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vinventi on rklates to a printgg. ; Thi s pat ent appl lcation i's divided
out of U. K. -Patent Appli catigg.gﬁﬁﬂ re 56 depicts a
conventional printer describéed ty e Unexam ned

Publ i cati on No. 272952/1991. An autonatic paper fee I's constructed and
arranged having a paper feed cassette 2002, which is a paper stacker,

detachably nmounted in a prﬁhge 20011so a dead space DS is forned
bet ween the bottom of paper f ssette 2002 and t he bottom of body
2001. Fi gures 57-59 depict a second conventional printer described

I n Japanese Patent Utility Mdel Publication No. 74825/1988 having a
stacker section 2004 on which paper P is stacked, incorporated in a printer
case 2003 constructed and arranged so‘agﬁgﬁgg space DS is fornmed between
“the bottom of printer case 2003 and st ection 2004. As
illustrated above, it is difficult to make the printers conpact because of
t he dead space within the printer casings. In the conventiona
printer construction of Figures 57-59, the stacker section is arranged as
follows. If a paper discharge support 2101 rotates in a-counterclockw se

direction as vi evifie preseht pvention v8lateth Hprintérd operating arm 2102 rot ates
therewith causing an internediate | ever 2103 to rotate in the cl ockw se
direction as This patent application is divided out of U.K. Patent ApplicationeNe 93i18816.7GS. 58

and 59. An engagi lggm!e%\éedrepi%t]é%llcolnx?enrngaﬁtp%?xtelr rcllescnbed in Japanese Utility Model

Unexamined Publication No. 272952/1991. An automatic paper feeder is constructed
and arranged having a paper feed cassette 2002, which is a paper stacker, detachably
mounted in a printer body 2001 so a dead space DS is formed between the bottom of
paper feed cassette 2002 and the bottom of body 2001.

Figures 57-59 depict a second conventional printer described in Japanese Patent
Utility Model Publication No. 74825/1988 having a stacker section 2004 on which paper
P is stacked, incorporated in a printer case 2003 constructed and arranged so a dead
space DS is formed between the bottom of printer case 2003 and stacker section 2004.

As illustrated above, it is difficult to make the printers compact because of the
dead space within the printer casings.

In the conventional printer construction of Figures 57-59, the stacker section is
arranged as follows. If a paper discharge support 2101 rotates in a counterclockwise
direction as viewed in Figures 58 and 59, an operating arm 2102 rotates therewith

.r':ausing an intermediate lever 2103 to rotate in the clockwise direction as _



said counterclockwi se direction by the rotation of internediate |ever
2103, and a pressure-plate operating |ever 2106 rotates in the sane
direction as engagi ng | ever 2104 since they are both nounted for rotation
with | ever shaft 2105. A pressure plate nenber 2107 noves downward as
viewed in FIG 57 by the rotation of pressure-plate operating |ever 2106
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61- 63 depict a conventlpnal ink jet printer
FIG. 60 depicts a mechanism for driving a paper feed-in

roller in a conventional printer described in Japanese Ut:.l:.;.y
Model Unexamined Publication No. 184174/1989. In FIG. 60, a
transmission arm 2502 Ls supported on an apparatus body and can
rotate about a fulcrum 2301. A drive gear 2503 is axially
supported on fulcrum 2501. Further, a t:ansmission gear 2505 for
transmitting rotation from drive gear 2503 to a roller gear 2504
is axially supported at one side of transmission arm 2502. As a
left end 2502’ of transmission arm 2502 is pressed down by the
movement of a carriage (not shown) against a return spring 2506,
transmission gear 2505 engages roller gear 2504, and drives a paper
feed-in roller (not shown) fixed on shaft 2507, which also
rotatably supports roller gear 2504. .

Thg conventional mechanism employing the structures
described abave has the following problem.

Since transmission arm 2502 is not resilient, if left end
2502’ of transmission arm 2502 is pressed too hard by the carriage,



described in Japanese Utility Mdel Unexam ned Publication No.

1101980/ 1991. Described is an ink jet head 2201 and a paper feed roller
2202 for feeding paper P to a print area 220la where printing is perforned.
A transport roller 2203, whi ch ks di sposed downstream of paper
feed roller 2202 relative to print area 220l1a, rotates at a higher
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sensor, ink jet head 2201 operates on the assumptlon that the paper

is present in the print area.

As shown in FIGS. 61-63, because there is nothing
inferposed between ink jet head 2201 and paper feed roller 2202,
when "blind striking" occurs, the ink ejected from ink jet head
2201 adheres to paper feed roller 2202, thereby staining later
sheets of paper P. This has been a serious problem with
conventional printers having this construction.

Furthermore, a distal end of paper holding plate 2204 in
the conventional printer shown in FIGS. 61-63 functions to restrict
the printing surface of the paper P. As noted above, in this
conventional printer paper holding plate 2204 presses paper P paper
feed roller 2202. However, with inherént surface irregularities
in paper feed roller 2202, paper holding plate 2204 is pivotably
displaced &he to the effect of these irregularities and the
pressure exerted on paper P by paper holding plate 2204 varies.
This results in the gap between the printing surface and ink jet
head 2201 varying, which adversely affects the print quality. 1In



irregularities of paper feed roller 2202 at different locations in the
axial direction thereof, and will pivot at different angles and at

di fferent instances, which will also adversely affect the print quality.
Further, ink jet printers print by discharging ink onto paper. If the
printed paper is discharged by neans of, for instance, a pair of rubber
rollers, the ink that is not dry wll adhere to the rubber rollers on the
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nipped between star wheels 2402 and paper dz.scharge roller 2401.
Star wheels 2402 are urged toward paper discharge roller 2401 by
means of respective shafts 2403 each having a resiliency or spring
characteristic. )
However, the conventional printer employing the structure
described above has the following problem. -
Star wheels 2402 are urged toward paper discharge roller
2401 by shafts 2403 each having a2 spring charackteristic. If there
are variations in the spring characteristic (i.e., on the urging
force) of shafts 2403, the variations appear directly as variations
in the pressing force of star wheels 2402 upon paper discharge
roller 2401.
If the pressing force of star wheel 2402 upon paper
discharge roller 2401 is small, it becomes impossible to obtain a
transporting force for the paper. Conversely, if the pressing
force is too:_ large, perforations can form in the paper, and the
printed surface, therefore, is liable to be damaged.
Since the ink jet printer prints onto paper by the
ejection of ink, when printing is performed continuously on a
plurality of sheets of paper, a subsequent sheet of paper may be



Japanese Utility Mdel Unexam ned Publication No. 134865/1992 describes a
di scharged paper stacker that overconmes this problem The construction

thereof is described with reference to FIGS. 65-68. FIG 65 illustrates a
di scharged- paper tray 2306 having a V-shape or concave shape. FIG 66 -
shows how printed sheets of pacer Pl are stacked in the concave shape
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central region of interior rollers 2304" between the hubs.

However, these conventional techniques employing the
structures described above have the following problems.

First, even if discharged-paper tray 2306 is formed in
& concave shape, if paper Pl is very stiff, “paper Pl will not
conform and stack in the desired concave shape. As a result, the
time until subsequently discharged paper P2 slidably contacts
printed paper Pl is not delayed, and the printed surface of printed
paper Pl will smear. Also, because the shape of discharged-paper
tray 2306 is concave, the space occupied by discharged-paper tray
is larger than desired. .

Furthermore, the print quality utilizing the techniques
shown in FIGS. 67 and 68 is poor. Paper discharge rollers 2304 and
2305 cause paper P2 to be. set directly in the convex shape or in
the corrugated shape. This results in paper P2 retaining the
aforesaid shapes while in the printing section, thereby adversely
affecting the print quality.



above the carriage through a pipe froman ink tank. Japanese
Uility Mbdel Unexam ned Publication No. 101949/1991 describes a printer
in which the operation of nounting or denmounting of the ink cartridge with
respect to the carriage can be performed sinply by the operation of a

| ever. However, this type of conventional printer is constructed
and arranged so thaty &m%&@rﬁ;@&%ﬁaaawabpraacam QueRrliBqd ﬁagﬁte&hsae at he
operation of nDunt|ng the 1nk cartrid has not een perforned conpletely.
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carriage suddenly reverses direction, any J.nertz.al force of the ink

cartridge Ls dirsctly transmitted to the carriage, causing
vibrations to the carriage and excess noise.

Ink jet prinmters generally have a print area where
printing is performed on rscording paper by the head mounted on the
carriage which reciprocates in the direction of a row, and a
nonprint area lLocated outside the print area whére printing is not
performed. In such ink jet printers, if printing is not performed
for a2 predetermined time, the ink at the tip of the nozzle of the
head becomes dry, and causes the nozzle to clog. To prevent this,
it is necessary to perform a so-called “capping" operation and
cover the ink jet head with a cap. However, if clogging has
occurred, it is necessary to clear the ink path by forcibly sucking
the ink fran -the nozzle using a sucking mechanism. The capping and
sucking operations are performed when the carriage is in the
nonprint area. . Further, when the printing operation is
continuously performed, the paper is fed for the portion of the
interlinear space when the carriage is in the print area.



FIGS. 69-71 are schematic diagrans respectively illustrating the
print area and the nonprint area in different types of conventional ink
jet printers with the frame of the printer indicated as F. FI G
69 describes an ink jet printer having ndnprint areas al and a2 on both
sides of a print area P. Wien the carriage is in nonprint area al, the -
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operation_is_perforoed ition, the. pape din eratlon S
per f or medPRRER CRELEAF, Pgﬁﬁgg’s"r} PP %ﬁfé’p%‘%q{ he%ﬁ'tﬁfbgfr}}é) 98 52 and
a3. nonprint arem\adu |t(bleabanpnkg gmarapiamtisr 9erémme9h~ nghlsde when

struct ur eghdegeri-Degk aboVey it dike hebhowbnNg+REOBLBES feed:.n? opé¥ation
illustrated.ip FIG 69, only two nonprint eas are provide or  the 1 nk
jet print %P“sgh? HRGF fth QHe-PFé°Br?ﬁ$e?e’F#PWFéis(ﬂ%qaﬁ’ﬁ°b‘ls he row can be

made small. Nevert IFI®ss70sidescdiMels an ink jet printer having three
8 the pap §:I$Bdé£&§pa%r,at 10N 23892 5NEnSUEE! Q04 OPEE AL LR A Kl F [ ORiiRch

si mul t aneous
he c=rn.aae is in print area P and a first nonprint area al, the

paper feeding operation is performed. When the carriage is in
nonprint area a2, the paper feeding-in operation is perfomed.'
When the carriage is in nonprint area a3, the suction operation is
perfiozmed. In addition, the capping operation is performed when
the car:iagé is in any one of the nonprint areas al, a2, and a3.

Similarly, che ink jet printer shown in FIG. 71 has three
nonprint areas al, al, and a3 on one side of the print area P.
When the carriage is in the first nonprint Zrea al, the paper -
feeding-in operaticn is performed. When the carriage is in
nonprint area a2, the paper discharging operation is performed.
When the carriage is in nonprint area a3, the suction operation is
per_formed. In addition, the paper feeding operation is performed
when the carriage is in any one of the nonprint areas al, a2, and
aj.’

The conventional ink jet printers employing the
structures d;scribed above have the following problems.

As illustrated in FIG. 69, only two nonprint areas are
provided for the ink jet printer so the width of the printer in the
direction of the row can be made small. Nevertheless, since both



nonprint area a2, a problem arises when the recording paper is continuously
fed during the suction operation. Particularly, in a case where the
recordi ng paper is continuous- form paper, the recording paper is fed by
the portion in which the suction operates was performed, which is very

I nconvenient. In addition, if the paper feeding operation is perforned in
a state in which capping is provided, the suction operation is perforned
even if the head is not clogged, resultingin wasted ink. The ink
jet printer shown in Figure 70 does not have the above-nenti oned problens,
but, since there are as many as three nonprint areas, the width of the
printer in the direction of the row becomes |arge. The ink jet
printer showthe paper {peding dperatomarsiothe swvion eperatidniare pedfermedrsimultaneausiolm,  so
the width of the printer in the direction of the row.is |arge. Mreover,
since both t H@npameaf@eaum@l@pénms|vd\¢nahﬂ:rec¢rémslm¢rds]cw@msibﬁdam§ng

performed si .emsimlar to that of

t aneousl nt area
the printer STH%W‘\’“P‘?P?—‘? Q?@"‘?Mﬁ)ar’ly’ iR Gisg W ete (e Pcdy %gPW}sé’L"“Bﬁ“fWer in

accordance w A i n f I r. i ng
paper to a prflsﬁ?bgl%é’a&'w%&%d’ ﬁi’? ﬁggﬁl éy g'*efpggrfogz&ng\?ﬁ %‘nﬁ‘lgn %g
transport rQlekiBimdl, Sk VRS 0 &dg@@;;e%“ 9 the
print area to tranééyport ?ﬁg%pape?&?ﬁﬂtsggaﬁé%rﬁaﬁﬁgf as to stretch tﬁe paper
bet ween t he tpeffofmed in arstdté 8Y whiohl caping ik probided) the sudtionropeaition i pepforinedinspor t
roller at a peripheral speed faster than that of said feed roller; and a
pressi ng mentswen ifdhe head dsnotgloghed, pequitingdo evasted inkat i re wi dt hwi se | ength
thereof, a pressing paortion of said pressing nenber being dispgsed at a
posi tion between TH8ink jecrnterpwR imfigussiGidaes aﬁ%l}?(yPtthf’r%ﬂol"%‘F“e&H@%ere sai d
pressi ng porth{i Is.n contact wth neither of sald t

In a preferr |

f or r GRORSTS Ao SHICS HRES (58 FIERY 5 EYeR AROPER +idin,5F38e primerin
having a st ettl ng a pl uraI i ty of sheets of paper
therein, V\he?tgél(ﬁfegﬁgﬂ’{%%ro sall'%s?{rﬁcker section is formed by a bottom
itself of a print The £ASj8t printer shown in Figure 71 is also provided with three nonprint areas,

-

so the width of the printer in the direction of the row is large. Moreover, since both the
paper feeding operation and the suction operation are performed simultaneously in
nonprint area a3, a problem similar to that of the printer shown in Figure 69 will result.

- The ink jet printer in accordance with the present invention includes a feed roller
for feeding paper to a print area where printing is effected by an ink jet head; a transport
roller disposed downstream of said feed roller relative to the print area to transport the .
paper in such a manner as to stretch the paper between the transport roller and said feed
roller by rotating the transport roller at a peripheral speed faster than that of said feed
roller; and a pressing member for pressing the paper over an entire widthwise length
thereof, a pressing portion of said pressing member being disposed at a position between

_said feed roller and said transport roller and where said pressing portion is in contact
with neither of said two rollers.

In a preferred embodiment the printer includes an automatic paper feeder havmg
a stacker section capable of setting a plurality of sheets of paper therein, wherein a

bottom of said stacker section is formed by a bottom itself of a printer case.



9 The printer in accordance with another preferred enbodi nent

i ncl udes a stacker sect-+on capable of setting a plurality of sheets of
paper therein; a hopper disposed in said stacker section to urge the
paper upwardly; a pair of sw nging nmenbers each having a separation paw
| ocat ed above a corner of a |eading end of the paper and a pressing-down
portion for pressing down said hopper, eacph of said sw nging nenbers being
supported  swi ngably about a shaft |ocated between said separation paw
and sai d pressi ng-Thevprintgpdn adcordanes witlainodtiee pedfergst rmbodimén indhities aRtickerof
actuated portions capable of pressing downward sai d swi ngi ng nenbers,
sai d oper at i o¥ctancapable phsettingmoplntality of sheets:dfl paperitherein; adwppersiisposedrin said
sect i on. The printer in accordance with still another preferred

enbodi ment i ritAckerecpn o uEge the, papsr upyvardly; afmais Bf Syinginganembars pohdavisga by
; i Bt he sheet f b i d_feed- | | ler:
oed- i qear oty B N ahOie 055 of leasit St of ez g xjrssein-down
t ed t : ) ' t
poor et om i nC\ERF fhr Blesding SO 82 fopoly ShetfOF RIS enBES Ml uPqrich®

rotate said fsa@iwgably podtra hafl Iecake Befwben BAS iséfafifioh 'i)awmrﬂ“saﬁf%t@ssmﬁw gear
er

does not nesh with said feed-in gear, wherein a spring ne avi ng one
end suppor t epopions andiad epezationrievea hatiga pain df senmet portlordsycapablé ofpressidg sai d
printer, and an actuating portion is provided on said carriage to rotate
sai d | ever t SREP¥ard @ik swinging membersnsaidopgration lever being supposted cotatablyshee Wi t h
-said feed-in a by pressing and di splacing an internedi ate portion of
said spring réﬁﬁgpl_(ersecpn.on. The ink jet printer in accordance with a

furth f deaf | f Ler, for .feed t
i nt car ba wher o i piftef il YecbdEal 4 @y nBRE: prRlerth iRl ifhaBOFT" 1 °
roller di spoged-ifl Qumer'foreREaing sivdisbf bERA oh@by Bhe; a&afidg¥ Fof Sridthg (L itk REC2

to

by said feed-in roller; a feed-in gear for rotating said feed-in roller; and a movable gear
supported rotatably by a rotatable lever and capable of assuming a first position in which
said movable gear meshes with said feed-in gear to rotate said feed-in gear and a second
position in which said movable gear does not mesh with said feed-in gear, wherein a
spring member having one end supported by saud lever and another end supported by a
frame of said printer, and an actuating portion is provided on said carriage to rotate said
lever toward the first position in which said movable gear meshes with said feed-in gear
by pressing and_ displacing an intermediate portion of said spring member.

The ink jet printer in accordance with a further preferreci embodiment includes a
feed roller for feeding paper to a print area where printing is effected by an ink jet head;
a transport roller disposed downstream of said feed roller relative to the print area to
‘transport the paper in such a manner as to stretch the paper between the transport roller
and said feed roller by rotating the transport roller at a peripheral speed faster than that
of said feed fpller; and an ink shielding portion disposed so as to form a passage of the

paper betweeh the same and said ink jet head over the entire print area.



transport the paper in such a manner as to stretch the paper between the
transport roller and said feed roller by rotating the tiansport roller at
a peripheral speed faster than that of said feed roller; and an ink

shi el ding portion disposed so as to forma passage of the paper between
the same and said ink jet head over the entire print area.

10 In accordance with a further eferred enbodi nent, there is
provided.an ink jet printer for discharging paper printed by a printing
section having an ink jet head, by  neans of a plurality of paper discharge
rollers and a plurality of star wheels each of which rotates while nipping
t he- paper bet ween Ii heoriane wittta fiathdr pferreddintbolinnene, therk lieprovidedianl inkijkt j et
printer including a shaft for supporting two star wheels as a unit at
opposi te endsinter feradischarngingztpaperpnnted byraprinfingesedsion hawing an dnknist beadehY r al

portion of said shaft toward sajd paper, discharge rol]ers. I n
accor dance wiR$nH0k3PRRELY rR?P%"rq“@Gg‘&ﬁﬁ?ﬂﬁrma,P ﬁ@%°é%afﬁl"!ﬁ¥scﬁ‘if’%f met hod
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preferred enleadl sfesaid shiffeandeih u@ging meghibSfor ugdifgda cERARE portiof lof s sidfe St eps
of transporting the paper printed by a printing section having an ink jet
head i n a f| aoward said paperwissharge rolless. di schargi ng direction; and di scharging
the paper while forcibly urging the paper into a concave shape in which a
printed surface i & accordance with a er preferred embodiment, there is provided a method of
discharging. paper characterized in that the paper printed by a printing section having an
ink jet head is discharged while forcibl); urging the paper in a concave shape in which a
printed surface is rendered concave as viewed in a discharging direction.
In accordance with a further preferred embodiment, the method of discharging
paper includes the steps of transporting the ﬁaper printed by a printing section having an
ink jet head in a flat state as viewed in a discharging direction; and discharging' the paper
while forcibly urging the paper into a concave shape in which a printed surfacé is
rendered concave as viewed in the discharging direction. '
The ink jet printer in accordance with a further preferred embodiment includes a
pair of both-side supporting portions for supporting from below both side portions of the’
paper which has been discharged after being printed on an upper surface thereof by a
printing section having an ink jet head, and a pushing-down portion for pushing down a
central portion of the paper. |
In accordance with a further preferred embodiment, there is provi&ed an ink jet
printer including a carriage which moves along a print area; a head mounted on said
carriage; an ink cartridge mounted on said carriage for supplying ink to said head; and a
lever provided on said carriage for mounting or demounting said ink cartridge with

respect to said carriage, wherein a stopper is provided for stopping the movement of said



rendered concave as viewed in the discharging direction. The i nk
jet printer in accordance with a further preferred enbodi nent includes a
pai r of both-side supporting portions for supporting from bel ow both side
portions of the paper which has been di scharged after being printed on an
upper surface thereof by a printing section having an ink jet head, and a
pushi ng-down portion for pushing down a ntral portion of the paper.

In accordance with a further preferred enbodi nent, there is provided an ink
jet printer including a carriage which noves along a print area; a head
mounted on said carriage; an ink cartridge nounted on said carriage for
suppl yi ng i nicazriage by gommgdnto gantact withesaixt leperovtiedad operation df manatingpaidf ink

- mounti-ng or denp nﬂéng said iink cartridge with respect to said carriage,

wherein a st ge;by Meany ofsaid jeyer has spphesn effptediearmpletsly. of said

hount i ng sai d 1 ki iApRaRGRARES At aefiried sporianar. TS i ovied A ikiEL  ed
Chere’i s pr ofinermcludkh ARG, vl afng et arddl £ nEL BORIPG IEC.
ToUnCed On Sad LAy ey ar TR o STk g B9 uertfife Bk SR T00
cartridge i swhereposaidikcartddgeds suppoitedion sdid carghgetheagh lai resilientaidasder ima a

direction of povenment of said carriage. In accordance with a
further pref @irecign Sfmeyemenitof saideamiags provi ded an ink j et

In accordance with a further preferred embodiment, there is provided an ink jet

2

printer having a print area where the printing of recording paper is effected by a head
mounted on a carriage reciprocating ih é direction of 2 row and a nonprint area which is
located on both sides of the print area and where the printing by the head is not effected,
said ink jet printer including a drive gear capable of assuming a paper-feed driving
position which is located in one of the ndnprint areas for driving a paper feeding
mechanism for feeding the recording paper in a direction essentially perpendicular to the
direction of the row and a suction driving position for driving a suction mechéﬁism for
suckixig ink from said head; changeover means disposed on said carriage for changing
over a position of said drive gear; and selecting means located in another one of said

nonprint areas for selecting a state of said changeover means when said carriage enters

said area.



printer having a print area where the printing of recording paper is
effected by a head nounted on a carriage reciprocating in a direction of a
row and a nonprint area which is |located on both sides of the print area
and where the printing by the head is not effected, said ink jet printer
including a drive gear capable of assumlfy a paper-feed driving position
which is located in one of the nonprint areas for driving a paper feeding
mechani sm for feeding the recording paper in a direction essentially

per pgn_di cular to Eh?ordhr geiion ?fdéﬂﬁaﬁ%}ﬂnangfﬁtl?éciﬁ@éh%krdﬁx\/,i gngQEhEéOﬂ

or driving a suctio chani sm-for sucking_ i rom sai ead; .chapgeover
neans disﬁé%@ﬂdoﬁ°ségﬁngari?¥&ﬁ§14ﬁ59ﬁ¥§ﬁépﬁgtag$%rl%.?ﬁﬂﬁﬁqqﬁ?noPl§gigH§rive
gear; -and steombenpgngednawimrsy coh whizhot her one of said nonprint areas
for selecting a stapgsof; sl & FIANICQCL- BRI WOEL, SEl fhillardifgeaent of s

sai d area. a
ful l er unddrsramubadinent Rf 4 \REHTEF, LRefEFRFRANCE WidY @ PRESEBE| owi ng

descri pti Qaveakgdnin connection with the acconpanying draw ngs, in which:
FIG 1is a front e atjonal_ view illustrati a first enmhodipent of a
printer in accordan%ggwi é Y B P PeAF Vf‘ﬁVe‘?\Eigrcfhe, ot {iter" B} g'IL‘—:g‘(?EL R2“'7‘5 a
top pl an eceardéntdevich e efinsit EmBodiment aet orhimnicereandtiong fir st

enbodi ment of the i nt4,0n; ross-sebtnaP +fed & A% 38¢kL vi ew of
the left-hand side o @a pri nst ear ci rolsgcg%r d%l%e W t a&’fvi rst. enbo ?ﬂrr%nt of

the invenfiéf; of a printex|iq afgordagce ity sk st |qmbogiment of the ) g
4 is an enhaefedohyagnentary cross-sectional view of the left-hand side of

O DL LT secorcRee UL 3 Gkd FRORTERL chyfhe et on
enbodi nent of the iFR@nt4 di§ an enlargeq fragmentary cross-sectional view
of the left-hand side cf a printer in accordance with a first
ambodiment of the invention;

FIG. 5 is plan view of a lcocwer case of a printer in
accorcance with a first embodiment of the invention;

FIG. 6 is an enlarged fragmentary plan view of the
lower case of a printer in accordance with a first embodiment of
the invention; '

FIGS. 7(a)-7(c) illustrate a2 left-sicde holder, FIG.
7(a) being a plan view, FIG. 7(b) being a front elevational view
and FIG. 7(c) being a cross-sectional view taken along line 7¢ =~
7c in FTIG. 7(a);

FIGS. 8(a)-8{c) illustrate a swingind member, FIG.
8(a) being a2 plan view, FiIG. 8(b) being a f£ront elevational
view, and FIG. 8(c) being a bottom view;

FIGS. %(a)=-9(c) Lllustrate an operation lever, FIG.
%(a) being a cross-sactional view taken along lines 9%a - S%a in
FIG. 9(b), FIG. 9(b) being a plan view, and FIG. 9(c) being a
left-hand side elevationél view; i

FIG. 10 is a top plan view of the printer in which the
upper case Li$ removed;

FIG. 11 is a fragmentary cross-sectional view taken
along line 11 - 11 in FIG. 10;

FIG. 12 is an enlarged fragmentary sectiocnal view
illustrating the operation of the invention;



FIG 6 is an enlarged fragnmentary plan view of the | ower case of a printer
I n accordance with a first enbodi nent of the invention; Fl GS.
7(a)-7(c) illustrate a left-side holder, FIG 7(a) being a plan view, FIG
7(b) being a front elevational view and FIG 7(c) being a cross-sectional
view taken along line 7c - 7c in FIG 7{2); FIGS. 8(a)-8(c)
illustrate a sw nging nenber, FIG 8(a) being a plan view, FIG 8(b) being
a front elevational view, and FIG 8(c) being a bottom view,

FIGS. 9(a)-9(c) il |IEEraté ahsS oper &FPEA-FEGBIONT) GVigwy) Obei #Re g printer
Cross-seci] phadrat 9\ tedleCBpak@Blchi SESLRR mvddidnkl G 9(b), FIG 9(b)

bei ng a plan view, @% FlvG\/" 9£€) being a left-hand side elevational, YL ew
FIG 10 is a top pl i ewt 8T8 he 358 nt BFRFIERAATH « KECUPpersqaReR T LlY

renoved; illustratinigl Gheldpesanién apfiresheanrinvenadonsecti onal vi ew taken

‘along line 11 - 11416 FhG ;102 developmendhiFewlBel 8 8B:FPhG' dpgbdd pOTentary

sectional view illustrafing t eration of the invention] )
13 FI GFIE3 18 iF eposrlaxgad side glevebionde viewnegmr portion

i 11 ustratd NG:HraRehat 5PBLeh dheFravat; on; FIGS. 14-16 are
fragmentary views seguentially. illust r,atéi ng the,%F)erat,i on of the,

i nvention; FIG.pf& 19 2 i85 SpREnEISYR L e Phg2svefEm
FIG 18 issiden feamarged side el evational view of a portion of the driving
systemof FIG 17,prg. 20 is a @ﬁs&%%ebgéangfféiwrﬁﬁrp%l% ?’ES’J’;Q”?{J Vi ew

of a left- side frane, I'S a cross-sectional view taken
along |i#® 2@ FIG20lfa FIG 19; FIGS. 21(a) to 21(g) illustrate

an arm Fl Gh Zﬁ(a) Fb_ssnglea(A)eftb- bang) si M@l bAngkmyiEnE. Ehf@a)zﬂébﬂg
P2 i RN bE LN U, . 108) BRin g Blalehet |
21(a); Fedde2eleyapéPnglaviewssFEGet 2bha) being takphewl vhgwt i REG. 228(d) 21e
in FIG 2lialk aFEfosdlédde NRdl0 i Gekencalibagah iNegVWai@KeN 84 00y FidES
21t - 2151%2)5'S&G?lﬁP?é)aﬁﬁiﬁg(i égéép—gggtggngl view taken along lines
2le - 2le in FIG. 2L(a); FIG. 21(£f) being a cross-sectional view
taken along lines 21f - 21f in FIG. 21(b); and FIG. 21(g) being a
cross-sectional view taken along lines 21g - 21g in FIG. 21(b);

FIGS. 22(a) and (b) illustrate a spring member, FIG.
22(a) being a plan view, and FIG. 22(b) being a fragmentary front
elevaticnal view; )

FIG. 23 is a partially cutaway plan view of a carriage;

FIG. 24 is a side elevational view of a printer in
accorcdance with the invention illustrating the gperation thereof;

FIG. 253 is a flow chart explaining the operation of the
printer;

FIG. 26 is a schematic diagram illustrating a lever-
actuating mechanism using & spring member;

FIGS. 27 and 28 are partial enlarged sectional side.
elevational views of the print area of the printer showing the
operation thereof; )

FIG. 29 1is a fragmentary enlarged sectional side
elevational view of the print area;

FIG. 30 is a fragmentary enlarged front plan view of the
print area ;

FIG. 31 is a partial enlarged sectional side elevational
view of the paper discharge section of the printer;



cross-sectional view taken along lines 21g - 21g in FIG_ 21(b);
FIGS. 22(a) and (b) illustrate a spring nenber, FIG 22(a) being a plan
view, and FIG 22(b) being a fragnentary front el evational view,

FIG 23 is a partially cutaway plan view of a carri age; FIG 24
is a'side elevational view of a printer }% accordance with the invention
illustrating the operation thereof; FIG 25 is a flow chart

expl ai ni ng the oper&‘tﬁGonmfis ke pprrspeetive view of aFpdshifg+down pelredwhic
diagramillustratin gl ev o ti sng g n

FIGS. 27 and 28 ar e%%rtla ﬁa LE@ sect'l c?r%i% de e e\c/’gt ?%#al g\%lrsrg\%ggé?
the print $SREE/F ltll%‘sfSFPﬁfég %vﬁﬂﬁfﬁ%@f’oﬁér &#ﬁoﬁr{-lh’é?’éof FI G
29 is a fragnent arymcl angedssaciplanak isivde 10hevaht ong! ueezo.\aghéée phiat
ar ea; FIG 30 1s a fra ment. enl ar ged fron plan view of the
print ared 2te® i 'm"'anFéf %‘ fd%rg)t‘% &° BAFPYRRYCRtti onal side

el evational view of FIBe @&pes ahcndsspgecseonabnvréwtﬁ&kqn'adbeg,l;ne 38 -
14 318 in FrE. §3 is a perspective view of a pushing-down portion;
FIGS. 33-36 are persgectlve views of the discharge section illustrating
the operation of th&IBrinmSris & cross-seggionpd | vigwpiiddumtegting the

i |l ustrat icag-tibgecanr aageatd in wAlizhe the WhkCBatteiddk itAmcunted;i s not
nount ed; ~ELG S sectional ken along line 38 -
38 in FIG 37; ﬂ; 463 %3 %?%rsgggé‘% 0¢8%%¢ }t/ \rq(:ﬂ %w ‘few illustrating
the carriage in a Ei-'@te‘l nkSve dradse-sieskicantir vige takemumnienty line C -
FIG 40 ig anpergpeghive view of a lever; Fl G 41 is a
cross-sectional view taken along. line C.-. CinFIG 40

|G 42
is a diagramillustFEfint? thie oper@5o8h idlusgzatipgerhe operation Iﬁféthﬁ% i s

a fragmenfawezfront el evational view, partly I n sectlon of the printer at

a carriage stop po 0 é?( jpnal
views of a right- ﬁ%%% gz'dé's f Fﬁ%%%%n 31 {:hé‘.ll péaﬁ:‘;r{lygn
of a in section, of the printer at a carr :.age stop oos:.t:.on,

FIGS. 44-45 are partial cross-sectional views of a right-
hand side of the printer and Lillustrating the operation of a
stopper;

FIG. 46 is a schematic diagram illustrating the print
area and nonprint areas Ln accordance with a second embodiment of
the ink jet printer in accoxrdance with the present invention;

FIG. 47 s a fragmentary <£ront elevational view
illustrating a portion of the internal structure of the embodiment;

FIG. 48 is an enlarged front elevational view of a second
nonprint area A2; B .

FIG. 49 is & right-hand side elevational view thereof;

FIG. 50 is a plan wview thereof;

FIG. 51 is a perspective view thereof, as seen from the
rear side, with the frame omitted;

FIG. 52 is an enlarged front elevational view of a first
nonprint area Al;

FIG. 53 is a plan view thereof;

FEQ. S4 is a perspective view of a portion thereof;

FIG. 55 is a fragmentary perspective view illustrating
the operation thereof; and

FIGS. 56 to 71 show printers and portions thereof in
accordance with prior conventional art.



st opper; FIG 46 is a schematic diagramillustrating the print
area and nonprint areas in accordance with a second enbodi nent of the ink
jet printer in accordance with the present invention; FIG 47 is
a fragnentary front elevational viewilluystrating a portion of the internal
structure of the enbodi nment; FE®& 48 is an enl arged front

el evational view of a second nonprint area A2, FIG 49 is a

ri ght-hand side el evational viewthereof; FIG 50 is a plan view
t hereof; FIG 51 is a perspectlve view thereof, as seen fromthe

rear side, with theaf b2I8f Oprdielbw of the prifttéxr D aécafuam@rva%@l thent
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menber 140aper tray. &n intermediate frame 110 has an ink shielding
portion 112 and & pressing member 140.

The sheets of paper P are fed one by one to automatic
feeding path 202 by the operation of a paper feed-in roller 312
wnich will be described later in detail.

The paper which has been fed in causes first lever 921

- to rotate counterclockwise as viewed in FIGS. 3A, 3B about a
shaft 92la. The rotation of first lever 921 causes a second
lever 922, also for paper detection, to rotate counterclockwise
as viewed in FIG. 3. ~rurthermore, as a third lever 922 is
similarly rotéted counterclockwise, a paper deéection switch 923
detects the feeding of the paper.

The detected paper, after being subjected to deskewing
as will be described later, is wound around paper feed rollers
330, and reaches print area PA via pinch roller 350. -

Pinch roller 350 is rotatably attached to a distal end
of a paper guide 53 suspended from a rear frame 130 by means of
a spring 52 so that paper guide 53 rotates about a fulcrum 51.

Print area PA is formed between an upper surface of
intermediate frame 110 and an ink jet head H attached to
carriage 60. Carriage 60 reciprocates in a direction
perpendicular to the plane of the drawing of FIG. 3A. A guide



The sheets of paper P are fed one by one to automatic feeding path 202 by
the operation of a paper-feed-in roller 312 which will be described |ater
in detail. The paper which has been fed in causes first |ever
921 to rotate counterclockwi se as viewed in FIGS. 3A, 3B about a shaft
921a. The rotation of first lever 921 cpgises a second | ever 922, also for
paper detection, to rotate counterclockw se as viewed in FIG 3.
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I ndi cat ed a 220 a h%E a,palr of sw.n gg 50 (onIy
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roller 312
&£lso, as shewn in FIGS. 5 and 6, stacker section 220
includes a bottom 221 of a lower case 11 of the printer, aligning
members 222, 222 for aligning the tips of the sheets of paper and
formed integrally with and projecting upwardly from bottom 221, a
right-side holder 223 for holding the right sides of the sheets and
similarly formed integrally with and projecting upwardly from
bottom 221, and a left-side holder 225 for holding the left sides
of the sheets and fixed to bottom 221 by a screw 224. Left-side
holder 225 is further illustrated in FIGS. 7(a)-7(c). Left-side
holder 225 is not formed integrally with the case so it is possible
to change the position of or replace left-side holdexr 225.
A loop holder 223a for the paper and a support shaft 223b
of swinging member 240 are formed integrally on right-side holder
223. FIGS. 7(a) to 7(c) further disclose a hoop holder 225a and
a support sh{?t 225b of a swinging member 250 formed integrally on
left-side holder 225.
In addition, as shown in FIGS. 5, 6 and 7(a) to 7(c), a
right-side loop canceling wall 228 is formed integrally on bottom



roll er 312. Al so, as shown in FIGS. 5 and 6, stacker section 220
I ncl udes a bottom 221 of a | ower case 11 of the printer, aligning nenbers
222, 222 for aligning the tips of the sheets of paper and fornmed integrally
with and projecting upwardly from bottom 221, a right-side hol der 223 for
hol ding the right sides of the sheets and simlarly fornmed integrally with
and projecting upwardly from bottom 221, 12nd a I eft-side hol der 225 for

hol di ng t | ef | de the heet nd_ f to bott rew
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of the papey @5 Vﬁazléss@r.%éa dREAS hBILAEWE-PO" bl }laring portion 243 formed
between seoarat:.cn pawl 241 and press:.ng-dovm portfgﬁ 6242 is
attached to a support shaft 223b formed in the above-,_-giescr:.bed.
right-side holder 223, and is swingably supported about support
shaft 223b. In FIGS. 8(a) to 8(c), a tongue 244 serves as a
stopper for preventing bearing portion 243 from coming off support
shaft 223b after bearing portion 243 is fitted to support shaft
223b. b

Swinging member 240 has a receiving portion 245 which
abuts against an actuating portion 261 of operation lever 260.
Formed in a rear portion of receiving portion 245 is a holding
portion 245a for holding the rotated position of operation lever
260, that is, actuating portion 261, when operation lever 260 is
rotated (see FIG. 12).

As shown in FIG. 6, swinging member 250 is arranged
substantiallgf- symmetrical with swinging member 240 and is similarly
constructed. Thus, as shown in FIG. 6, swinging member 250
includes pressing-down portions 252 and 253 and a bearing portion
253, which is attached to support shaft 225b formed in left-side



242 for pressing down the hopper. A bearing portion 243 fornmed between
separation pawl 241 and pressing-down portion 242 is attached to a support
shaft 223b forned in the above-described right-side holder 223, and is

swi ngably supported about support shaft 223b. In FIGS. 8(a) to 8(c), a
tongue 244 serves as a stopper for preventg ng bearing portion 243 from
com ng of f support shaft 223b after bearing portion 243 is fitted to

;ng\% t ﬁmg.ﬁer223b Also, as shmmngnrmmrwesg%ﬂe%ﬂgl&nanﬁacesrm ﬂﬂcbgdé%s on
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oper at i ons‘[lgygf.cea%gg Rl g.gl_sg %&% agﬂg%f%or%%ngfg%réé& Eép%%lers 23

pressi ng down e5|n- SW ngl n
250. OpefationShades 266 F§°r 695‘@&@ yn§aﬁﬁéi~hédwa56vé°§?§cFe'éﬁeséét|(c§‘Fe

220b I n F1ES Pnd t59. 9(sz)ué-tl@é>ﬁ,r ]c:g I~@§(§|ﬁ&rj_n§699tﬁg_éﬁ)tZiszjé.;&e/sé:hﬁlﬁﬁwf ihed,

as beari are fitted to s a are
formed i n egra I|tIocp%‘ht%%%iSO\/vg e élf“f?éée%pésgeﬁn%n?ﬁn%rﬁ% t:%&%
restrictigrRFPan |26W M@y ogeritient havenud®lrinfrotawad cﬁuqaawerstﬁnlgn@arted
by bei ng hdigRidLd4ign i?:@c'k@rswz. 5540 e £r28 d@%’?xeoﬂ‘é{:ﬁati’ﬂalxﬁ‘éfﬂeg%l' Sas

rotated cgusi ng sw_n nber's 250 to sw ng by neans of the
act uat i ng*H&fb f&f a 'éﬁ%vdn% n FIGS. 12 and 13. As shown in
FIGS. 10 and 11, paseshberdianfi®$! ex0 Fmi 11, paper feed-in roller 312,

is the only feed-in roller supported on the central. portion of a
shaft 371. Bearings 372 and 373 are respectively supported by
bearing supports 229a 229b which are 1'c:..*:med. integrally with bottom
221 of the case. A gear 374 is fixed to shaft 371. As gear 374
is rotationally driven by a driving system, which will be described
later, feed-in roller 312 rotates. A temporary positioning hole
22%¢c is utilized when a fzed-in roller assembly" including feed-in
roller 312, shaft 271, bearings 372, 373, and gear 374 is set in
lower case 11. The feed-in roller assembly is secured by bearing
supports 22%a, 22%9b clamping bearings 372, 373 by means of side
frames which will be cescrxbed later.

Next, a description ‘will be given of the operat:.on of
automatic paper feeder 210. It should be noted sw:.ngz.ng-member 250
operates in the same way as swinging member 240, and therefore a
description '*‘:gf the cperation of swinging member 250 will be
omitted.

FIG. 12 shows operation lever 260 rotated to its position
when the paper is to be loaded into the stacker section. Actuating
portion 261 of operation lever 260 abuts against and presses



is the only feed-in roller supported on the central portion of a shaft 371.
Bearings 372 and 373 are respectively supported by bearing supports 229a,
229b which are forned integrally with bottom 221 of the case. A gear 374 is
fixed to shaft 371. As gear 374 is rotationally driven by a driving system
which will be described |ater, feed-in roller 312 rotates. A tenporary
positioning hole 229c is utilized whenia feed-in roller assenbly including
feed-in roller 312, shaft 371, bearings 372, 373, and gear 374 is set in
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Saecx‘;cally, ;f operacicn lever 260 rotates, hopper 230
is pressed downward, and separation pawl 241 moves upward. Hence,
paper P wnich is set in stacker_sebtion 220 is prevented from
entering above separation pawl 241, thereby making it possible to
obtain an accurate paper feeding-in operation. Also, the mechanism
for pressing down hopper 230 and moving separation pawl 241 upward
can be obtained simply by using swinging member 240 and operation
lever 260 in conjunction with one another.

Additionally, when operation lever 260 is rotated, since
the number of sheets inserted in stacker section 220 is restricted
by restricting portion 263, the sheets of paper P can be prevented
more reliably from entering above separation pawl 241.

, Further, since operation lever 280 also serves as the
discharged-paper tray, the number of components used 'is further
reduced.

Fufthemore, when operation lever 260 is rotated causing
actuating portion 261 to swing swinging member 240, holding pertion
245a of swinging member 240 engages actuating portion 261 to
maintain the position of rotation of operation lever 260. Hence,

the operation of inserting the paper is facilitated.



Specifically, if operation |ever 260 rotates, hopper 230 is pressed
downwar d, and separation paw 241 noves upward. Hence, paper P which is
set in stacker section 220 is prevented fromentering above separati on paw
241, thereby meking it possible to obtain an accurate paper feeding-in
operation. Also, the mechanismfor pressing down hopper 230 and novi ng
separation pawl 241 upward can be obtai nggl sinply by using sw ngi ng nenber
240 and operation |ever 260 in conjunction with one another.

Additional ly, when operation |lever 260 is rotated, since the nunber of
sheets inserted in stacker section 220 is restricted by restricting portion

263, -the sheets oSutpequently; thegrobp opexcessishests offpaper P3 isaeingved: dDperaton i ng

above separation paw 241. Further, since operatlon | ever 260
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in FIG 3A and, since there is no pressi ng down of pressing down portion

242 of swi ngpapgr,nsacioses thel€omerab ther papex) urging the paperajosniyard. he force of
conpressi on spri _gh233 allowing the par to be pressed against feed-in

roller 312. At th %mnwémegmmmgummﬁmmmm ngﬂhds“ﬂﬂbr i gi nal
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size of loop Pb is restricted by loop holder 223a. If the size of loop Pb reaches a
predetermined limit, corner Pd of the leading end of the paper is snapped off and
removed from separation pawl 241, as shown in FIG. 15. Comer Pd then contacts loop
cancelling wall 228, eliminating loop Pb. Thus, the sheets of paper P are separated, and
individually (FIG. 16) fed to automatic feeding path 202 (see FIG. 3A). Subsequently, .
. when feed rollers 330 rotate in the paper feeding direction, paper P is wound zround
paper feed rollers 330 and reaches print area PA via pinch rollers 350. Print area PA is
formed between an upper surface of intermediate frame 110 and.ink jet head H mounted
on carriage 60. Carriage 60 reciprocates in a direction perpendicular to the plane of the
drawing of FIG. 3A. The paper printed on in print area PA passes through transport
section 380 and discharge section 490 and is discharged onto operation lever 260
servicing as the discharged-paper tray. The discharged paper is designated by P1.
Accordingly, a printer constructed and arranged similar to that described above is

more compact than conventional printers



reference to FIGS. 14-16. Corner Pd of the |eading end of paper P fed by
the rotation of feed-in roller 312 abuts against separation paw 241,
thereby formng a loop Pb. The size of loop Pbis restricted by | oop

hol der 223a. If the size of |oop Pb reach a predetermned limt, corner
Pd of the leading end of the paper is snagZed off and renoved from
separation pawl 241, as shown in FIG 15. Corner Pd then contacts |oop
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printer ca lnter can be nade even nore conpact
mechani sm ?%rg.grl wﬁg&ﬁ{oa%ger feed-in roller 312 wll
Feed-in roller 312 is rotatively driven by a feed motor

Ml via a gear train Gl, a gear 332 fixed to one end of a feed shaft
331, a gear 333 fixed to the other end thereof, a sun gear 313, a
planetary gear 314 serving as a movable gear, as will be described
later, and a feed-in gear 37¢ fixed to a feed~in roller shaft 371
on which feed-in roller 312 is mounted. Planetary gear 314 engages
with or disengages from feed-in gear 374, and is adapted to engage
with a feed-in gear 374 only when the carriage is located at the
feeding-in position.

FIG. 18 is a left-hand side elevational view illustratiné
a left-side frame portion located in the printer case. The left
end of feed shaft 331 and feed-in roller shaft 371 are respectively
supported by left-side frame 130. Further, FIG. 18 depicts an arm
3140 disposed on an outer side of sun gear 313 and rotatably
supported by shaft 133, and which supports planetary éear 314.

FIGS. 12 and 20 depict a hole 131 for supporting feed
shaft 331, a hole 132 for supporting feed-in roller shaft 371. In
addition, a shaft 133 for rotatably supporting sun gear 313 and an
arm 3140, which will be described below, is disclosed.

FIGS. 21(a) to 21(g) are diagrams further illustrating
arm 3140.



now be described with reference to FIGS. 17-22b. FIG 17 is a

diagramillustrating a devel oped state of an overall driving systemof the
printer, including rollers. Accordingly; the positional rel ationships of
the respective rollers and the like in this figure do not necessarily
agree with those of the other figures. Feed-in roller 312 is

rotatively driven by a feed notor ML vi a%% gear train Gl, a gear 332 fixed
to one end of a feewmuo?»ais a gené 3381&@@&45& fﬁt&hlaebne@dakhe&sgf

a sun gear_J31 gear. 314 S nova
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d| agrams Lyr Lk ng arm 3140.
£ &Qﬁ nd %%%I@éa hol e 3141 rotatably fitted on shaft 133 of

the side frame and BEGhaf 826auo2asd 2?6%& 4BP¥cEUBPSLRT nFempran di58r Whijaly
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formed i n?{‘ﬁ% %h%l S@le %PﬁoﬁgvPﬂﬁé %{{Sﬁﬁ;; gge tm, as S%‘ '%%f"é’rrf'l
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menber 15fenrtenelq S0t @sexhppolrisdd aught that two portions thereof are covered

by two holding pieces 136, 136 formed on side frame 130 with a
space 138 therebetween. At the normal position of spring 150, arm
3140 is held in a position such that planetary gear 314 does not
engage feed-in gear 374.

Reference is now made to FIG. 23 which shows a partially-
cutaway plan view cf carriage 60. Actuating portion 564 is
provided . on the left-side surface of carriage 60. Actuating
portion 554, a projection-like member, has a tapered surface 565
formed at a distal end thereoi. When carriage 60 is brought to the
feeding-in position adjacent side frame 130, actuating portion 564
passes through hole 137’ Zormed in side frame 130 and through the
spaee 138 between holding pieces 136, 136, and presses and
displaces intermediate portion 153 of spring member 150 to the
right as viewed in FIG. 18, allowing arm 3140 toc rotate so
planetary qeér 314 meshes with feed-in gear 374. Because spring
memper 150 is a rod-like coil spring, the force of actuating
portion 564 upon spring member 150 is effected smoothly (see FIG.
24). Spring member 150 is restricted from displacement in other
directions by holding pieces 136, 136.



FIGS. 22(a) and 22(b) depict spring nmenber 150 which includes a rod-shaped
~coil spring, and |lower end 151 thereof is fitted over-the support portion
3143 of the arm as shown in FIG 18. An upper end 152 of spring nenber
150 is supported and abuts against a projection 135 fornmed in a recess 134
of side franme 130, as shown in FIGS. 18-28. An internediate portion 153 of
spring nenber 150 is supported such that two portions thereof are covered
by two hol di ng pi eces B8i@itiaf, f theretksinigg (presaing]3chicom of mllaneratys
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Ref erenceg®a3rndl# made to FIG 25 illustrating a flow chart descri bing the
operation of the abgygtdp ¥¢PJ IBEHRM 28kd counter N (counting the number
of steps defining the rotary displacement of the feed motor Ml) is
reset such that N = 0.

Next, paper fsed motor Ml is rotated in reverse (step
ST3) and the paper fzed counter begins to count in increments of
1 (Step ST4).

The reverse rotation of feed motor Ml tauses feed rollers
330 and gear 333 to rotate reversely. As shown in FIG. 24, this
rotation is transmitted to feed-in gear 374 via sun gear 313 and
planetary gear 314. As a result, feed-in roller 312 rotates in the
clockwise direction as viewed in FIG. 24 so that paper P is fed in
by the operation of the above-described automatic paper feeder..

Next, a determination is made on the basis of a signal
from paper detection switch 923 as to whether or not the paper is
actually berég fed in (step STS).

If the paper is being fed in, feed motor M1l is reversely
rotated by a predetermined amount (here, by 120 steps) (step ST6).



When a paper feed signal is inputted to the printer from an unillustrated
host conputer or the like, carriage 60 noves to the feed-in position (step
ST1). Upon novenent of carriage 60 to the feed-in position, actuating
portion 564 presses and di splaces internediate portion 153 of spring
member 150, so that arm 3140 rotates (FfG 24) allow ng planetary gear 314
to engage feed-in gear 374. In Step ST2, a paper feed counter N
(counti-ng the nunber of steps defining the rotary displacenent of the feed
nmotor ML) is reset such that N = 0. Next, paper feed nmotor M is
rotated in reverse (step ST3) and the paper feed counter begi ns to count in
i ncrements of 1 (Step ST4). The reverse rotation of feed notor M
causes feed rollers 330 and gear 333 to rotate reversely. As shown in FIG
24, this rot atlon ls-zt rmedciﬁrm@ﬁ 80" iGe#ovedd tyi @ pHin sthhddRd
planetary gear eed-1n roller 312

El ockwi so BPPLELT o Eogt iemp eeAk Iy R 1pa 464 ¥ Bipgadnses from
operation eprim@xahﬂua:déﬁbrlbed automati ¢ paper feeder. Next, a
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position shown in F virtue of the sprlng action of spring
150 and trﬁﬁ%?qF;ﬁmUnéﬁgﬁﬂéH%ht(Qﬁr I&ﬁbﬁépy5§§8ﬁ 314 with paper-feed gear
374. | n Ssep 2ER1tf,cpapemtfeedVitolierstIBEdotateain dylackwise

direction as viewed in FIG. 24, the paper is wound around paper
feed rollers 330, and the leading end portion of the paper reaches
print area PA via pinch xoller 350, thereby assuming the so-called
"head-out" stace.

In Step ST?, the operation waits for a print signal.

Subsequently, when the print signal is inputted, while
caerace 60 r=c1procates by the operation of a carriage motor (not
shown), ink is ejected from ink jet head H and printing takes
place. The printed paper is discharged onto discharged-paper tray
260 via transport section 380 which includes transport rollers
38la-381d (FIG. 1) and star wheels 382a-382d (FIG. 1), as well as
discharge section 430 which includes pushing-up portions 431, 491
(FIG. 33) for pushing up both sides of the paper and a knurled
roller 492 for pushing down a central portion of paper Pl (FIG.
3a).

As illustrated in step STS of FIG. 25, if the paper is
not being fed in, a dectermination is made as to whether or not the
number of steps of reverse rotation of feed motor Ml kthe number
of steps N cgounted in Step ST4) has reached 1000 (step ST10).

If feed motor M1 has reached 1000 steps, it is determined
that there is no paper in automatic paper fee&er 210, and in Step
ST1ll, a display is given on a display unit (not shown) to the
effect that there is "no paper.”



predet erm ned anmount (here, by 610 steps). As a result, paper
feed rollers 330 rotate in a clockw se direction as viewed in FIG 24, the
paper is wound around paper feed rollers 330, and the |eading end portion
of the paper reaches print area PA via pinch roller 350, thereby assum ng
the so-called head-out" state. lg% Step ST9, the operation waits
for a print signal. Subsequently, when the print signal is
inputted, while carrlfage Has neci peaciedcd00p) skepspesedp STDhand sabség@ént

not or (not ;gAQWN) Lol | jected fromink jet head H and printing takes
pl ace. ThesprPnt eﬁe'pggp%éréﬁ'ésa'di scharged onto di scharged-paper tray 260 via
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steps are 8P etrained. In accordance wth the driving
mechani sm of this enbodi ment, since internediate portion 153 of spring

member 150 is  preSEENINRERRYD| e fasy ORLt BBE| hel pIHRRIFETH PYorIEaBLRAge
60, arm &3tUlthet atiesr apddcadsee sypporeedr \byesidS 14rainki A30i.S awneyakhe
gear, to epRga eed- i 37 -; Hen -eed-LE | l.er 2 rotates.
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operatlonj__afteg:gggg Qerol I 8y 3}% of A be oxgt al neq... ring nmenber
150 has one —en 5% 2 SRRyt by aﬁr:ﬂ%i&g e rré%f’ﬁé?%mf%%léﬂp%??ed
by side fFrafsrasote ibgemwigihpal position by virtue of the returning action
of spring member 150. As a rssult, the engagement of planetary
gear 314 with feed-in gear 374 ceases.
Thus, spring member 150 serves to rotate arm 3140 and
also serves to return arm 3140 to its original position.
It is understood that various modifications can be made
to the actuating mechanism and driving mechanism.
For example, the actuating mechanismt is not limited t-o
the spring member disclosed above. It is possible to use a
mechanism and rotate an ordinary lever L, as shown in FIG. 26. In
FIG. 26, a lever L is rotatably supported by a shaft L1. In this
embodiment, by pressing a spring member S by an actuating member
, lever L will rotate. ] '
The spring member also need not be a rod-like coil
spring, and, in its place, a leaf spring may be used. In this
case, a smoc:_th operation can be obtained if porxtions of contact
between the leaf spring and the actuating portion are shaped to
contact each other smoothly. However, when the spring member is
formed of a rod-like coil spring 150, a smooth operation can be

obtained without needing to provide such shaping.



pressing of actuating portion 564 of carriage 60 against spring nenber 150
ceases, spring nenber 150 returns to its original state. |If the pressing
of actuating portion 564 of the carriage against intermediate portion 153
of spring nenber 150 ceases, arm 3140 also returns to its original :
position by virtue of the returning actiofg of spring nmenber 150. As a
result, the engagenent of planetary gear 314 with feed-in gear 374 ceases.
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descripti II e t ,area ring back to
FIG 3A gir}l\r% re %El ?l'\f‘orer.irg%ign tgg %nj%aﬁeﬁbﬁérrtﬁr?%%e%quprﬁ? ghLe®8i ng
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shiel ding portion 112 is forrmed |ntegra rrame 110,
and is arranged ovefSt fBO¥Rt itPe EFSSnt &f e%Pd PAlwhiPERSSingndembera MG etsi on

per pendi cfbametio inhetipd askapé blfe a thin plate, and is attached to the
underside of a lower snd of rear frame 130. The distal end of
pressing member 140 extends linearly in a direction perpendicular
to the plane of each cf these drawings, and includes a pressing
portion 141 for pressing paper P over the entj.ré width thereof.
Pressing portion 141 is disposed at a position between feed rollers
330 and transport zrollers 381. Pressing portion 141 does not
contact either of the two rollers 330 or 38l1. As shown in FIG. 27,
the distal end of pressing portion 141 is located at a slightly
lower position from a tangent T to both feed roller 330 and
transport roller 381, and is arranged to press paper P downward.
For this reason, the paper is guided slightly downward
when the paper is fed by feed rollers 330 and the leading end of
the paper enters print area PA. However, the position of pressing
portion 141 is set such that a leading end Pa‘’ (dotted-dash line
in FIG. 31)-‘.:_of the paper passes above portion ll2a, opposing the
print area, of ink shielding pertion 112 without coming into
contact with portion 112a, and is brought into contact with paper
guides 113.



drawing of FIG 3A. FIGS, 28 and 30 depict rib-shaped paper guides 113
that are forned on the upper surface of ink shielding portion 112
downstream of a portion 112a opposing the print area. As shown in
FIGS. 27 and 31, pressing nenber 140 is forned in the shape of a thin
plate, and is attached to the underside.of a | ower end of rear franme 130.
The distal end of pressing menber 140 extends linearly in a direction

perpendi cular to m&tpl age ddsceaphigh tJme BeaVeivisn 23d LR ting.
pressing orti-on 141 ressi J-pla.’_'p P over the entire w dt ere
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‘det ect ed°b9epap@noomhn1a:-t ion switch 923. The detected paper is
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Sjo(ra'flt gﬁ lilllzndlsg b*m'ltﬁtléhe %ﬁEe%%eslaon d %}E%‘)r%e’l ![]og#%_,{é:lggerls 9%rg dl ort htfamage
any ot hE?P%’érﬁ!tﬁfeﬁP@sequently enters PN toRreas Pahdengiuhd@d Go 3#7,31:5 iirece :
the papepas€ds | RbavkOBb+€idAPEL 2hfediipaklihid Sthacabethbelaawai, Nkoshizghd
112, thlghleldlng portion 112 without contacting portion 1l1l2a, and abuts
against paper guides 113, as shown in FIG. 31. Therefore, the
paper is not sta;ned by any ink that may be adhering te ink
shieliding portion 112.

The leading edge of the paper which has entered print
area PA is reliably gquided to paper discharge rollers 381 by paper.
guides 113, and printing is performed in a state in which the paper
floats in the air by being pulled by transport rollers 381 and star
wheels 382, as shown in FIG. 31.

Paper P Ls pressad over its entire width by pressing
portion 141 so as to position the printing surface.. Pressing
portion 141 is not affected by the processing accuracy of the
surface of feed rollers 330, and maintains a gap G between the
printing surfg.ce of paper P and ink jet head H constant. In this
embodiment, d&nd as illustrated in FIG. 17, only three feed rollers
330 are provided at set intervals. Even in such a case, gap G
remains constant between the printing surface of paper P and ink
jet head H.



paper does not becone stained. Furthernore, as noted above,

| eadi ng edge Pa' of the paper that subsequently enters print area PAis

gui ded so that it passes above portion 112a, opposing the print area,

of ink shielding portion 112 wi thout contacting portion 112a, and abuts
agai nst paper guides 113, as shown in FIG_ _31. Therefore, the paper is not
stained by any ink that may be adhering t 88i nk shi el di ng portlon 112.
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frame 1102%3Shown in FIG 17, paper discharge rollers 381 are rotated as
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arranged §@ £Ragting shaft 383 or 384, rasnectxvely), & roller portion 385b
held in rolling contact with feed roller 330 and a common shaft
385¢c ars integrally formed. 3Soth ends of common shaft 385c are
movably supported in rectangular holes 111 formed in intermediate
frame 110, as shown in FIGS. 27 and 28. In this configuration,
transmitting gear 385 acts as a one-way clutch. That is, as shown
in FIG. 27, when each fzed roller 330 rotates in the paper feeding
direction, transmitting gear 385 moves downward (in the engaging
direction) along rectangular holes 111, and trafsmits the power of
each feed roller 330 to three paper discharge rollers 381. FIG.
28 illustrates that if feed roller 330 rotates in a direction
opposite to the paper feeding direction, transmitting gear 385
moves upward (iln the escaping direction) along rectangular holes
111, and does not transmit the power of feed rollers 330 to paper
discharge rollers 381. Accordingly, paper discharge rollers 381
rotate only when feed rollers 330 rotate in the paper feeding
direction, éﬁd they do not rotate when feed rollers 330 rotates in
the reverse directien.
In FIGS. L and 17, star wheels 382 are fixed in units of
two star wheels at opposite ends of three shafts 386, respectively.
Opposite ends 386a of the shaft 386 are supported on upper frame



a gear portion 385a (neshing with either gear 383a or 384a fixed to
rotating shaft 383 or 384; respectively), aroller portion 385b held in
rolling contact with feed roller 330 and a cormmon shaft 385c are integrally
formed. Both ends of conmmon shaft 385c are novably supported in

rectangul ar holes 111 fornmed in intern@® ate frame 110, as shown in FIGS.
27 and 28. In this configuration, transmtting gear 385 acts as a one-way
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rotate by nipping the paper between them and paper discharge
rollers 381.
The diameter or the number of teeth of each feed rollers
330, transmitting gear 385, and paper discharge rollers 381 is set
so that the peripheral speed of paper discharge roller 381 is
approximately 12% faster than the peripheral speed of feed roller
330. Therefore, as depicted in FIG. 31, paper P is printed upon
while in print area PA while the paper floats in the air by being
pulled by transport rollers 381 and star wheels 382.
In FIGS. 1 and 3, discharge section 490 includes
supporting portions 491, 491. Supporting portions 491, 491
support, from below, both sides of the paper which has been printed
upon in pri@? area PA and is now being discharged. Discharge
section 490 also includes pushing-down portion 492 for pushing down
a central portion of the paper.
Supporting portions 491 and 491 are defined by fixed ribs
formed integrally with intermediate frame 110. As shown in FIG.



in half. In this enbodinent, the force applied by shaft 386 by neans of
spring 387 is set to 40 g. Therefore, the force of each star wheel
agai nst each paper discharge roller 381 is 20 g. Star wheel s 382
rotate by being driven by paper dischargg rollers 381, and when
transporting the paper, star wheels 382°rotate by nipping the paper between
t hem and paper discharge rollers 381. The di aneter or the nunber
of teeth df, eappokssdgrpdieiens33IP L, t ﬁahsmetdxﬂyw azgposaniopapaligned
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A description will now be given of the paper discharging
operation in the above-~described discharge section. _ )

In FIG. 31, paper P printed in print area PA is
transported by being nipped and pulled by paper discharge rollers
381 and star wheels 382. Since the central portion of each shaft
386 of the star wheels is urged toward paper discharge rollers 381
by spring 387, even if there are variations in the urging forces
of springs 387, these variations are distributed to the-respective
two star wheels 382 via shafts 386. Hence, the variations of the
force applied by each star wheel 382 against each paper discharge
rollers 38l dre reduced by half.

Accordingly, the pressing forces of star wheels 382
against paper discharge rollers 381 (and ultimately the force upon
paper P) are stabilized and proportionately reduced, resulting in
paper P being transported reliably without any smearing thereon.



di stance between bifurcated portions 493a, 493a, thereby securing arm 493
in upper frame 120. Wth discharge section 490 secured to upper frame 120,
upper frame 120 is sandw ched by first stoppers 493b and second stoppers
493c with gaps that do not hinder the rotation of the arm nor does arm 493
come of f rectangul ar hole 123. 3A description will now be given of
t he paper discharging operation in the above-described di scharge section.
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492 is suwgorvedtbyg miwiablod arm 493, when the leading edge of paper P is
brought into contact with pushing-down portion 492.
'~ FIG. 33 shows paper P discharged up to the midway

position.

FIG. 34 depicts paper P forcibly urged intoc a concave
shape and being discharged in the discharging direction. Paper P,
in this concave configuration, can be discharged further in a
direction indicated by arrow Z before the weight of the paper
itself forces the leading edge to fall, thereby contacting printed
surface P1f of paper Pl. Paper P appears to be stiff, and appears
to discharge as if it was floating. Because the time until
dzscharged paper P slidably contacts a printed surface Plf of
stacked paper Pl is delayed, the time for the ink on the printed
paper Pl to dry is increased and the risk of any ink smearing on
surface Plf decreases.

FIGL 33 shows transport section 380, and that paper P is
transported in a flat state as seen in the discharging direction
prior to contacting discharge section 490. Therefore, when paper
P is in print area PA and shortly thereafter, paper P is flat.
Accordingly, satisfactory print quality is ensured.



paper P enters bel ow pushi ng-down portion 492 snmoothly because of the
rotating notion of arm 493 when the | eadi ng edge of paper P is brought
into contact with pushing-down portion 492. FIG 33 shows pacer
P discharged up to the m dway position. , FI G 34 depicts paper P
forcibly urged into a concave shape and bérng di scharged in the discharging
direction. Paper P, in this concave configuration, can be di scharged
further in a directFde.i Bl siadwes daper riow af teef ednghEuwehght toansperpagper
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when the number of pulses reaches a predetermined number.

If preceding paper P is pushed out by bringing the
leading edge P2a of subsequent paper P2 into contact with the
trailing edge Pb of preceding paper P, the stacking operation of
preceding paper P on earlier printed paper Pl will be unreliable
(see FIG. 34). However, by temporarily stopping the transport of
subsequent paper P2, any contact between leading edge P2a of the
subsequent sheets of paper and trailing edge Pb of the preceding
paper is eliminated by making use of the inertia of preceding paper
Pl. 1In this way, the operation of stacking preceding paper P on
the earlier printed paper Pl becomes very reliable.

Ink jet printers constructed and arranged in.accordance
with the present invention have any fluctuation in the pressing
forces of each star wheel 382 against each paper discharge roller
381 reduced in half. The central portion of each shaft 386 has two
star wheels 382 at opposite ends thereof. When the star wheels 386
are urged toward paper discharge rollers 381 by spring 387, even
if there are variations in the urging forces of springs 387, these



operation can be perforned by determ ning the nunber of pulses of feed
notor ML is in advance, and stopping the driving of notor ML when the
nunber of pul ses reaches a predeternm ned numnber. | f preceding
paper P is pushed out by bringing the | eading edge P2a of subsequent paper
P2 into contact with the trailing edge Pbyef preceding paper P, the
stacki ng operation of preceding paper P on earlier printed paper P1 will be
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The above constrzuction and arrangement yield many
advantages.

First, the discharged-paper tray for stacking the printed
sheets of paper does not need to be formed.in a concave shape, it
is possible to reduce the space occupied by the discharged-paper
tray. '

Second, since the cancellation of the holding of the
preceding paper, i.e., the final discharging operation, is effected
by the ensuing paper, it is possible to make unnecessary the
transporting/driving means for the preceding paper in the holding
section for holding the paper in a concave shape.

Third, since the supporting portions are formed by fixed
ribs, and tﬁ; pushing-down portion is a knurled roller, the paper
can be forcibly urged into a concave shape with a simple
arrangement. Moreover, since the knurled roller is brought into
contact with the printed surface, the printed surface is prevented
from becoming stained.



fashion and will remain in the air a sufficient tine even though only one
pushi ng-up portion 491 may be acting upon the postcards.or envel opes.

The above construction and arrangenment vyield many advantages.

First, the discharged-paper tray for stacking the printed sheets of paper
does not need to be forned in a concave shape, it is possible to reduce the
space occupi ed by the discharged-paper tBay. Second, since the
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63, with ink cartridge 90 nmounted thereon. "FIG 37 is gaawew W t

certain pdfitd diik "Uficf':‘arpl a‘ﬁénﬁﬁavxpﬂﬁr?‘ﬁk caf £t daé plan view,

with certav'n parts omitted, of carriage 60 with ink cartridge 90
not mounted thereson.

& head substrate 7L, to which head H is fixed in advance,
is incorporated in carriage body 62. A connecting portidn 75 for
connection with ink cartridge 90 is formed integrally with head
substrate 71. A connecting portion, generally indicated at 75, is
formed in a2 hollow cylindrical shape, and a needle 75a for breaking
the seal of the ink cartridge is formed in a central portion
thereof.- An ink channel 75c, connected to an ink channel 70b in
head H, are both formed in a central portion of needle 75a.

Carriage covei- 63 includes pins 63b, 63b that fit in
round holes 62b, 62b placed in the corners on a lower side of
carriage body 62. A pair of claws 63a, 63a engage with square
holes 62a, §2a (FIG 38) formed in side walls of carriage body 62.
Carriage cover 63 is secured to carriage body 62 by placing pins
63b in round holes 62b, and by the engagement of claws 63a with
square holes 62a.

A mounting portion 64 is formed in a box shape and
integral with carriage cover 63. Ink cartridge 90 is mounted on
mounting portion 64. Connecting portion 75 of the head substrate
is fitted in an elongated hole 65. Slits 67, having relatively



not nounted thereon. A head substrate 71, to which head His
fixed in advance, is incorporated in carriage body 62. A connecting portion
75 for connection with ink cartridge 90 is fornmed integrally with head
substrate 71. A connecting portion, generally indicated at 75, is forned in
a hollow cylindrical shape, and a needlss 75a for breaking the seal of the
ink cartridge is formed in a central portion thereof. An ink channel 75c,
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82, 82. AYB Bdmmdl integrally with tab 81. Shafts 83, 83 are formed
integrally on the outer sides of arms 82. Shafts 83, 83 are
rotatably supported by supporting portions 66 so lever 80 is
rotatably supported in the directions of arrows al and a2 in FIG.
39.

A cam groove, generally indicated at 84, is formed on the
inner side of each arm 82. Cam groove 84 includes an introducing
groove B84a that introduces pin 94 of the cartri&ge into cam groove
B4. Cam groove 84 has three sections in addition to 84a. These
sections are starting portion 84b, curved groove 84c and,
terminating portions 84d. Starting portion 84b communicates with
introducing groove 84a. Terminating portion 84d communicates with
the starting portion 84b via a curved groove 84c. Using shaft 83
as a center, zadius R (FIG. 41) gradually increases as radius R
moves from starting portion 84b to curved groove 84c to terminating
portion 84d.- FIG. 40 clearly shows portions 84b, 84d, and curved
groove 84c as a continuous slot that extends through the surface
of each arm 82. Introducing groove 84a does not extend through arm
82.



are formed integrally with tab 81. Shafts 83, 83 are fornmed integrally on
the outer sides of arns 82. Shafts 83, 83 are rotatably supported by
supporting portions 66 so lever 80 is rotatably supported in the directions
of arrows al and a2 in FIG 39. A cam groove, generally indicated
at 84, is fornmed on the inner side of eachgarm 82. Cam groove 84 incl udes
an i ntroduci ng groove 84a that introduces pin 94 of the cartridge into cam
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of a U shapedowki A 88d A\ £lpaggakgd hole 85a is forned at a distal end of
t ongue 85. As shown in FIGS. 23 and 39, with jnk cartridge 90
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addi ng "' "cdzdmEspomding reference numerals indicated by adding "‘" thereto).
Each pin 94° of the cartridge passes through the slit 67 in
| mounting portion 64, and is then guided by an introducing groove
84a’ of the cam groove in a lever 80’, and reaches a starting
portion 84b‘ of the cam groove. -
Therefore, if lever 80’ rotates in the direction of arrow
al, each pin 94’ enters curved groove 84c. Since radius R
increases as described heretofore, pin 94’ is“forced downward in
slit 67 as lever 80’ rotates in the clockwise direction.
Therefore, a cartridge 90’ is gradually forced downward. As
cartridge 90’ moves downward, a connection portion 91’ of the
ca.r_t::idge connects to cennecting portion 75 of the head substrate,
and a seal 92‘ is broken. '
When lever 80’ fully rotates in the direction of arrow
al and reaches the position indicated by the solid lines (FIG. 42),
each pin 94 “geaches terminating portion 84d of the cam groove, and
the cartridge is completely mounted. Moreover, the user is easily
able to confirm that a complete fitting state has been obtained
since each convex portion 93 of the cartridge is fitted with a
click in elongated hole 85a in each tongue 85 of the lever.



Each pin 94' of the cartridge passes through the slit 67 in nountina
portion 64, and is then guided by an introduci ng groove 84a' of the cam
groove in a |lever 80", and reaches a starting portion 84b' of the cam

gr oove. Therefore, if lever 80" rotates in the direction of arrow
al, each pin 94" enters curved groove 84c. Since radius R increases as
descri bed heretofore, pin 94" is forced deynward in slit 67 as |ever

80" rotates in the clockwise direction. Therefore, a cartridge 90
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made possible.

A forward end of ceiling portion 13a is formed as a
suspended portion lic extending downward, and a right end face 13d
thereof is formed as a stopper. |

' Therefore, if lever 80 fully rotates in the direction of
arrow al, i.e., Lf ink cartridge 90 is completely mounted in
mounting portion 64, lever 80 can extend below ceiling portion 1l3a,
and carriage 60 can move in the-direction of -arrow z (FIG. 43).
However, as illustrated in FIG. 45, if lever 80 is not fully
rotated in the clockwise direction, ink cartridge 90 will not be
fully mounted and lever 80 will abut against stopper l3d. This
will hinder the movement of carriage 60.

The above-described construction and arrangement has the
following advantages.

First, in the event of an incomplete mountiné of the ink
cartridge, Any damage to the structure by the movement of the
carriage will only be to the lever 80 and not to the ink cartridge
itself. r1'.‘1’1:1.5 is because the lever will contact the stopper, not
the ink cartridge. Specifically, referring to FIG. 45, if the
lever 80 is not fully rotated clockwise, ink cartridge 90 will not
be fully installed. When carriage 60 moves in the direction as



A forward end of ceiling portion 13a is forned as a suspended portion 13c
ext endi ng dowmward, and a right end face 13d thereof is forned as a

st opper. Therefore, if lever 80 fully rotates in the direction of
arrow al, i.e., if ink cartridge 90 is conpletely nmounted in nounting

portion 64, |lever 80 can extend below ceiling portion 13a, and carriage 60
can nove in the direction of arrow z (Hdg 43). However, as illustrated in
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Thirxd, the interior of the printer is prevented from
becoming stained. The carriage stop position serves as the capping
position where cap 100 is fitted to head H. If there is an
increase in pressure in the ink channel when ink cartridge 90 is
mounted on cartridge 60, the ink is captured by cap 100.

Fourth, the stopper construction, specifically stopper
13d, is very simple. Stopper 13d is integral with case 13 of the
printer.

Fifth, the construction and arrangement of tongues 85 aid.
in reducing the vibrations, and any ancillary noise due to the
vibrations, of carriage ‘60 when carriage 60 reverses direction.
Tongues 85 of lever 80 resiliently support ink cartridge 90 in
carriage 60. When carriage 60 moves, the inertial force and
vibrations of ink cartridge 90, when carriage 60 reverses
direction, is transmitted to carriage 60 through the tongues B85.
Therefore, because of the construction of tongues 85, the inertial
force of ink cartridge 90 is transmitted to carriage 60 in a
dampened state, and any vibrations and noise are reduced.



carriage 60. Third, the interior of the printer is prevented from
becom ng stained. The carriage stop position serves as the capping position

where cap 100 is fitted to head H. If there is an increase in pressure in
t he ink channel when ink cartridge 90 is nounted on cartridge 60, the ink
I's captured by cap 100. Fourtﬁ? t he stopper construction,

specifically stopper 13d, is very sinple. Stopper 13d is int egral W th case
13 of the printer. Reference Fyvilh, npWe hwnsedectdfonthed ok adgsnmringer
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Referring to FIG. 47, a carriage 610 will reciprocate in
the direction of arrows x and vy while guided by a rod 619 (see FIG.
51) and an upper end Fl of frame F. FIG. 49 shows a bearing 611
for rod 619 and an engaging portion 612 for engagement with upper
end Fl1 of the frame. Engaging portion 612 is constructed and
arranged to loosely mount and slide along upper end Fl of frame F.
An ink jet head H is mounted on carriage 610, and
printing takes place by injecting ink i toward a sheet of recording
paper (not shown) located below head H, as shown in FIG. 49.
In FIGS. 47 to 49, a drive gear, generally indicated at
20, is connected to a rotating shaft 21 slidably supported by frame
F. Drive gear 20 achieves a paper-feed driving position for
driving a paper feeding mechanism (see FIG. 17) by- engaging a
' paper-feeding-mechanism driving gear 22. Drive gear 20 can also

achieve a suction driving position for driving a suction mechanism
which includes pump unit 102 (see FIG. 43) and the like, by
engaging a suction-mechanism driving gear 23. A flange 24 is
rotatably attached to a rotating shaft 21, and a compression spring
25 is interposed between flange 24 and the frame. Drive gear 20
normally engages the paper-feeding-mechanism driving gear 22



the direction of arrows x and y while guided by a rod 619 (see FIG 51) and
an upper end F1 of frame F. FIG 49 shows a bearing 611 for rod 619 and an
engagi ng portion 612 for engagenment with upper end F1 of the frane.

Engagi ng portion 612 is constructed and arranged to | oosely nount and slide
al ong upper end F1 of frane F. M ink jet head His nounted on
carriage 610, and printing takes place by injecting ink i toward a sheet of
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43 also forned 1ntegrally wth boss 41.

Actuating Llever 42 has a substantially - Y-shaped
configuration and includes first and second distal end portions
42a, 42b.

As shown in FIG. 54, a retainer 43a and a resetting
projection 43b are formed integrally with a distal end of locking
lever 43. Retainer 43a is formed by being “bent substantially
orthogonally toward the carriage and whose distal end is formed as
an inclined surface 43c. Retainer 43a.engages a capping-position
hole 614 or a suction-position hole 615 formed in carriage 610.
As shown in FIG. 55, when resetting projection 43b is engaged with
suction-position hole 615, resetting projection 43b is capable of
engaging a resetting protrusion F3 which is formed by being bent

-downward from a top portion F2 (see FIG. 49). '

IQ FIG. 54, a spring 44 is disposed between changeover
lever 40 and carriage 610. Spring 44 is constantly forcing.
changeover lever 40 to rotate in the clockwise direction.

In FIGS. 52 to 54, a selecting protrusion F5 serves as

a selecting means, and is formed by being bent toward this side



Locking | ever 43 sets the rotation of the actuating |ever 42.

Actuating lever 42 has a substantially Y-shaped configuration and
includes first and second distal end portions 42a, 42b. As shown
in FIG 54, a retainer 43a and a resetting projection 43b are forned
integrally with a distal end of locking [ever 43. Retainer 4 3ais forned
by being bent substantially orthogonall y4 oward the carriage and whose
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Thereafter, the carriage 610 returns to print area PA, and printing
is performed on the second sheet of recording paper. The same
operation is repeated until a predetermined number of sheets are
printed.

' The capping operation is performed when no print signal
is detected for a predetermined period of time. Head H is.covered
with cap 100 (FIG. 43) to ensure that the ink at the nozzle tip of
head H does not dry and that the nozzle does not clog.

In this case, carriage 610 enters second nonprint area
A2. As shown by the solid lines in FIG. 48, retainer 43a of
locking lever 43 of changeover lever 40 is engaged in capping-
position hole 614 in the carriage, so that actuating lever 42
rotates clockwise. For this reason, even if carriage 610 enters
second nonprint area A2, second distal end portion 42b of the
actuating .le‘\zer 42 does not abut against projection 34 at the tip
of the actuéting piece, and passes below projection 34, as shown
in FIG. 49. Accordingly, actuating piece 30 maintains an upright
state as indicated by the solid lines in FIG. 48, so that drive
gear 20 remains engaged with paper-feeding-mechanism driving gear
22. )



Thereafter, the carriage 610 returns to print area PA, and printing is
performed on the second sheet of recordi ng paper. The sanme operation is
repeated until a predeterm ned nunber of sheets are printed. , The
capping operation is performed when no print signal is detected for a
predeterm ned period of time. Head His @avered with cap 100 (FIG 43) to
ensure that the ink at the nozzle tip of head H does not dry and-that the
nozzl e does not cl ogIn this way, the tdaippmgsepemidrag.e pébfenhed andedpide
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the direction indicated by arrow a in FIGS. 50 and 54. Selecting
protrusion FS still forcing changeover lever 40 to rotate against
the spring force of spring 44 causes retainer 43a to engage
suction-position hole 615. When retainer 43a reaches suction-
position hole 615, retainer 43a rotates in the direction of arrow
b (FIG. 50) by the resiliency of locking lever 43, and engages
suction-position hole 615. Changeover lever 40 is now set in the
suction position.

Subsequently, carriage 610 passes print area PA and
enters second nonprint area A2. Then, as indicated by phantom
lines in FIG. 48 and 51, second distal end portion 42b of actuating
lever 42 contacts projection 34 at the tip of actuating piece,
thereby flexing actuating piece 30 clockwise (in FIG. 48). As
actuating piece 30 flexes, ring portion 32 of actuating piece 30
contacts in}:emediate-diameter portion 20b of drive gear 20,
causing drive gear 20 to slide in the direction of arrow y (as
indicated by the phantom lines) and engage suction-mechanism
driving gear 23. Furthermore, since actuating piece 30 is
resilient (i.e. a leaf spring), the positional variation of



cappi ng-position hole 614 while locking lever 43 is deflected in the
direction indicated by arrowa in FIGS. 50 and 54. Selecting protrusion F5
still forcing changeover |ever 40 to rotate against the spring force of
spring 44 causes retainer 43a to engage suction-position hole 615. Wen
retainer 43a reaches suction- position pgle 615, retainer 43a rotates in
the direction of arrow b (FIG 50) by the resiliency of |ocking | ever 43,
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after changeover lever 40 is set in the suction position in first
nonprint area Al, in this case resetting projection 43b abuts
against.the front suriace of resetting protrusion F3, as indicated
by arrow X2 in FIG. 55, and retainer 43a acts in such a manner as
to enter deeply into suction-position hole 615. Hence, changeover
lever 40 is prevented from becoming reset. .
As described above and in accordance with the ink jet
printer of this embodiment, carriage 610 is first entered into
first nonprint area Al to select the state of changeover lever 40
provided on the carriage, and carriage 610 is then entered into
second nonprint area A2 to change over the position of drive gear
20 by means of changeover lever 40. Thus, the paper feeding
operation or the suction operation can be effected selectively.
Therefore, since the paper feeding operation and the
suction opefﬁtion are selectively performed, the drawback found in
conventional mechanisms of the recording paper being fed when the
suction operation is performed is eliminated. Furthermore, the
drawback of the suction operation being performed despite the fact
that the head is not clogged is eliminated. Moreover, since only



protrusion F3 when carriage 610 enters the second nonprint area after
changeover lever 40 is set in the suction position in first nonprint area
Al, in this case resetting projection 43b abuts against the front surface
of resetting protrusion F3, as indicated by arrow X2 in FIG 55, and
retainer 43a acts in such a manner as toggnter deeply into '
suction-position hole 615. Hence, changeover |ever 40 is prevented from
becom ng reset. As descri bed above and in accordance with the ink
j et print esnefnddprsinmaodaméat providedigemn 6kh side of sheepodntnared) rehe
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45 CLAI M5 1. An ink jet

printer conprising: an ink jet head for effecting printing at a
print area; a paper feeding mechanismfor feeding paper to and
through the print area conprising; a driven feed rolTer disposed
upstream of said print area; a driven transporrﬁs$r%{ﬁ£ségﬁ osed
downstream of the print area and arranged to hold the

said transport roller and said feed roll egesso that the "ﬁﬂ[lﬁ
supporting by rotating said transport roller at a peri p ster

than that of. said feed roller; and a pressing rrenber I n cont act
with the paper over essentially the entire width of said paper, said
pressing nenber being independent of theLAgers roller and the transport
roller; wherein, in use, the pressing nenber contacts the paper
only at a point between the feed roller and the transport roller where the
paper is self supporting. )
1. An ink jet printer comprising:

an ink jet head for effecting printing at a print area;

a feed roller for feeding paper to said print area where printing is effected;

. a transport roller disposed downstream of said feed roller relative to the print area
to transport the papér in such a manner as to stretch the paper between said transport
roller and said feed roller by rotating said transport roller at a peripheral speed faster
than that of said feed roller; and

a pressing member for pressing the paper over essentially an entire widthwise
length of said paper, a pressing portion of said pressing member being disposed at a
positino between said feed roller and said transport roller and where said pressing portion
is in contact with neither of said rollers.
2, A printer as claimed in claim 1 substantially as hereinbefore described with

reference to any of figures 1 to 55.
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