuration

has the advantage of ensuring the position of the tray 120.

[0036] More particular, in this embodiment, during normal printing process, the
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rotate forward. And since the transm ssion rod 140 is coupled to the gear
whi ch drives the feed rollers, the transm ssion rod 140 will disengage with
the lifting device 150 when the feed rollers rotate forward. At the _
meanwhi l e, the trigger arm 170 will free the limter arm 130 from pushing
down on it. And the Iimter arm 130 rotates back to its 20original position
(horizontal) by its own meight Then, once the limter arm 130 is back to

its origi [ m.ter transm ssion rod
140 to gn&%ngﬁgnﬁdﬁn$nlﬁjgé?cglﬁgéapF @HﬁﬁfﬁgyhﬁﬁH£%535WHﬁﬁﬂﬁﬁ mechani sm
100 gets in e statu gain and the feed rollers rotate forward and
readg foH“ﬁﬂgﬂﬁﬁgﬁﬁ?ﬂﬁPnﬁ?%ﬂg ?Pﬁﬁ§8PfFWIVF@ﬂﬁ6WW%ﬁ@mﬁb6Wb1t%Eb%ﬂdlng to
the enbodi ments of the present invention, through the depinthing

mechani snie WrdnoHep de l?fé‘iﬁ*ﬂ Boctivese dhectiop ppdias thq meenwhile it wall sdcdad posi ti on
fromthe first position and |lowered to the first position, The depi nching
mechani smakinge A tthimo valive sedstersinddi pesigpono tiigder fheitngdengmpr/dcasstheSi nce t he
tray is |lifted by the depi nching mechani sm the user can easily and _
conveni enhé yephehingendchaijrand®dabpapeik asdotdok Uhe tidrer depimehdRgndechani sm
can facilitate the user to renove janmed paper when paper jam occurs.

[0039] I't pishds de@napp@s ERbe bOHeNRSRr Sith [1E@dnd huk MR BhlterlDAL13¥85LRYS
nodi fications and variations can be made to the structure of the present

i nventi onyyikthedin ERRAMLIRGEL AL Lh6: SFPRE: ﬁlre t§18§1£IS§IOIPIOdt1Q8 t p)\{ﬁg't ion. In

view of the foregoing it Is intended that t resent invention cover

modi i Catél&#}%lﬁgq\fn\ﬁatpérﬁttﬁ I%SR&SSI%ergd ll{l% ng?a'g(%nw s Iﬁlﬁed 36@19(;% 158I | within

t he scope omnn and

fransmit a torque to the lifting device 150. And once the lifting device 150 is engaged

10 with the transmission rod 140, the gear 152 starts to drive the shaft 151 and the cam 153.
Then, the cam 153 lifts the tray 120 from the first position P1 fo the second position P2
and lowers the tray 120 from the second position P2 to the first position P1 by means of
the predetermined profile in its outer race. And the user can easily and conveniently
remove the jammed paper while the tray 120 is lifted,

15 [0037]  After the jammed paper is removed, the firmware will tell the feed rollegs to
rotate forward. And since the transmission rod 140 is coupled to the gear which drives
the feed rollers, the transmission rod 140 will disengage with the lifting device 150
when the feed rollers rotate forward. At the meanwhile, the trigger arm 170 will free the
limiter arm 130 from pushing down on it. And the limiter arm 130 rotates back to its

20 original position (horizontal) by its own weight. Then, once the limiter arm 130 is back
to its original position, the limiter arm 130 prevents the transmission rod 140 to enable
the lifting device 150. In this way, the depinching mechanism 100 gets into the idle
status again and the feed rollers rotate forward and ready for the normal printing.

[0038]  In view of the above, according to the embodiments of the present invention,
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VWHAT IS CLAIMED IS: |. A depinching nmechanism for paper jamrenoval in
printer, conprising: a franme; a tray, disposed in the printer and | ocated
upon the franme; 5a limter arm pivoted on the franme and | ocated bel ow t he
tray, wherein the limter aimis kept horizontal until being rotated;

a transm ssion rod, |ocated below the limter armand one end rotatably
fixed on the frame and another end freely attached to the limter arm a

lifting dgyj Ewhghﬁﬁﬁaﬁg%Bﬁdﬁpln P@gfpand | ocat ed b e%&%fShﬁnﬁbtﬁay and t he

10 transnlsuﬁon ro evice gets i ng st at us
froman idle s n._as.the trans on rod.enga WM th the
lifting dsgv(?l}gémsttlﬂnthﬁg’ %B?kglt &S}téotnaﬁnﬂéo‘f‘ﬁfreg l“‘? PREPEERANC g 5‘?11’{1‘§}“tnﬁe tray
froma first position to a second position, and lowers the tray fromthe
second pdg?cth?’blﬁmt‘%mtth"e‘dfq fialps BEEE PPFH PIIDEREoGes Singe de Gy isHitelibyt i ng

devi ce stays notionless; and 15a sensor, disposed on the franme and | ocated
bet ween tihe depiaghinmepceiiaisii et wser aanngasibheneiomveentyensove s jadaptied t o
detect the position of the tray; wherein the transm ssion rod and the
liftirg deyecdéndribusdileatepadhiag nleolngisas cdnhfaciliiam hersartnreBovegmmetiat ed, and
once the limter armis triggered to rotate, the transm ssion rod engages

Wit h the gabéitving pdeatijarot@rd ransnmt a torque to the lifting device 90to
drive the lifting device to be in the working status, otherwise the limter

armis kegpb3g] It will be apparent to those skilled in the art that various modifications and
vatiations can be made to 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

10 present invention cover modifications and variations of this invention provided they fall

within the scope of the following claims and their equivalents.

13-



hori zontal and prevents the transm ssion rod to engage with the lifting
devi ce. 2. The depi nching nmechani smaccording to claiml1, where.n the
lifting device conprises: a shaft, rotatably fixed on the franme; a gear
coupled to the shaft and adapted to drive the shaft; a cam coupled to the
shaft and | ocated between the frane and the gear; and alift pin,
novabl y di sposed on the frane and | ocated between the camand the tray with

one end f 2 o the cam and another end freely attached to the
tray gﬁﬁ#% E%%ﬁﬁgﬁ Fg mechani sm according to claiml, wherein the
I|ft|ng mechanismis in the idle status when feed rollers of the printer
rotate in a fg w%p@”HgF%EPW@WHQBn%YP%@\PFFfmﬁﬁﬂﬁé@ﬁﬁﬁn%%m¥§mgn t he wor ki ng
status when the feed rollers rotate in a reverse direction. 4. The
depi nch ng ne&ﬁ%ﬁﬁsnlaccording to claim1, further conprising a trigger

ann, wherein the trigger armis attached onto bottomof a carriage of the
printer, and &Hey.dispergein Gaprintsr adapned upon thetfatre; the liniter armto enable
the transmi ssion rod to engage with the lifting device. 5. The

depi nchi ng meehaitbrsmmagicord bm ghetfonelaai Mchied WhHewahdtriyhehtei@ansdigsé-on rod is
coupled to a driving unit of the printer, the transm ssion rod rotates in a

di recti onamilis kb@warighntd @ndlivding@stai;m When feed rollers of the printer
rotate in the forward direction, the transnm ssion rod rotates in a

di rection away yffs@RsiRgod 'I&atcc%rheﬁfvmh\éhﬁlﬂteﬁ Qﬁn Ny QJder‘{ﬁlb TideAQ,Pri nter
rotate in the reverse direction. he de mechani sm

accordi ngthE@m@.'c%cﬂxfEthoWﬁée Jttqghe‘ii Pl%%l??@ iy rod attaches to the limter
arm when t he mter armis orlzonta % e’transmssmn 20rod rotates
to engage wit h h%tmg elv];c:[el Qgpcgs'e Io%ethwq'eagiet and focate& %E[W%(-I;nmi {estwfyoagn%t 1‘,?1%1
10 transmission rod, wherein the lifling device gets into a working status from an idle
status as soon as the (ransmission rod engages with the lifting device, in the working
status the lifting device lifts the tray from a first position to a second position, and
lowers the tray from the second position to the first position, in the idle status the lifting
device stays motionless; and
15 a sensor, disposed on the frame and located between the tray and the limiter arm,
wherein the sensor is adapted to detect the position of the tray;
wherein the transmission rod and the lifting device are disabled as long as the
limiter arm is not rotated, and once the limiter arm is triggered to rotate, the
transmission rod engages with the lifting device to transmit a torque to the lifting device
20 to drive the lifting device to be in the working status, otherwise the limiter arm is kept
horizontal and prevents the transmission rod to engage with the lifting device.
2. The depinching mechanism according to claim 1, wherein the lifting device
comprises:

a shaft, rotatably fixed on the frame;
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7. The depinching nechani smaccording to claim1l, wherein the tray is
adapted to carry printing papers and the carriage of the printer is adapted

to carry printing pens.

a gear, coupled to the shaft and adapted to drive the shaft;

a cam, coupled to the shaft and located between the frame and the gear; and

a lift pin, movably disposed on the frame and located between the cam and the
tray with one end freely attached to the cam and another end freely attached to the tray.

5 3. The depinching mechanism according to claim I, wherein the lifting
mechanism is in the idle status when feed rollers of the printer rotate in a forward
direction, and the lifting mechanism is in the working status when the feed rollers rotate
in a reverse direction.

4. The depinching mechanism according to claim 1, further comprising a trigger
10 arm, wherein the trigger arm is attached onto bottom of a carriage of the printer, and the
trigger arm 1s adapted to rotate the limiter arm to enable the transmission rod to engage
with the lifting device.
5. The depinching mechanism according to claim 1, wherein the transmission
rod is coupled to a driving unit of the printer, the transmission rod rotates in a direction
15 toward the limiter arm when feed rollers of the printer rotate in the forward direction,
the {ransmission rod rotates in a direction away from the limiter arm when the feed
rollers of the printer rotate in the reverse direction.
6. The depinching mechanism according to claim 1, wherein the transmission
rod attaches to the limiter arm when the limiter arm is horizontal and the transmission
20 rod rotates to engage with the lifting device when the limiter arm is rotated.
7. The depinching mechanism according to claim 1, wherein the tray is adapted

to carry printing papers and the carriage of the printer is adapted to carry printing pens.
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