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PAPER SKEW REMOVAL APPARATUS AND A PRINTER 

USING THE SAME 

The pr~sent invention rela~es generally to a paper skew 

removal apparatus for use in a paper feeder, and, in particular, 
to a p~per skew remcr:al appara~us tor use in a prin~er that will 
redcce the pr!n~er siza and speed up p~int ti~Q, ar.d a tgchniquo 

for removir.q t!:e ske:-1 of ;ia?er in a paper feeder. 

Generallv, •Jaricu.s t:z·~es of pa!Jer skev remcval 

apparat~ses ~ave been pro~csad. F!GS. 20(a)-20(c} ~llustrate a 
paper skew ::-:er.ioval ~?::~=:::.-=-u~ de~c=i!:ed .:.n Onexa:cined Japanese 
t>ai-en- 'o"' 1 : ... a~..:on ..... i.:e; - - ..... ""- ~--"- _.... .......... ... -· J.-l410i0. The paper skew removal 

appa!"a-=us i::c~-:.!cles a ;:!ater. 2 ,;:ositi.c::ed ori:!logonal tc an advancinq 
direc~~c~ A o: a pa~e= P fed by pai=ed paper feed =oilers l, l. 

h . - , 2 . l . l "" • . h f ... '"' . d T .e axis o: ; ... aten :.s pa!:'a--=- to t •. e ax.?.s oi: eac o ...... e paire 

pape!" =eed ro~lars !, :. Wh•n l•adi~q Qd9- Pa of paper P advancc5 

and contacts pla~an z, a slack loop Pb forr:ts in paper P as s~oYn 

i~ F!G. 20(b). T~e slack locp Pb a~sorbs a skew o: Uie paper. 
Therea!tar, ~!aten 2 :::-:~t:es in a c!.::ckwise direct:!on so as to feed 

paper .P as s!:own ir. :"!G. 2J (c) . Wit!: plat:an 2 rc-:.a-:inq in the 

c:lcckwise C.i=ect:.o:i. and paper ? ::o.,,inq in tile d!::aci:ion as 

ir.d~ca~ed by arrow A, ;aired paper feed rollers l, l =otate in tt.e 
cloekWise el=ection a~: a slackenad pari: Pb', having absor=•d the 
skew, qraaua!:y disa?pears. 

Miot:her pa;:er skaw removal apparatus, snown in FIGS. 
21 ( a)-21 (c) , is desc:-!.!:ed ir. Unexamir.ed Japanese Paten~ .Pul:)lication 
No. ~ei. 2-6234S. F!G. 21 (a) shows a sinqle lonq paper feed roller 
3 and a disc~arqe !i!~ 4 ~hich in~erae~ with each 01:.~ar to feed . -
paper P while ~res~ir.q t~e paper over its tull W1d1:h. A pa1r ot 

rolle=s 5, 6, · posi t!.cned dcwns~ream of the combinaticn of paper 

feed roller 3 and disc~arqa film 4, are arrayed ort.~cqanal to -:he 
advancinq direction ~ of pa~er P. A leading edqa Pa of paper P 
moves 1n ~ne ~!~ec~~on as 1n~i:ated by arrow A and contacts a nip 
T be-:#aen s-::s~.:.cnary pairaci rol:Lars= s, 6. '.rhi::an, aa 8hown in FXG. 
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Z1(b), papar? 1s tur~ed in the direction of ~n ar=ow B. As a 

result, ~~e paper skaw is =emoved and the paper is or!entated as 

shown in FIG. 2l(c). 
The conve:tt:.onal pape:- skevt :-emoval apparai:uses employinq 

tr.e st:?:""~ctures cesc=~=ed above have t~e following problems. 
!n t~e paper skew ~emoval ap~aratus of FIG. 20, a· alack 

loo~ Pb of paper P m~s~ be :orned bet~een paired paper feed roller 
l, l anc platen 2. ~ccordi~g!y, a large space must be provided 
betNeen paired paper feed roller 1, : and platen.2, and t~ere is 
a lcr.g delay before pa~er P reaches platan 2. Format~~n or slac~ 
loop Pb a:~ar the ~apar ~sac~•s pla~~n 2 also dalays ?r~~~in~. 

Thus, the ;:a;:er skaw ramoval apparatus of FIG. 20 r.as too 
long a ~aper feed ~:.:::a. :ur":.~er, ~!::.e size of the paper skew 
re~oval appara~~s is :ar;e sine~ ~~i~ac paper feed roller 1, 1 and 
?la~en 2 :nu:s~ !:::e :;iosi-:..:.::~ed su::::.:.cier:~ly awo.y frc:n ee.c:: othe= in 

order ~= fc::= t~e slack l~op. 
?ur~~enno~e. ~he pa~er skew removal appara~us ~escribed 

in F!G. 2~ ~s c~r.s~=~c~ed and ar=an;ed so tha~ disc=arge fil~ 4 

cooperates wi'th sin;!e ~or.q ~aper !eec roller 3 to press the paper 
ovar its :u~! ~i~t~. ~~oraiora, ~r.Q pap9r skew removal apparatus 

has di!!~c~lty ~o~a~:~; pa~e= ? ~~ ~emove the skew because ct the 

pressure ~p=n pa~er ? =~er ~~s :~ll ~idth. 

~cco=::.:..nq!r, i;: is desi::ed to provide an i::p=o.,,,·ed pa?er 
skew :::emova~ apparai:~s whic!':. has a reduced paper ~eeci ti:ne, a 
reduced size, and i~ capabl~ of rali~~ly removing ~ skew frcm the 

skewed paper. 

Ganeral:y s~aakinq, in acco=dance with the inven~ion. a 
paper skev removal ap;ar~~us i.~cludes a single paper feed roller 
for feedir.9 a sheet o: paper, the paper feed roller havinq a width 
le~s. 1:..~an the wi~tn ot the paper, and the paper reed relier beinq 

in con'Cact wit.": the cam:=al part of ::he paper as viawed in the 

paper width direc~icn. The apparatus also includes contact means 
for con-:a.ct!nq a ieaci!::q edqe of the paper, the ccm:act means 
disposed !n a direct!~n o:~~oqo~al to the advancinq d~rection of 

i11i1iU1ii1Uf 
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the paper ~ed by said paper feed roller. Furthermore, in the paper 

skew remova~ appara~us, a paper guide for forcing the paper into' 
a cu~ed shape, guiding the paper ~o the contact means and for 
suppo=t~ng ~he convex side of t~e paper, is preferably located 
be~ween the paper teed rcller and the contac~ means. 

!n accordance with another aspect of the present 
inven~ion, there is provided a printer including a single paper 

_feed ro:ler fo= feed~ng a sheet of paper, the paper feed roller 
having a t·ricth less than t!le width ·of the paper, and the paper feed 
ro:!.!.ar :,c:ain9' i~ contac-: wit!l t::.a central par-.: of the paper as 

viewed in t!"le pai;:er width di!:ection. Furthermore, the printer 

inc!uces contac~ ~eans for con~acci~g a leading edge of ~he paper, 
the contact ~eans bei~q dispcsed in a direct~on or~hogonal to the 
act·Jancing <!!rect:!.or. o! -:!:e paper ::ea by -:ne paper ::eed ::-oller. The 

contact ~ea~s also ~~=ludes a ccn-:.act porti~n lcca~ed ~e~ween a 

second pa~er feec =cl:er and a gate r~ller. The ga~e roller is 
engageab:e ~~~~ t~e second paper feed ro:ler. In t!le ~rinte~, the 

second pape~ =eed ~~!ler ~ay be a ~aper feed rol:er of an automatic 
paper faeder aeeer~:!.ed into the printer. When the ~in9le paper 

feed ro::.ler ro-=a-:es, -::he second paper feed rc!ler and t!'le gate 
roller rr.ay rota-:e .:..n the oppcs.!.te direction to the rotation 

d.!.=eC":ion o= "';!le ~aper ::eed ::o!ler so that paper cannct be fed 

.be-:.ween sai.C. second paper feed. roller and said guic!e =clla:r, or the 
seccnd paper feed ro!~er and the qate rollar may =~ ~s~antially 

motionless. 
Acc~rdingly, an cbjact of the present invention is to 

prcv!ca an :m;>roved ;>aper skew re?novaJ. apparai:us. 
Anot~er cbject ot the p~asent :nvent!on is ~o provide an 

imi:>rove~ paper. skew renoval ap~a::-atus -=hat uill not daina9a the 

paper.whe~ any skew is re~oved. 
Stil.?. another obj ec1:. of the present invent:.on is to 

provide a pr!~te~ hav1nq a reduc~ion 1~ paper ree~ t1~e. 
A still furt~er object of the present invention is to 

provide a pr!~ter incorporating the improved paper skew removal 
apparatt.:s. 

A furt~er c~ject of the present invention :.s to provide 
a printer t~a~ i= red~eed in ove~~ll ~ize. 
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An adc!~-=!onal object. o:C the presem: invention is to 

prcv~da an improved pa~gr guide tc help ensure a smooth reliable 

paper rotation an~ skew removal. 

still another obj ec't. of the present inventicn is to 

provide a p=inter having a paper skew ~emoval appara~us in which 

the paper is ~ransported immediately to the printhead after the 

skew of the paper is removed. 
I ' Still other obJect:s e1.nd adv:rntages of the invention will 

be apparent from the specification. 

ThQ invontion accorciingly cor.iprico~ tho foaturoc 0£ 

constrt.:c"'.::.on, ccr.bination of elemen-::s and arrangement: of Farts 

which vil! be exeli:.p:!..:!.:iad in -:he cc:ist:r!.lcticns hereir.after set 

forth, anc! the scope of -=ha .inventicn will be indicated in the 

cl.aims. 

::or a fuller underst:anding of the invent=.o:i., reference 

is had to the foJ..:!.owir.q de:sc:rip":ion, -.:~ken in connec~ion with the 

acco:ipanyinq drawinqs,· in whic!l.: 

::Gs. l(a) a~d l(b) are diagram:!latic views showing the 

const~~=~ion and ~he O?eratio~ of a paper skew removal apparat~s 

in acccraance with ~=e present !nven~icn; 

P!~- 2(a) is a c~css-sec~ional view sho~i~; a p=inter 

incorporating a paper skew renoval appara~us in acco~:ance with a 

first embo~~men~ oi the presen~ invention; 

F:G. 2(b~ is a rear view ot the printer of FIG. 2(a); 

F:G. 3 is a f:-ont elava~ional view of a first embodiment 

of a printer in accordance with the presen~ invent~on; 

:!G. 4 i~ a developed plan view showing a d~ivemechanism 

of the printer of FI~. 2; 
F!G. 5 is an enlarged fraqcencary cross-se~1onai view 

of the left side o! ~he prin~er o: ?!G. 2; 

F~G. 5 is an enlarged side elevational view of a left 

side frane po~!cn o: the printer of FIG. 2 and certain co=ponen~s 

mounted t.'1ereon; 

This Sheet Ras B . 
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r!:G. 1 !..s a dai:ail.ed side elevational. vie;,, or 1:he le:rt 

side frame porticn of ?IG. 6: 

F::G. 8 :.s a cross-sectional view taken along lineri s -
8 o:! FIG. 7; 

F!G. 9a is a left side view of an arm used in the printer 

in accordance wit~ the invention; 

P!G. Sb :s a right side elevational view of the arm 

illustrated ir. ~!G. 9a; 

F!G. 9c is a top plan view of t!le am: illustrai:ed in FIG. 

9C; 

F!G. 9d is a cross-sac~ional view ~aken along lines 9d -

9d of .!'!G. 9a; 
P!G. 9e is a cross-sectio~al view taken along lines 9e -

9e o! ::"!G. ~a; 

P!G. ~f is a. c:=oss-:sec-eione! view t:aken along lines 91: -

9f of :!:!G. 9b; 

F!G. 9g ::s a cross-sectional view taken alo!'lg line 9q -
9q of F!G. 9b; 

F!G. lOa is a top plan view of a spring member used in 

F!G. !O~·is a sica view, par~ly in cross-section, of the 
sp=i:ig ?:ember o: :!G. :oa; 

:!G. 11 ~s a tcp plan view of a carriage used in the 

p=i~ter in accc=danca witi: ~he ir.vantion: 
F!G. 12 is an Qnlargcad •id.a alavai:ional vieiol of a portion 

c! the p:-!.:tter in acc:::rdance with the first embcdi::ent: of the . . present: inven-=~cn: 
:!G. :J !s a block diaq~am explaining the operation of 

t..'ta carr:!. age ; 
F!G. 14 is a part:ially enlar~ed cross-sectional view of 

the transpo±:t sec~ion of die printer in which .:he paper feed 
rollers rotate in the paper feed direction: 

~IG. 15 1$ a pari:~ally en!arqed cress-sectional view of 
the transpor-: sect::.o:i ot the printer in which -ctle paper feed 
rollers rotate in a di:ec~ion opposite to the paper feed direction; 

:"!G. lo is a developed plan view ot a portion of the 
pr!.m:er in acc:::-tiance with a secc:id · enmccii:nen-c of the present 
invan-i:.icn: 



P!G. :7 is an enl.argea si~e elevai::.ional viaw, partly cut 

~way, of the printer o: F!G. 161 

?!GS. 18a a~d l8b are plan views of a rotation 

t=-ansmission mechanis:i pro·1ided in a paper supply unit of the 

printer of F!G. 16; 
· F:Gs. 19a and 19b are side elevaticn~l views, ?artly in 

cross-section, of a rotat:ion t!"ans:mission switch unit used in the 

p=inter of FIG. 16: 
F:GS. 2oa-2oc are diagrammai::ic views showi~g the skew 

removal ope~at:!.o:i cf a firsi:: conventional paper skew removal 

app~re.tu~; anci 
--,..s =-·..: . 2la-2!.c are diagrarnm.ai:ic views sl:owing the 

constr.:.c-=.:.on a~c -==a ska.,.. removal o;ie!:a~::.on of another convent:ional 

paper skew ra~oval =,....,.....::a.,...:::.,...,c= 
-=-~-----...-. 

Re!erence :s first made to FIG. l(a) of the drawings 
whic~ depic~s a pap.er feed rollar 7 fomed of a sinqle shore 
rclle~. ~eed =cl!e= 7 p=e~~e~ U?on only a central portion Pc 0£ 

a ~aper ? as v:.awad :.~ -;~e paper widt!': direct:ion and rc1:at:as in i:."le 

d
. . 
!.~ec-c.:.on o:: an ar:-::~: s to feed pape:- P. 

~n ~his ::=s~ eocodimen~ a co~tact por~ion a is in the 

fon:t of a rol!er. c=~~ac~ por-;ion a is positicned to rece!~e tbe 
laadinq adgQ Pa of ~ha papar P. Whgn ~hQ lQadinq QdqG ~a of tho 

advancing pa?er P cc~tacts con~ac~ por~ion 8, leading edge ?a may 
not be o~~~ogonal ~o t=a axis of con~ac~ portion a. Therefore, a 

realign~en~ ope~ati=~ ~us~ o=cur in order to place leading edqe Pa 

and, t:l:.erefore, paper ? or~~oqonal to tr.e axis of contact portion 
s. This reorientacio~ is performed ~Y fu:ther advancinq pAper P 
until lead~nq·edge Pa contacts contact portion a. Essen~ially 

simultaneously, ~aper P will rotate in the direc~ion of an arrow 
X of FIG. l(.b). Wi-:h the or1ent:ation o! contac-;: pcrt:ion a 

.perpencicular ~o ~~e axis of contac~ porticn a, any paper skaw is 

re~ove~ and paper ? can advance eorreccly. 
The resultant skew remcval operation is reliable and 

operates ~el! because feed roller 7 is a sinqle shore roller and 
presses only upon cen~ral part Po of the paper as viewed in tho 
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width direction. Theretore, tne paper will ro~ate e~~ier a.bou~ 

central part Pc by the opgration of feed roller 7 than it would 

rotate in conventional skew removal apparatuses. 
Experi:nentatio!'l has found that for best results, the 

width of the feed roller should be essen~ially equal to or less 

than one-t..~ird (l/~) the widt.~ of the p~per beir.~ fed throu9h the. 

printer. In a preferred embodiment, ~ha widt~ of' feed rolle~ 7 is 
about 17 to 20 mm. '!'~e width of the preferred embodiment: of feed 

roller 7 is about 10% of t:ie widt!'l. of a sheet of A4 paper, whicn 
is --~pproximately 210 mm. w!.de. 

The petpe:- ~kew removal apparatus cons:tructed and arrangad 

in accordar.ca witt ~he f!=st e~~odi~en~ cf the invention has the 
follow~ng advantages. 

Fi::-s~, ~::.ere is no neec to fcr:n a slack loop l:ei:~een feed 

roller 7 ~d con~ac~ por~io~ 6. Acc=~dir.gly, a di:tance L (FIG. 

l(a)) between feed =c!!e~ 7 and con~ac~ port!on 8 ~ay be reduced, 

and no space to accoun't: for slack ·!oo;i Pb cf ":he paper is :=equired. 

Sec:::md, =ecause of t:he c.:.ose posi"=ions be-=w.1een feed 
rolle~ 7 and con~ac~ po=~!o~ a, the reed ~ime is reduced. 

Last!y, -:~e close proximity be~~een feed roller 7 and 

co:1tac"t po=t.:..on S wil! =ealize an overa.!.! =eduction of -.:he paper 

skew removal appara-=~s. 
It is also ~o ~e unders~coc -=hat contact: po~~on 8 need 

not be a rol~er as depici:ed in FIGS. l(a) a~d l(b), bet may be 
formed o: a plata-l~ke ~a:u.ber. Moraover, it is possi~le that any 

ot..~er type o: con~ac~ port:c~ may be u~ili?ed if it is orientated 
at a right angle to -:!le advancing cireci:!.on ot -=he paper fed by the 
feed roller ar.d is ~apable o= co~~ac~inq ~he leadinq edge of the 

advancing paper !~ o=der ~o help ~~ta~e paper ? for p=oper f eedinq 
into the ~r!~t area. 

A printer !.::lcor;>cratinq the paper sicew relllcval apparatus 
const~ctad and arrar.qed in accordance with the first embodiment . -
will now ba ~escr!be~. 

F!GS. 2(aj and 2(b) illustrate an automatic feed device 

generally indicated at 10. In au~omatic feed device 10, there is 
a stacker section ~ith the botto~ of the seacker section being 
formed of a bott~m l1a of a lower case 11 of the pr1n~er. 
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Sheets of paper P are fed inc1V1dually by a paper reed 
roller 12 into an autocatic papQr fQgd path 20. ~utocatic fQQd 

device 10 includes a first lever 21 for detecting when a sheet o! 

paper is :ed ~o automatic paper feed path 20. 
As viewed in FIGS. 2(a) and 2(b), when paper Pis fed 

1ni:o au't.oma-c~c paper :r:eec1 path 20, rirst lever 21 rot~t=:s in a 

.c::ountarclocktlisa C.!.!:'ection about pin 2la. Upon the rotation of 

first lever 21, a second lever 22 will also rotate in a 

counterc!ockwise di:-ection. Further, a third lever 22 (b) will also 

rot:ate i:l a counterc!.ockwise direc-:.:..on. After the rotation of 
the:se t.'lree lever~, ::. p~per d~tect ::twitch 23 deteci::s the pape= that: 

has beer. fed into au~c~atic feed patt 20. 
:Jnce the 9ape::- is detected :::r paper dQi:ect sw i t=h 23, any 

paper skew existi:1g :..~ paper :? is re~oved by a skew removal process 

whic."'1. w~:?.:?. be d.esc:: !.~ed ~elo;.;. ':'herea!t:er, paper P is woun~ around 
paper .=eed rollers 30 and moves along auto:::a-cic paper reed patt: 20 

to reac~ a print sec~~on 60. Prier ~o reac~ing prir.~ section 60, 

paper P advances ~y way of-pinch rollars so, which are similar in 

operation to paper :eed · rcllers JO and remain in contact therewith. 
Pinch ==l!e=s 50 a~e ~o~a~~bly a~~ached to a dis~ai end 

of a paper 9u:.de 53 s~spended f=om a left side frame 130 by means 

of a sp=i~q 52 so ~~a~ paper guide 53 rota~as about a =~l~=u.~ Sl. 
Pr:.~t sec~:.on 60 is located ~etween the upper surface of 

an :.ntermediate tra:!e !.10 and .an ink jet: haad 62 ::iou:i~ed on a 
ca::-riage 61. Ca:r:!.aqe 61 !.s coordinately displac:eable in a 

di~ect~on normal~= ~he.plane of F!G. 2. Car=iaga 61 is guided at 
one end t..~ereof by a guide shaft 6~ and at ~he other end thereof 
by an upper :rane 120. 

After ~he paper has passed through prin~ see~ion 60 and 

has had ink disposed thereon. ~he paper enters_ a paper exit path 
70. Paper exi~ pa~h 70 includes a ~ransport section, qenerally 
indicated at·80, !ccated in paper e~it pa~h 70. While paper P 
passes th:ou9h transpor~ section ao, paper p passes over transport 

rollers 81 (F!G. 3) and notched transport rollers 82 (FIG. 3). 

Paper P then enters an exit section, generally indicated at 90, for 
discharqing the paper while holding the paper in a concaved state 
as seen in the ?aper discharginq direction. Exit section 90 
inc::lucie.: ~ pu.5h-up pc:tion 91 loected en bo1:h side.5 of exit portion 

. ·..• ."::_ ~~··. -~.:..- ·-.--· ~ • _.:. • ••• •'J. 

.... · . ..... _ ·.: -: ._ :. iliiii1iifif 
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90. Push up porticn 91 pushes up the paper a~ bo'Ch sides t:hereor 
while a notched rollQr g2 pus.has down tho eon~ral portion of t.ha 

paper. The paper is thereafter discharged onto a discharged paper 

tray 100 while in the concaved sta~e. 
A detailed descrip~ion will now be given to a paper skew 

removal appara~us cons~ructed and ar=anged in accordanc• with ~ 

first ambodiment of the present invention. 
As illustrated in FIGS. 4 and 5, a paper skew removal 

apparatus includes p?tper feed rcller 12, a contact: portion 41 

located between paper feed =o!!ers 30 and gate rollers 40 and a 
paper guide 42. Pape?:' guide 42 guidc:s paper P (indicated by a 

phantom line in F!G. 5} which ~as been fed by paper feed roller 12 
to contact portion ~1, located becween paper feed rollers JO and 

qate rcl~ers 40. Hera, ~aper P is fcrced ~n~o a curved shape and 
paper gu~~e 42 supp~~s ~he conveK side er ~he curved pori:~on ot 

the paper. 
FIG. 4 is a developed. p!an view illusi::rat:!.ng a drive 

mecha."'lism in.eluding ·::::.any of t!le rollers depicted in the prini::er of 

FIG. 2. Posit~onal relationships of the rollers and the like do 
not necessarily coinci:e with tr.ose respective component~ in othe~ 

drawi:ic;is • 
Paper feed rc!ler 12 is =otatably drivan by a paper feed 

motor M. Sird.lar to :feed roller 7 depicted in F!GS. l(a) and l(b), 
teed ro!.ler :!.2 is al:cut 17 to 20 !l:l. wide. The wid-:h of feed 

roller 12, :?.ikQ ~ai: o: f==d roller 7 / has been found by 

experiztentaticn "t:o opara~e best when it is essentially equal to or 
less t..~an onQ-th!~d (!/3) ~he wicth cf the paper fed in the printer 
and typically about: 10% the tJidth of -:he width of A4 paper. Motor 
M drives a gear G wt:..ch, in turn, dr:ves a gear 32 fastened -co one 
and of a faQd roiiQr shaft 31. At the other end cf feed roller 
sha~t 31 is a gear· JJ. Gear 3:1 enqaqe• sun qea.r l:l ~hieh, in turn, 
enqaqes planetary gear l4. -:Planei:ary 9ear 14 enqaqes with anel 
disanqaqes from ::eed qea:." 15. Planetary qear 14 engages feed qe.ar 
15 only when the carriage reaches a paper feed position. Feed qe.ar 
15 is· secured to one end of feed ::oller shaft 16. Accordinqly, 
bec:a.use paper feed roller 12 is secured ~o teed roller sha!t 16, 
the rotation of feed ::not: or :ot causes the ro~ation ot paper feed 
roller 12 • Further, when p~per :feed :l:oller 12 rotatcaa in th• _pa.pei: 

. . 
.. ~ 

11111101ili or 
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:reec1 c11reci:!on as inc11::a-cec1 by arrow ~, paper reed rollers 30 will 

rotatQ in tha opposite direction as that of papQr fQgd rollgr i2 

(i.e., in a direct~on opposite to that of the paper feed 

direction). 
Furthermore, nounted on and af!ixed to feed roller shaft 

31 are tr.rec paper £eed rol1er9 JO. Peed roller ~h~tt Ji directly 

drives paper feed rollers 30. Gate rollers 40 are !arced aqainst 
and contact paper feed rollers 3 o by :neans o:f an urging me.'tlber (not 
shewn) ar.d any rotation o: paper feed rollers 30 is directly 
trans~ittaa to gate rolle~s 40. 

FIC. o i~ an gnla~qQd ~id~ ·viow d~picting a left sida 

frame po=t!on, generally indica~ed at 130, of tr.e printer case. 
Left sicie fra~s 130 supports the left end portions ot feed.roller 
shaft 31 and teed roller shaft ~5. An arm 140, locate::! outside sun 

gear ~J, ~= rct~t=bly ~upported by 5h~ft l3J. 

F!GS. 7 and 8 f~r~her ~ll~s~=a-ce that feed =oller shaft 

3 !. is sup;:o=te.d by a hole 13 !. in left side fr~"ne pcr-:ion 130 .and 
feed roller shaft 16 is supported in a hole 132 in left side frame 

portion ~30. Shaft 133 rotatably supports sun gear 13 and arm 140 
~cur.~Qd t_~grGon. 

FIGS. 9a-9q fu::t.t:er illust:-ate the construc:t:.on and 

ar=anqement of arm l40. 

Arm !40 ir:c.!.~cies a hole 141 for rot:atably receiYinq .shaft 

lJJ, and ~ sha:t !~2 for rot~t~bly reeeivin~ plane~~ry gear 14 

(F!G. 6). Shaft l3l rctatably receives sun gear l3. A support 

me~e= ~43 engages one end of a sprinq me.,ber 150 (see FIG. 6). 
Suppo::t member 143 may take the fo~m of a pin having a slit 143a. 

F!G. 10 :tore clearly illus-crat:es spring nember 150. 

Spring member l50 is si~~la~ to a bar-like coiled sp:inq. A lower 
end portion l5l of spring member 150 is coupled to suppo::t ~ember 
143 of arm l~O as· shown in FIG. 6. An upper end portion 152 of 
spring membe~ 150 is arrangec;l so that it may contact a resisting 
port:ion 135 ~orr.ied 1n a depressed por~1on 134 ot let~ side rrame 
lJ=>. An internediate portion 153 of sprinq member 150 is supported 
by two hold pieces 136, !36 ot left side frame 130. In the normal 
position cf spring 150, arm 140 is hele in a position such that 
plane~ary qear 14 does ~ct anqage feed-in qear 15. 

~ -~ .... ~... . . 
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Further, F!GS. 9a-9g illust:ra't:.e a si:opper 144 tormec1 

inteqral~y with arm 140. Stoppgr i44 i~ inserted into an arcuata 

hole 137 (F'!G. 7) foroed in left side frame 130. !n this 

arrangement; arm 14~ can rotace within the range of arcuata hole 

137. Eowever, arm 140 is usually forced into the position shown 

in ~IG. 5 by the fo=~e of spring men:ber 150. 

FIG. 11 is a plan view of carriaqe 61. An.operating 

me."t!ber 64 is ;.ocated on the left side wail of carriage 6l as 

depic"!:ed in ?IG. 11. A dista:?. end of operating menber 64 is 

tapered to form a -:aper face 65. When c~rriaqe 61 is in a pe.per 

feed po~ition adjacen~ left e~de frama 130 1 oparating mambgr 64 

passes ":~ro'.lgh arcu~te ho.!.e 137' an~ a space 138 between hold 

pieces 136 and 136 (See ~IGS. 6-8, 12), and contacts and displaces 

intermediate porti.on 153 of spring member 150 to the right as 

viawe~ in FIG. lZ. T=:s ~esul~s in a.?:":n l~O ro~a~ir.g =lockwise so 

tha't: planeta~ gear 14 enga;es feed gear 15. 

P'!G. 12 il.l\:.s~:-ates the :-esulting ope:-ation when 

op_era~!.nq nel!lber o4 :tJUsces agains-= sprir:g member :?.50 causing 

plane~ary gear 14 ~o engage feed gear 15. Because spring member 

150 i~ a bar-like cciled spring, ~he contact between t~per face 65 

o: the c!.stal end of operative mamber 64.a~d interztediate portion 

153 !.s snoc~h. Space l3S between and behind hold pieces 136, 136 

per::ii~s in~er.nediate po~:!on 153 ~f spring member lSO to deform in 

space 13S ~o the le:~ as viewed in F!G. 12. Spring ~e~er 150 is 

ras.trictlild in -cha di:ac~ion normal tc lgft .i:idQ fra:mg 1JO a.i; viOWQd 

in FIG. l2 by hold pieces 136~ 136. 
In other worcs, the resilient :orce of spring ~ember 150 

is utilized !or engaging planei:ary gear 14 with feed qear 15. 

Therefore, a smoot.~ ~eshinq operati?n is ensured. Since sun gear 

13 ro~ates in the.direc~ion to er.qaqe planetary qear 14 with feed 

_gear l5, the ~eshinq state ot these gears is aaini:ained unless the 

force applied·by operating me~er 64 upon intermediate portion 153 

or sp~inq member 150 is removed. 

The opera~ion ct carriage 61 will now be described with 

reference to the clock diaqram of FIG. 13. 

When a paper feed signal is inputted frcm a ccmputer (for 

example) to the p~inter, carriaqe 61 is moved to the paper feed 

poaition as indicated in seep ST1. ~hen carria9a 61 reaahaa tha 

ii1i1iii1r11ur 
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peper teed po::sition, opero.tinc:r mc:nbcr 64 en9Cl90:1 ~nd d.iopl~oeo 

intgrm1adiata portion 153 of sprinq member 150. Arm 140 then 
rotates clockwise as ·shown in FIG. 12 to cause the engagement of 

planetary gear 14 wi~~ feed gear 15. 
In step ST2, a paper reed coun~er N (counting the number 

of ataps defining tha rotary di~placQment of papar fQ9d motor M) 

is reset by setting coun~er N to zero. 
In a step ST3, paper feed motor M is rotated · in the 

reverse direction, and in a step ST4, paper feed counter N 

in~reases in inc=e~ents or l (N = N + l) • 
When i;:aper .teed r.iotor M rot~'Ces in the reverse direction. 

paper feed ~o~lers 30 and gear 33 ~o~ate in a counterclockwise 

di=ecticn. This cou.~terclockwise =otat~on, as shown ir. FIG. 12, 
is t~ansmi~ted to feed gear ~5 through sun gear 13 an~ planetary 

gear ~4. Peper =eed roller 12, thcr:torc, rotateo in a clockwi~e 

direction ~c feed paper P into tr.a feed pa~h, as further indicated 

by ar=ow s in :IG. 5. Paper P, in a cu::ved state, is guided by 

paper guide ~2 ~o ~~=n firs~ leve~ 21 fer detec~ing the paper to 

activa~e paper aetec~ swi~ch 23 (see F!G. 2). 
!n stap STS, a c:ontz-ol system (not shovn) datQrmines 

whet~er or no~ the paper r.as actually been fed ~sing the signal 
detected ==o~ paper detec~ switch 23. 

In ~his decision step, if it is determined ~hat paper ? 

has been fed, t~e co~t=~l systen rc~ates paper feed wotor M ir. a 

reverse c~rec~ion =Y a predetermined aQount o! rotat:on (120 steps 

in this exar.ple) , s-:ep ST6. 3y reversing paper feed mote= M, paper 
P is fur~her moved ir. tha fo::-ward conveying direc-=ion by thQ 

forward, c!.cckwise r::~a~ion of paper :eed roller 12. Leadinq edqe 
Pa of paper P ccn~ac~s contact portion 41 {FIG. 5) be~ween gate 
rollers 40 and paper teed ro~lers 30 which are ro~a~ing in the 
direct!cn opposi~e ~~ paper feed direction. In this way, when a 
corner of paP.er P contacts paper feed rollers 30 and qate 4ollers 
40, paper P c~nnot ~= fed in the fo:-w~rd direction since roller3 

30 and 40 are rotatir.q in the reverse direction. Therefore, paper 

P, being fed by paper ~eed roller 12, will continue to swing about 
cantral part Pc unti! ~he entire l~ading adgQ ·pa is flush against 

paper teed rollers JO and gate rglle:s 40. 

1 ·· 
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Furt:!lemore, because paper reed rol.ler::s J a and qCl-ee 

rollQr• i:o are rotating in thQ oppos:ita direction to the paper feed 
direct!.on, leading edqe ?a of paper 1? will never en't:er the nip 
between paper feed rollers. 30 and gate rollers 40. This will 
ensure a smooth rotation of the paper and, therefore, a smooth 
aesxewin~ oper~t!on. 

When leadi~q ed~e Pa of the paper does contact contact 
portion 41, the paper ? has begun curving and =ollows the shape of 
a paper guide 42, as shown in FIG. ~. T~e force generated when 
paper P contacts cont:ac-: ?Ort~on 41 act:s on paper P t:o cause 't:lle 
papQr•s rotation (in ~ha direc~ion of ar~o~ X in FIG. 4) abou~ 

cent::-al part: Pc of ~aper feed ::oller 22. T!"Lus, a sure paper tarn, 
er a sure skew renoval, is secured. 

Ir. ste~ S'::7, carriage 61 is positioned to the prin-:. 
stant!-by ?ositio:i (where ope=.=ti::g :r.er.i.ber 64 is di.sengeqed from 

sprir.q member 150). 

!'t.:..s r:ovemenc o": the car:-iaqe causes operat:ing member 64. 
to c!isengage !::-o:n spr.:.ng member lSO. spring member 150 is rest:ored 
to !.";s original shape as viewed in F!G. ... c. A~ lC:.J rot:ates 
coun-:erclock-wiee tc it:! original po:!it:.on ~FIG. 6) 1 and p.lanetary 

gear :4 disengages f==~ feed ge~r 15. 
!n step S~S, ?aper feed ~otor M !s then rotated in the 

forward direction by a ?rede~en:in~c ~ul':\l:ler of tur~s (610 staps, 
by way cf example). 

By ro-;:ati~q papar fQa:l n::n:c!:' !·1 for.Jard, paper feed 

rollers JO also rota~a in the paper conveyi~g direction as viewed 
in PIG. :?.S. The paper is pulled into ":he nip of paper feed rollers 
30 and pi:'lc!l rollers 50, and advances past pinch rollers so. 
Leading edqe Pa of ~:ie paper reacr.es print section 60., and the 
print-ready state is achieved. 

!n step :sT;, ·~he carriaqe is oriented for printinq. A 
print signal is received and a. carriage motor, not showr., is driven 
by the pr1nt· s1qnal. car::-1aqe Gl ::ec1proca-ces. ourinq 'the 
reciprocative -:notion of the car:riaqe, ir.k jet head 62 emits "dots" 
ot in.~, thereby perf:r:ir.q the printing operation. The paper on 

. which ink is printed !s discharged through transport sec~ion so, 
which incluces transport rollers.al and notched transport rollers 
82. The paper then t:::avels throu9'h exit section 90, wh~c::h inc.lw:lea 

~·-··•·; . 
:···.· · .. 
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pu:5h-up mean:s 91, wnich pu$he:s the paper up eilcng both sides 

t!lereof, and notc!i.ed ::-ell er 92 which pushes the central part of the 

paper down. Thereafter, paper P is discharged on'to discharged 

paper tray 100 (see generally FIG. 2) • 
However, it the control system de~ermines that no paper 

has been fed (dec:iaion branch o: STS}, the cont::ol :system, by 

moni.:orinq counter ~r, determines whether or no-c the nu..""lber of sta.ps 

of paper feed mo~or ~, when it has been ro~atinq in the reverse 

direction (t!i.e n'.ll!:ber of steps N counted in step ST4), has reached 

1000 (STl.O) . 

If tr.e c::un~ar has rea:±ad lOOO (ST11), thr:a cor.t:::ol 

system de=ides that au~o~a~i= feed device 10 is empty and displays 

a "No paper" .:!..ndicat:ion in a display window (not shown). 
!= the co~nter has not reached 1000, the cor.~=ol system 

rgpaa~~ ~hg procedural sequence 5Ub5equent to s~ep STJ. 

The prin~er cons~ruc~ed, arranged and operated in 

accordance with ~he above-described operation has the following 

advantages. 

First, paper P rotates easily about paper feed roller ~2. 

This;: i~ in part dua i:o papor feed roller :2 being a tr.in, sing-le 

roller. ~lso, paper feed roller 12 presses upcn only central part 

Pc of 'the paper as viewed in ~he paper width direci::!on. Pa?er P 

easily roi::ates abcu~ this press-contac~ part (ceni::ral part Pc) in 

the direct!on cf ar=cw X (FIG. 4), ~~ereby securinq a reliable 

removal of any pape= skew. 

second, i~ is not necessary ~o form a slack loop in the 
paper bei::ween paper feed roller 12 and -:::ontact portion 41. 

Acccrdinqly, t-tie dis~a:ica required l:le-cween p·aper feed roller 12 and 

con~act portion ~1 :s smaller than that in conventional printers. 

In addition, no .space is rac;uired to form 't:he slack loop as 
required in conven~ional apparatuses. The result is an overall 
reduction in·paper !eed time-and printer size. 

~hire, between p~per feed roller 12 an~ con~act po::i:1on 

4 l, paper guide 4 2 !.s provided to c;uide the paper -co contact 

po:t!on 41 in a curve~ state and will support the outside ot the 
curved portion of the paper. The action of the paper to curve 
~oward 'Che out~ide c~ ~he curved portior. is limited ~y paper guide 

42. Thea forca qanarai:ad WhQn papQr P contacts coni:ac:: portion 41 

...... -. 
,~. ·'. ·-~~ · .. · ... . · .... 
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assists in causing the paper P to rocate about cent:.ral part Pc or 
paper teed roller 12. Thi~ ~ocura• a •mooth and rQliabla papar 

rotation and.ensures a reliable, smooth skQW removal. 

Fourth, when paper feed roller !2 is rotating in the 

paper feed direction, paper feed rollers 30 and gate rollers 40 
rotate in a d~rection opposite ~o the paper teed direction. This 
way laac:ling gdqca Pa of the paper will not enter the nip between 
paper feed rollers 3 o and gate rollers ~a, ensuring a smooth 

rotation of the paper. 
Fi!th, s~nce any skew is removed by bri~ging the paper 

in~c contact with ccn-:..ec't. por-=.ion ~l between paper feed rollers 30 

and 9ate rollers 40, tha paper can be \:ransported iillltediately after 
the skew of ~he paper ~s removed. 

~astly, t~e conscruc~!on of the automati~ paper feeder 

a:lcws tor t~e dis~ance between paper ree~ ro~ler !2 and contace 
por:i.on 41 to be shor1=er than that: requi:-ed t1hen a separate 

au~omatic paper feeder is co~pled ~ith tha printer. 
The drive ~echanis~ for transport section 80 will now be 

described with reference to FIGS. 4, 14 and 15. Transport:. section 
80 includes six transpo~ rollers Sl which are respectively eligned 

with six notched ~=ansport rollers 82. 
Three transport rollers of the six ~ransport rollers 81 

are secured to a ro"Cat:.on shaft SJ, a:id the re:naining . three 
trar.sport rollers s: are secured ~o another rotaticn shaft 84. 
Shaft~ 83 and 84 a~o suppo~gd by in~armadiata fra~o 110. Ot the 

three paper :eed =~!:ers 30, ~he rcl~ers on both sides are coupled 
throuqh transmission gaars: genarally indi=a~ed at SS, and rotate 
gears 83a ar.d 84a, which are secured ~o rotaticn shafts 63 and 84, 
respectively. There are two transmission gears. Each transmission 
qQar SS rotatQa Q~ch shaft Bl and. B4, re~pectivaly . 

.Ea~h transmissicn c;:a:- 85 includes a gear part 85a, which 
engaqes gear S3a er S4a, respectively, and is secured to rotation 
shaft 83 or 84 I respectively. Each t=ansmission gear also includes· 
a common shaft 85c and a roller part SSb which enqaqe feed roller 
30. Both ends of the cc~.mon shaft SSc are covably supported.in a 
rectangular ~ole !ll for:ued in inte~~ediate frame 110 (FIG. 14). 

Wi4:b sue.~ a construction ~~d arranqement, transmission 
9'aar s~ :function:s o:s o. one-WClY clutch.. A:s illu~trcted in PIG. 14 1 
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when oc:t.oer feed roller~ 30 rotc:t.te in the paper faed direction, 
- -· 

transmission qears 85 move doYnward.(in the engaging direction) 
along rectangular hale lll, and transmit ~he power of paper feed 

rollers 3 o to transpo!\: rollers ·a 1. However, as shown in FIG. lS, 

when paper =aed rollers JO are rotated in the direction cppos1te 
to the paper feed direction, transmission gGarG SS ~cVQ upward (in 

the escape direction) along rect:anqular hole lll, and do not 
transmit the power of paper feed rollers 30 to transport rollers 

81. Thus, "transport rollers 81 rotate only when paper feed rollers 
Jo ro~a'C.e in the paper :reed direction, and do not rotate when po.per 

fQQd ~ollars 30 are ro'C.ated in ~he reverse direction. 
As shown in FIGS. J and 4, two notched transport: rollers 

82 are secured to eac~ end of each of t..."le tr.ree shaft members 8 6. 

A spring, not: shown, :~rces the center of each shaft ~en:ber 86 
toward. -:retn:sport ro:!.!.er:s Bl.. Notched. t=ansport: ::-ol:ars 82 arQ 

driven anc: :::::-otate by engagemen-: with transport: rollers 81. The 

diame'!:ers or the :i'·-her o! teeth of oaoer feed rollers 3 o, . . . 

t=ansmission gears SS, and transpor: =ollers Sl are all select:ed 
so the peripheral speed of -==ansport rollers a: is about l2% faster 
than -=--~Q pQriphQral S~QQd of paper faad rollers lO. ~ccordingiy, 

paper .P, as shown .:.n =~G. !.4, is printed upon in p:rint section 60 

in a sta~e -:~at :!.t is :floa-:ing while at least: essentially 
simul~aneously being ;u:led by transport rollers 81 and notched 

trans~or: rollers 82 ~hereby kaeping the paper taut. 

A printer usinq a skew re~oval apparatus in acco:-dance 
with a second embo:ii:er.t of the present invention will now J::ie 
desc:!hed wit~ particular reference to FIGS. 16 and ·11. 

A primary d~f!erence between the printer in accordance 
with a second embod.i::ent and tha'I: of a prin'C.er in acco::'dance with 

a first embodiment _of the present invention is that durinq the 
paper skew removal operation in accordance with the second 
embodi:aent, tb.E\ paper supply rol;_lers are rotating in the paper feed 
direction and paper teed roller~ 241 and qa~e roller5 245 are not 

rotatinq. 

The di!ferer.ce of those p:-inters and ot."lers will_ be 
described in detail in connec~ion wi~h FIGS. 16 and 17. 

A printer body in accordance w1~h ~he invention, 
ganarally indicated at 201 in FIG. 17, may be aliqned horizontally 

, ..... . : .. 

' -· 
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or verticaliy. By way o? example, tlle pr1n~er illust=ated in ~XG. 

17 i• set horizontally with a manual inserter port 202 facinq down. 

In this orientation, paper ::annot be manually fed through inserter . 

port 202. To use inserter port 2:l2, the printer tcust ba sat 

vertically while the paper supply tray 210 is closed. 

Pr~nte:- body 201 incl'l.:des e p~per supply tray, gancrally 

indicated at 210, a paper supply roller unit, qenerally indicated 

at 220, a paper feed roller unit, generally indicated at 240, a 

discharge roller unit, qanerally indicated at 250, and a drive­

fo~ce tra~snission switch unit 270 (FIG. 16). Paper supply tray 

210 oan have thereon a stack o: individual Fapars P. Papgr supply 

roller unit 220 cor.~~=ts t~e central ?art (as viewed ir. the paper 

width direct!on) of ~he to? ~heet of paper P on the s~ack of paper 

in p~pe:r sU::;Jply tray 210, and feads the individual sheet forward, 

thereby separating ~~ trcm t~e remaining stack or paper. ?aper 

supply roller unit 220 repea'C.s the operation of :!..iftir:c; up the next 

top sheet ot paper and thereafter feeding it io:r'iolarc. Paper. feed 

roller un!t 240 inc!~des a pl~~ality of paper feed :rollers 241 and 

a plurality of qate rollers 245. Paper feed rollers 241 and gate 

roilers 2'5 ce~se the~r ro~ation when ~he ~heets of p~per are fed, 

in order to first align t~e orientation of fed paper P. Discharge 

roller uni"; 2:0 operat:es in cooperati:::m with pa.per feed roller unit 

240 (F!G. 15) to disc~arge paper P into a ·stacker 205. This paper 

has passed a platen 20~ having already undergone the printing 

operation. Orive force t::rans:nis~ion switeh ur.i~ 270, when 

triggered by a pa:-~ of a carriage 260, switches the .power 
transmission route be~~een a rouee =ron a paper-feed wotor 271 to 

paper supply roller unit 220 and another route fro::l paper-feed 

mo~or 271 tc paper :aed roller unit 240. 

A descr~p~ion of the tray and those units will now be 

giyen with particular reference to F!GS. !6 and 17. 

In ·paper supply tray 210, a lett edge guide 212 is 

provided on the left side ot a t~ay body 211. A right edqe guide 

213, prov~ded on the_riqht side, can slide laterally with respect 

to the paper f eedinq direction in accordance with the size of paper 

used. Thus, paper supply tray 210 is constructed such that the 

right edge quide is slidable with respect to the left edqe quide. 

A pad hcldar 214, loca~od on the front side ot tray body ~ii, iG 

.• :;....·--= . . :: .. ·'- ... 
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forced upward by ~eans of a 5pring 215 and bring& thQ laading gcicJQ 

of the paper P in~o ccntact with the circumferential surface of 

paper supply roller 221. 
Paper supply roller unit 220 includes a paper supply 

rol.!ar 221 which con~a~s only ~he central part oi paper P, (as 

viQWGd in thg pap~r width direction) and feeds the paper forward 

by a friction force generated betwee~ pape= supply roller 221 and 

paper P. Paper s~pply roller 220 also includes a pull-out roller 

222 locatec upstream of the paper supply roller 221 as viewed in 

the pape::- feed dir~ct:io:l. The'se rcllerz, which are a::::-rayed to have 

a len~th several ~ens percent of the paper width, are assembled 

in~o a roller quide r.cl~er 2~3, which r~~a~es about a paper-supply. 

roller shaft 225. . , ! 
A roller gear 230 trans:nits a :::-:r::ation f~rce in the paper 

fgQci dirgc-:icn to .bo-c~ ::'ol~ers 221 and 222. Rol!.er gear 2:30, which 

abuts paper supply ~c!le:::- 221 wit~in roller guide holder 223, is 

direc~!y cocpled ~= paper-su~ply ~oller shaft 225 thr~ugh a torque 

li~iter, generally ~~dicated at 300, which is formed of a friction 

plate 228 and a sp::-i~~ 229 biasing the !riction plate. 

Two plane~ary gears ~33, 233, as shown in FIG. 18, are 

roi:;atably nounted en a p~anetary lever 232 which ::-o~ai;.es about 

pape?:-supply rc!ler sha:: 225 {FIG. 17). The two planetary gears 

233 enqaqe a pinion 231 Hh~ch is integral with rolle= gear 230. 

Paper supply roller 22! ir.cluces a pawl 234 which stops the 

rotation of planetar7 gears 233 when roller gear 230 =ctates, and 

con~acts planetary lever 232 ~o a!lcw the overrunninq of planetary 

gears 233 when roller gear 230 stops. ?aper supply roller 221 

:ru~~er !nc~:u.des a :ac>< ::z J 5 :!!o:- pusrilnq plane~ary lever z J2. When 

paper-supply roller shaft,225 receives a rotational d:ive force, 

as shown in. FIG. ~8(a), pawl 234 of rack 236 checks ~he ro~ation 

of planetary gears 233, sc the rotati~r. drive force from roller 

gear 230 is .transt:li~~ed t:o paper supply roller 22:.. When the 

rotational drive torcc to papc~-~upply roller s~cft 225 is 

inter:tlpted, rack 236 pushes planetary lever i32, allowing 

planetary gears 233 tc rotate around pinion 231. In this way, 

paper supply rcller 221 is ro~a~able i~ the paper feed'direc~ion, 

independe~tly of the other rollers. 
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Ro!ler gear 2~0 engages with and di3enq~9e~ from c pu.ll­

out gaar 238 throuqh an i~tarmediate qear 237. Intermediate gear 

237 is slidably supported in an elongated ~ole 224 of roller guide 

holder 223. pull-o~t gear 238 is integral with pull-out roller 

222. When paper-supply rolle:- sha!'t 225 receives a rotat:ion drive 

force, ro~ler gear 230 transmits a ro~a~ion fore~ in thQ paper faad 

direction and engages.intel:I:\ed~ate gear 237. When paper-supply 

roller shaft 225 stops rotating, roller gear 230 separates 

intermediate gear 2J7 from pull-out gear 238, thereby allowing 

pull-ou~ ro~ler 22z t:o rot:ate in the paper tee~ direction 

indgpgnC.ently. 

Paper feed roller unit 240 includes paper feed rollers 

241 and qa~e ro~lers 245. Paper fead rol~ers 241 are rnoun~ed and 

a!tixed around paper-feed roller shaft 242.. Paper-feed roller 
6haft 242 ia d~iven by pape~-=eed ~otor 271, th.rough a drive-fcrce 

trar.smissicn switch ~n~~ 210, wnic~ will ~e dascribed below. 

Discharge ~=!ler unit 250 is loca~ad downs~ream of paper 

feed roller unit 2~0, ~hile platen 204 is disposed t.~erebetween. 

Discharge roller uni~ 250 engages pa~er feed rollers 241 through 

pi~ion 244. 

Therefore, 

Pinion 244 i.s: :.ntet;!'ral with paper faad qaaz: 243. 

c!.scharqe roller unit 250 rot:ates wit!l paper feed 

rollers 241. ?urther, a shaft 252 ~as a paper dis=harge g~ar 253 

integ=al with sha!~ 252 and at one end ttereof. Paper disc.~arqe 

gear 253 engages i~termediai:e gear 25l. Shaft 252 and paper 

discharge gear 253 are nade of a resin material. !n order to 

eli:\~nate bu~r removal steps, each paper discharqe ~oller 254 has 

a c=oss-sectional c=oss shape and each paper discharge roller 255 

has a cross-sectional · t:rif~rcated shape. Each paper discharqe 

roller 254 and iss is alte=na~ely arr~yed alonq shaf~ 252 {FIG. 

16). During op~ration, the riclqes of rollers 254 and 255 

alternately c~ntac~ the suriace of the sheets of papers fed in. 
For the cross-sectional shapes of those rollers 254 and 255,·the 
moic division and mole release used to form tbe rollers are easy •. 

The crcss-sec-:ions of those rollers may be properly shaped in other 

co:if igurations, 9ro•1ided these conf iqurations t.ave ridqes 

alternately cominq in contact with "Che paper surface. Fo:: example, 
square or ~ur~1ebac~ shapes are allowed. 
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Drive-force tron3mi~~ion ~witch unit 270 switche~ the 

drive form transmission route between paper supply roller 221 to 

paper feed rollers 2~1. · Drive-force transmission switch 270 is 

disposed in a 11 home11 position, the switching operation being 

carried out ~y carriage 260. 

A -witch ggar 27l, gn9aggd with pinion 272 of papQr-fQQC 

mote~ 27l, as shot.t:i in FIG. 19 (a), is constantly biased tc the left 

in the drawing by a sprinq 275. In this position, switch gear 273 

causes a pir.ion 274, integral with switch gear 273, to enqage a 

tirst. in~er.:tediate gea= 276. A pinion 277 i~ in~egral with fir~~ 

~nter::adiate qea~ 276. since paper feed qaar 243 engages pinion 

277, shaf~ 242 will rc-:ate, -:h~reby transmitting a rotational force 

to paper feed rcl:!.ers 24!.. t\=!len switch gea= 273 is in the position 

as i!.lustrat:ed in ?!G. 19 (b ~ and resisti:ig the spring . force of 

sp=in9 275 1 swi~ch gaar 273 engages a second in~ermediate gear 279 

and t=:nsmi"ts a ro-::at:.:.~r:al force to paper sup;:ly roller 221 through 

a pinion 279 t~at: engages an internally tco~~ed gear 226. 

A cam r:tember 280 func-:i.ons to n:o,re switch gear 27'3 to t..'le 

right,, re.sisting the spri:ig force of spring .275. Tha other end 281 

of CaID. member 280 pro-::rudes into a space i~ which carriaqa 200 

novas. When end 28:!. of ca::t mer.tber 280 con-:acts the part: of 

carriage 260 movi~g tcward the 11 home 11 posi~ion, it moves switch 

273 t +-"- ' • t ' -TG 19 (b) gear o ...... e rign , as seen in J:- • • 

:~G. l7 i!lus~rates a paper sensor 206 tha~ senses t:.~e 

leadin~ edqe of a ·sr.eet of pa~er fed to paper supply roller 221. 

A ther=.al recordir.g head 261 ~s mo-.int:ed on carr~age 260. A guide 

bar 262 guides car=iaqe 260 ir. 'the longi'tudinal direction of platen 

204. 

The printer co~st:ruc~ed and arr~nqed in acccrdance wit:h 

the present inven-cio~ wil.: r.ow be describec. 

FIG. l9(b) depicts carriage 260 in the ready-for-pri~t 
mode at the "home" position o: printe= ~ody 20l. 

Zn this position, ~ pert cf ccr=iage 260 pushes end 281 

of cam member 280 in the direction crt~oqonal to the plane of the 

paper, thereby rota't:inq cam member 280. With the turn of the cam 

member, switch qear 2i3 ~s moved to the riqht (FIG. l9(b)). and 

engac:ies second 1nt:ermec1iate qear 27S. Thererore, paper-reed mo-eor 

271 is operatively coupled to paper-supply roller shaft 225. This 

.· .... 
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results bec~u~e geer 226 i~ rota~ably mounted on shaft 225, g~ar 

22~ enqaqes pinion 279, and pinion 279 is i~tegral wit..~ the second 

internediate gear 278. 

'!'!le?:"efore, if a paper supply cor-..mand signal signals 
paper-feed raotor 2il, paper-feed mot:cr 271. begins i:o operate. 

Paper supply roller 221, ~inked ~ith pap~r-fgcd motor 271 by way 

of in~erned~ate gear 237 and paper supply tray 210, is rotated. 
With t.~!s ro~ation o: the rollers, the top sheet of paper in the 
pap_er stack contai:iec. in paper supply -::ray 2.l.O is fed to paper feed 

roller uni~ 240. 

Whe!'l fee:E::g the ;;apar, paper su;:>ply roller 221 com:acts 

only ~~e cen'":ral po~~~on of the pape~. Accordingly, ar.y skew is 
removed f:-on '":he pa?er acccrding to the skew rerr.0~1al c:;:eration in 

acc:::::-dar.ce wi -:.h t~e p:::esern: invem::!.cn disc:!.osed with =eference to 

FIG. :.. '!'orque li=:.i~e::: 300 i::s lccai:.ed between pape:r-supply ro.ller 

shaft 225 and =ol:e~ guide h~lder 223. Ar.d, since, ~here is no 
sp::-i~g si?:lila= ~o sp::::-i.::g 214 p::-cvi~ed !c::: pull-out ::-oller 222, the 

press~~g force applied by pu!l-ou~ :::oller 222 upon the paper is 
smal! er.ough t:ha~ t~e :::o~aticn of '":he ~aper is not h~pered. 

~urinq ~~2 paper feeding opera~ion, paper sensor 206, 

located jus~ befo:::e ~~e paper feed roller unit 240 de~ec~s the 
leadir.g edge o= the :~cc~ing paper ? and sends a detect si~nal to 
a seque:ice cont::-:::.::.:er (n:::~ shown) whi:::l";. ;.n turn cpere1:e9 the 

ca::::iage rr.otor. Ca::::::~age 260 now beg~ns to scan fc;:; -:he print 
opera~i.cn. 

As sho~n in F!G. l9(a), #r.en carriage 260 begins to move 
to the rigr.t, as shown in ~he Figure, switch gear 273, which has 
been :noveci to the :-!ght by a part :Jf the carriage ':hrough cam 
member 280, is re~~=ned to the left side by the spri~q action of 
sp::ing ~75 when s~i~c~ gea: 273 is released from being pushed by 
ca::riage 26C •. Swit~"l gear 271.disenc;-aqes from second in~ermediate 
gear 278. P~nion 27~, ~nteqral therewith, is made to engage with 
the first .in-:=c::::i:te:c:..:iee: 9ear 276. Pet.per feed. rolle:-s . 241 aro 

rota~ee by paper feed qear 243 whic~ are engaged with and rotated 
by pinion 277. Acco=dinql}', in cooperat:ion with qa'te rollers 245 
also ::e~atinq, the paper wit~ the skew removed is fed to platen 
204. 

·. 
·- ... · .... 
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When the po~er t~~nsmis~ion route is switched, =n~ft 252 
I 

beqins -::c rotate wh.er. inte:::mediate gear 251 begins to rotate. ;rhe 

edge portions of paper discharge ~cl~ers 254 and 255, having the 

di!ference cross-sec~ion~l shapes, alternately con~act with the 

paper afte?:" it !las passed the platen 204, and feed the paper -coward 

the upper por~ion cf s~acker 205. The papar fogdi~g opgration i~ 

now co:::iplata. 

!n the embodi~ents disclosed above, the paper skew 

removal apparatus :.s a!Jplied to a printer. Howevar, it is 
unaers~cod tna~ it may be applied in copying machines and other 

genera~ p=intir.g mac~ines, such as facsimiles. 

Furthe~reore, it is \!nderstcod tha:: wh.:.le the skew removal 

opera~:.cn :n the embo::!ir:ents is pe:::fo:r?ned !;etueen the paper supply 

roller and the paper :eed ~~llers, it ~ay be perforned between ~he 

paper ~upply roller :~: t~c platen ~cllcr. 

T~ ~i:l t~~s be seen tha~ ~he cbjacts see ===~~ above, 

among t.h.csQ rnada ai;::;:aren~ f::::or.i -:he preceding desc:::-:.:;;:r~ion, are 

ef::icier.tly a-t~ained ar.d, since cer":ain changes may be made in 

carry~ng out the abcva me~~od and in ~he cons~ruction(s) set forth 

wi-:bot:-= depar~inq ==== ':..~e scope of the invention, it 

is intended that all ::a-=-=er cont:ai!'led in the above desc::::.:!.ption and 

shown ::.n the acc:::::panr.!:ig drawinqs shall be im:~rprete:i as 

illust:::::at~ve ar.d no~ i:i a ~i~.!tir.q sense. 
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CLAIMS 

1. A paper skew removal apparatus comprising: 
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a single paper feed roller for feeding a sheet of paper, said paper feed roller 

having a width less than the width of said paper, said paper feed roller being positioned 

to contact a central part of the paper as viewed in the paper width direction; and 

contact means for being contacted by a leading edge of said paper, said contact 

means being disposed in a direction essentially orthogonal to the advancing direction of 

the paper fed by said paper feed roller. 

2. The paper skew removal apparatus claimed in claim 1, further including a paper 

guide, for forcing the paper into a curved shape, guiding the paper to said contact means 

and for supporting the convex side of said paper, said paper guide being located between 

said paper feed roller and said contact means. 

3. The paper skew removal apparatus claimed in claim l or 2, wherein the width of 

said single paper feed roller is selected to be essentially equal to or less than one-third of 

the width of the narrowest sheet of paper with which the apparatus is designed to 

operate. 

4. The skew removcil apparatus claimed in claim 3, wherein the width of said single 
. -

paper feed roller is selected to be essentially equal to or less than 10% of the width of 

. the narrowest sheet of paper with which the apparatus is designed to operate. 
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5. A printer comprising: 

· .. 
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a single paper feed roller for feeding a sheet of paper, said paper feed roller 

having a width less than the width of said paper, and said paper feed roller being 

positioned to contact a central part of the paper as viewed in the paper width direction; 

· contact means for being contacted by a leading edge of said paper, said contact 

means being disposed in a direction essentially orthogonal to the advancing direction of 

the paper fed by said paper feed roller; 

a gate roller; and 

a second paper feed roller, said gate roller being engageable with said second 

paper feed roller, said contact means including a contact position located between said 

second paper feed roller and said gate roller. 

6. The printer claimed in claim 5, further including a paper guide, for forcing the 

paper into a curved shape, guiding the paper to said contact means and for supporting the 

convex side of paper, said paper guide being located between said paper feed roller and 

said contact means. 

7. The printer claimed in claim 5 or 6, further including an automatic paper feeder 

that is assembled into the printer. 

. -
8. The printer claimed in claim 5, 6 or 7 wherein when said single paper feed roller 

rotates in the paper feeding direction, said second paper feed roller and said gate roller 

rotate in an opposite direction so that ~e paper cannot be fed between the second paper 

feed roller and said gate roller. 
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9. The printer claimed in claim 5, 6 or 7 wherein when said single paper feed roller 

rotates, said second paper feed roller and said gate roller are essentially motionless. 

10. · The printer claimed in any one of claims 5 to 9, including a feeding gear for 

rotating said single paper feed roller. 

11. The printer claimed in claim 10, including a movable gear ~upported rotatably by 

a rotatable lever and capable of assuming a first position at which said movable gear 

engages with said feeding gear to rotate said single paper feed gear and a second position 

at which said movable gear does not engage with said feeding gear. 

12. The printer claimed in claim 11, further including a carriage including an 

operating member provided on said carriage to rotate said lever toward said first position 

at which said movable gear engages said feeding gear by pressing and displacing an 

intermediate portion of a spring member. 

13. The printer claimed in claim 12, wherein said spring member is formed of. a bar­

like coiled spring. 

14. The printer claimed in ~y one of claims 5 to 13, further including a paper supply 

roller for feeding the paper in a paper feeding direction, and switching means for 
-

switching a switch gear from a first position at which said switch gear transmits a 

rotational force to said pape~ supply roller to a second position at which said paper 

supply roller is disengaged from said switch gear. 

iiiiiiU 
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15. The printer as claimed in claim 5, wherein the width of said single paper feed 

roller is selected to be essentially equal to or less than one-third of the width of the 

narrowest sheet of paper with which the apparatus is designed to operate. 

16. The printer as claimed in claim 15, wherein the width of said single paper feed 

roller is selected to be essentially equal to or less than 10% of the width of the narrowest 

sheet of paper with which the apparatus is designed to operate. 

17. A method of removing skew from a sheet of paper in a printer, comprising: 

detecting a paper feed signal from a detecting i;neans; 

moving a carriage to a paper feed position; 

displacing said carriage a sufficient distance so that an operating member engages 

and displaces an intermediate portion of a spring member to cause the engagement of a 

paper feed roller; 

feeding said paper along a paper feed path a sufficient distance to contact a 

contact means; 

removing skew from the paper by rotating said paper about a single paper feed 

roller having a width less than the width of said paper such that a leading edge of said 

paper is essentially ortho_gonal to said contact means; and 

moving said carriage away from sald paper feed position so as to disengage said 

single paper feed roller. 

18. The method claimed in claim 17, including the step of abutting the leading edge 

of said paper between a second feed roller and a gate roller during which time said 

second feed roller and said gate roller are rotating in a direction opposite to a paner 

feeding direction. 
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19. The method claimed in claim 17, including the step of abutting the leading edge 

of said paper between a second feed roller and a gate roller during which time said 

second feed roller and a gate roller and said gate roller are essentially motionless. 

20. · A paper skew removal apparatus substantially as hereinbefore described with 

reference to figure 1. 

21. A printer substantially as hereinbefore described with reference to any one of 

figures 1 to 19. 

22. A method of removing skew substantially as hereinbefore described with 

reference to figures 1 and 13. 


