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PAPER SKEW REMOVAL APPARATUS AND A PRINTER
USING THE SAME

The present invention relates generally to a paper skew
removal apparatus for use in a paper'feeder, and, in particular,
toja paper skew remcval apparatus for use in a printer that will
reduce the printer size and speed up print time, ard a tachnique
for removing the skew of paper in a paper feeder. '

Generally, varicu tyrss of ©paver skev remecval
épparatuses have basn vropesad. FIGS. 20(a)-29(c) illustrate a
paper skew removal =zpzaratus deacribed In Unexanined Japanese
Patent Appiication Ns. Hei. 1-141070. The paper skew removal
apparatus includes a claten 2 sositicned orthogonal te an advancing
dirscticn A of a papar P fed by paired paper feed rollers 1, 1.
The axis of claten 2 1s garzllal to the axis of each of the paired
paper feed rollers 1, .. Wasn laading edga Pa of paper P advances
and contacts platan Z, a slack loop Ph forms in paper P as shown
in FIG., 20(b). The slack locp Pb absorks a skew of the paper.
ThereaZter, platen 2 r2tates in a clsckwise direction so as to feed
paper P as shown ir FIG. 20(¢). With platan 2 rocating in the
clockwise directiosn, and vaper ? =oving in tha direction as
irdicated by arrovw A, = ired paper feed rollers 1, 1 rotate in the
clockwise direction and a slackensd gart Pb', having absorzed the
skéw, gradu2lly disapzears.

Another parcar skew removal apparatus, shewn in TIGS.
21(a)-21(c), is descrized ir Unexamired Japanese Patant Publication
Na. ¥ei. 2-62348. FIG. 21(a) shows a single long papef feed roller
3 and a dlsc“-rqe 81w 4 which interact with each other to feed
paper P while pressing the pa;er over its rfull widath. A pair of
rollers S5, 6, positicned dewnstream of the combinaticn of paper
f2ed roller 3 and dischargs film 4, are arrayed orthcgonal to the

~advancing direction A of paper P. A leading edga Pa of paper P
moves in the direction as incicated by arrow A and contacts a nip
T betwaen s:taticnary paired rollars 5, 6. Than, as shown in FIGS.
_—
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A PRINTER USI NG THE SAME BACKGROUND OF THE I NVENTION  The
pgésent invention relates generally to a paper skew renoval apparatus for
Use in a paper feeder, and, in particu-
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21(b), paper P 1ls turned in the direction of an arrow B. As a

result, “he paper skew is removed and the paper is orientated as

shown in FIG. 21(c).
The conventional paper skew removal gpparatuses emplaying
the structures descrited abaove have the following proklems.

Tn the paper skew »emoval apparatus of FIG. 20, a slack
loo: Ph of paper P must be Zormed between paired paper feed roller
i, 1 and platen 2. Accordingly, a large space must bz provided

between paired paper feed roller 1, . and platen. 2, and there is

4 v

a icng delay before parer P raaches platan 2. Formatisn of slack
locp Pb afiar the rapar reachas platsn 2 also delays printing.

Thué, the waper skaw removal apparatus of FIG. 20 has teo
long a paper feed ciza. TFurther, %the size of the paper skew
remeoval apparatus is large since pairac paper feed roller 1, 1 and
vlaten 2 must ke positisned sufficiently away from each other in
order tc ferm the sliack lcop.

Turthermors, thes paper s
in FIG. 21 is corstructed and arranzed so tbat discharge film 4
cooperatas with single long caper fzed reller 3 to press the paper
over its full width. Therefors, the paper skew removal apparatus
has difficulty rotating paper P ta remove the skew because cf the
pressure upsn paper ? cver iz=s Zull width,

Accordingly, it is desired to provide an irxr roved paper
skew removal apparatis which has a reducad paper Zeed time, a
raduced siza, and is capable of reliakly removing a skew frem the

skewed vaper.

_ Generallf spaaking, in accorzance with the invention, a
paper sXew removal apsaratus fncludes a single paper feed rellerx
for feeding a sheet o paper, the parer feed roller having a width
less than the width ¢f the paper, and the paper feed roller being
in contact with the central part of the paper as viawed in the
paper width directicon. The apparatus also includes contact means
for contacting a leading edce of the paper, the contact means
disposed in a directisn orthegonal te the advancing direction of
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| ar, to'a paper skew renoval apparatus for use in a printer that wll
reduce the printer size and speed up print time, and a technique for
rremovi ng the skew of paper in a paper f eeder Gener al | y~a types of
paper skew renoval appara- tuses ' have been proposed. o &8s
il lustrate a paper skew renoval apparatus desgribed in. '
Pat ent Application No. Hei 1-141070. The papet skew renoval

i ncludes a platen 2 positioned orthogonal to an advanci ng dlrectlon Ao
paper P fed by

the paper fed by said paper feed roller. Furthermore, in the paper
skew removal apparatus, a paper guide for forcing the paper into’
a curved shape, guiding the paper to the contact means and for
supporting the convex side of the paper, is preferably located
- ; between the paper feed recller and the contact means. '
*n accordance with another aspect of the present
invention, there is provided a printer including a single paper
feed roller for feeding a sheet of paper, the paper feed roller
having a wiZth less than the width of the paper, and the paper feed
rollar baeing in contact with the central part of the paper as
viewed in the varer width direction. Furthermcre, the printer
includes contact means for contacting a leading edge of the paper
the contact nsans keing dispcsed in a direction orthogonal to the
advancing directicr of the vaper Zed by the paper Iaed roller. The

contact means also Includes a centact portiosn located between a

seccné varper feed rcllexr ané & gats raller. The gata roller is
engageable with the seccnd paper feed roller. In the printer, the
seccnd paper feed roller may be a paper feed roller of an automatic

paper faeder assenbled into the printer. When the single paper

feed rcllsr rotates, the second paper feed rcller and the gate

roller meay rotate in tha oppcsite direction to the rotation
iveczion of the rpaper fsed roller sa that paper cannct be fed
between said seccnd cpapar feed roller and said guicde rsllar, or the
seccnéd paper £ead rollexr and the gata roller may ke &ssentially
. motionless. '
Accordingly, an cbiect of the presant invention is to
previds an Improved Daper skew removal apparatus.

Another cbject of the prssent invention is to provide an

improved paper skew rencval apparatus that will not damage the

paper -Wwhen any skew is ranoved.
Stil) another object of the present inventlon is to
provide a printer having a reduction in paper feeq tlme.
A still further object of the present invention is to
provide a printer incorporating the improved paper skew removal
apparatué.
A further cbject of the prasent invention is tc provide

a printer that is reduced in overall size.
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paired ‘paper feed rollers 1,1. The axis of platenjZHI$ SPEERHAEIBEEN fhe axis
of each of the paired feed rollers 1,1. Wen | eafli ng REpeARPEDOf paper P
advances and contacts platen 2, a slack lkoop Pb fornms in paper P as shown
in FIG 20(b).The slack | oop: Pb absorhs a skew of the paper. Thereafter,
platen 2 rotates inyg ci&ggﬂ@ﬁldidmdmnoswae presest pgaprentiRoas ishobR i

FIG 20(c). Wth platen 2 rotatln I n t c t
movi ng i n Brelide@n on gﬁdgﬁ? %tr‘f'%oh k’\% pea(;illlsgfeljge%aIpsgirzlmttﬁegejl%'1 jé‘ras

1, 1 rOtfﬂﬁhéékthtat:on anc skew removal.
Still another object of the present inventicn is to
provide a printer having a paper skew rsmoval apparatus in which

- .-

the paper is transpocted immediately to the printhead after the

skew of the paper is removed.
S%ill other objects and advantages of the invention will

be apparent from the specification.

The invontion acoordingly comprices tha faaturas of
construvc=ion, ccmbination of elements and arrangement of fparts
which will be exerplified in the ccnstructicns hereirafter set
forth, ané the scope of =ha inventicn will be indicated in the

clains.

Tor a fuller understanding of the invention, reference
is had %o the following description, taken in connection with the
accenpanving draWLngs, in wvhich: '

TIGS. 1(a) ané 1(b) are diagrammatic views showing the
construc=ion and =he operation of a paper skew removal apparatus
in accerdance with t—he Tresant inventicn:

FIs. 2(a)_;s a arcss-seccticnal view showing a printexr
incorporating a paper skew removal apparatus in accorzance with a
first embsodiment of the present invention;

FIG. 2(b}) is a rear view of the printer of FIG. 2(a);7

P=G. 3 is a front elavational view of a first embodiment
of a2 printer in accordance with the present invention:

FIG. 4 is a developed plan view showing a drive mechanism
of the printer of FIG. 2;

FIG. 5 is an enlarded fragmentary creoss~sectional view
of the left side of the printer of FIG. 2;

FIG. 5 is an enlarged side elevational view of a left

- side frane porticn oI the printer of FIG. 2 and certain corponents

mountaed thereon:
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cl ockwi $e direction and a sl ackened part Pb'. having absorbed the skew,
gﬁaduarly di sappears. Anot her paper skew renoval aratus, shown in

| GS. 21(a)-21(c), is described in Unexam ned Jappal8isesiiags - ation
No. Hei 2-62348. FIG 21(a) shows a single long p 1 8FE8 fand a
di scharge film4 which interact with each other to e

pressing the paper over its full width A p&ir of roIIers 5,6, positioned

downst ream of the conblnatlon of pager feed roller 3 ,and dlscharge film
rIG. !s a datalled sicde elevational view of the lert

side frame porticn of FIG. 6:
FIG. 8 is a cross-secticnal view taken aleng lines 8 -

8 of FIG. T:
, FIG. 9a is a left side viaw of an arm used in the printer
in accordance with the invention;
FIG. ¢b is a right side elevational view of the arm

-~ me
illustrated in FIG. 2%a; -
FZIG. 9c is a top plan view of the arm illustrared in FIG.

sc;

FIG. 94 is a cross-sectional view taken along lines 94 -
9@ of FIG. %a;

FIG. %92 is a cross-sectional view taken along lines 9e -
$e of FIG. 937

PIG. 2f is a cross-ssctional view taken along lines 9 -
8f of FIz, 9b;

FIG. 9g is a cross-sectional view taken zalong line Sq -

. 10z is a top plan view of & spring wmember used in

tha printer;

FIG. 305 is 2z side view, parcly in crass-section, of the
spring memkber of FIG, 10a; _
FIG. 11 1= a tcp plan view of a carriage used in the

printer in accerdanca wWith the invention:

FIG. 12 is an anlargad side slavational view of a portion

£ the grinter in accsrdance with the first embcdiment of the
present invention; _

FIG. 13 is a bleck diagram explaining the operation of

the carriage; ' ,

_ FIG. 14 is a partially enlarged cross—-sectional viaw of
the transpoft section of the printer in which the paper feed
rollers rotate in the paper feed direction:;

FIG. 15 1is a'part;ally enlarged crcss-—sectional view of
the transport section of the printer in which the paper feed
roellers rotate in a direction opposites to the paper feed direction;

FIG. 156 is a develcped plan view of a portion of the

printer in accordance with a secend embedimeant of the present

inveantiaon: _
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4, hrelérra
| eadi ng edge,
and cornt act-s.

RLIogR Ly L9 t he advancing direct P. A
noves in the directio ' ; arrow A
M ﬂﬂm n stationary paired ra 5 shown
urned in the direction of ana~~a{y_B. A§ a

in FIG 21(b)j,
result, the paper skew is renoved and thg paper is orienated as SW®wn i.n
FIG 21(c). ) _

FTG. 17 is an enlarged sicde elevational view, partly cut

away, of the printer of FIG. 15;

FTGS. 18a ané 18b are plan views of a rotation
transmission mechanisa provided in a paper supply unit of the
printer of FIG. 16;

F-GS. 19%a and 1%b are side elevational views, partly in
crcss-section, of a rotation transmission switch unit used in the
printer of FIG. 16:

FIGS. 202-20c are diagrammatic views showing the skew
removal operation c a first conventional paper skew removal
apparatus; andc
' FT48S.  21lz2-2lc are dizgrammatic views showing the
construcction and tihe skaw removal operation of another conventional

parer skew ramoval zarparatTus.

Refersnce is first made to FIG. 1(a) of the drawings
which depicts a parer feed reller 7 formed of a single short

1+

roller. Feed rcller 7 presses upon only a central portion Pe of

a paper ? as viewed in the paper width direction and rctatas in the
directison of an arrsy a to feed paper D,

In this Z£irst enmkcdiment a contact portion 8 is in the
form of a rollex. Ccntact porzion 8 is positicned to receive the
laading sdge Pa of <he paper P, Whaen the leading edge Pa of the
advancing paper F ccatacts contact portion 8, leading edge *a may
not be orthogenal +to tha axis of contact porticn 8. Therefore, a
realignnent operatizn nust occur in order to place leading edce P2
and, therefcre, paper P orthogonal to the axis of contact portion
8. This reorientatisn is performed by further advancing paper P
until leading-edge Pa contacts contact portion 8. Essentially
simultanecusly, paper P will rotate in the direction of an arrow
X of FIG. L(b). Wizh the orientation of contact portion 8

.perpendicular te the axis of contact pofticn 8, any paper skew is

removed and paper P can advance correctly, -
The resultant skew remcval operation is reliable and

operates well because feed roller 7 is a single short roller and

presses only upon central part Pc of the paper as viewaed in the
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The conventional paper skew renoval app
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width direction. Therafore, the paper will rotate easier about
central part Pe by the oparation of fead roller 7 than it would
rotate in conventional skew removal apparatuses.

Experimentation has found that Zfor best results, the
width of +the feed roller should be essentially equal to or less
than one-third (1/2) the width of the paper beirng fed through tha
printer. In a preferred embodiment, the width of feed roller 7 is
about 17 to 20 mm. The width of the preferred embodiment of feed
roller 7 is about 19% of the width of a sheet of A4 paper, which
is approximately 210 mm. wide.

The paper skew removal agpparatus constructed and arranged
in accordarce with the first embodinent c¢f the invention has the
following advantages. _

First, there is no need to f£fcrm a slack loop ketween feed
roller 7 ancd contact portion §. Accsrdingly, a distance L (FIG.
1(a)) between feed rcller 7 and contzct portion 8 rmay ke reduced,
and no sraca to acccunt for slack loon Pb cf the paper is required.

Second, Ltecause of the close positions between feed
roller 7 apd contact portion 8, the reed time is reduced.

Lastly, =he close proximity between f£eed roller 7 and
contact portion 8 will realize an overall reduction of the paper
skew remcval apparazus. '

It is also to ze understoad that contact portion 8 need
not be a rolier as depicted in FIGS. 1l(a) and 1(b), bttt may be
forred of a plate-like nambar. Moraover, it is possible that any
other type of contact porticn may bs utilized if it is orientated
atar g“- angle te the advancing cdirecticn of the paper fed by the
feed roller ard is capable of contacting the leading edge of the
advancing paper in order =o help »otate paper P for prcoper feeding
into the print area.

A printer incorporating the raper skew removal apparatus
constructad and arranged in accordance with the first embodiment
will now ba déscribea. -

FIGS. 2(a) and 2{b) illustrate an automatic feed device
generally indicated at 10. In automatic f=ed device 10, there is
. a sStacker section with the bottom of the stacker section being
formed of a bottom lla of a lower case 11 of the printer.

_—
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enﬁlqyjhg the structures descri bed above have the follow Rg—prob .

| n the paper skew renoval apparatus of FIG 20, a >Pmm&SHEEbE5ﬁ@~8F paper P
nmust be formed between paired paper feed roller 1j1 andREFLALEH 2 .
Accordingly, a |large space nmust be provigled between palred paper feed
roller 1,1 and platen 2, and there is-a |long delay before paper P reaches
platen 2. Formati ongifetsd ask daper Pbazbt edt brapepeuaXsadiesa pagpeen t2ed

al so delays Erégtigg-nto an automatic paper feed path 20, Automatic faad
device 10 includes a £irst lever 21 for detecting when a sheet of

paper is fed <o automatic paper feed path 20.
As viewed in FIGS. 2(a) and 2(b), when paper P is fed
into automat ic paper reed patn 20, tirst lever 21 rotates in a
cnunterclo_kwlse direction about pin 2la. Upon the rotation of
first lever 21, a seccnd lever 22 will alsc rotate in a
counterclockwise direction. Further, a third lever 22(b) will also
rotate in a counterclockwise direction. After the rotation of

theae three levers, =z paper dstect switch 23 detects the paper that
has beer. fed into autcnatic feed path 20.

Once the paper is detected &y paper deuect switzh 23, any
paper skew existing in paper P is renoved by a skew remcval process
which will be descrited below. Thereafter, paper P is wound arsund
paper feed rollers 30 and moves aicng automatic paper feed path 22
to reach a print section 60. Pricr to resaching print section 60,
paper P advances by way of.pinch rellars 50, which are similar in
operation to paper fzed rcllers 30 and remain in contact therxewith.

Pinch =sllexs 50 are rmotatably attached to a distal end
of a paper guide 32 suspended from a left side frame 130 by means
of a2 spring 52 so that paper guids 33 rotates about a Sulcrum Sl.

Print section 60 is located between the upper surface of
an Iintermediate fraze :10 and an ink jer head 62 nmounted on a
carriage 61, Carxiage 61 is coordinately displaceable in a
direction normal z=c the plane of FIG. 2. Carriaga 61 is guided at
one end thereof by a guide shaft 62 and at the other end thereof
by an upper Zrame 120. '

After the paper has passed through prin:'sec:ion 60 and
has had ink dispased thereon, the paper enters a2 paper exit path
70. Papar exic péth 70 includes a transport section, generally
indicated at-80, lccated in paper exit path 70. While paper P
passes through transport section 80, paper P passes over transport
rollers 81 (FIG. 3) and notched transport rollers 82 (FIG. 3).
Paper P then enters an exit section, generally indicatad at 90, for
discharging the paper while holding the paper in a concaved states
as seen in the paper discharging direction. Exit section %0
includes 2 push—up portion 21 located cn both sides ot'exit'portion
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Thus, the paper skew renoval apparatus of FIG 20 Hmmsgggg TR
feed time. Further the size of the paper skeM/r:anale@R%E
Since paired paper feed roller 1,1 and platen 2 nust be
sufficiently away fromeach other in order to formthe slack | oop.
Furthernore, thé paper skew renoval apparatus described in FIG 21 is
const r uct egoandpash angesbstidrhatl giushéarye thd papsrcavpeetl esidds (rhanegite
ong paper £egd [OhLeLndal Qo Pl 855 MasnlEPBbulVEhal andil] Mliiln af the

Ther ef or e, p&pBPTSREW Fenova
The paper is thereafter discharged onto a discharged paper

paper.
tray 100 while in the concaved state.

A detailed description will now be given to a paper skew
removal apparatus constructed and arranged in accordance with a
first embodiment of the present inventicn.

As illustrated in FIGS. 4 and 5, a paper skew removal
apparatus includes paper feed rcller 12, a contact portion 41
located between paper feed rollers 30 and gate rollers 40 and a
paper guicde 42. Paper guide 42 cguides paper P (indicated by a
phantom line in FIG. 5) which has been fed by paper feed roller 12
to contact portion 4%, located between paper feed rollers 30 and
gate recllers 40. Here, paper P is fcrced into 2 curved shape and
paper qulie 42 ‘suppcrte the convex side ¢f The curved portion of

the parer.

FIG. 4 is a developed plan view illustrating a drive
mechanism including z=any of the rollers depicted in the printer of
FIG. 2. Positional relationships of the rollers and the like do
not necessarily coincige with those respective components in otherx
drawings. )

s rotatably driven by & paper feed
motor M. Similar to feed roller 7 depicted in FIGS. 1(a) and 1(b).
feed x»oller 12 is akzcut 17 to 20 nn. wide. The width of feed

Paper feed roller 12 i

roller 12, lika &that of <£aad roller 7, has been found by
experirentaticn to operate baest when it is essentially equal to or
less than one-third (1/3) the wicdth cf the paper fed in the printer
and typically about 10% the width of the width of A4 paper. Motor
M drives a gear G which, in turn, drives a gear 32 fastened TO one
end of a fead roller shaft 31, t the other end cf feed roller
- - sharft 31 is a gear'ss. Gear 33 engages sun gear 13 which, in turn,
engages planetary cear 14. -Planetary gear 14 engages with and
disengages from Zfeed gear 15.- Planetary gear 14 engages feed gear
15 only when the carriagé reaches a paper feed position.' Feed gear
15 is secured to one end of feed roller shaft 16. Accordingly,
because paper feed roller 12 is secured to feed rollex shalt 1ls,
the rotation of feed motor ¥ causes the rotation o¢f paper faed

roller 12. Further, vhen paper feed roller 12 rotatas in the paper
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apparatus has difficulty rotating paper P'to FEHDMGHMBQH§E$WU§QQQ§U e of
the pressure upon paper P over its full width. AmcordlngﬁnAcddi esired

to'provide an inproved paper skew renoval appar at uced
paper feed tine, a reduced size, and is i®apable of reliably renoving a
skew from t he skewed paper -SUMVARY OF THE I NVENTION  Ceneral ly -
speaki ng, imeacééréaﬁg@vﬁ-’e HNAiSarAg SR iaiFOvadp pRPer JE8R FOABERF 3B IHat us

includes a,yjliglke sRaRBe bEBBdsite direction as that of papar f£ead rollar 12
(i.e., in a direction opposite to that of the paper feed
direction).

Furthermore, nounted on and affixed to feed roller shaft
31 are three paper feed rollers 30. Peed roller shaft 31 directly
drives paper feed rollers 30. Gate rcllers 40 are forced against
and contact paper fsed rollers 30 by means of an urging member (not
shown) and any rotaticn of paper feed rollers 30 is directly
transmittad to gate rollexs 40.

FIC. & is an snlaxged side view dapicting a left side
frame portion, generally indicared at 130, of the printer case.
Left side frame 130 supports the left end portions of feed roller
shaft 31 and feed roller shaft 15. An arm 140, located outside sun

. gear 13, i= roctatably sucported by shaft 133,

FIGS. 7 and 8 further illustrate that feed roller shaft
31 is suprorted by a hole 131 in left side frame pcrtion 130 and
feed roller shaft 16 is supported in a hole 132 in left side frame
portion 230. Shaft 133 rotatably suppcrts sun gear 13 and arm 140
mourtad therson. :

FIGS. 9a-9¢ further illustrate the construction and
arrangement of arm 140.

Arm 140 includes a hole 141 for rotatably receiving shaft
133, and a2 shaft 132 for rotatably Feceiving planezary gear 14
(FIG. 8). Shaft 133 rctatadly receives sun gear 13. A support
menbexr 1i3 engages one end of a spring member 150 (see FIG. 6).
Suppoxt merber 143 may take the form of a pin having a slit 143a.

FIG. 10 ncre clearly illustrates spring nember 150.
Spring member 150 is similar to a bar-like coiled spring. A lower
end portion 151 of spring member 150 is couplad to support member
143 of arm 140 as-shown in FIG. 6. An upper end portion 152 of
spring member 150 is arranged so that it may contact a resisting
portion 135 formed in a depressed portion 134 or lert side frame
132. An internediate portion 153 of spring member 150 is supported
by two held pieces 136, 136 of left side frame 130. In the normal

- position cf spring 150, arm 140 is held in a position such that
planetary gear 14 does not angage feed-in gear 15.

—_—
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rotler 'for feeding a sheet of paper, the paper feed
| ess t'han the wdth of the paper, and the paper fa
tontact with the central-part of the paper as vie .
direction. The apparatus also includes.ceptact nea or contacting a

| eadi ng edge of the paper, the contact. nmeans disposed in a direction
orthogonal to the adyanGidyy FI@!igw-9yf iLheusgapere fadsbepper dlpapdrrnedd
roller. Furthernmore, 1n the paper skew remval .appaLaisisas 85,0808 ukdgehor

forcing t hénpegerlbhttte AT E4°shapesPPer
hole 137 (FIG. 7) formed in left side frame 130. In this
arrangement, arm 140 can rotate within the range of arcuate hole
137. Eowever, arm 140 is usually forced into the position shown
in FIG. 6 by the force of spring member 150.
FTG. 11 is a plan view of carriage 61. An. operating
member 84 is located on the left side wall of carriage 61 as
depicted in FIG. 11. A distal end of operating member 64 is
tapered to form a taper iace 65. When carriage 61 is in a peper
feed position adjacent left side f£xama 130, operating member 64
passes “hrough arcuate hole 137' and a space 133 between hold
pieces 136 and 136 (See FIGS. 6-8, 12), and contacts and displaces
intermediate portion 153 of spring member 150 to the right as
viewed in FIG. 12. This results in arm 149 rotating clockwise so
that planetary gear 14 engages feed gear 13. |

FIG, 12 illustrates the resulting operatiscn when
operating nember &4 pushes agains: spring merber 50 causing
planetary gear 14 =0 encage fzed gear 15. Because spring member
150 is a bar-like cciled spring, the contact between taper face 65
oZ the éistal end of cperative member §4 and intermediate portion
153 is smocth. Space 138 between and behind hold pieces 136, 136
pernizts incermediate corzion 153 of spring member 150 to deform in
space 138 =o the leit as viewed in FIG. 12. Spring member 150 is
rastricted in the direction normal tec left sida frama 130 as viawad
in FIG. 12 by hold pieces 136, 136. _ 3 _

In other worcs, the resilient force of spring member 150
is utilized Zor engaging planetary gear 14 with feed gear 15.
Therefore, a smooth meshing operaticn is ensured. Since sun gear
13 retates in the direction to engage planstary gear 14 with feed
gear 15, the meshihg state of these gears is maintained unless the
‘force applied-by operating member 64 upon intermediate portion 153
or spring member 150 is removed.

The operation cf carriage 61 will now be described with
reference to the klock diagram of FIG. 13. _

When a paper feed signal is inputted from a cemputer (for
example) to the printer, carriage 61 is moved to the paper feed
position as indicated in step ST1. When carriage 61 xeachaes tha
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QU|d|ng the paper to the contact nmeans and for suppptitiag.the convex si de
of the paper, is preferably | ocated between the pape
contact nmeans. I n accordance w th another aspect
tion, there is provided a printer includi¥g a single paper br f or
feedlng .a sheet of paper, the paper feed roller having a width Iess t han
t he w dt h gepere mrno%}ﬁj&,qq}e mﬁ:;ng member 64 engages and diamplaces

intarmadiate portion 153 of spring mnember 150. Arm 140 then
rotates clockwise as shown in FIG. 12 to cause the engagement of

planetary gear 14 with feed gear 15.
In step ST2, a paper feed counter N (counting the number

of steps defining the rotary displacement of pazpar fead motor M)

is reset by setting counter 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
increases in increments of 1L (N = N + 1).

when papér feed.motor'M,era:es in the reverse direction,
paper feed rollers 20 and gear 33 rotate in a counterclockwise
directicn. This counterclockwise rotation, as shown in FIG., 12,
is transmitted to feed gear 15 through sun gear 13 and planetary
gear L4. Paper feed roller 12, thersfore, rotates in a clockwise
direction tc feed paper P into the feed path, as further indicated
by arrow 2 in FIG. §. Paper P, in a curved state, is guided by

" paper guide 42 to tTurn first lever 21 for detecting the paper to
activate papér detect switch 23 (see FIG. 2).

In step STS, a cantrol system (net shown) detarmines
whether or not the paper has actually been fed using the signal
detected from paper detect switch 23.

Tn this cdecision step, if it is datermined that paper ?
has been fed, ths control system rctates paper feed motor M in a
reverse éirection =y a predeterminad amount of yrotaticn (120 steps
in this example), step ST6. 3y reversing nanef feed motor M, paper
P is further moved ir. tha forward conveying direction by the
forward, cleckwise rctation of paper Zzed roller 12, Lead_nq_edge
Pa of paper P contacts contact portion 41 (FIG. 5) betwaeen gate
rollers 40 and paper feed rollers 30 which are rotating in the
directicn cppesize o paper feed direction. In this way, when a
corner of paper P contacts pager feed rollers 30 and gate xollers
40, paper P cannot ke fed in the forward direction since rollers
30 and 40 are rotating in the reverse direction. Therefore, paper
P, being fed by paper Z2eed rcller 12, will continue to swing about
cantxal part Pc until the entire laading adge Pa is flush against
paper feed rxollers 30 and gate rollers 40.

\
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-3- feed roller being i'n contact with the central part %EﬁiA%Eééﬁgﬁ

i3

Furthermore, because paper reed rollers 30 and gate
rollers 40 are rotating in the oppesite direction tc the paper feed
direction, leading edge Pa of paper P will never enter the nip
between paper feed rollers 30 and gate rollers 40. This will
ensure a smooth rotation of the paper and, therefore, a smooth
Qesxewlnoc operation. .

When leading edge Pa of the paper does contact contact
portion 41, the paper ® has begun curving and follows the shape of
a paper guide 42, as shown in FIG. 5. The force generated when
paper P contacts contact portion 41 acts on paper P tTo causa tThe
paper's rotation (in the direction of arrew X in FIG. 4) abous
central part Pc of saper fesd roller 12. Thus, a sure paper turn,
Ccr a sure skew removal, is securad.

In ster ST7, carriage 61 is positioned to the print
stand-by position (where operating menbsr 64 is disengzged from
spring member 150). |

This rovement ¢f the carrizge causes operating member 64
to disengage frox spring member 150. Spring member 130 is restored
to its original shape as viewed in FIG. &. Arn 14J rotates
counterclockwise tc its original position {(FIG. 6), and planetary

gear >4 disengages frznm feed gear 13.

In step ST, paper feed motor M is then rctated in the
forward direction by z prederernmined nunker of turns (610 staps,
by way cf exampla).

By rotating papar faad norver M forward, paper feed
rollers 30 also rotata in the paper conveying direction as viewed

n PIG. 15. The paper is pulled into the nip of paper feed rollers
30 and pinch rollers 50, and advances past pinch rollers 50.
Leading edge Pa of the paper reaches nr'nt secticn 60, and the
print-ready state is achieved.

In step 'ST3, the carriage is oriented for printing. A
print signal is received and a carriage motor, not showr, is driven
by the print signal. Carriage 61 reciprocates. During the
reciprocative motion of the carriage, ink jet head 62 emits "dots®
of ink, thereby perforzing the printing operation. The paper on

. which ink is printed is discharged through transport section 80,
which includes transpsrt rollers .81 and notched transport rollers
82. The paper then travels through exit section 90, which includes

_
This Sheet Has Been

i



as*viewed in the paper width direction. Furthernor TIII@%H@:E & peif fudes
contact means for contacting a |eading edge of the [papergghhg:cor

bei ng di sposed in a direction orthogonal to the adv
paper fed by the paper feed roller. The cpptact neans al so includes a
contact portion | ocated between a second paper feed roller and a gate
roller. The,gal&d Ohéssiai 91¢ngageablgusticsh ¢the sependupapeioreabtiol séaes| n

the print eri, Uhe Second pancr, (859.Lol) GhimYohEhds RRPEchEEd: iliebeobnan

paper down. Thereafter, paper P is discharged onto discharged

paper tray 100 (see generally FIG. 2).

However, if the control system determines that no paper
has been fed (decision brxanch of S8T5), the control sysatem, by
monitoring counter ¥, determines whether or not the number of steps
of paper feed motor M, when it has been rotating in the reverse
direction (the nurber of steps N counted in step ST4), has reached
1000 (STi0).

If the czuntar has reachad 1000 (ST11), the control
systen decides that automatic feed device 10 is empty and displays
a "No paper" indication in a display window (not shown).

I the counter has not reached 1000, the contral system
rapesats the procedural seguence subsequent to step STI.

Ths printer constructed, arranged and cperated in
accordance with the above-described operation has the follewing
advantages. _
First, pezper P rotates easily about paper feed roller 12.
Thic i¢ in part cdue to paper faed roller -2 being 2 thin, single
roller. Also, paper feed roller 12 presses upcn only central part
Pc of the paper as viewed in the paper width direction. Paper P -
easily rotates abcut this press-contact part (central part Pc) in .
the direction cf arrew X (FtG. 4), thereby securinc a reliable
removal of any paper skew.

Secend, it is not necassary to form a slack loop in the
paper between paper feed roller 12 and contact portion 41.
Accordingly, the distance required between paper feed roller 12 and
contact portion 41 is smaller than that in conventional printers.
In addition, no .srace is required to form the slack loop as
required in conventional apparatuses. The result is an overall
‘reduction in-paper Zeed time-and printer size.

Third, between paper feed roller 12'and_con:act portion
41, paper guide 42 is'provided to guide the paper to contact
portion 41 in a curved state and will support the outside of the
curved portion of the paper. The action of the paper to curve
towara the outside cf the curved portion is limited by paper guide
42. Tha forca ganeratad whan papar P contacts contact portion 41
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aséenbfed into the printer. Wen the single paper feengQ§?$§Eﬁﬂnﬁmmgn t he
second. paper feed roller and the gate roller may rot '____%Elég
direction to the rotation direction of the paper feed roller so t]
cannot be fed between said second paper feed roller and said guide roller,
or the second paper feed roller and the gate roller my be essentially

not i onl ess. Accordingly, an object of the present invention is to provide
an inproveas¥pes ikewensingathemrmest Psto rotate about central part Pc or

paper feed roller 12. This secures a smooth and reliable paper

fotation ané ensures a reliable, smooth skew removal.

Fourth, when paper feed roller 12 is rotating in the
paper feed direction, paper feed rollers 30 and gate rollers 40
rotate in a direction oppcsite To the paper rfeed direction. This
way leading adga Pa of the paper will not enter the nip between

paper feed rollers 30 and gate rollers 40, ensuring a smooth
rotation of the paper.

i Fifth, since any skew is removed by »bringing the paper
in=c contact with ccatact porzion 41 between paper feed rollers 30
and gate rollers 40, the paper can be transported immediataly after
‘the skew of the paper is remcved.

Lastly, the construction of the automatic paper feeder
allcws for the distance between paper reed roller 12 and contact
porzion 41 to be shorter than that required when a separate
autcmatic paper feeder is cou nled with the printer. '

The drive nechanism for transport section 80 will now be
described with reference to FIGS. 4, 14 and 15. Transport section
80 includes six transport rollers 81 which are respectively zligned
with six notched transport rollers 82. .

Three transport rollers of the six transport rollers 81
are secured %to a rotation shaft 83, and the remaining . three
transpor: rollers £ are secured to another rotaticn shaft 84.
Shafts 83 and 84 ars supported by intarmediate frame 110. Of the
three paper seed rcllers 30, the rziiers on both sides are coupled
through transmission gaars, generally indicated at 85, and rotate
gears 83a and 84a, which are secured %o rotaticn shafts 83 and 84,
respectively. There ars two transmission cears. =zach transmission
gear 85 rotates aach shaft 83 and 84, reepectivalf.

Each transmissicn geaxr 85 includes a gear part 85a, which
engages gear.saa cr S4a, resﬁéctively, and is secured to rotation
shaft 83 or 34, respectively. Each transmission gear alsoc includes
a commen shaft 85¢c and a roller part 85b which engage feed roller
30. Both ends of the common shaft 85¢ are movably supported in a
rectangular hole 111 formed in intermediate frame 110 (FIG. 14).

Wish such a cénstruction and arrangement, transmission

gear 85 functions as a cone-way clutch. As illustrated in PIG. 14,
_ - "
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Anot her, obj ect of the present invention is to provide® ”}ﬁﬁﬁq%ﬁﬁ3$§§§r
skew renoval apparatus that will not dam age the pap viﬁﬁmgcmoskem/is

r enoved. Still another object of the present inventioh—-s—toprovide a
printer having a reduction in paper feedtine. A still further object of

the present invention is to provide a printer jncorporating.the inproved -
paper sk&Wene BRPEE 55 AU A% FIIRFS off etr° o?g?ﬁﬁ %?g%e%{‘q‘%g’é i on

I's to prewad@mission gears 85 move downward.(in the engaging direction)
along rectangular hole 111, and transmit the power of paper feed
rollers 30 to transport rollers 81. However, as shown inr FIG. 15,
when paper Zzed rollers 30 are rotated in the direction cpposite
to the paper feed direction, transmiseion gears 85 move upward (in
the escape direction) alcng rectangular hole 111, 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
30 rotate in the paper feed direction, and do not rotate when paper

faad rellars 30 are rotated in the reverse direction.

As shown in FIGS. 3 and 4, two notched transport rollers
82 are sacured to each end of each of the threes shaft nmemkers 86.
A spring, not shown, Sorces the center of each shaft menber 86
toward cTransport rollers 81. Notched transport rollars 82 are
driven ané rotate by engagemen= with transport rollers 8i. The
diameters or the nuxber of teeth of paper fegd' rollers 30,
transmission cears 85, &nd transport rollers 81 are all selected
so the peripherel speed of -ransport rollers §. is about 123 faster
than tha pariphaeral spead of paper £eed rollers 30. Acecordingly,
paper P, as shown in FIG. 14, is printed upon in print secticn 60
in a state %hat it is Zloating while at least essentially
simultaneously beinc culled Ly transpsrt rollers 81 and notched
transport rcllexrs 82 thershy keeping the paper taut,

A printer using a skew removal apparatus in accordance
with a secend smbodiment of the present inventicn will now be
described with particular reference to FIGS. 16 and 17.

A primary difference between the printer in accordance
with a second embodizent and that of a printer in accsrdance with
a first embodiment of the present invention is that during the
paper skew removal operation in accordance with the second
embodinent, the paper supply reollers are rotating in the paper feed
direction ancd paper feed roller=s 241 and gate rollers 245 are not
rotating. ' '

The difference of those printers and others will be
described in detail in connection with FIGS. 16 and 17. -

A printer body in accocrcdance with the invention,

genarally indicated at 201 in FIG. 17, may be aligned horizontally
-
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printef that is reduced in overall size. An addi tional object of the
present invention is to provide an inproved paper e

snmoot h reliabl e paper rotation and skew renoval
the present invention is to provide a primter havi
apparatus in which the paper is transported imediately to the printhead

af ter the Skeu,efichheypapsy Way oenewesble, Smiel pronber bjustrateddin rIs.

advant agesl_l_ofist Qgtlt{]o\/r?:{lgcln%gl\inyl vl,n.tlzl{' a manual inserter port 202 facing down.

In this orientation, paper sannot be manually fed through inserter
port 202. To use inserter port 202, the printer must be sat

vertically while the paper supply tray 210 is closed.
Printer body 201 includes a paper supply tray, generally

indicated at 210, a paper supply roller unit, generally indicated
at 220, a paper feed roller unit, generally indicated at 240, a
discharge roller unit, generally indicated at 250, and a drive—
force transmission switch unit 270 (FIG. 16). Paper supply tray
210 can have tharaon a stack ¢f individual papers P. Paper supply
roller unit 220 cornzacts the central part (as viewed in the paper
width direction) of thas tep sheet of paper P on the stack of paper
in paper supply tray 210, and fesds the individual sheet forwaxd,
thereby separating it from the remaining stack of paper. Paper
supply roller unit 22¢ repeats the operation of Lifting up the next
top sheet of paper and thareafter feeding it forward. Paper feed
roller uni% 240 includes a plurality of paper feed rollers 241 and
a plurality of gate rollers 245. Paper feed rollers 241 and gate
rollers 245 cease their rotztion when the sheets of paper are fed,
in order to f£irst align the crientation of fed paper P. Discharge
roller uni* 250 operates in cooperaticn with paper feed roller unit
240 (FIG. 15) to discharge paper P into a stacker 205. This paper
has passed a platen 204 having already undergone the printing
ocperation. Drive force transmission switeh unit 270, when
trigcered by a part of a carriaga 260, switches the .power
transmission route between a route Zrom a paper-feed motor 271 to
paper supply roller unit 22C and ancther route from paper-feed
motor 271 tc paper fead roller unit 240.

A description of the tray and those units will now be
given with particular reference to FIGS. .5 and 17.
| In paper supply tray 210, a left edge_guide 212 is
provided on the left side of a tray body 21l. A right edge guide
213, provided on the right side, can slide laterally with respect
to the paper feeding direction in accordance with the size of paper
used. Thus, paper supply tray 210 is constructed such that the
right edge guide is slidable with respect to the left edge guide.
A pad heldar 214, located on tha front side of tray body 21, is
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part bé obvious and will in part be apparent fro The

i-nvent’i on accordingly conprises the features of
of el enents and arrangenment of parts which will X
constructions hereinafter set forth, andig he scope of the I nvent-=a Wil |l be
I ndicated in the clains. _

a upward by means of a spring 215 and brings the leading edge

of the paper P into cecntact with the circumferential surface of

paper supply rcller 221.

Paper supply roller unit 220 includes a paper supply
roller 221 which contacts only cthe central part oI paper P, (as
viawad in the papar width direction) and feeds the paper forward
by a friction force ganerated between paper supply roller 221 and
paper P. Paper supply roller 220 also includes a pull-out roller
222 located upstream of the paper supply roller 221 as viewed in
the paper feed direction. These rcllers, which are arraved to have
a length several ﬁens percent of the paper width, are assemblead
intoc a roller guide helder 223, which rotates akout a paper-suppl
roller shaft 225. | _ T'

A roller gear 230 transamits a rotation force in the paper

force

foad diracticn to both wollars 221 and 222. Roller gear 230, which
‘abuts paper supply rcller 221 within roller guide holder 223, is

irectly csupled Tc paper=-supply roller shaft 225 through a2 torque
limiter, generally indicated at 300, which is formed of a friction
plate 228 and a spring 229 biasing the Iriction plate.

Two planetary gears 233, 233, as shown in FIG. 18, are
rotatably mountad cn a planetary lever 232 which rotates about
paper-supply reller shaft 225 (FIG. 17). The two planetary gears
233 encage a pinion 231 which is integral with roller gear 230.
Paper supply roller 221 includes a pawl 234 which stops the
rotation of planetary gears 233 when roller gear 230 rctates, and
contacts planetary lever 232 to allcw the overrunning of planetary
gears 233 when roller gear 230 stops. Paper supply roller 221
further includes a rack 235 for pushing planetary lever 232. When
paper-supply roller shaft 225 receives a rotaticnal érive force,
as shown in FIG. 18(2), pawl 234 of rack 236 checks the rotation
of planetary gears 233, sc the rotation drive force from roller
gear 230 is transmitted to paper supply roller 222. When the
rotational drive force to paper—-supply roller shaft 225 is
interrupted, rack 236 pushes planetary lever 232, allowing
planetary gears 233 tc rotate around pinion 231. In this way,
paper supply rcller 221 is rotatable in the paper feed direction,
independently of the other rcllers. _ [
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BRI EF DESCRI PTI ON OF THE DRAW NGS
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Roller gsar 230 eng;ées with and disengages from a2 pull-
out gaar 238 through an intermediate gear 237. Intermediate gear
237 is slidably supported in an elongated hole 224 of roller guide
holder 223. Pull-ott gear 238 is integral with pull-out roller
222. When paper-supply roller shaft 225 receives a rotation drive
force, roller gear 230 transmits a rotation force in the paper feed
direction and engages.intermediate gear 237. When paper-supply
roller shaft 225 stops rotating, roller gear 230 separates
intermediate gear 237 from pull-out gear 238, therebf allowing
pull-out roller 222 to rotate in the paper feed direction
indapandently.

Paper feed roller unit 240 includes paper feed rollers
241 and gate rollers 245. Paper fead rollers 241 are nounted and
affixed around paper-feed roller shaft 242. Paper—~feed roller
shaft 242 is driven by paper-Feed motor 271, through a drive-fcrce
transmissicn switch unit 272, which will bhe dascribed balow.
| Discharge rcller unit 250 is located cownstream of paper
feed roller unit 240, while platen 204 is disposed therebetween.
Discharge roller unit 250 engages paper feed rollers 241 through
pinion 244. Pinion 244 is integral with paper faed geax 243.
Therefore, dJdischarce raller unit 250 rotates with paper feed
rollers 241. FPurther, a shaft 252 has a paper discharge gear 253
integral with shaft 252 and at one end thereof. Paper discharge
gear 253 engages intermediate gear 251. shaft 252 and paper
discharge gear 2353 are nmade of a resin material. In order to
elininate buryr removal steps, each paper dischaxge xrcller 254 has
a cross-secticnal cross shape and each paper discharge roller 255

‘ has a cross—-secticnal crifurcated shape. 2ach paper discharge
roller 254 and 255 is alternately arrayed along shaft 252 (FIG.
16). Durirng operation, the ridges of rollers 254 and 255
alternately cqntaé: the surface of the sheets of papers fed in.
For the cross-sectional shapes of those rollers 254 and 255, the
mold division and mold rolease used to form the xollers are easy..
The cross-sections of those rollers may be properly shaped in other
configurations, orovided these confiqurations Lave ridges

~ alternately coming in contact with the paper surface. For example,
square or turtlebacX shapes are alloweq.

_\\
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follomﬁng description, taken in connection with t HECRKG ARyH NY drpmﬁngs,
in which: FIGS. 1(a) and 1(b) are diagramatic V|pméﬁmﬁeﬁrﬁg—rhe
construction and the operation of a paper skew renoval apparatus in

accordance with the present inventian; FIG 2(a) is a cross-sectional
vi ew showi ng a pr |m;t~e,re-|4=ae-e&pmtahamgasa,qrapesnmvmmamﬁéﬂ' apb‘a%&%st%

accordance, W th a first enbodent, of Ui Hader BUBRLYORoLLer 221 to

drive
paper feed rollers 241. " Drive-force transmission switch 270 is

disposed in a "home" positicn, the switching operation being

For a fuller undertandi ng of the invention, refeanbc iﬁ? P§A§QEﬁhd’

carried out by carriage 260.
A switch gear 273, engaged with pinion 272 of papar—-faad

motor 271, as shown in FIG. 1¢(a), is constantly biased tc the left
in the draﬁing by a spring 275. In this position, switch gear 273
causes a pinion 274, integral with switch gear 273, to engage a
tirst. intermediate gear 276. A pinion 277 is integral with first
intermediate gear 276. Since paper feed gaar 243 engages pinion
277, shaft 242 will rctate, thereby transmitting a rotatiosnal force
to paper feed rcllars 241. When switch gear 273 is in the pesition
as illustrated in FIG. 15(b! and resisting the spring.force of
spring 275, switch gear 273 engages a second intermediate geax 278
and transmits a rozatisral force to paper supgly roller 221 through
a pinion 279 that engages an internally tcothed gear 226.

A cam menber z80 functions to move switch gear 273 to the
right, resisting the spring force of spring 275. The other end 281
of can member 230 proczrudes into a space in which carriage 280
noves. When ené 281 of can member 280 contacts the part of
carriage 280 moving tcward the "home" position, it moves switch
gear 273 to the right, as seen in FIG. 19(b).

Fr3. 17 illustrates a paper sensor 206 that senses the
leading edge of a sheet of parer fed to paper supply roller 221.
A thermal reccrdéing head 261 is mounted on carriage 260. A guide
bar 262 cuides carriage 260 ir the longitudinal direction of platen
204, . o '
The printer constructed and arranged in acc-rdance wich
the present invention will now be describecd.

FTG. 19(b) depicts carriage 260 in the ready-for-print
mode at the "home" pesition of printexr body 201.

In this position, z part cf carriage 260 pushes end 281
of cam member 280 in the direction crthogonal to the plane of the
paper, thereby rotating cam member 280. With the turn of the cam
member, switch gear 273 is moved to the right (FIG. 19(b)). and
engages second intermedlate gear 278. Thererore, paper-reed motor
271 is cparatively couplad to paper-supply roller shaft 225. This
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FIG 2('b) is arear view of the printer of FIG 2(a); FIG 3 is a front
eIevatlons view of a first enbodi nent of a pring 5}%§}h T égﬁkgﬁ W th the
r

i's

present invention; FIG 4 is a devel oped plan i ve necha-
nismof the printer of FIG 2; FIG 5is an e
cross-sectional view of the left side of sthe printer of FIG 2; FIG 6

an enl arged side elevational view of a_left side frane portion of the
printer of ELG +d R~ ¢EL t Gl CHHAs rotatably mounted on shaft 225, gear

226 engages pinion 279, and pinion 279 is integral with the second

internediate gear 273. _

Therefore, if a bpaper supply cormmand signal signals
paper~feed notor 271, paper-feed wmotor 271 beglns tTo operate.
Paper supply roller 223, linked with paper—fead motor 271 by way
of intermediate gear 237 and paper supply tray 210, is rotated.
With this rowation of the rollers, the top sheet of paper in the
paper stack contained in paper supply tray 210 is fed to paper feed
roller unit 240.

When feeding the rapar, paper supply roller 22: contacts
only the centrzl portion of the paper. Accordingly, ary skew is
removed from The paper acccrding to the skew removal cperation in
acccrdance with tha zresent inventicn disclosed with seference to
FIG, 2. Torzmue lixzicter 300 is lccated between paper-—supply roller
shaft 223 and rzller guide holder 223, Ard, since, there is no
spring sinilar To spring 2 prcvided Zor pull-out roller 222, the
pressing force applied by pull-cut reller 222 upon the paper is
small erough that the rataticn 2f the paper is not hampered.

Suring tha paper feeding operation, paper sensor 206,
located just befeore the paper fead xroller unit 240 detects the
leading edge o the incemin D and sends a detect sicnal to
a seguence contrzller (nzct shewn) which in turn cperztes the

'J
¥e!
‘g
t)
‘o
©m
"

carriage wotor. <Carriags 260 now becins to scan fcor <the print
operaticn. _

As shown in FIG., 19(a), when carriage 260 beclns to move
to the right, as shown in the Figure, switch gear 273, which has
been moved to the right by a part of the carriage through cam
member 280, is rsturned to the left side by the spring action of
spring 275 when sﬁizch gear 273 is released from being pushed by
carriage 28C.. Switch gear 273.disencages from second intermediate
gear 278. Pinion 274, integral therewith, is made to engage with
the first intermediate gear .276. Paper lfeed rollers . 241 ars
rotated by paper feed gear 243 which are engaged with and rotated
by pinicn 277. Acceordingly, in cooperation with gate rollers 245
also rctating, the paper with the skew removed is fed to platen
204, 000 '
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nents nmounted thereon; © FIG 7 is a detailed Slyf"*u~u'iﬂ.1lkM&ngOf t he

| ¢ft si'de frame portion of FIG 6; FIG 8 is ajcTesssHEEetHaEey Pew t aken
along lines 8-8 of FIG 7; FIG 9a’is a left sijde vi 88PifcEn ar mjused in

the printer in accordance with the invent2on; FIG 9b s aTight?si de

el evational view of the armillustrated in FIG 9a;
When thé pover transmission routé is switched, shaft 252

begins ©c rotate wher intermediate gear 251 begins to rotate. Fhe
edge portions of paper discharge recllers 254 and 255, having the

difference cross-sectional shapes, alternately contact with the
paper after it has passed the platen 204, and feed the paper towarad
the upper poxtion cf stacker 205, The papar feading operation is
now complata.

In the embodinents disclosed above, the paper skew
removal apparatus is applied to a printer. However, it 1is
understcod that it may be applied in copying machines and other
general printing machines, such as facsimiles.

Turthermore, it is understcod thaz= while the skew removal
operaticn in the embodiments is performed tSetween the paper supply
roller ané the papex Zeed rallers, it =2y be per:ormea between the
paper suppbly rcllexr z2néd the platen rollex.

It will thus be seen that the cbjescts ser Zcrth above,
among thcse made apzarent from the preceding description, are
efSiciently attained arnd, since certain changes may be made in
carrying out the abcve method and in the construction(s) set forth
withouz denartinq fxom the scope of the inventiom, it
is intended that all zacter contained in the above description and
shown 3in the accozpanying drawings shall ke interpreted as
illustrative and not in a liniting sense.
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FIG 9¢_is a top plan view of the armilustrated in FIG 9c; FIG 9d is a
Cross- SW&| ong lines 9d-9d of FIG 9a; FIG 9e is a

'Tr0Ss- secl m" along lines 9e-9e of FIG 9a, FIG 9f is a
Cross- sec ﬂ along lines 9f-9f of FI ab; FIG 9g is, a
cross-sectional Wi ew along line 99 _-9¢g THIS SHEET HAS BGEN
23 REPLACED
CLAIMS
L. A paper skew removal apparatus comprising:

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 1 or 2, wherein the width of
said sirigle 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 removal apparatus claimed in claim 3, wherein the width of said single
paper feed roller is selected to be essentiilly equal to or less than 10% of the width of

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

This Sheet Has Been Replaced

EA AW II




of* FI G S)l)\FFG\J%;tﬂt op plan view of a spri ng,‘.,qenber used in the
printer; ll e view, partly in cross-segctis ~of - t-he .spring
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5. A printer comprising:

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 foller 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 printex: claimed in claim §, 6 or 7 wherein when said single paper feed roller
rotates in the paper feeding direction, said secohd paper feed roller and said gate roller
rotate in an opposite direction so that the paper cannot be fed between the second paper

feed roller and said gate roller.
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-5-' FI G view of a carriage used in the printer in
accordance W tI mm"m“ﬁﬁﬂi#ﬂn FIG 12 is an enlarged side el evational
view of a porti {
THIS SHEET HAS BEEN
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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 supported 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 claim_ed in any one of claims 5 to 13, further including a paper supply
roller for feeding the pa;;er in a paper feedihg direction, and switching means for
switching a switch gear from a first posizion at which said switch gear transmits a
rotational force to said paper supply roller to a second position at which said paper

. supply roller is disengaged from said switch gear.
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of* the_'prl w th the first enbodi nent of the present
i nventi on; ”m'ﬂ"munﬂﬂ'l )l ock di agram expl ai ni ng the operation of the
carri age; , " tially enlarged cross-sectional vi ew of the

transport seétibn bf % he printer in which the paper l\._g Fotgte in
t he paper feed direction; FIG 15 is a partially enlg THASBEFN
cross-sectional view of the transport section of t P-4 TS | t he
paper feed

26

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 means;

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 orthogonal to said contact means; and '

moving said camage away from smd paper feed position so as to disengage said

single paper feed roller

18. The xﬁeﬂxod 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 de)/_@gte’to_g_gamt_

feeding direction. heet Has Been Replaced
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FIG 16 is ad
with a second m
si de el evati ona

18a and 18b are plan Vi ews of "a rotation transm s-
in a paper supply unit of the

+paovi ded

si on necha
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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.

This Sheet Has Been Replaced

||II|I i




pri ntgr‘ of FIG 16; FIGS. 19a and 19b are side elevational views, partly
in cross-section, of arotation transm ssion switch unit used in the
printer of FIG 16; FIGS. 20a-20c are diagrammatic vi ews show ng t he skew
renoval operation of a first conventional paper skew ] ;
and FIGS. 2la-21c are diagramatic views show ng SEESt PFon land t he
skew renoval operation of another ‘

28

ABSTRACT

PAPER SKEW REMOVAL APPARATUS AND
A PRINTER USING THE SAME

A paper skew removal apparatus including a single paper fed roller (7) for
feeding a paper (P) whilst the paper feed roller is in contact with the central part of the
paper as viewed in the paper width direction, and a contact ;oller (8) for contacting the
leading edge of the paper: the contact being disposed in a direction orthogonal to the
advancing direction of the paper. A printer is also disclosed which incorporates the
disclosed paper skew removal apparatus. The inventive and unique.construction provides
reduction of paper feed time and a i;eduction in size in the overall printer, as well as

ensuring a reliable skew removal from the paper.

Fig. 1b
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conventi ons paper skew renoval apparat us. BRI EF DESCRI PTI ON OF THE
PREFERRED EMBODI MENT  Reference is first made to FIG
1(a) of the draw ngs which depicts a paper feed roH gy QﬁN single
short roller. Feed roller 7 preses upon only a ceny Ffﬁsigrgé a
paper P as viewed in the paper wdth d1r?e]ct|on and{ rot at A thc uuectlon_'
of an arrow a to feed paper P.
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In"this first enmbodi nent a contact %;C%ion 8isinthe formof a roller.
Contac¢t portion 8 is positioned to r ve the | eadi ng edge Pa of th- paper
P. When the | eadi ng edge Pa of the advanci ng paper P.cortat KO8
portion 8, |eading edge Pa may not be orthogonal Fo tmbs%%‘? eEDconta t
portion .

FIG 2
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-6 8." Therefore, a realignnent operation nmust occur in order to place
| eadi ng edge Pa and, therefore, paper P orthogonal to the axis of contact
portion 8. This reorientation is perf3o;ﬂ3d
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by" further advanci ng paper P until |eading edge Pa contacts contact portion
8. Essentially simultaneously, paper P will rotate in the direction of an

arrow X of FIG 1(b). Wth the orientati on of contact poftiQn 8
perpendi cul ar to the axis of contact $62%ion 8, any paps e

and paper P can advance correctly. The resul tant skew emvg |
Is reliable and operates wel because feed roller 7 is a sing > B[
and presses only upon central part Pc of the paper as viewed in
m — { i
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the width direction. Therefore, the paper will rotate easier about central
part Pc by the operation of feed roller 7 than it would rotate in
‘conventional skew renoval apparatuses. Experinmentation has found that for
best results, the width of the feed ﬁMZkﬂ shoul d. be essentlally equal to

printer. In a preferred enbodi nent’;, the w dth of feed ﬁarA ' ;bout 17
to 20 mMm The width of the preferred enbodi nent "Of
10% of the width of a

s UL

F16. 4
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sheet’ of A4 paper, which is approximtely 210 mm w de. The paper skew
renoval apparatus constructed and arranged in accordance with the first
‘enbodi ment of the invention has the fof i ng advant ages. First, there is
no need to forma slack | oop between feed roller 7 and contact portion 8.
Accordingly, a distance L (FIG 1(a)) between feed roller 7 and contact

portion 8 may be reduced, and no space to account for slack |oop Pb of the
paper is required. ’
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Second.” because of the close positions between feed roller 7 and contact
porti.on 8, the.feed tine is reduced. Lastly, the close proximty between
feed roller 7 and contact portion 8\vél realize an overall reduction of

t he paper skew renoval apparatus. 12k s also to be understood t hat
contact portion 8 need not be a roller as.depicted in FIGS. 1(a) and 1(b),

but may be forned of a plate-like nmenber. Mreover, it is possible that any
ot her type of contact portion may be utilized if it is
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orientated at a ri ght angle to the advancing direction of the paper fed by
the féed roller and is capable of contacting the |eading edge of the
‘advanci ng paper in order to help rotate paper P for prepesyt nt t he
print area. A printer incorporating/2he paper skew rewﬁe@%ﬁg Lr
constructed and arranged in accordance with the firs

FIG 7

137"
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-7 - ?'nbodi ment will now be descri bed. FIGS. 2(a) and 2(b) illustrate an
automatic feed device : -
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geherally indicated at 10. In automatic feed device 10, theré is a stacker
section with the bottom of the stacker section being forned of a bottom lla
of a |l ower case 11 of the printer. Sheets of paper P are fed individually
by a paper feed roller 12 into an au&gg?ﬁic paper feed path 20. Automatic
feed device 10 i-ncludes a first |ever for detecting when a sheet of
paper is fed to automati c paper feed path 20. As viewed in FIGS. 2(a) and

2(b)y when paper P is fed . -
’ THIS SHEET HAS BEEN
REPLACED
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into automati c paper feed path 20, first lever 21 rotates in a
count ercl ockwi se direction about pin 2l1a Upon the rotation of first |ever
21, a second lever 22 will also rotate in a counterclockw se direction.
Further, a third lever 22(b) will alkb/3btate in a countercl ockw se
direction. After the rotation of these three |evers, a paper detect swtch
23 detects the paper that has been fed-into automatic feed path 20. Once
the paper is detected by paper detect switch 23. any paper skeM/eX|st|ng in
paper P is renoved by a skew

THIS SHEET HAS BEEN
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reanaI process which will be described bel ow. Thereafter, paper P is wound
around paper feed rollers 30 and noves al ong autonatic -paper feed path 20
to reach a print section 60. Pr|or0{§“%fach|ng print section 60, paper P
advances by way of pinch rollers 5 ch are simlar in operation to
paper feed rollers 30 and remain in contact therewith. Pinch rollers 50
are rotatably attached to a distal end of a paper guide 53 suspended from a
| eft side frane 130 by nmeans of a spring 52 so that paper gU|de 53 rot at es
about a '
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ful crum 51. Print section 60 is |ocated between the upper surface of an
i.nternedi ate frane 110 and an ink jet head 62 nounted on.a carriage 61.
Carriage 61 is coordinately displaceable in a direction normal to the plane
of FIG 2 Carriage 61 is guided at oh® 2hd thereof by a guide shaft 63 and
at the other end thereof by an upper frane 120. After the paper has
passed through print section 60 and has had i nk di sposed thereon, the paper

enters a paper exit -
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pat h 7Q'. Paper exit path 70 includes a transport section. generallyj

i hdi cated at 80, located in paper exit path 70. Wil e paper P passef
through transport section 80, paper P passes over transport rollersi81
(FIG 3) and notched trans- port rol} 82 (FIG 3). Paper P then énters
an exit section, generally indicated at 90, for disggarging the paper while
hol ding the paper in a concaved state as seen in thypaper discharging
direction. Exit section 90 includes a push up
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portion 91 | ocated on both sides of exit portion 90. Push up portion 91
pUshe§ up the paper at both sides thereof while a notched roller 92 pushes

down the central

onto a di scharged paper tray 100 whi@/23 n the concaved state.

description wll

and arranged in accordance with a first enbodi
As illustrated in FIGS. 4 and 5, a paper skew re

portion of the paper,

The paper is thereafter discharged

A detail ed

now be given to a paper skew renoval appar nstructed
mintuefsHese HmsesEmt |i nvent i on
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apparat us includes paper feed roller 12, a contact portion 41 | ocated
hetween paper feed rollers 30 and gate rollers 40 and a paper gui de 42.
Paper gui de 42 gui des paper P (indicated by a phantomline in FIG 5) which
has been fed by paper feed roller 12%/@Zkontact portion 41, |ocated between
paper feed rollers 30 and gate rollers 40. Here, paper P is forced into a
curved shape and paper guide 42 supports the kaAwesHr08, PEE curved
portion of the paper. FIG 4 is a devel oped pl anR‘Ei”@Xbixf ustrjating a
drive
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mechani smincluding many of the rollers depicted in the printer of FIG 2.
Positional relationships of the rollers and the |ike do not necessarily
coincide with those respective components in other draw ngs. Paper feed
roller 12 is rotatably driven by a1[§a([?e1r feed notor M Simlar to feed
roller 7 depicted in FIGS. 1(a) and 1(b), feed raller 12 is about 17 to 20
mm wi de. The width of feed roller 12, |ike thdtTrit sheed uasl drean T, has been
found by experinentation to operate best when ift i s REEeyUHEHDal |y ¢qual
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to'or I'ess than one-third [err] the width of the paper fed in the printer
and typically about 10% the width of the width of A4 pape Mpt or M drives

a gear Gwhich, inturn, drives a gpsy282 f4 %F@@rmm of a feed
roller shaft 31. At the other end of .feed r 3 gear 33.

. CGear 33 engages sun gear 13 which, in turn, lergat anetary gear 14.
- Planetary gear 14 engages with andgl sengages from feed gear 15. Planetary

gear 14 engages feed gear 15 only ﬁ the carriage ng}.é § paper feed

position. Feed gear 15 is g

242,
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secured to one end of feed roller shaft 16. Accordingly, because paper feed
r,oller 12 is secured to feed roller shaft 16, the rotation of feed nptor M
causes the rotation of paper feed roller 12. Further, when paper feed
roller 12 rotates in the paper feed?Bf#2éction as indicated by arrow a,

paper feed rollers 30 will rotate in the opposite direction as that of -
paper feed roller 12 (i.e., in a ditection opposite to that of the paper
feed direction). Furthernore, nounted on and affixed to feed roller shaft

G.
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3]_:‘?*are_’three paper feed rollers 30. Feed roller shaft 31
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agai nst, and contact paper feed rollers 30 by neans o
(not ‘shown)
transmtted tmxgéﬁ&ET
depi cting: a|l eft BE
printer ’
rol | er

case

directly drives paper feed rollers 30. Gate rplam ACHAERT SHEEPrced

ey
bf paper feed rollers BOfis directl
FIG -6 is an enl aftgbd £¢

3 ortion, generally inditajed at 130, offjthe
side franme 130 suEports the leftiend portions of fged

eft

PAPER SKEW REMOVAL APPARATUS AND A PRINTER
USING THE SAME

The present invention relates generally to a paper skew
removal apparatus for use in a paper feedexr, and, in particular,
to a paper skew remcval apparatus for use in a printer that will
reduce thes printer sizs and speed up print time, arnd a tachnigque
for removing the skew of paper in a paper feeder.

Generally, varicus +typss of pager skew remecval

apparatuses have bessn prozesad.  FIGS. 20(a)-29(c) illustrate a
paper skew removal apzarazus descriled in Unexanired Japanese
Patant Application Ns. FKei., 1-141070. The paper skew removal
apraratus includes a slaten 2 sositicned orthagonal te an advancing
diractizn A of a parer ? fed by paired paper feed rollers 1, 1.
The axis of ctlaten 2 l1s garzllel to the axis of each of the paired
paper feed rollars 1, .. Whan laading adga Pa of paper P advances
and. contacts plactan 2, a slack loop Pb forms in paper P as shown
in FIG. 20(b). The slack locp Ph absorbs a skew of the paper.
Therealter, platen 2 rztates in a clackwise direction so as to feed

- paper P as shown in FIG. 23(¢). With platan 2 retzting in the

clockwise direction, and paper P =zoving in tha dixection as
irdicated by arrow A, saired paper feed rollers 1, ) rotate in the
clockwise dizection and a slackenad part Ph', having absorsed the
skew, gradua2lly disapsears.,

Another parar sKkew removal apparatus, shown in FIGS.
21 (a)-21(c}, is dgsc:ibed ir Unexamined Japanaese Patant Publication
No. Hei. 2-62348. FIG. 21(a) shows a single long paper feed roller
3 and a discharge #ilz 4 which interact with each other to feed
paper P while pressing the paper over its rull width. A pair of
rollers 5, 6, positicned dewnstream of the combinaticn of paper
f2ed roller 3 and dischargs film 4, are arrayed orthcgonal to the

-advancing Qirection A of paper P. A leading edge Pa of paper P

noves in the direction as indisatad by arrow A and contacts a nip

T between stationary paired rellars 5, 6. Than, as shown in FIG.
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shatt 31 and feed roller shaft 16. An arm 140, | oget@dEMENEISHEET sun  gear -

13, is rotatg haft 133. FI GB. pr
i|lustrate tNatPFeUHEEIGIASBERNAft 31 is supporledl b H 131l {n |eft
side frane p rtionREBAGHR fedd roller shaft 16 is'ﬁagﬁgftg? ih g hole 132
inleft side frame portion 130. Shaft 133 rotatalpl y_supports—stinjgear 13

and arm 140 nount ed t her eon. Fl GS. 9a- %9 further |IIustrate t he
construction and arrangenent of arm 140.

21(b), raper P is turned in the direction of an arrow B. 2As a
result, the vaper skew is removed and the paper is orientated as

shown in FIG. 21(c).
The conventionzl paper skew removal apparatuses employing

tke structures cdescrized above have the following proklems.

Tn the paper skew removal apparatus of FIG. 20, a alack
looz Ph of paper P mus=t he Zormed between paired paper feed roller
1, 1 anéd platen 2. Accordingly, a large space must bz provided
between paired paper feed rollier 1, . and platen. 2, and there is
a icnq delay befors papér P rsaches platan 2. Formatisn of slack
locp Pb afiar the rapar rsacias rlatan 2 alse delays srinting.

Thus, the zarsr skaw ramoval apparatus af FIG. 20 has too
long a paper feed tiza. Tur=her, =he size of the paper skew
removel apparatus is Zarge sinces pairad paper feed rcller 1, 1 and
platan 2 must ke positicsned sufficiently away frem ‘each other in
order =c form the sliack lgcop.

Turthermors, th2 paper skew removal apparatus cescribed
in FIG. 21 is constructed and arranged so that discharge film 4
cooperates with single long saper fsed roller 3 to press the paper

over its full width. Therafor s, the papar skew removal apparatus
has difficulty rotatingz parer ? ta remove the skew because ¢ the
prassure ugsn baper ? cver itTs Sull width.

Accoxdingly, it is desired to provide an improved paper
skew removal apparatus which has a reducad paper feed timae, a
raduced size, and is capable of reliably removing a skew frem the

skewed paper.

: Generallf speaking, in accerdance with the invent cion, a
paper sXkew removal apsaratus includes a single papaer feed roller
for feeding a sheet of paper, the paper feed roller having a width
less than the width of the paper, and the paper feed roller being
in contact with the cantral part of =he paper as viawed in the
paper width direction. The apparatus also includes contact means
for contacting a leading edce of the paper, the contact means
disposed in a directisn orthegonal tc the advancing direction of
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‘ . .| REPLACEMENT SHEET
Arm 140 includes a_ hole 141 for rotatably receivijn snaft +33—gnd a shaft
ey ) '

142 for rotatabl ? 2 bAary gear 14 (Rl G Shaft 133
rotatably recei e§H§l§HE§§de318EEl\A support  nenber 1431f9nUQMe1996ne gnd of a
spring member 180 (seBEPIAGED 6). $upport nmenber 143 may take thelfqrmof a
pin having a slit 143a. FIG 10 nore clearly iljlustrates spring renber

150. Spring nmenber 150 is simlar to a Bar-Iike legiled—spring.—~a-—l oner

end portion 151 of spring nmenber 150 is coupled to

the paper fed by said paper feed roller. Furthermore, in the paper
skew removal apparatus, a paper guide for forcing the paper intc'
a curved shape, guiding the paper to the contact means and for
supporting the convex side of +he paper, is preferably located
between the paper Zeed reller and the contact means.
In accordance with another aspect of the present

invention, there is provided a printer including a single paper
.feed roller for feeding a sheet of paper, the paper feed roller
having a width less than the width-of the paper, and the paper feed
rollar being in contact with the central part of the paper as
viewed in the pager width direction. Furthermcore, the printer
inclucdes contact means for contacting a leading edce o the paper,
the contact nsans reing dispcsed in a directlion crthogonal to the
advancing directlorn of the paper Zed by the paper Zzed roller. The
contact means also includes a centact portion lecated between a
seccnd paper feecd rcller and & gats roller., The gata roller is
ged roller. In the printer, the

1]

engageabla with the seccnd papexr
seccnd paper feed rsller may be a paper feed roller of an automatic
paper fasedser assendled into the printer. Wnhnen the single paper
feed rcller rotatas, <the sacond paper feed rcller and the gate
rollaer may rotate in tha oppesite direction to the rotation
direction of %the raper Seed roller so that Paper cannct be fed
between sald seccnd papar feed roller and said guicde zcllar, or the

laxr and the gats roller may ke sssentially

seccné paper fead rxol
motionless.,
Accordinagly
procvida an Improved paper skew removal apparatus.
Another C."ECu or the present Invention is to provide an

a an cbjsct of the pressnt invention is to
d

improved paper skeaw renaeval apparatns <hat will not damage the
paper when any skew is ramoved.

Still another object of the present invention is to
provide a printer having a reduction in paper reead tire.

A still further object of the present invention is to
provide a n---tar incorpeorating the improved paper skew removal

apparatus.
A furt har chject of the prasent invention is to provide
. . -
a printexr that is reduced in overall size.
: This Sheet Has Been
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support menber 143 of arm 140 as shown in FIG 6. 7 fi on 152
of spring nenber 150 is arranged so that it may c %ﬂge w?@@%@??&

portion 135 fornmed in a depressed portion 134 of |eft side frame (130. An
i nterme- " di at & s khpEr #as gRENSPri ng menber 150 i 5 suppbNNdddgy t hol d

pi eces 136, 13¢ of Igfiaskde fra 130. In the nor position of] dpring
150, arm 140 is ' rtTon such that plangtary gear 14 doe§ not
engage feed-in gear 15. Further, FIGS._9a-9g illustrate a stopper 144

formed An adcizional object of the present invention is to
previde an improved pajpar guide tc help ensure a smooth reliable

paper rotation and skew removal.

Still another object of the present inventien is to
provide a printer having a paper skew removal apparatus in which
the paper is transported immediately to the printhead after the
ékew of the paper is removed.

Still other objects and édv:ntage: af the invention will

be apparent from the specification.

Tha invantion acoordingly comprices tha Zfaaturase of
construction, cecmbination of elements and arrangement of parts
which will be exemplifizd in zhe constructicns hereirafter set
forth, ancd 'the scope of the inventicn will be indicated in the

clains.

For a fuller understanding of the invention, reference
is had to the ‘ollow-“q description, taken in connection with the
acconpanving drawzngs, in which: |

FZGS. 1l(a) and 1(b} are diagrammatic views showing the
construction and the operation of a paper skew removal apparatus
in accerdance with the Tresant inventicn:

PIS. 2(a) is a cross-seczicnal view showing a printex
inéorpcrating a paper skew removal apparatus in accorance with a
first embodiment of the present invention;

FIG. 2(b) is a rear view of the printer of FIG. 2(a):

P2G. 3 is a Zront eTavational view of a first emkodiment
of a printer in accerdance with the present invention:

FIG. 4 is a developed plan view showing a drive mechanism
of the printer of FIS. 2; - '

FIG. 5 is an enlarged fragmentary cross-—sectional view
of the left side of the printer of FIG. 2;

FIG. § is an enlarged side elevational view of a left

. Side frame porticn of the printer of FIG. 2 and certain components
mountad thereon: _______._——-————;———'
heet Has Been Replaced
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integrally with arm 140. Stopper 144 is inserted PEEAGEMENE SR e|hol e 137
(FIG 7) formed in left side frame 130. In thisg arrangenent af m 140 can

rotate within the

forced into

hol e 137. Hjwegv ﬁ? éﬁ? sjusual ly
t he { pOHB tSHERT $MSVBEENN[:FI G 6 by the force of spring penber

150. FIG 11 isfa pl aRERHAGEDOf cafriage 61. Anjoperatrg—refber|64 is
| ocated on the left side wall of carriage gl as{ depicted in FIG|11. A
di stal end of operating nenber 64 is :

Frc. 7 is a datailed side elevational view or the lert

side frame porticn of FIG. 6:
FIG. 8 is a cross-secticnal view taken along lines 8 -

8 of FIG. 7:

FIG. 9a is a left side view of an arm used in the printer
in acco*dancc with the invention;

¥IG. Sb is a right side elevational view of the arm

- mte
illustrated in FIG. %a;
- FZG. 9c is a top plan view of the arm illustrated in FIG.

~—\.‘lo

se;
FIG. 94 Is a cross—sectional view taken along linea 94 -

8d of FIG. 9%a:
a cross-sectional view taken along lines Se -

by |
-1
A
\0
{1
1+
n

9e of FIG. fa;

cross-sesctional view taken along lines 9r -

'y
it
Q@
[}

\p
i
34
7]
™

8% of FIE, 9b;

a cross-sectional viaw taken zlong line g9g

m
-

0

Y]

\Q

1 &

n

FIG. 102 is a top plan view of a spring w=ember used in

093 is 2 side view, partly in cross-section, of the

tr
o

FIG. i0a3;

FIG. 11 is a tep plan view of a carriage used in the

spring nem

printer in accexdarce with the invention:
FIG. 12 is an enlargad side slavatiocnal view of a portion

cf the grinter in accordance with the first embcdizent of the

-

" present inven=zicn;

FIG. 23 is a bleck dlag*am explai nlng tha operation of
the carriage; : _

FIG. 14 is a partially enlarged cross—secticnal viaew of
the transport sectisn of the printer in which the paper feed
rollers rotate in the paper feed dirsction;

FIG. 15 1is a partially enlarged crcss-sectional view of
the transpor: section of the printer in which the pagper feed
rollers rotate in a direction opposita to the paper feed direction;

FIG. 18 is a develcped plan view of a portion of the
printer in acccrdance with a secend embediment of tha present
invantion:;

ThlS Sheet Has Been Rep! laced
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FIG. 37 is an enlarged side elevational view, partly cut

away, of the printer o FIG. 15;

PTGS. 18a anéd 18b are plan views of a rotation
transmission machanisa provided in a paper supply unit of the
printer of FIG. 16; '

FZGS. 19a and 19b are side elevational views, sartly in

ross-section, of a rotation transmission switch unit used in the
printer of FIG. 16; i

FIGS. 202-20c are diagrammatic views showing the skaw
removal operation cf a first conventional paper skew removal
appzratus; ancé . '

TTGS. 212-21¢c are dizgrammatic views showing the
construczion and the sksw removal operation of another ccnventional

pacer skew ramoval apparztus.

Refersnce 1s first made to FTIG. 1(a) of the drawings
which depicts a parer feed rcller 7 formed of a single shore
roller. TFeed roller 7 preases upon only a central porticn Pe of
a paper 2 as viawed in the paper width direction and rctatas in th
direczicn o an arrsv a to feed'paper B.

Tn =his first entcdiment a contact pcrtion 8 is in the
fornm of a roller. C(:2ntact porzion 8 is positicned to receive the
leading adge Pa of thse paper PF. Whan the leading edge Pa of the
advancing paper F ccntacts contact porcion 8, leading edge Pa may
not be orthogenal <o tha axis of contact porticn 8. Therefore, a
realignment operaticn nust occur in order to place leading edge Pa
and, tkerefcre, caper P orthogonal to the axis of contact portion
§. This raorientatisn is performed by further advancing paper P
until leading edge Fa contacts contact portion 8. Essentially
simultanecusly, paper P will rotate in the direction of an arrow
X of FIG. L(b). Wizh the orientation of contact portion 8
.perpendicular wc the axis of contact porticn 8, any paper skew is
removed and paper P can advance correctly.

The resultant skew remcval operation is reliable and
operates well because feed roller 7 is a single short roller and
presses only upcn central part Pe of the paper as viewad in the



THIS SHEET HAS BEEN | | REPLAGEMENT SHEE!
-10- betmee | REBLACED 136 pnd 136 (See FI G5 [8-87 IZ), and contacts and
di spl ages internediate p n 153 of spring hepb gi\@ r‘g%th ri ght as
i ocC

viewed in FIG 12. This results in arm 140 rofa KW se| sp t hat
pl anetary gear 14 engages feed gear 15. <4FIG the resulting
operation when operating .

width direction. Therefore, the papef will rocate easier about
central part Pc by the oparation of fead roller 7 than it would

rotate in conventional skew removal apparatuses. _

Experimentation has found that for best results, the
width of the feed roiler should be essentially equal to or less
than one-third (L/3) the width of the paper beirng fed through tha
printer. In a preferred embodiment, the width of feed roller 7 is
about 17 to 20 mm. The width of the préferred embodiment of feed
roller 7 is about 10% of the width of a sheet of A4 paper, which
is approximately 210 mn. wide.

The papexr skew removal apparatus constructed and arrangsd
in accordance with the first embodinment ¢f the invention has the
following advantages.

First, there is no neec to ‘Arm.a slack loop ketween feed
roller 7 and contact portion 8. Accsrdingly, a distance L (FIG.
1(a)) between feed rcller 7 and contzct portion 8 ray ke reduced,
and no spaca to accsunt for slack loop Pb cf the paper is required.

Second, Ltecause of the close positions between feed
roller 7 and conTact portion 8, the reed time is reduced.

Laatly, the close proximity between feed reller 7 and
contact portion 8 will :ea’xze an overall reduction of the paper
skew removal apparatus.

It is also =o be underStc;& that contact portion 8 need
not be a rolier as depicted in FIGS. L1(a) and 1(b), zut may be
forned of a plate-liks mamber. 'Moracver, it is possible that any
other type 0% contact porticn may bz utilized if it is orientated
at a right angle to the advancing directien of the paper fed by the
feed roller and is capable of contacting the leading edge of the
advancing paper in order =0 help rotates paper P for prcper feeding
into the print area. . '

A printer incorporating the raper skew removal apparatus
constructad and arranged in accordance with the first emkodiment
will now ba described.

FIGS. 2(a) and 2(b) illustrate an automatic feed device
generally indicated at 10. In automatic f=2ed device 10, there is

- a stacker section with the bottom of the stacker section being
formed of a bottom lla of a lower case 11 of the printer.

\
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menmber 64 pushgs §§a§ ﬁ&gbﬁﬁh nber 150 causi ng—planstary gear .14 to
engage, feed gear ause sprifphg nmenber 150 i 9 EREPEACEMEAH snEEITec spring,
t he contact bet of the distal end pf—operative 1 nber 64

and internediate portion 153 is snooth. Space 138 bet%@ﬁﬂ aﬁéﬁg Ri nd hol d
pi eces 136, 136 pernmits intermediate portd on 153 jof] spri 8 150 to

deformin space 138 to the left as viewed in FIG}| 2. _Spring npnf 150 is
restricted in the di $Skeetmrhgaper Poaref fedi dacilyidealian Hg w.% F ideed G

12 roller 12 into an automatic paper feed PITH 207 —Autsmatic faad
device 10 includes a first lever 21 for detecting when a sheet of

paper is fed <o automatic paper feed path 20.
As viewed in FIGS. 2(a) and 2(b), when paper P is fed
into automatlc paper feea path 20, rirst lever 21 rotates in a
countarclockwise divacticn about pin 2la. Upon the rotation of
first lever 21, a second lever 22 will alsc rotate in a
counterclockwise direction. Further, 2 third lever 22(b) will also
rotate in a counterclockwise direction. After the rotation of

these three levers, = paper dstect switch 23 detects the paper that

has beer fed into auscratic feed path 20.

Once the caper is detected =y paper detect switch 22, any
paper skew existing in paper ? is removed by a skew remcval process
which will be descrized below. Thareafter, paper P is wounc arsund
paper feed rollers 30 and moves along autormatic paper feed path 20
to reach a print section 60. Pricr to reaching print section 60,
paper P advances >y way of pinch rollers 50, which are similar in
operation to paper f=2ed rcllers 30 znd remain in contact therxewith.

Pinch -sllers 50 are rctatably attached to a distzal end
of a paper guide 33 suspended from a left side frame 130 by means
of a spring 52 so that paper guida 53 rotates about a fulcrum 51.

Brint secticn 60 is located hetween the upper surfacs of
an Intermediate frame :10 and an ink jer head 62 nounted on a
carriage 61, Carriage 61 s coordinately displaceable in a
direction normal tc the plane of FIG. 2. Carriage 61 is guided at
one end thereof by a guide shaft §2 and at the other end thereof
by an upper Zrane 120. ' ’

After the paper has passed through print section 60 and
has had ink dispaosed thereen, the paper enters a paper exit path

. 70. Papar exi t path 70 includes a sransport section, generally
indicated at 80, lccated in paper exit path 70. While paper P
passes through transport section 80, paper P passes over transport
rcllgrs 81 (FIG. 3) and notched transport rollers 82 (FIG. 3).
Paper P then enters an exit section, generally indicated at 90, for
discharging the paper while holding the paper in a concaved statea
as seen in the paper discharging direction. Exit section 90
includes a push~up pertion 21 located cn bath sides of exit portion
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1 -HIS SHEET HAS ppr -
by hol d pi eces 13 GREPLAmDotErIIEgr'%;_’\ADrds, the rpsHARLAREMENT SHERE spring
menber, 150 is utilized for en ' ipl anetary gepr}{ 14 with feed jgear 15
Therefore, a snmooth nmeshing operation is ensured} Bi nogeNgwe9gar] 13 rotates
in the direction to engage planetary gear 14 with feed gear 15, fhe neshing
state of these gears is maintained unles® the fofce—apptied by Opefating

menber 64 upon internediate portion 153 or sprinp nenber 150 .is renoved.
90. Push up porticn 91 pushes up the paper at DOUTT SiUeS thereol

while a notched roller 92 pushaes down tha cantral pofticn af the
paper. The paper is thereafter discharged onto a2 discharged paper
tray 100 while in the concaved state.

a detailed description wiil now be given to a paper skew
removal apparatus ccnstructed and arranged in accordance with a
first ambodiment of the present inventicn.

As illustrated in FIGS. 4 and 3, a paper skew removal
apparatus includes_paper feed rcller 12, a contact portion 41
located between paper feed rallers 30 and gate rollers 40 and a
paper guide 42. Paper guide 42 guides paper P (indicated by a
phantom line in FIS. 3) which has been fed ky paper feed roller 12
to contact portion 41, located between paper feed rollers 30 and
gate recllers 40. Here, paper P is ferced into a curved shape and
paper gqulle 42 éuppcr:s the convex side cf The curved port.on ol

the pacer.

FIG. & is a developed plan view illustrating a drive
mechanism including many of the rollers depicted in the printer of
PIG. 2. Positional relationships of the rollers and the like do
not necessarily coincide with those respective components in other
drawings. o

Paper feed rcller 12 is rotatably driven by & paper feed
motor M. Similar ts feed roller 7 depicted in FIGS. 1(a) and 1(b).
feed roller 12 is atcut 17 to 20 ma. wide. The width of feed
roller 12, like tkat of £ead roller 7, has been found by
experirentaticn to oparate best when it is essentially equal to or
less than one-thixd {1/3) the width cf the paper fed in the printer
and typically about 197% the width of =he width of A4 péper. Motor
M drives a gear G which, in turn, dr-ves a cear 32 fastened TO one .
end of a fead rollar shaft 31, t the other end- cf feed roller
shaft 31 is a gear 33.- Gear 31 ongages sun gear 13 which, in turn,
engages planetary cear 14. . Planetary gear 14 engages with and
disengages from Zeed gea- 15.' Planetary gear 14 engages feed gear
15 only when the carriage reaches a paper feed position.' Feed gear
15 is secured to cne end of feed roller shaft 16. Accordingly,
baecause paper feed roller 12 is secured to feed roller shast 1§,
the rotation of feed motor 1 causes the rotation of paper faed
roller 12. Further, vhen paper feed roller 12 rotatas in the paper
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The operation of carrlage 61 will now be descri bed jwijrt— o {t he
I
|

bl ock di agram of paper feed signg |s1|n utted fiom a
conmputer (for e anp ter, carriage 61|i no€ OV 39%9e paper
feed position a ST1. Wen carri age reaches the|paper
feed position, operating nenber 64 engagek? and disq

portion 153 of spring member 150. Arm 40 then rot
in FIG 12 ’f'?ﬁ%éﬁ&'éc%h@“eﬁﬁa FHCeGr Py AR Ay JBRFT 14

rotata in tha opposite direction as that af papar faad rollar 12
i.e., in a direction opposite to that of the paper feed
direction). '
Furthermors, nounted on and affixed to feed roller shaft
31 are three paper feed rollers 30. Feed rocllexr shaft 31 directly
drives paper feed rollers 30. Gate rcllers 40 are forced against
and contact paper feed rollers 30 by means of an urging member (not
shown) and any rotaticn of paper feed rollers 30 is directly

transmittad to gate rollers 40.
FIC. 8 is an enlarged cide vigw dapicting a left side

frame nort;on, genearally indicazed at 130, of the printer case.
Left side frame 130 supports the left end peortions of feed roller
shaft 31 and feed roller shaft 15. 2an arm 140, located outside sun
. gear 13, is rctatably sucported by shaft 133.
FIGS. 7 and 8 further illustrate that feed roller shaft
32 is suprorted by a hole 131 in left side frame perztion 130 and
feed roller shafi 16 is supported in a hole 132 in left side frame
portion 130. Shaft 133 rotatably suppcrts sun gear 13 and arm 140
mouritad tharaon.
_ FIGS. 9a-9¢g fuxther illustrate the construction and
arrangement of arm 140.
Arm 140 inclucdes a hole 141 for rotatably receiving shaft
133, and a shaft 142 for rotatably vecexv;nq planetary gear 14
(FIG. €). sShaft 122 rctat bly raceives sun gear 13. A support
nmenbexr 143 engages one ‘end of a spring menber 150 (see FIG. 6).
Support mermber 143 may take the form of 2 pin having a slit 143a.
FIG. 10 nere clearly illustrates spring nember 150.
Spring member 150 is similax to a bar-like coiled spring. 2 lower
end portion 151 of spring member 150 is coupled to support member
143 of arm 140 as-shown in FIG., 6. An upper end portion 152 of
spring member 150 is arranged so that it may contact a resisting
portion 135 formed in a depressed portion 134 or lert side frame
130. An intermediate portion 153 of spring member 150 is supported
by two hold piesces 136, 136 of left side frame 130. In the normal
- position cf spring 150, arm 140 is held in a position such that
planetary gear 14 does not angage feed-in gear 15.
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feed gear 15. | g.step ST2, a paper feed counter N (jcounting the nunber of

steps defining the TasagysdT nt of paper feegd [motjey Nl 994" §sgt by
setting counter N/tO Zeggh oc fep ST3, paper fledd motor M'i's rotfated
in the reverse di rection—and—-n-a.fdtep ST4, paper |f eed—Tooumter—N-+ngreases
in increments of 1 (N=N+1). When paper lteed notor] Mrotates in the
reverse direction, paper feed rollers 30 and gear 33 rotate I1n a
count er cl ock- Further, FIGS. 9a-9g illustrate a stopper 144 rormed

Stoppar 144 is insarted inte an arcuata

S

integrally with arm 140.
hole 137 (FIG. 7) formed in left side frame 130. In this
arrangement, arm 149 can roctate within the range of arcunate hole
137. FKowever, arm 140 is usually forced intc the position shown
in FIG. 6 by the force of spring mexber 150.

FIG. 11 is a plan view of carriage 61l. An operating
member 64 is located on the left side wall of carriage 61 as
depicted in FIG. 11. A distal end of operating member 64 is
tapered to form a taper face 65. When carriaga 61 is in a paper
feed position adjacent left side frama 130, opaerating membexr 64
passes <+through arcuate hole 1i37' and a space 133 betwean hold
pleces 136 and 136 (See TIGS5. 6-8, 12), and contacts and displaces
intermediate portion 153 of spring msmber 150 to the right as
viewed in FIG. 12. This results in arm 140 rotating clockwise so
that planestary gear 14 engages feed gear 15.

FIG. 12 illustrates the ©razsulting operatizn when
operzting mnember &84 pushes against spring nember 130 causing
planetary gear 14 <0 encage fzed gear 15. Because spring menmber
150 is a baxr-like cciled spring, the contact between taper face 65
oI the distal end of cperative member 64 and intermediate portion
153 is smocth. Space 138 between and behind hold pieces 136, 136
pernits intermediate porzion 153 of spring member 150 to deform in
space 138 =o the leit as viewed in FIG. 12. Spring member 150 is
rastricted in the diraction normal tc lef: side frame 130 as viawad
in FIG. 12 by hold pieces 136, 136. . .

In other worcs, the resilient Zorce of spring member 150
is utilized Zor engaging planetary gear 14 with feed gear 15.
Therefore, a smooth neshing operaticn is ensured. Since sun gear
13 rotates in the direction to engage planstary gear 14 with feed
gear 15, the meshing state of these gears is maintained unless the
force applied by operating member 64 upon intermediate portion 153
Or spring member 150 is removéd. :

The operation cf carriage 61 will now be described with
reference to the klock diagram of FIG. 13.

When a paper feed signal is inputted from a cemputer (for
example) to the printer, carriage 61 is moved to the paper faed
position as indicated in step ST1. Whan carriagn_ﬁl_rninhnﬁ_thn____
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wi se direction. This counterclockw se rotation, as |sRERRAGEMENTGOHEET |is

transmtted to feed gear 15 through sun. gear 13 and granetary gear}14.
Paper feed roller 12, therefore, rotates in a cl ocKwiilse @lnegt tto{f eed

. 1 g
paper P into as further indicated by grrow
Paper P, in 'Q%ﬁSHEBEHasaEENSeQU|ded by paper gui de 42—+o t
21 for REPLACED A 12

Q)

rn f+£st] | ever

:._

e
paper feed position, Operati;q member 64 engages and displaces
intarmadiate portion 153 of spring member 150. Arm 140 then
rotates clockwise as shown in FIG. 12 to cause the engagement of

planetary gear 14 with feed gear 15.
In step ST2, a paper feed counter N (counting the number

of steps defining thae rotary displacement of papar fead motor M)

is reset by setting counter 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 XN
increases in increments of 2 (N = N + 1).

When papér feed motor M rotates in the reverse direction,
paper feed rollers 30 and gear 33 rotate in a counterclockwise
directicn. This counterclockwise rotation, as shown in FIG, 12,
is transmitted to feed gear 15 through sun gear 13 and planetary
gear L4. Paper feed roller 12, thersfore, rotates in a clockwise
‘directicn tc feed baper P into the feed path, as further indicated
by arzew 2 in FIG. 5.  Paper P, in a curved state, is guided by

" paper guide 42 to tTurn first ieve: 21 for detecting the paper to
activate papér detect switch 23 (see FIG. 2).

In step STS, a contxsl system (not shown) detarminas

whether or not the paper has actually been fed using the signal
- detacted £rom paper detect switch 23.

_ In this cdecision step, if it is daterrinead that paper ?
has been fed, tha centool system.rctates paper feed nmotor M in a
reverse direction =y a predetarminad anount of rotation (120 steps
in <this example), stap ST6. B3y reversing papef feed motor M, paper
P is further moved ir ths foxward conveying direction by the
forward, clecckwise rctation of paper Zeed roller 12. Leading edge.
Pa of paper P contacts csatact portion 41 (FIG. - 5) between gate
rollers 40 and nane* feed rollers 30 which are rotating in the
directicn cppesite =5 paper feed direction. In this way, when a
corner of paper P contacts paper feed rollers 30 and gate rollexs
40, paper P cannot ke fed in the forward direction since rellers
30 and 40 are rotatirg in the reverse direction. Therefore, paper
P, being fed by paper Zeed rcller 22, will continue to swing about
central part Pc until the entire laading aedge Pa is flush against
paper feed rollers 30 and gate rollers 40. —-—__________;____;__
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FIG 2).

detecting the paper to ac'tivate paper detec SWi‘lt‘fROV %6(%

i3

Furthermore, because paper rfeed rollers 10 and gate
rollers 40 are rotating in the cpposita direction tc the paper feed
direction, leading edge Pa of paper P will never enter the nip
between paper feed rollers 30 and gate rellers 40. This will
ensure a smooth rotation of the paper and, therefore, a smooth
Qesxewing operztion.

When leading edge Pa of the paper doas contact contact
portion 41, the paper ® has beguﬁ curving and Zollows the shape of
a paper guide 42, as shown in FIG. 3. The force generated when
paper P contacts contact pariion 41 acts on paper P TO cause Tne

papar's rotation (in the direction of arrew X in FIG. 4) abou:z
central part Pc of saper fesd roller 12. Thus, & sure paper turm,
cr a sure skew removal, is securad.

Ir. ster S7T7, carriage 61 is pcsitioned to the prini
stand.-nv Position (where operating menbsr 64 is disengzged from
spring member 150).

T™his movement ¢ the carrizg
to disengaga froxz spring member 150. S

e causes operating menber 64
pring member 130 is restored
to i%s original shape as viewed in FIG. & Arr 140 rotates
counterclockwise tc its original position (FIG. 6), and planetary
gear 14 disengages frzn faed cear 13.

In step S73, paper 1=ee':‘. motor M is then rctated in the
forward direction by a erernined numbker of turns (610 staps,
by way cf example).

53.1 rotating papar faad nover M forward, paper feed
rollers 30 also rotata in the paper conveying direction as viewed
in FIG. 15. The paper is pulled into the nip of paper feed rollers
30 and pinch rollers 350, and advances past pinch rollers 50.
Leading edge Pa of the paper reaches print section 60, and the-
print-ready state is achieaved. '

In step ST?, the carriage is oriented for printing. A
print signal is received and a carriage motor, not shown, is driven
by the print signal. Carriage 61 reciprocates. puring the
reciprocative motion of the carriage, ink jet head 62 emits "dots®
of ink, thereby perfocrming the printing operation. The paper on
which ink is printed s discharged through transport section 80,
which incluées transpcrt rollers .81 and notched transport rollers
82. The paper then travels through exit saection 90, which includes
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paper has actual he * si gnal dete- jetlect
switch 23. ﬁﬁﬁkﬁﬂ@ﬁ‘%$%ﬁE p, if it is detern1ned t hat paperf B has
been fed, the co trol REPBAEHR 1 of s paper feed notjor MTZNQY 1189k r <

direction by a predeterm ned anount of rotiation (1 teps in this
exanpl e), step ST6. By reversing paper feed notor paper P |s furt er
noved i n t heushr-war dnmweylngwtlu:lecpuohcby thige dan=R }

of thereof, and notched rcller 92 which pushas the ventral part of the
paper down., Thereafter, paper P is discharged cnto discharged
paper tray 100 (see generally FIG. 2).

However, if the control system determines that no paper
has been fed (decision branch o¢f 8T5), the control system, by
monitoring counter N, determines whether or not the number of steps
of paper feed motar M, when it has been rotating in the reverse
direction (the number of steps N counted in step ST4), has reached
1000 (STl0).

If the czuntar has reachad 1000 (ST1l), the control
Systgm decides that automatic feed device 10 is empty and displays
a "Mo paper" indication in a display window (not shown).

IZ£ the counter has not reached 1000, the contrsl system

racaats tha procedural seguence subsequent to .step STI.

The oprintar constructad, arranged andéd <cperated in
accordance with the above-described operation has the follcwing
advantages. _ _ |

First, paper P rotates easily about paper feed roller 12.
This is in part due to paper faad roller -2 being 2 thin, single
roller. Also, paper fzed roller 12 presses upcn only central part
Pc of the paper as viewed in the paper width direction. Paper P -
easily rotates abcut this press-contact part (central part Pc) in
the direction cf arrcw X (FIG. 4), thereby securing a reliable
removal of any papex skew.

' Secend, it is not necassary to form a slack loop in the
paper between paper feed roller 12 and contact portion' 41,
Acccrdingly, the distance required between paper feed roller 12 and
contact portion 41 is smaller than that in conventional printers.
In addition, no .srace is raquired to form the slack loop as
required in conventional apparatuses. The result is an overall
‘reduction in paper Zeed time and printer size.

Third, between paper feed roller 12 and contact portion.
41, paper guide 42 is'provided to guide the paper to contact
poction 41 in a curved state and will support the outside of the
curved portion of the paper. The action of the paper to curve
toward the outside cf the curved poxtion is limited by paper guide
42. Tha Zorca ganerated whan papei P contacts contact portion 41
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paper feed roller 12. Leading edge Pa of paper P coptdcts contact pér{ion

41 (FIG 5) betw 0 and paper feed folll e4qg NFOYIPIEH| ate
rotating in the UTHECSHERT BPPBEENF t o paper feed dinfedtion. In this Y,
when a corner of| papemREPL&CER acts jpaper feed rollerd 38—and—gate 1O ¢rs

40, paper P cannGt be Ted 1n the torward direction gince rollers 30 and 40
are rotating in the reverse direction. ThekSfore, paper P. being fed by
paper feed roller 12, will continue to swing about central ggrt Pc until
the entire lassdistg édgeapaing the paper P to rotate about central part PG or

paper feed roller 12. This sacuraes a smooth and raliable paper

rotatien and ensures a reliable, smooth skaw removal.

Fourth, when paper feed roller 12 is rotating in the
paper feed direction, paper feed rollers 30 and gate rollers 40
rotate in a direction oppcsite To the paper rfeed dairection. This
way leading adga Pa of the paper will not enter the nip between
paper feed rollers 30 and gate rollers 40, ensuring a smooth
rotation of the paper. _

i Fifth, since any skew is removed by dringing the paper
in=c contact with ccntact portion %1 between paper feed rollers 30
and gate rollers 40, the paper can be transported immediatzly after
the skew of the paper is remcved. _

Tastly, the construction of the automatic paper feeder
allcws for the distancs between paper feed xoller 12 and contact
porzion 41 to be shorter than that requirsd when a separate
autcmatic paper feseder is coupled with tha printer.

The drive mechanism for transport section 80 will now be
described with reference to TIGS. 4, 14 and 15. Transport section
80 includes six transpor: rollers 81 which are respectively aligned
with six notched transport rollers 82. ]

Three transport rollers of the six transport rollers 81
are secured to a rotation shaft 83, and the remaining . three
transpor: rollers §. ‘are secured to another rotaticn shaft 84,
Shafts 83 and 84 are supportad by intarmadiata frame 110. Of the
three paper feed »cllers 30, the rcliars on both sides are coupled
through transmission gears, genarally indicated at 85, and rotate
gears 83a and 84a, which are seacured o rotaticn shatfts 83 and 84,
respectively. There ares two transmission gears. zZach transmission
gaar 83 rotatas aach shaft 83 and 84, respectivaly.

Each transmissicn geax 85 includes a gear part 85a, which
engages gear 83a or 54a, respectively, and is secured to rotation
shaft 83 or 34, respectively. Each transmission gear also includes
a common shaft 85¢c and a roller par:t 85b which engage feed roller
30. Both ends of the common shaft $5¢ are movably supported in a
rectangular hole 111 formed in intermediate frame 110 (FIG. 14).

Wish such a cdnstruction and arrangement, transmission
gear 85 functions as a one-way clutch, As illustrated in PIG. 14,
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tra sion gears 85 move downward lrectzon)

along rectangular hole 111, and transmit the power of paper feed
rollers 30 to transport rollers 81. However, as shown in FIG. 15,
when paper fzed rollers 30 are rotated in the direction cpposite
to the paper feed divection, transmission gears 85 move upward (in
the escape direction) alecng rectangular hole 111, and do not
transmit the power of paper feed rollers 30 to transport rollers
8l1. Thus, transport rollers Bl'rotate'only when paper feed rollers
30 rotate in the paper feed direction, and deo not rotate when paper
faad rellars 30 are rotated in the reverse direction.
As shown in FIGS. 3 and 4, two notched transport rollers
82 are secured to each end of each of the thres shaft nemkers 86.
A spring, not shown, =orces the center of each shaft nerber 26
toward wransport rollars 81, Notched transpert rsllers 82 ara
riven ané rotate by engagement with transport rollers 81. The
diameters cor the nuxmber of teeth of paper feed rollers 30,
transmission cears 85, and transport rollers 81 are all seleactad
so the peripheral speed of =ransport rollers §.1 is about 12% faster
than tha paripheral sbeed of paper feed rollers 38. Accordingly,
paper P, as shown in FIG. 14, is printed upon in print section 60
in a staze that it is <Zloating while at least essentially

-simultaneously being pulled by transport rollers 81 and notched

transport rocllers 82 thexeby keseping the paper taut.

A printer using 2 skew removal apparatus in accordance
with a second embodiment of +the present inventicn will now be
described with particular reference to FIGS. 16 and 17.

A primary dlfferencs between the printer in accordance’
with a second embodirment and that of a printer in acccrdance with
a first embodiment of the present invention is that during the
paper skew removal operation in accordance with the second
embodinent, the paper supply rollers are rotating in the paper feed
direction anc paper feed rollers= 241 and gate rollers 245 are not
rotating. ' '

' The difference of those printers and others will be
described in datail in connection with FIGS. 16 and 17. '

A printer body in accercance with the invention,
genarally indicated at 201 in FIG. 17, may be aligned horizor;tally
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e 42, as shown in FIG 5.|T erat ed when

wxinBa g |aobe Ml | o Db of

#e paper turn, for-a.sure skew fepoval is
In step ST7, carriage 61 is po&thon d to the print st

position (where operating nenber 64 is di senga Ther 150).

or vertically. By way of example, the printer illustrated in riec.
17 is set horizontally with a manual inserter port 202 facing down.
In this orientation, paper sannct be manually fed through inserter
port 202. To use inserter'pcrt 292, the printer must be sat
vertically while the papexr supply tray 210 is closed.

Printer ktody 201 includes 2 paper supply tray, generally
indicated at 210, a paper supply roller unit, generally indicated
at 220, a paper feed roller unit,.generally indicated at 240, a
discharge reoller unit, generally indicated at 250, and a drive-
force transmission switch unit 270 (FIG. 16). Paper supply tray
210 ocan hava thereon a stack ¢f individual papers P. Papar supply
roller unit 220 corntacts the central sart (as viewed in the paper
width direction) of the tep sheet of paper P on the stack of paper
in paper supply tray 210, and feads the individual sheet forward,
thereby separating it from the remaining stack of caper. Praper
supply roller unit 22¢ repeats the operation of liftinc up the next
top sheet of paper and thereafter feeding it forward. Paper feed

"roller unit 240 includes a plurality of paper feed rollers 241 and

a plurality of gate rollers 245. Paper feed rollers 241 and gate
rollers 245 cease their rotation when the sheets of paper are fed,
in order to f£first align the crientation of fed paper P. Dischafge
roller unit 250 operates in cooperatisn with paper feed roller unit
240 (FIG. 15) to discharge paper P into a stacker 205. This paper
has passed a2 platen 204 having already undergone the printing
cperation. Drive force transmission switeh unis 270, whan
triggered by a part of a carriags 260, switches the .power
transmission route between a route <rom a paper~feed motor 271 to
paper supply roller unit 220 and ancther route from paper-feed
motor 27)1 ¢ paper fead roller unit 240.

A description of the tray and those units will now be
given with particular reference to FIGS. 25 and 17.

In paper supply tray 210, a left edge guide 212 is
provided on the left side of a tray bedy 211, A right edge guide
213, provided on the right side, can slide laterally with respect
to the paper feeding direction in accordance with the size of paper
used. Thus, paper supply tray 210 is constructed such that the
.right edge guide is slidable with respect to tha left edge guide.
A pad helder 214, located on the front side of tray body 311, is

This Sheet Has Been Repl

T



D

%WLEMENB %"Egvngage from
fo its original phape as
s tOAINAY A9¢i ha] position
f ¢ed gear 15. Ih step
ward direcrion py a

This novenent of the carriage causes operating

spring .menber 150.—~Sp+ .15
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ST8, paper feed notor Mis thenrotated i¥8the

predeterm ned nunber of turns (610 steps, by wa . ]
forced upward by means of a apring 215 ana drings ing edga

of the paper P into ccntact with the circunferential surface of

paper supply rcller 221.

Paper supply roller unit 220 includes a paper supply
roller 221 which contacts only the central part oI paper P, (as
viewad in the papar width direction) and feeds the paper forward
by a friction force generated betwaen paper supply roller 221 and
paper P. Paper supply roller 220_also includes a pull-out roller
222 locateé upstream of the paper supply roller 221 as viewed in
the caper feed direction. These rcllers, vhich are arrayed to have
a2 length several tens percent of the paper width, ars assembled
intoc a roller guide helder 223, which rstates akout a paper-suppl
roller shaft 225. ) . r'

A roller gear 230 transnits a rotation force in the paper
faad dirsction to both rollars 221 and 222. Roller gear 230, which
abuts papsr supply rcller 221 within roller guide holder 223, is

irectly csupled tc paper-supply rsller shaft 225 through a torque
limiter, generally indicated at 300, which is formed of a friction
| plate 228 and a sprinc 229 biasing the #riction plate.

' Two planetary cears 21313, 233, as shown in FIG. 18, are
rotatably mountad cn & planetary lever 232 which rotates about
paper-supply rcller shaft 225 (FIG. 17). The two planetary gears
233 encage a pinion 231 which is integral with rollex gear 230.
Paper supply roller 221 inclucdes a pawl 234 whichk stops the
rotation of planetary gears 233 when roller gear 230 rctates, and
contacts planetary lever 232 to allcw the overrunning of planetary
gears 233 when roller gear 230 stops. Paper supply roller 221
further includes a rack 235 for pushing planetary lever 23Z. When
paper-supdly roller shaft 225 receives a rotaticnal drive force, .
as shown in FIG. 18(a), pawl 234 of rack 236 chacks the rotation
of planetary gears 233, sc the rotation drive force from roller
gear 230 is transmitted to paper supply roller 22.. When the
rotational drive foxce to paper-supply roller shaft 225 is
interrupted, rack 236 pushes planetary lever 232, allewing
planetary gears 233 tc rotate around pinion 231, In this way,
paper supply rcller 221 is rotatable in the paper feed direction,
independently of the other rcllers.
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Rol‘.er.ga'a.r 230 eng;ges with and disengages from a pull-
out gaar 238 through an intermediate gear 237. Intermediate gear
237 is slidably supported irn an elongated hole 224 of roller guide
holder 223. Pull-out gear 238 is integral with pull-out roller
222. When paper-supply roller shaft 225 recelivas a rotation drive
force, roller gear 230 transmits a rotation forea. in the paper fsaed
direction and engages.intermediate gear 237. When paper-supply
roller shaft 225 stops rotating, roller gear 230 separates
intermediate gear 237 from pull-out gear 238, therebj allowing
pull-out recller 222 to rotvate in the paper feed direction
indapandently. '

Paper feed roller unit 240 includes paper feed rollers
241 and gate rollers 245. Paper fead rollers 241 are mounted and
‘affixed aroundé paper-feed roller shaft 242. Paper-fsed roller
shaft 242 is driven by paper-Zesed nmotor 271, through a drive=-fcrce
transmissicn switch unit 272, which will be dascribed balow.

Discharge rcller unit 250 is locatad cownstream of paper
feed roller unit 240, while platen 204 is disposed therebetween.
Discharge roller unit 250 engages paper feed rolliers 241 through
pinien 244. Pinion 244 is Integral with paper fead geaxr 243.
Therefore, discharce raller unit 250 rotates with paper feed
rollexs 241. ‘Further, a shaft 252 has a paper discharge gear 253
integral with shaft 252 and at one end thereof. Paper discharge
gear 253 engages intermediate gear 251. Shaft 252 and paper
discharge gear 253 are nmade of a resin material. In ordexr to
elininate kurr removal steps, each paper discharge rcller 254 has
a cross—~-sectiznal cross shape and each paper discharge roller 255
has a cross-secticnal trifurcated shape. Each paper discharge
roller 254 and 255 is alternately arxayed along shaf:t 252 (FIG.-
16).  During operation; the ridges of rollers 254 and 255
alternately contac* the surface of the sheets of papers fed in.
For the cross-sectional shapes of those rollers 254 and 255, the
molcd division and mold release used to form the xollers are easy.
The cross-sections of those rollers may be properly shaped in cother
configurations, ©oprovided these configurations kave ridges

' alternately coming in contact with the paper surface. For example,
square or turtlebacX shapes are allowed.

is Sheet Has Been Replaced

TN



By rotatlng pap
in the paper con
into the nip of paper feeo f 8
past pinch rollers 50. Leading edge Pa of the pappr

| REPLAGEMENT SHEET
fwar d paper feed
as viewed in FIG
30 and pinch rpl

o rotate
I s| pull ed
dviances

slect i on

60, and the print-ready state is achi eged. In s ep ST9, the carripge is
oriented for printing. A print signal is received-and—a_tarriage 1ot or,

shown,

drive form transmission route between paper supply roller 221 to
paper fead rollers 2:l. ' Drive-force transmission switch 270 is
disposed in a “home' positicn, the switching operation being
carried out ny carrlage 260. :

A switch gear 273, engaged with pinion 272 af papax-faad
motor 271 1, as showa in FIG. 1¢(a), is constantly biased tc the left
in the drawing by a spring 275. In this position, switch gear 273
causes a pinion 274, integral with switch gear 273, to engage a
zirst. intermediate gear 276. A pinion 277 is integral with first
intermediate gear 276. Since paper feed gaar 243 engages pinion
277, shaft 242 will rctate, thersby transﬁitting 2 rotatisnal force
to paper feed rcllars 241. When switch gear 273 is in the position
as illustrated in FIG. 15(b) and resisting the spring.force of
spxing 275, switch gaar 273 engages a second intermediate geax 278
and transmits a rozatisral force to paper suczly roller 221 through
a pinion 279 that encages an internally tcothed gear 226.

A cam menber 280 functions to movas switch gear 273 to the
right, resisting the spring force of spring 275. Tha other end 281
of cam member 230 protrudes into a space in which carriage 280
noves. When end 281 of can member 280 contacts the part of
carriage 260 moving toward the “home® position, it moves switch
gear 273 to the right, as seen in FIG. 19(b).

FIG. 17 illustrates a paper sensor 206 that senses the
leading edge of a2 sheet of paper fed to paper supply roller 221.
A_tnerzal recerding head 261 1s mounted on carriage 260. A guide
bar 262 cuides carriage 260 ir the longitudinal direction of platen
204. . '

The printer constructed and arranged in acccrdance with
the present invention will row be describec. '

FIG. 19(b) depicts carriage 260 in the ready-for-pr at
mode at the "home" pesition of printer body 201.

In this position, z part cf carrziage 260 pushes end 281
of cam member 289 in the direction crthaogonal to the plane of the
paper, therehby rotating cam member 280. With the turn of the cam
member, switch gear 273 is moved to the right (FIG. 19(b)). and
engagas sacond intermediate gear 278. Thererore, paper-reed motor
271 is oparatively coupled to paper=-supply roller shaft 225. This

not

i s driven Hycive fnziost Qﬂ%@HaF==€erFug@a%luFﬁilﬁ?Bc&VéEchtﬁthﬁ t he
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reci procative notion of the carriage, ink jet head|6
t hereby perfor %ﬂnié m F-tin peration. The papdr Jjon which ink is
printed is dis 'harge(gg; ‘GURYBEEN dnsport section 80, Whi ¢ NGV I199%s
transport roll t ched g ransport rollers|82.__The paper thep
travel s through exit section 90, twhich includes puTh-up means 91, wh{ch
pushes the paper up along both sides theerof, and kRetehed-raller 92 I ch
pushes the central part of the paper down. Thereafter, paper P is

di schar gedrestnt¢lisekmrgedspaper st iayrebetglslae mounted on shaft 225, gear

226 engages pinion 279, and pinion 279 is integral with the saecond

ik

internediate gear 273.

Therafore, Lf a paper supply command signal signals
paper-feed motor 271, paﬁer-feed motor 271 begins to operate.
Paper supply roller 221, linked with paper-faad motor 271 by way
of invermediate gear 237 and paper supply tray 210, is rotated.
With this rotation of the rallers, the top sheet of paper in the
paper stack contained in paper supply Tray 210 is fed to paper feed
roller unit 240. , _

when feeding the papar, paper supply roller 221 contacts
only the central porzion of the paper. Accordingly, ary skew is
removed from the paper accecrding to the skew removal czeration in
acccrdance with the present inventicn disclosed with reference to
FIG. .. Torgue liniter 300 is lccated hzetween papexr-supply roller
shaft 225 and zoller guids holder 223. Ard, since, there is no
spring sinilar to spring 214 preovided for pull-out reller 222, the
press.nc force applied by pull-out roller 222 upon the paper is
small erough that the rotaticn of the paper is not hampered.

Suring tha paper feeding operarion, paper sensor 206,
located just hefore the paper feed roller unit 240 decects the
leadiny edge of the incenming paper P and sends ‘a datect sicnal to
a seguence contrcller (net shown) which in turn cperztes the
carriage motor. Carriags 260 now becins to scan for the print
operaticn.

As shown in TIG. 192(a},
to the right, as shown in the Figure, switch gear 273, which has
been moved to the right by a part of the carriage through cam
member 280, is rsturned to the left side by the spring action of
spring 275 when swizch gear 273 is raleased frorm being pushed by
carriage 25C. Switch gear 273 disencages from second intermediate
geaxr 278. Pinion 274, integral therewith, is made to engage with
the £first intermnediate geaxr 276. Paper feed rollers. 24l arxe
rotated by paper feed gear 243 which ares engageé with and rotated
by pinicn 277. Accordingly, in cooperation with gate rollers 245
also wchating, the paper with the skew removed is fed to platen
204.

when carriage 260 begins to move
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genérally FIG 2).

1e control system determ nes that no
paper has been fet :

g of ST5), the control system by

nonitoring count § wet her or not the nunber of steps of

paper feed notor en 1t has been rot%ting in the reverse direction (the

nunber of steps N counted in step ST4). 4s reached 1000 (ST10). If the

count er has reached %ﬁgzq él_g:Ty:)m the, eI Qlosyahed dedudesnlat sRautenada C
y an I'sp !

feed device 10 is enp ays | )
hegins =c rotate wher intermediate gear 251 begins to rotate. ?he

edge portions of paper discharge rcllers 254 and 255, having the

difference cross-sectional shapes, alternately contact with the
paper after it has passed the platen 204, and feed the paper towarad
the upper poxrtion cf stacker 205. The papar feading operation is
now coxpleata.

In the embodinents disclosed above, the paper skew
removal apparatus is applied to a printer. Howevar, it is
understcod that it mav be applied in copying machines and other
general printing machines, such as facsimiles.

Furthermore, it is understcod thaz while the skew removal
operaticn in the embodiments is performed setween the paper supply
roller and the paper Zsed rallers, it may be performed between the
paper supply rellex and the platen Toller.

T& will thus be seen that zhe cbjacts set Icrth above,
among these made agparent from the preceding description, are
efficiently attained arnd, since certain changes may be made in
carrying out the abcve metiod and in the construction(s) set forth
withouts departing £rsm the scope of the invention, it
is intended that all zatter contained in the above description and
shown 3in the accczganying drawings shall be interpreted as
illustrative and not in a limitirg sense.
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a "No paper" indication in a display w ndow (not shown). If the counter
has not reached|190@,sHere HonkEmN [system repeats the procedural sequence
subsequent to stlep STRepLAHme prijter constructed, arranged and operated in
accor- dance wt € above- descri bed operation has t he
advant ages. Fir s easily about paper
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1. A paper skew removal apparatus comprising:

a single paper feed roller for feeding a sheet of paper, said paper feed roller
having a width less than the width of said papef, said paper feed roller being positioned
to contact a central part of the paper as viewed in the p';lper 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 1 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 removal 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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pari Pc of the paper as viewed in the paper width direction. Paper P easily

rotates about thi : Payt (central part Pc) in the direction of
arrow X (FIG 4), m reliable rermyal of any paper skew.
far

Second, it is not - a slack | oop 'nR n paper
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5. A printer comprising:

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 disposec_l 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 papef feed roller and said gate roller.

6. The pxintér 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 printef claimed in claim §, 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 the 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 supported 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 clmmed in any 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 paper supply roller to a second position at which said paper

. supply roller is disengaged from said switch gear.
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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 means;

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 orthogonal to said contact means; and

moving said canfage away from said paper feed position so as to disengage said

single paper feed roller.

18. The zﬁethod claimed ih claim 17, including the step of abutting the leading edge
of said péper 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 paper

feeding difection. ' This Sheet Hus bzen Replaced
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paper feed rollers 30 and gate rollers 40 rotate in o] te to
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enter the nip @@cj rollers 30 and gatef r IIe'rs'40 en?urlng a

snmoot h rot at i onTefS b%ré"‘p‘é,'_' r 19 NOV 1994

27

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

ﬁgufes 1to I9.

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

reference to figures 1 and 13.
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Flfih since any skew is renoved by brlnglng the paper into contact with
contact portion 41 between paper feed rollers~30 and gate rollers 40, the
paper can be transported i mediately after the skew of the paper is

removed. Last | t he cons on of the automatic paper feeder_allows
for the distan ekyeen nasmmENf ped roller 12 a [ ) n{41l to be
shorter than that regppLA@@DMen separate autoraﬁﬁgﬂﬁﬁi RéﬁE ri{is
coupl ed with the=pr-tnter The drive mechani sm flor] transport sedtijon 80
will now be 28 1 19 NOQV 19956

ABSTRACT

PAPER SKEW REMOVAL APPARATUS AND
A PRINTER THE SAME

A paper skew removal apparatus including a single paper fed roller (7) for
feeding a paper (P) whilst the paper feed roller is in contact with the central part of the
paper as viewed in the paper width direction, and a contact roller (8) for contacting the
leading edge of the paper: the contact being disposed in a direction orthogonal to the
advancing direction of the paper. A printer is also disclosed which incorporates the
disclosed paper skew removal appératus. The inventive and unique construction provides
reduction of paper feed time and a reduction in size in the overall printer, as well as

ensuring a reliable skew removal from the paper.

Fig. 1b
-_
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described with reference to FIGS. 4. 14 and 15. Transport section 80

tncl udes six transport rollers 81 which are respec- tively aligned with six
not ched transport rollers 82. Three transport rollers of the six
transport rollers 81 are secured to a rotation shaft 83, and the remaining
three transport rollers 81l .are secured to another rotation shaft 84. Shafts
83 and 84 are supported by internediate frame 110. O the three paper feed
rollers 30, the rollers on both sides afe coupled through transm ssion
gears, generally indicated

Stk sk i o mp e

: AT HAS BEBN |}
REPLACEMENT SHEET | THIS S;‘;LACED J
19 NDV 199
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at 85, and rotate gears 83a and 84a, which are secured to rotation shafts
83 and 84, respectively. There are two trans- nLssion.gears...fBach,

transm ssion gear 85 rotates each shaft 83 and B4HIS SHERITCHAY BERN Each
transm ssion gear 8% includes a gear part 85a, :whi ch RERDAGEIZ gear| 83a or
84a, respectively, and is secured to rotxati on shaft 83 or 84, respectively.
Each transm ssion gear also includes a common shaft 85c and a roller part
85b which engage feed roller 30. Both ends of the conmon shaft

REPLAGEMENT SHEET
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850 are novably supported in a rectangul ar hol e 111 | ﬁ?ﬁ
Wth such a construction and

transm ssion gear 85 functions as a one-way cl utch.
14, when paper feed rollers 30 rotate in the paper

PSISER TS Bo ~}f i

frame 110 (FIG 14).

transni ssi on |
rect angul ar H

transport rollers REP LPHﬁkver s shown in FIG 15,
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are rotated in the direction opposite to the paper feed direction,
transm ssion gears 85 nove upward (in the escape di rection) aI ong

rectangul ar hole 111, and do not transmt the L. Ol ¥ tollers
30 to transpprt=t amecgmf pus, transport rol %'fﬂﬁaSﬂEEdhl y when
paper feed rF‘F%F’%F@be*%PEEI& in the paper feed.{diffectTon—arm not. rotate
when paper feed. p rotated in the neyersg '@’ﬁﬁ% : As shown
in FIGS. 3 and 4 tvvo notched transport rollerg 82 are se ditp each end
of each of the three shaft
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menbers 86. A spring, not shown, forces the center of each shaft nmenber 86
toward transport rollers 81. Notched trans- port rollers 82 are driven and
rotate by engagenment with transport rollers 81. The dianmeters or the nunber
of teeth of paper feed rollers 30, transm ssion gears 85, and transport
rollers 81 are all selected so the ‘geripheral speed of transport rollers 81
is about 12% f ast EELLN alketb 6; ral speed of paper feed rollers 30.

14, is printed upon in print section
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floating while at |east essentially simultaneously bei ng pull ed by
transport rollers 81 and notched transport rollers 82 thereby keeping the
paper taut. A printer using a skew renoval apparatus in accordance with a
second enbodi nent of the present invention will now be described with

particular reference to FIGS. 16 and 177 A primary difference between the -

printer in accordance with a second enmbodinent and that of a printer in
accor- dance with i..j_l rst enmbodi-re . of the present Irh\éS[IAé'ﬁ&ﬁTbshEIEqu

19 NOV 199
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The difference of th

connection with FIGS. 16 and 17.

NSNS A

r| n ers and others will be dps Eﬁl—%u\’lt‘w SHERT |

i nvention, generally indicated at 201 in FIG 17, may] be &g PW 9
i nter i Ius!rgéte

hori zontally or verticall
FIG®
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17 |s set horlzontally W|th a ngnual inserter port 202 facing down. In this

FIG. 9d FIG. 9e

143

143a

| REPLACEMENT SHEET |
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-15 - through inserter port 202. To use inserter port 202, the printer nust
be set vertically while the paper supply tray 210 is cl osed. Printer body
201 includes a paper supply tray, generally indicated at 210, a paper

supply roller unit, generally indi- cated at 220, a paper feed roller unit,
generally indicated at 240, a dischargagoller unit, generally indicated at
250, and

" REPLACEMENT SHEET |

. | THIS SHEET HAS BEEN
MRA 19 NOV 1996

e

FIG. 10a

FIG. 106

»153

151
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a driveforce transm ssion switch unit 270 (FIG 16). Paper supply tray 210
can have thereon a stack of individual papers P. Paper supply roller unit
220 contacts the central part (as viewed in the paper width direction) of
the top sheet of paper P on the stack of paper in paper supply tray 210,
and feeds the individual sheet forward, lithereby separating it fromthe

remai ni ng stack of paper. Paper supply roller unit 220 prepeats
operation of lifting up the next top sheet of paper an E%M&Nﬁﬁ $@| g
it forward. Paper feed roller unit 240 _
T RS BEDN E 19 NQV 1996
REPLACED

FIG. 11
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i ncludes a plurality of paper feed rollers 241 and a plurality of gate
rollers 245. Paper feed rollers 241 and gate rollers 245 cease their
rotation when the sheets of paper are fed, in order to first align the
orientation of fed paper P. Distharge roller unit 250 operates in,
cooperation with paper feed roller unii2240 (FIG 16) to discharge paper P
into a stacker 205. This paper has passed a platen 204- havi ng al ready
under- gone the printing operation. Drive force transm ssion switch unit
270, when triggered by apart of a carriage 260, sw fches

u—— ; REPLAGEMENT SHEET
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t he power transm ssion route between a route froma paper- feed notor 271
to paper supply_roller unit 220 and another route from paper-feed notor 271
to paper feed! gL Bkt 24(
w |l now be 4 ven p,;xt ”1@35“.fr reference to FIGS. 16 and 17. I n paper
suppl y tray 2To#ss y {de 212 i3 provided on the Ieft side of a
T -can

slide Iaterally wi th respect to

FIG. 13

MOVE CARRIAGE
TO FEED-IN L~ST1
POSITION

v

RESET PAPER
FEE?NcgyNTER 5~ST2

v
REVERSELY
ROTATE PAPER s~ST3
FEED MOTOR

v

INCREMENT PAPER ,
FEED GCOUNTER Ls~ST4
(N=N+1) _

NO

PAPER QFTECTED

REVERSELY ROTATE |
PAPER FEED MOTOR }sST6
BY 120 STEPS

‘ .
MOVE CARRIAGE

TO STANDBY s~ST7
POSITION '

Y
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PR SN

the paper feeding direction in accordance with the E'ﬁﬁﬁef ) @‘”ﬂm‘
Thus, paper supply tray 210 is constructed such thal emeg edge g
is slidable with respect to the left edge guide A pad hohé 3?9

on the front side of tray body 211, is forced upwar ans o
215 and brings the |eading edge of the paper P intolc

a gpr

i de
it ed
i ng

circunferenti al surface of paper supply roller 22%

roller unit 220 includes a paper supply roller 221 whki-etr-tontacts only the

central part of paper

FIG. 14
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. . . . _ T——
- viewed in the paper width direction) and feeds the p%éieiﬁggwm”d "w;ﬁ

friction force generated between paper supply roller

supply roller 220 also includes a pull-out roller 22:2 foc?é%w%ge

suppl !
t he paper pply Lo | |

Paper
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wi dt h,

roller 221 as viewed in the paper feed direct poR-—FAmr-@hler.s,
which are arrayed to have a |l ength several tens percfmm_ﬁéfwg‘%’eg}ﬁgﬁmr
‘are assenbled into a roller guide hol der 22B, rwhictr~rot-at bout
a paper-supply roller ghaft 19 NO
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225,

paper.- suppl y r%@%}{%ﬁﬁfﬁr\s B]%?*IE‘
I ndi cated at 30 |A D S

229 bi asi ng
shown in FIG 18, are

lIIC IIIL,LIUII [JIG.L >

A roller gear 230 transmts a rotation fdr
direction to both rollers 221 and 222. Roller gear
supply roller 221 within roller. guide

hol der

223,
t hrough a torque |
med of & friction{pljate
Two pl anet any

%gb‘*’“'t ﬁﬁ” pw?@rgu'q sf S:ger

is directly coupled to

£l tQQ,NWrﬁg@I Ity
228 and

$pring

as

I

|

[l
210
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_—
| N
262 " 2604

245

241
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AN

202
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rotatably nmounted on a planetary | ever 232 which rotates about
paper-supply roller shaft 225 (FIG 17). The two planetary gears 233
engage a pinion 231. which is integral wth roller gear 230. Paper supply
roller 221 includes a pawl 234 which stops the rotation of planetary gears
233 when roller gear 230 rotates, and x®ntacts pl anets

all ow the overrunning of planetary gears 233 when ro

Paper supply roller 221 further includes a rack 23
| ever 232. Wen paper -

" THIS SHEET HAS BEEN |
REPLACED |

FIG. 183
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sup'ply roller shaft 225 receives a rotational drive fopeeias..shoun_in

FIG 18(a), paw 234 of rack 236 checks the rotation prTangmﬁsy gEars
233, so the rotation drive force fromroller gear 230}i arsttt-ed-—-§ 0
paper supply roller 221. Wen the rotational drive fojc Pg&g\?r uppl ¥

roller shaft ZZF}ﬁS |Sm:p§§§w8§%ﬂ:ack 286 pushes plang¢tary
ol

all owi ng planetafy geag ate- around pinion 23 Ln th|swa,
paper supply rol rer—22t—+s—+rotatabl e in the paper feed direction,
i ndependently of the other rollers. =

F/G 198 = 2‘(2 M
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276
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Rol | er gear 230 engages with and di sengages from -——gﬁH-w—eut—-—-gee&-——%B
through an internediate gear 237. Inter- nediate gedr REBUAGEMIENT SHHHTy |
supported in an elongated hole 224 of roller guide Hol[dér 2ZZ3PUll -o t
gear 238 is integral wth pull-out roller 222. \Wen|pgdp g 12% r
shaft 225 receives a rotation drive feoce, roller ggar 8“$gn
rotation force i i rection and engagg¢s —rt-efrediaied gear
237. \When paper - fit 225 stops rotatigng, roIIer gear 2 0
separates inter

FIG. 20
PRIOR ‘ART

FIG. 20c t
PRIOR ‘ART

{
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237 from pul | -out gear 238, thereby allowing pull-out roller 222 to rotate
in the paper feed direction independently. Paper feed roller unit 240

i ncl udes paper feed rollers 241 and gate rollers 245. Paper feed rollers
241 are nmounted and affixed around paper-feed roller shaft 242. Paper-feed
roller shaft 242 is driven by paper-fed&ll notor 271, threygh a

FlG. 21a
PRIOR ART

FIG. 21b
PRIOR ART

FIG. 21c
PRIOR ART
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PAPER SKEW REMOVAL APPARATUS AND
A PRINTER USING THE SAME

This is a continuation-in-part of application Ser. No.
08/119,012, filed on Sep. 9, 1993.

"BACKGROUND OF THE INVENTION

The present invention relates generally to a paper skew
removal apparatus for use in a paper feeder, and, in particu-
lar, to 2 paper skew removal apparatus for use in a printer
that will reduce the printer size and speed up print time, and
a technique for removing the skew of paper in a paper feeder.

Generally, various types of paper skew removal appara- .-
tuses have been proposed. FIGS. 20(a)-20(c) illustrate a
paper skew removal apparatus described in Unexamined
Japanese Patent Application No. Hei 1-141070. The paper
skew removal apparatus includes a platen 2 positioned
orthogonal to an advancing direction A of a paper P fed by

. paired paper feed rollers 1, 1. The axis of platen 2 is parallel =
to the axis of each of the paired paper feed rollers 1, 1. When
leading edge Pa of paper P advances and contacts platen 2,
a slack loop Pb forms in paper P as shown in FIG. 20(5). The
slack loop Pb absorbs a skew of the paper. Thereafter, platen
2 rotates in a clockwise direction so as to feed paper P as
shown in FIG. 20(c). With platen 2 rotating in the clockwise
direction, and paper P moving in the direction as indicated

" by amrow A, paired paper feed rollers 1, 1 rotate in the
clockwise direction and a slackened part Pb', having
absorbed the skew, gradually disappears. :

Another paper skew removal apparatus, shown in FIGS.
21(a)-21(c), is described in Unexamined Japanese Patent
Publication No. Hei. 2-62348. .FIG. 21(a) shows a single
long paper feed roller 3 and a discharge film 4 which interact
with each other to feed paper P while pressing the paper over
its full width. A pair of rollers 5, 6, positioned downstream
of the combination of paper feed rolier 3 and discharge film
4, are arrayed orthogonal to the advancing direction A of
paper P. A leading edge Pa of paper P moves in the direction
asmdxcatedby arrowAandcontactsampretween
stationary paired rollers 5, 6. Then, as shown in FIG. 21(3),
paper P is tarned in the direction of an amow B. As a result,
the paper skew is removed and the paper is orientated as

—————— ' shown in FIG. 21{(0).
This Sheet Has Been
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feed roller unit 240, while platen 204 is disposed the
B scharge roller unit 250 engages paper feed rollers 2 1REFLAQEMENW'SH

244. Pinion 244 is integral with paper feed gear 243.

roller unit 250 rotates with paper feed roIIers 241. F r heL Sogt}aé%
7 OB C
251 ..Shaft

has a paper discharge gear 253 integral shaft 252}and
t hereof . Paper discharge gear 253 engages | fer medi at e| géad
and paper discharge gear 253 are nmade of a resin mater{al. In order to
elimnate burr renoval stdje, ooavéntional paper skew rem md
employing the structures described above have the followmg
problems.

In the paper skew removal apparatus of FIG. 20, a slack
loop Pb of paper P must be formed between paired paper
feed roller 1, 1 and platen 2. Accordingly, a large space must
be provided between paired paper feed roller 1, 1 and platen
2, and there is a long delay before paper P reaches platen 2.
Formation of slack loop Pb after the paper reaches platen 2
also delays printing. -'

Thus, the paper skew removal appamus of FIG. 20 has
too long a paper feed time. Further, the size of the paper :
skew removal apparatus is large since paired paper feed
roller 1, 1 and platen 2 must be positioned sufficiently away
from each other in order 1o form the slack loop.

Furthermore, the paper skew removal apparatus described
in FIG. 21 is constructed and arranged so that discharge film
4 cooperates with single long paper feed roller 3 to press the
paper over its full width. Therefore, the paper skew removal
apparatus has difficulty rotating paper P to remove the skew
because of the pressure upon paper P over its full width.

Accordingly, it is desired to provide an improved paper
skew removal apparatus which has a reduced paper feed
time, a reduced size, and is capable of reliably removing a
skew from the skewed paper.

SUMMARY OF THE INVENTION

Generally speaking, in accordance with the invention, a
paper skew removal apparatus includes a single paper feed
roller for feeding a sheet of paper, the paper feed roller
having a width less than the width of the paper. and the paper
feed roller being in contact with the central part of the paper
as viewed in the paper width direction. The apparatus also
includes contact means for contacting a leading edge of the
paper, the contact means disposed in a direction orthogonal
to the advancing direction of the paper fed by said paper feed
roller. Furthermore, in the paper skew removal apparatus, 2
papetgxﬁdeforforcingthepaperintoacurvedshape,
guiding the paper to the contact means and for supporting

_the convex side of the paper, is preferably located between
the paper feed roller and the contact means. '

In accordance with another aspect of the present inven-
tion, there is provided a printer including a single paper feed
roller for feeding a sheet of paper, the paper feed roller
having a width less than the width of the paper, and the paper




paper di scharge roller 254 has a cross-sectional cross sha eRBPMCgMEIN §'B§§T
-¢fi scharge roller 255 has a cross-sectional trifurcated shape.] Each paper

di scharge roller 254 and 255 is alternately arrayed al ong haft‘lZSAgRF‘\%
16). During opera- tion, the ridges of rollers 254 and 255|al|ternately
contact the surface of the sheets of papers fed in. For thg cross-sectional
shapes of those rollers 254 and 255, the3wld division and nol d rel ease

used to formthe rollers are easy. The cross- sections of those rollers may

be properly shaped fegd ¢bl& being in contact with the central part of the paper
as viewed in the paper width direction. Furthermore, the
printer includes contact means for contacting a leading edge
of the paper, the contact means being disposed in a direction
orthogonal to the advancing direction of the paper fed by the
paper feed roller. The contact means also includes a contact
portion located between a second paper feed roller and a gate
roller. The gate roller is engageable with the second paper
feed roller. In the printer, the second paper feed roller may
be a paper feed roller of an automatic paper feeder
assembled into the printer. When the single paper feed roller
rotates, the second paper feed roller and the gate roller may
rotate in the opposite direction to the rotation direction of the
paper feed roller so that paper cannot be fed between said
second paper feed roller and said guide roller, or the second
paper feed roller and the gatc roller may bc essentially
motionless.

Accordingly, an object of the present invention is to
provide an improved paper skew removal apparatus.

Another object of the present invention is to provide an
improved paper skew removal apparatus that will not dam-
age the paper when any skew is removed.

Still another object of the present invention is to provide
a printer having a reduction in paper feed time.

Astill ﬁmherobjectofthc present inveation is to provide
a printer incorporating the unproved paper skew removal
apparatus.

A further object of the present invention is to provide a
printer that is reduced in-overall size.

An additional object of the present invention is to provide
an improved paper guide to help ensure a smooth reliable
paper rotation and skew removal.

Still another object of the present invention is to provide
a printer havmg a paper skew removal apparatus in which
the paper is transponed immediately to the printhead after
the skew of the paper is removed.

Still other objects and advantages of the invention will in
part be obvious and will in part be apparent from the
specification.

The invention accordingly comprises the features of con-
struction, combination of elements and arrangement of parts

which will be exemplified in the constructions hereinafter
set forth, and the scope of the invention will be mdxcated in

the clmms



configurations, provided these configurations have ridges alternately
comng in contact with the paper surface. For exanple, square_or turtleback

shapes are al |l owed. Drive-force transm ssion switch unit &7

the drive formtransm ssion route between paper supply roller %EEW%B%EET '
feed rollers 241.. Drive-force transm ssion switch 270 is di gpoked Th a
“home" position, the switching operation beigyg carried out by carf{i7agPR2@ma
A switch gear 273, engaged with pinion 272 of paper-feed

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the inveation, reference is
had to the following description, taken ia connection with
the accompanying drawings, in which:

FIGS. 1(a) and 1(b) are diagrammatic views showing the
construction and the operation of a paper skew removal
apparatus in accordance with the present invention;

FIG. 2(a) is a cross-sectional view showing a printer

incorporating a paper skew removal apparatus in accordance
with a first embodiment of the preseat invention;

FIG. 2(b) is a rear view of the printer of FIG. 2(a);

FIG. 3 is a front elevational view of a first embodiment of
a printer in accordance with the present inveation;

- FIG. 4isa developed plan view showing a drive mecha-
nism of the printer of FIG. 2;

FIG. 5 is an enlarged fragmentary cross-secnonal view of
the left side of the printer of FIG. 2;

FIG. 6 is an enlarged side elevational view of a left side
frame portion of the printer of FIG. 2 and certain compo-
nents mounted thereon; | .

FIG. 7 is a detailed side elevational view of the left side
frame portion of FIG. 6;

FIG. 8 is 2 cross-sectional view taken along lines 8—8 of
FIG. 7,

FIG. Qaualeftmdevxewofanarmusedmmepnnter
in accordance with the inveation;

FIG: 95 is a right side elevational view of the arm
illustrated in FIG. 9a;

FIG. 9¢ is a top plan view of the arm illustrated in FIG.
9c; .
FIG. 9d is a cross-sectional view taken along lines 94—9d
of FIG. 9q;

- FIG. 9e is a cross-sectional view taken along lines 9e—9e
of FIG. 9a;

FIG. 9fis a cross-sectional view taken along lines 9/—9f
of FIG. 9b; :

FIG. 9g is a cross-sectional view taken along line 9g—9¢
of FIG. 95; :

FIG. 10a is a top planvxewofaspnng memberusedm .
the printer; |

FIG. 10b is a side view, partly in cross-section, of the
spring member of FIG. 10a;



nmotor 271, as shown in FIG 19(a), is constantly biased tg-the left in the
draw ng by a spring 275. In this position, switch gear 273 RBR

274, integral with switch gear 273, to engage a first intqgr §m§%wn§§?ﬁ
276. A pinion 277 is integral with first internediate gedr |27 3&
paper feed gear 243 engages pinion 277_ghaft 242 will rotlatle, t7h bﬁmﬂ
transmtting a rotational force to paper feed rollers 2414 W
273 is in the positiqn as illustrated in FIG 19(b) and r‘esisting t he

spring force of springI&I 11 isatop plan view of a carriage used in the printer—
in accordance with the invention; '

FIG. 12 i3 an enlarged side elevational view of a portion
ofthcpnntennaccordancewnt.hﬂxeﬁrstcmbodmentofthc '
present invention;

FIG. 13 is a block diagram explaining the operanon of the
carriage;

. FIG. 14 is a partially enlarged cross—secnonal view of the
transport section ofthepnntermwhxchthepaperfeed
rollers rotate in the paper feed direction;

FIG. 15 is a partially enlarged cross-sectional view of the
transport section of the printer in which the paper feed
rollers rotate in a direction oppasite to the paper feed
direction; |

FIG. 16 is a developed plan view of a portion of the
printer in accordance with a second embodiment of the
present invention;

FIG. 17 is an enlarged side elevational view, pattly cut
away, of the printer of FIG. 16;

FIGS. 18a and 18b are plan views of a rotation transmis-
sion mechanism provided in a paper supply unit of the
printer of FIG. 16;

FIGS. 19a and 19b are side elevational vzews, pactly in
cross-section, of a rotation transmission switch unit used in
the printer of FIG. 16;

FIGS. 20a-20c are diagrammatic views showing the skew
removal operation of a first conventional paper skew
removal apparatus; and -

. FIGS. 21a-21c are diagrammatic views showing the
construction and the skew removal operation of another
conventional paper skew removal apparatus.

BRIEF DESCRIPTION OF THE PREFERRED
EMBODIMENT

Reference is first made to FIG. 1(g) of the drawings which

' depicts a paper feed roller 7 formed of a single short roller.

Feed roller 7 presses upon only a central portion Pc of a

paper P as viewed in the paper width direction and rotates in
the direction of an arrow a to feed paper P.

In this ﬁrstembodxmentacontactpomon 8 is in the form
of a roller. Contact portion 8 is positioned to receive the
leading edge Pa of the paper P. When the leading edge Pa of
the advancing paper P contacts contact portion 8, leading
edge Pa may not be orthogonal to the axis of contact portion



sw tch gear 273 engages a second internedi ate gear 278 an
totational force to paper supply roller 221 through a pi nif on
engages an internally toothed gear 226. A cam nenber 28§
nmove switch gear 273 to the right, resisting the spring f|
275. The other end 281 of cam nenber 280 _protrudes into

carrlage 260 noves.
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place I&dmg edge Pa and, therefore, paper P orthogonal to
the axis of contact portion 8. This reorientation is performed
by further advancing paper P until leading edge Pa contacts
contact portion 8. Essentially simultaneously, paper P will
rotate in the direction of an arrow X of FIG. 1{b). With the
orientation of contact portion 8 pcrpcndxcula.r to the axis of
contact portion 8, any paper skew is removed and paper P
can advance correctly.

The resultant skew removal operation is reliable and
operates well becanse feed roller 7 is a single short roller and
presses only upon central part Pc of the paper as viewed in
the width direction. Therefore, the paper will rotate easier
about central part Pc by the operation of feed roller 7 than
it would rotate in conventional skew removal apparatuses.

Expecimentation has found that for best results, the width
of the feed roller should be essentially equal to or less than
one-third (}5) the width of the paper being fed through the
printer. In a preferred embodiment, the width of feed roller
7 is about 17 to 20 mm. The width of the prefemred -
embodiment of feed roller 7 is about 10% of the width of a
sheet of A4 paper, which is approximately 210 mm. wide.

The paper skew removal apparatus constructed and
aranged in accordance with the first embodiment of the
invention has the following advantages.

First, there is no need to form a slack loop between feed
roller 7 and contact portion 8. Accordingly, a distance L
(FIG. 1(a)) between feed roller 7 and contact portion 8 may |
be reduced, and no space to accountforsla.ckloop Pb of the
paper is required. - -

Second, because of the close positions between feed roller
7 and contact portion 8, the feed time is reduced.

Lastly, the close proximity between feed roller 7 and
contact portion 8 will realize an overall reduction of the
paper skew removal apparatus.

It is also to be understood that contact portion 8 need not
be a roller as depicted in FIGS. 1(a) and 1(b), but may be

formed of a plate-like member. Moreover, it is passible that
any other type of contact portion may be utilized if it is
orientated at a right angle to the advancing direction of the
paper fed by the feed roller and is capable of contacting the
leading edge of the advancing paper in order to help rotate
paper P for proper feeding into the print arca.

A printer incorporating the paper skew removal apparams
constructed ‘and arranged in accordance with the first
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embodiment will now be described.

FIGS. 2(a) and 2(b) illustrate an automatic feed device
generally indicated at 10. In automatic feed device 10, there
is a stacker section with the bottom of the stacker section
being formed of a2 bottom 11z of a lower case 11 of the
printer, '

Sheets of paper P are fed individually by a paper feed
roller 12 into an automatic paper feed path 20. Automatic,
feed device 10 includes a first lever 21 far detecting when a
sheet of paper is fed to. automatic paper feed path 20.

As viewed in FIGS. 2(a) and 2(b), when paper P is fed
into automatic paper feed path 20, first lever 21 rotates in a
counterciockwise direction about pin 21a. Upon the rotation
of first lever 21, a second lever 22 will also rotate in a
counterclockwise direction. Further, a third lever 22(b) will
also rotate in a counterclockwise direction. After the rotation
of these three levers, a paper detect switch 23 detects the
paper that has been fed into automatic feed path 20.

Once the paper is detected by paper detect switch 23, any
paper skew existing in paper P is removed by a skew
removal process which will be described below. Thereafter,
paper P is wound around paper feed rollers 38 and moves
along autornatic paper feed path 20 to reach a print section
60. Prior to reaching print section 60, paper P advances by
way of pinch rollers 50, which are similar in operation to
paper feed rollers 30 and remain in contact therewith.

Pinch rollers 50 are rotatably attached to a distal end of a
paper guide 53 snspended from a left side frame 130 by
means of a spring 52 so that paper guide S3 rotates about 2
folcrum 51. '

Print section 60 is located between the upper surface of an
intermediate frame 110 and an ink jet head 62 mounted on
a carriage 61. Carringe 61 is coordinately displaceable in a
direction normal to the plane of FIG. 2. Carriage 61 is
guided at one end thereof by a guide shaft 63 and at the other
end thereof by an upper frame 120. :

After the paper has passed through print section 60 and
 bas had ink disposed thereon, the paper eaters a paper exit
path 70. Paper exit path 70 includes 2 transport section,
generally indicated at 80, located in paper exit path 70.
While paper P passes through transport section 80, paper P
passes over transport rollers 81 (FIG. 3) and notched tragns-
port rollers 82 (FIG. 3). Paper P then enters an exit section,
generally indicated at 90, for discharging the paper while
holding the paper in a concaved state as seen in the paper
discharging direction. Exit section 90 includes a push-up
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- 18 - position, it noves switch gear 273 to the right : ' I
49(Db) . FIG 17 illustrates a paper sensor 206 that s=r@§iﬁﬁ®qﬂza§ﬁ?g
edge of a sheet of paper fed to paper supply roller 221. {A thernal

recording head 261 is nounted on carriage 260. A guide bar 'TZBZABHHBQ&
carriage 260 in the longitudinal directiongaf platen 2)4. _

portion 91 located on both sides of exit por:l&n-%:-iiush-up————-
- portion 91 pushes up the paper at both sides thereof while a

notched roller 92 pushes down the central portion of the

paper. The paper is thereafter discharged onto a discharged

paper tray 100 while in the concaved state.

A detailed description will mow be given to a paper skew
removal apparatus constructed and arranged in accordance
with a first embodiment of the present invention.

As illustrated in FIGS. 4 and S, a paper skew removal
‘apparatus inciudes paper feed roller 12, a contact portion 41
located between paper feed rollers 30 and gate rollers 40 and
a paper guide 42. Paper guide 42 guides paper P (indicated
by a phantom line in FIG. 5) which bas been fed by paper
feed roller 12 to contact portion 41, located between paper
feed rollers 30 and gate rollers 40. Here, paper P is forced
into a curved shape and paper guide 42 supports the convex
side of the curved portion of the paper. .

FIG. 4 is a developed plan view illustrating a drive
mechanism including many of the roflers depicted in the
printer of FIG. 2. Positional relationships of the rollers and
the like do not necessarily coincide with those respective
componeats in-other drawings.

Paper feed roller 12 is rotatably driven by a paper feed
motor M. Similar to feed roller 7 depicted in FIGS. 1(a) and
1(b), feed roller 12 is about 17 to 20 mm. wide. The width

. of feed roller 12, like that of feed roller 7, has been found by
- experimentation: to operate best when it is essentially equal
to or less than one-third (14) the width of the paper fed in the
printer and typically about 10% the width of the width of A4
paper. Motor M drives a gear G which, in tumn, drives a gear .
32 fastened to one end of a feed roller shaft 31. At the other
ead of feed roller shaft 31 is a gear 33, Gear 33 cngages sun
gear 13 which, in turn, engages planetary gear 14. Planetary
~ gear 14 engages with and disengages from feed gear 15.
_ Planctary gear 14 engages feed gear 15 only when the -
- carriage reaches a paper feed position. Feed gear 15 is
secured to one end of feed roller shaft 16. Accordingly,
because paper feed roller 12 is secured to feed roiler shaft
16, the rotation of feed motor M causes the rotation of paper -
feed roller 12. Further, when paper feed roller 12 rotates in
the paper feed direction as indicated by arrow a, paper feed
rollers 30 will rotate in the opposite direction as that of paper
feed roller 12 (i.e., in a direction opposite to that of the paper
feed direction). _

Furthermore, mounted on and affixed to feed roller shaft

31 arc three paper feed rollers 30. Feed roller shaft 31




The printer constructed and arranged in accordance with t At
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ready-for-print node at the "hone" position of printer body, : hS
position, a part of carriage 260 pushes end 281 of cam ne r ﬁgo g&ﬁgﬁb

‘direction orthogonal to the plane of the_ppper, thereby rotqti é ‘ r
280. Wth the turn of the cam nenber, swtch gear 273 is V gt

.

(FIG 19(b)) and engaagl)es second intermedi ate gear 278.
o rectly drives paper feed rollers 30. Gate rollers

forced against and contact paper feed rollers 38 by means of
an urging member (not shown) and any rotation of paper
feed rollers 30 is directly transmitted to gate rollers 40.

FIG. 6 is an enlarged side view depicting a left side frame
portion, generally indicated at 130, of the printer case. Left
side frame 130 supports the left end portions of feed roller
shaft 31 and feed roller shaft 16. An arm 140, located outside
sun. gear 13, is rotatably supported by shaft 133.

FIGS. 7 and 8 further illustrate that feed roller shaft 31 is
supported by a hole 131 in left side frame portion 130 and
feed roller shaft 16 is supported in a hole 132 in left side
frame portion 130. Shaft 133 rotatably supports sun gear 13
and arm 140 mounted thereon. '

FIGS. 9a-9g further illustrate the construction and
arrangement of arm 140, . .

~ Amm 140 includes a hole 141 for rotatably receiving shaft
133, and a shaft 142 for rotatably receiving planetary gear 14
(FIG. 6). Shaft 133 rotatably receives sun gear 13. A support
member 143 engages one end of a spring member 150 (sce
FIG. 6). Support member 143 may take the form of a pin
having a slit 143a. Lo

FIG. 10 more clearly illustrates spring member 150.
Spring member 150 is similar to a bar-like coiled spring. A
lower end portion 151 of spring member 158 is coupled to
support member 143 of arm 140 as shown in FIG. 6. An
upper end portion 152 of spring member 150 is arranged so
that it may contact a resisting portion 135 formed in a
depressed portion 134 of left side frame 130. An interme-
diate portion 153 of spring member 150 is supported by two
hold pieces 136, 136 of left side frame 130. In the normal -
position of spring 150, arm 140 is held in a position such that
planetary gear 14 does not engage feed-in gear 15.

Further, FIGS. 9a-9g illustrate a stopper 144 formed
integrally with arm 140. Stopper 144 is inserted into an
arcuate hole 137 (FIG. 7) formed in left side frame 130. In
this arrangement, arm 140 can rotate within the range of
arcuate hole 137. However, arm 140 is usually forced into
the position shown in FIG. 6 by the force of spring member
150.

FIG. 11 is a plan view of carriage 61. An operating
member 64 is located on the left side wall of carriage 61 as
depicted in FIG. 11. A distal end of operating member 64 is
tapered to form a taper face 65. When carriage 61 is in a
paper feed position adjacent left side frame 130, operating
member 64 passes through arcuate hole 137 and a space 138




Therefore, paper-feed nmotor 271 is operatively coupled to p%%%%cngySHEET
foller shaft 225. This results because gear 226 is rotatalply nounted on +
e

shaft 225, gear 226 engages pinion 279, and pinion 279 is]inteh7aAPRi 1988t
second internedi ate gear 278. Therefore, if a paper SL1 plly_conmmand
signal signals paper-feed notor 271. paper,.feed notor 27% begins to
operate. Paper supply roller 221, I|i nked'dipt"h paper -feed |
of internediate gear 2@dtvad HOMPPieces BB6 ¥nd 136 (Scc FIGS. 6-8, 12), and
contacts and displaces intermediate portion 153 of spring
member 150 to the right as viewed in FIG. 12. This results
in arm 140 rotating clockwise so that planetary gear 14
engages feed gear 15. o

FIG. 12 illustrates the resulting operation when operating
member 64 pushes against spring member 150 causing
planetary gear 14 to engage feed gear 15. Because spring
member 150 is a bar-like coiled spring, the contact between
taper face 65 of the distal end of operative member 64 and
intermediate portion 153 is smooth. Space 138 between and
behind bold pieces 136, 136 permits intermediate portion
153 of spring member 150 to deform in space 138 to the left
as viewed in FIG. 12. Spring member 150 is restricted in the
direction normal to left side frame 130 as viewed in FIG. 12
by bold pieces 136, 136.

In other words, the resilient force of spring member 150
is utilized for engaging planetary gear 14 with feed gear 1S.
Therefore, a smooth meshing operation is ensured. Since sun
gear 13 rotates in the direction to engage planetary gear 14
with feed gear 1S, the meshing state of these gears is
maintained unless the force applied by operating member 64
upon intermediate portion 153 or spring member 150 is
removed. '

The operation of carriage 61 will now be described with
reference to the block diagram of FIG. 13.

‘When a paper feed signal is inputted from 2 computer (for
example) to the printer, carriage 61 is moved to the paper
feed position as indicated in step ST1. When carriage 61
reaches the paper feed position, operating member 64
engages and displaces intermediate portion 153 of spring
member 150. Arm 140 then rotates clockwise as shown in
FIG. 12 to cause the engagement of planetary gear 14 with
feed gear 15.

In step ST2, a paper feed counter N (counting the number -
of steps defining the rotary displacement of paper feed motor
M) is reset by setting counter 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 increases
in increments of 1 (N=N+1). :

- 'When paper feed motor M rotates in the reverse direction,
paper feed rollers 30 and gear 33 rotate in a counterclock-
wise direction. This counterclockwise rotation, as shown in
FIG. 12, is transmitted to feed gear 15 through sun gear 13
and planetary gear 14. Paper feed roller 12, therefore, rotates
in a clockwise direction to feed paper P into the feed path,
as further indicated by arrow a in FIG. 5. Paper P, in 2 curved
state, is guided by paper guide 42 to turn first lever 21 for




tray 210, is rotated. Wth this rotation of the rollers, theqgMRCENERT SREET
Paper in the paper stack contained in paper supply tray 219 i

feed roller unit 240. When feeding the paper, paper supply .ﬁb gé “@§$
contacts only the central portion of the paper. Accordingly, a 3
renoved fromthe paper according to the skew renoval operjatilan_in
accordance with the present invention diselbsed wth refgjence to FIG 1.

Torque limter 300 is |located between paper-supply roll ertishafi—225—and

roller guide detecting the paper to activate paper detect switch 23 (see
FIG. 2).

In step STS, a control system (not shown) determines

whether or not the paper has. actually been fed using the
~ signal detected from paper detect switch 23.

In this decision step, if it is determined that paper P has .
been fed, the control system rotates paper feed motor M in
a reverse direction by a predetermined amount of rotation
(120 steps in this example), step STG6. By reversing paper
feed motor M, paper P is further moved in the forward
conveying direction by the forward, clockwise rotation of
paper feed roller 12. Leading edge Pa of paper P contacts
contact portion 41 (FIG. 5) between gate rollers 40 and
paper feed rollers 30 which are rotating in the direction
opposite to paper feed direction. In this way, when a comer
of paper P contacts paper feed rollers 30 and gate rollers 40,
paper P cannot be fed in the forward direction since rollers
30 and 40 are rotating in the reverse direction. Therefore,
paper P, being fed by paper feed roller 12, will continue to
swing about central part Pc until the entire leading edge Pa -
is flush against paper feed rollers 30 and gate rollers 40.

Furthermore, because paper feed rollers 30 and gate
rollers 40 are rotating in the opposite direction to the paper
feed direction, leading edge Pa of paper P will never enter
the nip between paper feed rollers 30 and gate rollers 40.
This will ensure a smooth rotation of the paper and, there-
fore, a smooth deskewing operation.

When leading edge Pa of the paper does contact contact
portion 41, the paper P has begun curving and follows the
shape of a paper guide 42, as shown in FIG. 5. The force
generated when paper P contacts contact portion 41 acts on
paper P to cause the paper’s rotation (in the direction of
arrow X in FIG. 4) about central part Pc of paper feed roller
12. Thus, a sure paper tarn, or a sure skew removal, is
secured. -

In step ST7, carriage 61 is positioned to the print stand-by
pomnom.Owhcn:opcmmmglnmmbm:64xsdmnmgqyuiﬁmun
spring member 150).

1ﬂnsnmnwnummofﬂn:annagccmnms«nnxaung:ncnﬁmr

' 64 to disengage from spring member 150. Spring member
150 is restored to its original shape as viewed in FIG. 6. Am
140 rotates counterclockwise to its original position (FIG.
6), and planetary gear 14 disengages from feed gear 18.

In step ST8, paper feed motor M is then rotated in the
forward direction by a predetermined number of tumns (610
steps, by way of example).



hol der 223. And, since, there is no spring simlar to spring 214 prow /i ded

for pull-out roller 222, the pressing force applied {y
upon the paper is small enough that the rotation of tjh
hanper ed. During the paper feeding operation, paper
just before the paper feed roller unit 240 detects thd
i ncom ng paper P and sends a detect signal tela-sequer
shown) which in turn operates the carriage notor. Cary
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viewed in FIG. 15. The paper is pulled into the nip of paper
feed rollers 30 and pinch rollers 50, and advances past pinch
rollers 50. Leading edge Pa of the paper reaches print section

60, and the print- ready state is achicved.

In step ST9, the carriage is oriented for pnnnng A print
signal is received and a carriage motor, not shown, is driven

by the print signal. Carriage 61 reciprocates.

During the

reciprocative motion of the carriage, ink jet head 62 emits
“dots” of ink, thereby performing the printing operation. The
paper on which ink is printed is discharged through transport
section 80, which includes transport rollers 81 and notched
transport rollers 82. The paper then travels through exit
section 90, which includes push-up means 91, which pushes
the paper up along both sides thereof, and notched roller 52
which pushcs the central part of the paper down. Thereafter,
paper P is discharged onto discharged paper tray 100 (see

generally FIG. 2).

However, if the control system determines that no paper
has been fed (decision branch of STS), the control system,
by monitoring counter N, determines whether or not the
number of steps of paper feed motor M, when it has been
rotating in the reverse direction (the number of steps N

counted in step ST4). has reached 1000 (ST10).

If the counter has reached 1000 (STll) the control system
decides that automatic feed device 10 is empty and displays
a “No paper” indication in a display window (not shown).

. If the counter has not reached 1000, the control system

repeats the procedural sequence subsequent to.

step ST3.

The printer constructed, arranged and operated in accor-
dance with the above-described operation has the followxng

advantages.

First, paper P rotates easily about paper feed roller 12.
This is in part due to paper feed roller 12 being a thin, single

roller. Also, paper feed roller 12 presses upon

only central

part Pc of the paper as viewed in the paper width direction.
Paper P easily rotates about this press-contact part (central

part Pc) in the direction of ammow X (FIG.

4), thereby

- securing a reliable removal of any paper skew.

Second, it is not necessary to form a slack loop in the
paper between paper feed roller 12 and contact portion 41.
Accordingly, the distance required between paper feed roller
12 and contact portion 41 is smaller than that in conventional
priaters. [n addition, no space is required to form the slack
loop as required in conventional apparatuses. The result is an
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overall reduction in paper feed time and printer size.

Third, between paper feed roller 12 and contact portion
41, paper guide 42 is provided to guide the paper to contact
portion 41 in 2 curved state and will support the outside of
the curved portion of the paper. The action of the paper to
curve toward the outside of the curved portion is limited by -
paper guide 42. The force generated when paper P contacts
contact portion 41 assists in causing the paper P to rotate
about central part Pc of paper feed roller 12. This secures a
smooth and reliable paper rotation and ensures a reliable,
smooth skew removal.

Fourth, when paper feed roller 12 is rotating in the paper
feed direction, paper feed rollers 30 and gate rollers 40 rotate
in a direction opposite to the paper feed direction. This way
leading edge Pa of the paper will not enter the nip between
paper feed rollers 30 and gate rollers 40, ensuring 2 smooth
rotation of the paper.

Fifth, since any skew is removed by bringing the paper
into contact with contact portion 41 between paper feed
rollers 30 and gate rollers 40, the paper can be transported
immediately after the skew of the paper is removed.

Lastly, the construction of the automatic paper feeder
allows for the distance between paper feed roiler 12 and
contact portion 41 to be shorter than that required when a

~ separate automatic paper feeder is coupled with the printer

The drive mechanism for transport section 80 will now be
described with reference to FIGS. 4, 14 and 15. Transport
section 80 includes six transport rollers 81 which are respec-
tively aligned with six notched transport rollers 82.

* Three transport rollers of the six transport rollers 81 are

“secured to a rotation shaft 83, and the remaining three
transport rollers 81 are secured to another rotation shaft 84.
Shafts 83 and 84 are supported by intermediate frame 110.
Of the three paper feed rollers 30, the rollers on both sides
are coupled through transmission gears, generally indicated
at 85, and rotate gears 83a and 844, which are secured to
rotation shafts 83 and 84, respectively. There are two trans-
mission gears. Each transmission gear 85 rotates each shaft
83 and 84, respectively.

Each transmission gear 85 includes a gear part 854, which
engages gear 83z or 844, respectively, and is secured to
rotation shaft 83 or 84, respectively. Each transmission gear -
also includes a common shaft 85c and a roller part 85h
which engage feed roller 30. Both ends of the common shaft
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cam nenber 280,

Is returned to the left side by the
spring 275 when switch gear 273 is released from beingjpysh canpi 494
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-85¢ are movably supported in a rectangular hole 111 formed

in intermediate frame 110 (FIG. 14).

With such a construction and arrangement, transmission
gear 85 functions as a one-way clutch. As illustrated in FIG.
14, when paper feed rollers 30 rotate in the paper feed
direction, transmission gears 85 move downward (in the
engaging direction) along rectangular hole 111, and transmit
the power of paper feed rollers 30 to transport rollers §1.
However, as shown in FIG. 15, when paper feed rollers 30
are rotated in the direction opposite to the paper feed
direction, transmission gears 85 move upward (in the escape
direction) along rectangular hole 111, 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 3¢
rotate in the paper feed direction, and do not rotate when

* paper feed rollers 30 are rotated in the reverse direction.
As shown in FIGS. 3 and 4, two notched transport rollers

82 arc secured to each ead of cach of the three shaft
members 86. A spring, not shown, forces the center of each
shaft member 86 toward transport rollers 81. Notched trans-
port rollers 82 are driven and rotate by engagement with
transport rollers §1. The diameters or the number of teeth of
paper feed rollers 30, transmission gears 85, and transport
rollers 81 are all selected so the peripheral speed of transport
rollers 81 is about 12% faster than the peripheral speed of
paper feed rollers 30. Accordingly, paper P, as shown in FIG.
14, is printed upon in print section 60 in a state that it is

~ floating while at least essentially simultaneously being-
~ pulled by transport rollers 81 and notched transport rollers

82 thereby keeping the paper taut. -
A printer using a skew removal apparatus in accordance

with a second embodiment of the present invention will now

be described with particular reference to FIGS. 16 and 17.

A primary difference between the printer in accordance
with 2 second embodiment and that of a printer in accor-
dance with a first embodiment of the present invention is that
during the paper skew removal operation in accordance with
the second embodiment, the paper supply rollers are rotating

in the paper feed direction and paper feed rollers 241 and.

gate rollers 245 are not rotating. :
The difference of those printers and others will be
described in detail in connection with FIGS. 16 and 17.
A printer body in accordance with the inventios, generally
indicated at 201 in FIG. 17, may be aligned horizonga]ly or
vertically. By way of example, the printer illustrated in FIG.

17 is set horizontally with a manual inserter port 202 facing

down. In this orientation, paper cannot be manually fed



.gagés from second internediate gear 278. Pinion 274, integral

“therewith,

is made to engage with the first interne- diate gear 276. Pap

rollers 241 are rotated by paper feed gear 243 which are ejpd
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rotated by pinion 277. Accordingly, in cooperation with gaje
also rotating, the paper with the skew renoved is fed to p|a
When the power transnission route is switthed, shaft 252 bgg

rolTers 245
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ns to rotate

when internedi ate g#g8aGpl’ Iseed! poit 202! To2hse inserter .port 202,

printer must be set vertically while the paper supply tray 2,
is closed. -

Printer body 201 includes a paper supply tray, generally
indicated at 210, a paper supply roller unit, generally indi-
cated at 220, a paper feed roller unit, generally indicated at -
240, a discharge roller unit, generally indicated at 250, and
a driveforce transmission switch umnit 270 (FIG. 16). Pap;r
supply tray 210 can have thereon a stack of individual papers
P. Paper supply roller unit 220 contacts the central part (as
viewed in the paper width direction) of the top sheet of paper
P on the stack of paper in paper supply tray 210, and feeds
the individual sheet forward, thereby separating it from the
remaining stack of paper. Paper supply roller unit 220
repeats the operation of lifting up the next top sheet of paper

-and thereafter feeding it forward. Paper feed roller unit 240
‘includes a piurality of paper feed rollers 241 and a plurality
of gate rollers 245. Paper feed rollers 241 and gate rollers
245 cease their rotation when the sheets of paper are fed, in
order to first align the orientation of fed paper P. Discharge
roller umit 250 operates in cooperation with paper feed roller
unit 240 (FIG. 16) to discharge paper P into a stacker 205.
This paper has passed a platen 204 having already under-
gone the printing operation. Drive force transmission switch
unit 270, when triggered by a part of a carriage 260, switches
the power transmission route between a route from 2 paper-
feed motor 271 to paper supply roller unit 220 and another
route from paper-feed motor 271 to paper feed roller unit
A description of the tray and those units will now be givea
with particular reference to FIGS. 16 and 17.

In paper supply tray 210, a left edge guide 212 is provided
on the left side of a tray body 211. A right edge guide 213,
provided on the right side, can slide laterally with respect to
the paper feeding direction in accordance with the size of
paper used. Thus, paper supply tray 210 is constructed such
that the right edge guide is slidable with respect to the left -
edge guide. A pad holder 214, located on the front side of
‘tray body 211, is forced upward by means of a spring 215
and brings the leading edge of the paper P into contact with
the circumferential surface of paper supply roller 221

Paper supply roller unit 220 includes a paper supply roller
221 which contacts only the central part of paper P, (as

~ viewed in the paper width direction) and feeds the paper
forward by a friction force generated between paper supply
 roller 221 and paper P. Paper supply roller 220 also includes
a pull-out roller 222 located upstream of the paper supply
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after it has passed the platen 204, and feed the paper towardit
portion of stacker 205. The paper feeding operation is now co
t he enbodi nents di scl osed above, the paper skew renoval apparjt
applied to a printer. However, it is wunderstood that it my
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roller 221 as viewed in the paper feed direction. The
rollers, which are arrayed to have a length several tens
percent of the paper width, are assembled into a roller guide
lzxglsder 223, which rotates about a paper-supply roller shaft

A roller gear 230 transmits a rotation force in the paper
feed direction to both rollers 221 and 222. Roller gear 230,
which abuts paper supply roller 221 within roller guide
holder 223, is directly coupled to paper-supply roller shaft
225 through a torque limiter, generally indicated at 300,
which is formed of a friction plate 228 and a spring 229
biasing the friction plate.

Two planctary gears 233, 233, as shown in FIG. 18, are
rotatably mounted on a planetary lever 232 which rotates
about paper-supply roller shaft 225 (FIG. 17). The two
planetary gears 233 engage 2 pinion 231 which is integral
with roller gear 230. Paper supply roller 221 includes a pawl
234 which stops the rotation of planetary gears 233 when
roller gear 230 rotates, and contacts planetary lever 232 to
allow the overrunning of planetary gears 233 when roller
gear 230 stops. Paper supply roller 221 further includes a
rack 236 for pushing planetary lever 232. When paper-
supply roller shaft 225 receives a rotational drive force, as
shown in FIG. 18(a), pawl 234 of rack 236 checks the
rotation of planetary gears 233, so the rotation drive force
from roller gear 230 is transmitted to paper supply roller
221. When the rotational drive force to paper-supply roller
shaft 225 is interrupted, rack 236 pushes planetary lever 232,

- allowing planetary gears 233 to rotate- around pinion 231. In
.this way, paper supply roller 221 is rotatable in the paper
feed direction, independently of the other rollers. _

Roller gear 230 engages with and disengages from a
pull-out gear 238 through an intermediate gear 237. Inter-
mediate gear 237 is slidably supported in an elongated hole
224 of roller guide holder 223, Pull-out gear 238 is integral
with pull-out roller 222. When paper-supply roller shaft 225
receives a rotation drive force, roller gear 230 transmits a

_rotation force in the paper feed direction and engages
intermediate gear 237. When paper-supply roller shaft 225
stops rotating, roller gear 230 separates intermediate gear -
237 from pull-out gear 238, thereby allowing pull-out roller
222 to rotate in the paper feed direction independently.
Paper feed roller unit 240 includes paper feed rollers 241
and gate rollers 245. Paper feed rollers 241 are mouated and
affixed around paper-feed roller shaft 242. Paper-feed roller
shaft 242 is driven by paper-feed motor 271, through a
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enbodi nents is perforned between the paper supply roller}ahd the ‘g)gﬁgé
feed rollers, it may be perfornmed between the paper suppty roi-?eﬁ ah
It will thus be seen that the objects sey fiorth _above
anong those nmade apparent fromthe preceding #scri ptiony are efficiently
attai ned and since certain changes may be made™ in carryiijng out the abowe——

platen roller.

1%

nmet hod and in the consgfiveféres (@ansmission switch unit 270, which will be

described below.
- Discharge roller unit 250 is located downstream of paper

- feed roller unit 240, while platen 204 is disposed therebe-

tween. Discharge roller unit 250 engages paper feed rollers
241 through pinion 244. Pinion 244 is integral with paper
feed gear 243. Therefore, discharge roller unit 250 rotates
with paper feed rollers 241. Further, a shaft 252 has a paper
discharge gear 253 integral with shaft 252 and at one end

 thereof, Paper discharge gear 253 engages intermediate gear

251. Shaft 252 and paper discharge gear 253 are made of a
resin material. In order to eliminate burr removal steps, each
paper discharge roller 254 has a cross-sectional cross shape
and each paper discharge roller 255 has a cross-sectional
trifurcated shape. Each paper discharge roller 254 and 255 is
alternately arrayed along shaft 252 (FIG. 16). During opera-
tion, the ridges of rollers 254 and 255 alternately contact the
surface of the sheets of papers fed in. For the cross-sectional
shapes of those rollers 254 and 255, the mold division and
mold release used to form the rollers are easy. The cross-
sections of those rollers may be properly shaped in other
configurations, provided these configurations have ridges
alternately coming in contact with the paper surface. For
example, square or turtleback shapes are allowed. .

Drive-force transmission switch unit 270 switches the
drive form transmission route between paper supply roller
221 and paper feed rollers 241. Drive-force transmission
switch 270 is disposed in a “home” position, the switching
operation being carried out by carriage 260.

A switch gear 273, engaged with pinion 272 of paper-feed
motor 271, as shown in FIG. 19(a), is constantly biased to
the left in the drawing by a spring 275. In this position,
switch gear 273 causes a pinion 274, integral with switch
gear 273, to engage a first intermediate gear 276. A pinion
277 is integral with first intermediate gear 276. Since paper
feed gear 243 engages pinion 277, shaft 242 will rotate,

~ thereby transmitting a rotational force to paper feed rollers

241. When switch gear 273 is in the position as illustrated in
FIG. 19(b) and resisting the spring force of spring 275,
switch gear 273 engages a second intermediate gear 278 and
transmits a rotational force to paper supply roller 221
through a pinion 279 that engages an intemnally toothed gear
226.

A cam member 280 functions to move switch gear 273 to
the right, resisting the spring force of spring 275. The other
end 281 of cam member 280 protrudes into a space in which
carriage 260 moves. When end 281 of cam membér 280
contacts the part of carriage 260 moving toward the “home”
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position, it moves switch gear 273 to the right, as scen in
FIG. 19(b). - :

FIG. 17 illustrates a paper sensor 206 that senses the
leading edge of a sheet of paper fed to paper supply roller
221. A thermal recording head 261 is mounted on carriage
260. A guide bar 262 guides carriage 260 in the longitudinal
direction of platen 204.

The printer constructed and arranged in accordance with
the present invention will now be described. _

FIG. 19(b) depicts carriage 260 in the ready-for-print
mode at the “home™ position of printer body 201.

In this position, a part of carriage 260 pushes end 281 of
cam member 280 in the direction ormi;)egro;:lo tc\:v th';:1 lt)lllane of
the s rotating cam mem . With the tum
of tll::p:mmmymember, t::Iluwi‘tcgh gear 273 is moved to the right
(FIG. 19(b)) and engages second intermediate gear 278.
Therefore, paper-feed motor 271 is operatively coupied to
paper-supply roller shaft 225. This results because gear 226
is rotatably mounted on shaft 225, gear 226 engages pinion
279, and pinion 279 is integral with the second intecmediate
gear 278. - :

Therefore, if 2 paper supply command signal signals
paper-feed motor 271, paper-feed motor 271 begins to
operate. Paper supply roller 221, linked with paper-feed
motor 271 by way of intermediate gear 237 and paper supply
tray 210, is rotated. With this rotation of the rollers, the top
sheet of paper in the paper stack contained in paper supply
tray 210 is fed to paper feed roller unit 240.

When feeding the paper, paper supply roller 221 contacts
only the central portion of the paper. Accordingly, any skew
-is removed from the paper according to the skew removal

operation in accordance with the present inveation disclosed -

‘with reference to FIG. 1. Torque limiter 300 is located
between paper-supply roller shaft 225 and roller guide
holder 223. And, since, there is no spring similar to spring
214 provided for pull-out roller 222, the pressing force
applied by pull-out roller 222 upon the paper is small enough
that the rotation of the paper is not hampered.

During the paper feeding operation, paper sensor 206,
located just before the paper feed roller unit 240 detects the
leading edge of the incoming paper P and sends a-detect
signal to a sequence controller (not shown) which in turn
operates the carriage motor. Carriage 260 now begins to scan
for the print operation. _

As shown in FIG. 19(a), when carriage 260 begins to
move to the right, as shown in the Figure, switch gear 273,

it
in
in a

e followng clainsjare

i on

statenents of 1ige-scope of the invention which, as
a matter of | anguage, m ght be said to fall therebetween.
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which has been moved to the right by a part of the carriage
through cam member 280, is returned to the left side by the
spring action of spring 275 when switch gear 273 is released
from being pushed by carriage 260. Switch gear 273 disen-
gages from second intermediate gear 278. Pinion 274,
. - integral therewith, is made to engage with the first interme-
diate gear 276. Paper feed rollers 241 are rotated by paper
feed gear 243 which are engaged with and rotated by pinion
277. Accordingly, in cooperation with gate rollers 245 aiso
%taﬁng. the paper with the skew removed is fed to platen

When the power transmission route is switched, shaft 252
begins to rotate when intermediate gear 251 begins to rotate.
The edge portions of paper discharge rollers 254 and 255,
having the difference cross-sectional shapes, alternately con-
tact with the paper after it has passed the platen 204, and
feed the paper toward the upper portion of stacker 205. The
paper feeding operation is now complete.

In the embodiments disclosed above, the paper skew
removal apparatus is applied to a printer. However, it is
understood that it may be applied in copying machines and
other general printing machines.

Furthermore, it is understood that while the skew removal
operation in the embodiments is performed betweea the
paper supply roller and the paper feed rollers, it may be
performed between the paper supply roller and the platen
roller.

It will thus be seen that the objects set forth above, among
those made apparent from the preceding description, are
eﬁcicntly attained and, since certain changes may be made
in carrying out the above method and in the construction(s)
set forth without departing from the spirit and scope of the
invention, it is intended that all matter contained in the
above description and shown in the accompanymg drawings
shall be interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of
the invention herein described and all statements of the
scope of the invention which, as a matter of language, nnght
be said to fall therebetween.
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What is claimed is: '

1. A paper skew removal apparatus comprising:

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;

a contact portion positioned to be contacted by a leading
edge of said paper, said contact portion extending in a
direction essentially orthogonal to the advancing direc-
tion of the paper fed by said paper feed roller;

an arcuate paper guide, said paper guide being shaped and
positioned to force the paper into a curved shape, to
guide the paper to said contact portion and to support
the convex side of said paper, said paper guide being
located between said paper feed roller and said contact
portion:

a feeding gear for rotating said single paper feed roller; a
rotatable lever and a movable gear supported rotatably
by said rotatable lever, said movable gear positionable
in at least one of a first position at which said movable
gear engages with said feeding gear to rotate said single
paper feed roller and a second position at which said
movable gear does not engage with said feeding gear:

a spring member and a carriage, said carriage including an
operating member that engages and displaces all inter-
mediate portion of said spring member cansing said
lever to rotate toward said first position at which said
movable gear engages said feeding gear. '

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

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.

3. The paper skew removal apparatus claimed in claim 2,
wherein the width of said single paper feed roller is sclected
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. ) ,
4. The paper skew removal apparatus claimed in claim 1,

wherein said paper guide is stationary during paper feed..
S. A printer comprising:

a single paper feed roller for feeding a sheet of papet, said

paper feed roller having a width lessthagthew.i(}thof
said paper, and said paper feed roller being positioned
to contact a central part of the paper as viewed in the
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by sai d paper n arcuate paper guide, said phper gui de
bei ng shaped and - p03|t|oned to force the paper into b tudvpchRhANER
to gui de the paper to said contact portion and to subprt the
convex side of said paper, said paper gui delbei ng _ x ated between
sai d paper feed roller and said contact portion: -

paper width direction;

a contact portion positioned to be contacted by a leading
edge of said paper, said contact portion extending in a
direction orthogonal to the advancing direction of the
paper fed by said paper feed roller; '

- & gate roller;

a second paper feed roller, said gate roller being engage-
able with said second paper feed roller, said contact
portion being defined between said second paper feed
roller and said gate roller; :

an arcuate paper guide, said paper guide being shaped and
positioned to force the paper into a curved shape, to -
guide the paper to said contact portion and to support
the convex side of the paper, said paper guide being
located between said single paper feed roller and said
contact portion;

a feeding gear for rotating said single paper feed roller; a
rotatable lever and a movable gear supported rotatably
by said rotatable lever, said movable gear positionable
in at least one of a first position at which said movable
gear engages with said feeding gear to rotate said single
paper feed roller and a second position at which said
movable gear does not engage with said feeding gear;
and .

a spring member and a carriage, said carriage including an
operating member that engages and displaces an inter-
mediate portion of said spring member causing said
lever to rotate toward said first position at which said
movable gear engages said feeding gear.

6. The printer claimed in claim 5, further including an -

autornatic paper feeder that is assembied into the printer.

7. The printer claimed in claim §, further including a drive

" mechanism operatively coupled to said single paper feed

roller, said second paper feed roller and said gate roller so
that 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 paper cannot be
fed between said second paper feed roller and said gate
roller.

. 8. The printer claimed in claim 5, further including a drive

mechanism operatively coupled to said single paper feed

roller, said second paper feed roller and said gate roller so

. that when said single paper feed roller rotates, said second

paper feed roller and said gate roller are essentially motion-

less.



REPLACEMENT "ngFT

a feedi ng gear for rotating said si ngl'e.baper feed rpl [er—a

rotatable | ever an
rot at abl e | ever,

first position at ch sal gear engf ges Wit
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and a spring nenber_and a carriage, said carriage including an
9. The printer claimed in claim 5, wherein said spring

i

supported rotatally]
posi ti onabl e

member is formed of a bar-like coiled spring.
10. The printer claimed in claim 5, further including a

. switch gear and a switching mechanism for switching said

switch gear from a first position at which said switch gear
transmits a rotational force to said second paper feed roller
to a second position at which said second papcr feed roller

.~ is disengaged from said switch gear.

11. 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.

12. The printer as claimed in claim 11, 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.

13. Thepnnter as claimed in claim §, wherein said paper
guide is stationary during paper feed.

14. A method of removing skew from a sheet of paper in
a printer, comprising the steps of:

* providing a printer including a carriage displaceable along
a path, a single paper feed roller, a drive mechanism for
said rofler including a driving member displaceable
between a first position at which said driving member

is out of drivable coupling with said single paper feed

roller and a second position at which said driving
member is drivingly coupled to said single paper feed
roller to retate said single paper feed roller, and a spring
member operatively coupled to said driving member to
bias said driving member to its second position, said
carriage including an operating member constructed
and arranged to engage an intermediate portion of said
spring member to cause the spring member to displace
said driving member from its first to its second position
against the bias of said spring member when said
carriage is displaced along a portion of its path, a paper
feed path along which paper is permitted to travel, said
single paper feed roller having a width less than the
width of said paper, and 2 contact portion for being
contacted by a leading edge of said paper, said contact
portion extending in a direction essentially orthogonal

* to the advancing direction of the paper fed by said
single paper feed roller;

detecting a paper feed signal;




operating nenb "m d displaces all inter- [~ ate—
portion of sai T mmnwﬁﬂmumuy ng said | ever to Wﬁ&éwfﬁﬁr&mm
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displacing said carriage a sufficient distance along a
portion of its path so that said operating member
engages and displaces said intermediate portion of said
spring member to cause the driving member to be
displaced to its second position to cause the rotation of
said single paper feed roller;

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

‘removing skew from the paper by rotating said paper
about said single paper feed roller such that a leading
edge of said paper is essentially orthogonal to said

~ contact portion; and '

moving said camriage away from said paper feed position

. s0 as to disengage said single paper feed roller

15. The method claimed in claim 14, including the steps

of providing a second feed roller and 2 gate roller; and

abutting the leading edge of said paper between said second
feed roller and said gate roller during which time said second
feed roller and said gate roller are rotating in a direction
opposite to a paper feeding direction, so that said second -
_Jeed roller and gate roller define said contact portion.

16. The method claimed in claim 14, including the steps
of providing a second feed roller and a gate roller; and
abutting the leading edge of said paper between said second
feed roller and said gate roller during which time said second
feed roller and said gate roller are essentially motionless, so
that said second feed roller and gate roller define said contact
portion. :

- 17. The method claimed in claim 14, 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 printer is designed to operate.

18. The method claimed in claim 14, 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 printer is designed to operate.
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ABSTRACT

PAPER SKEW REMOVAL APPARATUS AND A PRINTER USING THE SAME

A paper skew removal apparatus including a single paper
feed roller for feeding a paper in a state that the paper feed
roller is in contact with the central part of the paper as
viewed in the paper width direction, and a paper feed roller
and gate roller for contacting the leading edge of the paper,
the portions of the rollers that contact the leading edge of the
paper are disposed in a direction orthogonal to the advancing
direction of the paper fed by the paper feed roller. A printer
is also disclosed which incorporates the disclosed paper
skew removal apparatus. The inventive and unique construc-
tion provides reduction of paper feed time and size reduction

~ in the overall printer, as well as ensuring a reliable skew

'removal from the paper.

Figure. 12
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a géte roller,- a second paper feed foller, said gate roller being engage-

able with said second paper feed roller, said contact portlon bei ng
defi ned between said second paper feed rol l er arfd Sare—gate roller,
an arcuate paper guide, said paper guide being shaeBE%&ﬁCEMEN oned
to force the paper into a curved shape, to guif ddg p-a gid
contact portion.and to support t he gonvex si dg e er. saijd
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FIG 2b



| ocat ed between said single paper feed roller and said cont act.

portion; a feeding gear for rotating said single paper feed roller, a
rotatable | ever and a novabl e gear supported rotatably by said
rotatable | ever; said novabl e gear positionable i n T Hes one of a
first position at which said novabl e -gear engages Eﬁ M
gear to rotate said single paper feed roller and a jsefofs [
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and a spring nmenber and a carriage, said carriage including an
operati ng nenber that engages and di spl aces an inter- medi ate portion
of said spring nenber causing said - v=

position at which said novabl e gear engages S
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mechani sm operatively coupled to said single paper feed roller, said second
paper feed roller and said gate roller so that 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 paper
cannot be fed between said second paper feed roller.and said gate roller.

8 The printer clained in claim5, further +6c udi ng.a drive nmechani sm

operatively coupled to said single paper feed
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roller, said second paper feed roller and said gate roller so that when
sai d single paper feed roller rotates, said second paper feed roller and
~ said gate roller are essentially notion- |ess.
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-22- 9. The print clainmed in claimb5, wherein said spring nenber is

formed of a bar-like coiled spring. 10. The printer_clainmed in claimb,

further including a switch gear and a swi tching meca@épcl S wi t chi ng
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switch gear froma first position at which said switch gear transmts a
rotational force to said second paper feed roller to a second position at
whi ch sai d second paper feed roller is disengaged fromsaid switch gear.
11. The printer as clainmed in claimb5, wherein the width of said single
paper ‘feed roller is selected to be essentially equal to or_legs than
one-third of the width of the narrowest9sheet of paperﬁﬁltawé@ the

apparatus is designed to operate.
/43,?
/43a.
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12. The printer as clained in claim1l. wherein the wiwdth 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
desi gned to operate.. 13. The printer, as claimed in claim5 , wherein
sai d paper guide is stationary during péﬁ@r‘ feed. ©~ 14. A nethod of

renovi ng skew from a sheet rJ rinter, comprising the steps of:
providing a printer includi fa@?rl@ésp] aceabl e al ong .
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a péth, a single paper feed roller, a drive nechanism for said roller

including a driving nenber displayable - between a first position at

whi ch sai d driving nmenber is out of drivable coupling with said single
paper feed roller and a second position at which_said driving

menber is drivingly coupled to said single paper fee{ r .1 tate
said single paper feed roller, and a spsring nen1eﬁE€h§g£&kh3e$@ oypl ed
to said driving nmenber to bias said driving nenpef to its Seco
position, said ; 17 APR 1008
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carriage including an operating nenber constructed and arranged to
engage an internediate portion of said spring nenber to cause the
spring nenber to displace said driving nmenber fromits first toits
second position agai nst the bias of said spring nenber when said
carriage is displaced along a portion of its path, a paper feed path .
al ong which paper is permtted to travel,d?aid -singl e paper feed
roller having a width | ess than the “wWrdth of said paper, and a contact
portion for being _ .
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cont act ed by a | eadi ng edge of said paper, said contact
extending in a direction essentially orthogonal

direction of the paper fed by said
detecting a paper feed signal;
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-23- nDVing said carriage to a paper feed position; di spl aci ng said
-carriage a sufficient distance along a portion of its path so that
sai d operating nmenber :




engages and di spl aces said internediate portion of said spring menber
to0 cause the driving nmenber to be di splaced to its second position to
cause the rotation of said single paper feed roller, feedi ng said
paper along a paper feed path a sufficient di stance to contact said
contact portion removi ng skew fromthe paper by rotating said paper
about said single paper feed roller such 41t a | eading.
paper is essentially orthogonal to said

F16. 15
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contact portion; and novi ng said carriage away from said paper feed

posi tion so as to disengage said single paper feed roller 15. The
met hod clained in claim14, including the steps of providing a second feed
roller and a gate roller; and abutting the |éading edge of said paper

bet ween said second feed roller and said gate roller during which tine
said second feed roller and said gate rolker are rotating in a direction
opposite to a paper feeding direction, so tThat said second
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feed roller and gate roller define said contact portion. 16. The met hod
‘claimed in claim14, including the steps of providing a second feed roller
and a gate roller; and abutting the | eading edge of said paper between said
second feed roller and said gate roller fiuri ng which tine said second feed
roller and said gate roller are SssentT & 'y notionless, so tha said second

feed roller an a | er define said contact 17. The hod cl ai med
in claim14. ¢herein the watmof II

20/
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said single paper feed roller is selected to be essentially equal to or
1ess than one-third of the wdth of the narrowest sheet of paper with which
the printer is designed to operate. 18. The method clainmed in claim 14,
wherein the width of said single paper_{ged roller is selected to be
essentially equal to or less than 10% ot the width of the narrowest sheet
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PAPER SKEW REMOVAL APPARATUS AND REFLACEMENT '.'ST%EET‘.

A PRINTER USING THE SAME |

- 15 MAR 1999

BACKGROUND OF THE INVENTION

The present invention relates generally to a paper skew
removal apparatus for use in a paper feeder, and, in particu-
lar, to 2 paper skew removal apparatus for use in a printer
that will reduce the printer size and speed up print time, and
a technique for removing the skew of paper in a paper feeder.

Generally, various types of paper skew removal appara-
tuses have been proposed. FIGS. 20{(a)-20(c) illustrate a
paper skew removal apparatus described in Unexamined
Japanese Patent Application No. Het. 1-141070. The paper
skew removal apparatus includes a platen 2 positioned

orthogonal to an advancing direction A of a paper P fed by

paired paper feed rollers 1, 1. The axis of platen 2 is parallel
to the axis of each of the paired paper feed rollers 1, 1. When
leading edge Pa of paper P advances and contacts piaten 2,
a slack loop Pb forms in paper P as shown in FIG. 20(5). The
slack loop Pb absorbs a skew of the paper. Thereafter, platen
2 rotates in a clockwise direction so as to feed paper P as
shown in FIG. 20(c). With platen 2 rotating in the clockwise
direction, and paper P moving in the direction as indicated
by arow A, paired paper feed rollers 1, 1 rotate in the
docszsedxrecuonandaslackmedpart?b’ having

absorbed the skew, gradually disappears.

Another paper skew removal apparatus, shown in FIGS. |

21(a)-21(c), is described in Unexamined Japanese Patent
Publication No. Hei. 2-62348..FIG. 21(q) shows a single
long paper feed roller 3 and a discharge film 4 which interact
with each other to feed paper P while pressing the paper over
its full width. A pair of rollers §, 6, positioned downstream
of the combination of paper feed roller 3 and discharge film
4, are arrayed orthogonal to the advancing direction A of
paper P. A lcading edge Pa of paper P moves in the direction
as indicated by arrow A and contacts. a nip T between
stationary paired rollers 5, 6. Then, as shown in FIG. 21(),
~ paper P is turned in the direction of an arrow B. As a result,

the paper skew is removed and the paper is orientated as
shown in FIG. 21(c).




