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This application is divided out of U K patent application No. 9318816. 7.
Figure 56 depicts a conventional printer described in Japanese Uility

Model  Unexam ned Publication No. 27m1. An automatic paper feeder is
constructed and arranged having a paper Teed cassette 2002, which is a
paper stacker, detachably nounted 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. The presésit gnveatiorbieldtes wegprinten second conventional printer
described in Japanese Patent Uility Mdel Publication No. 74825/1988

havi ng a st ackekn pasticulan, tiopresenh invention relates to impravesteatskdadnk jet pantess,at ed i n
a printer case 2003 constructed and arranged so a dead space DS is forned
bet ween t hidopesifically toimprevementssia the constrretion anskasrangementof theprint area

As illustrated,.abqve, it is difficult fo ke the prjnters conpact because

of the deBEreOhAOImprovYsmentsin the constayctiongfimaunting the ink cagtridge o &b ent i onal
printer Cocrg}iééjecﬁliepegf,ognd% %{)reo%et%mg %(u }egtexcusxé ?l'xcekv%{dths SP %nhc%gt ;Iarfnters in the
direction of a row.
This application is divided out of U.K. patent application No. 9318816.7:
Figure 56 depicts a conventional printer described 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

causing an intermediate lever 2103 to rotate in the clockwise direction as



arranged as follows. |f a paper discharge support 2101 rotates in a
countercl ockwi se direction as viewed in Figures 58 and 59, an operating arm
2102 rotates.-therewith causing an internediate | ever 2103 to rotate in the
cl ockwi se direction as 2 vi ewed
in FIGS. 58 and 59. An engaging |lever 2104 is rotated in said

countercl ockwi se direction by the rotation of internediate |ever 2103, and
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FIG. 60 depicts a mechanism for driving a paper feed-in
roller in a conventional printer described in Japanese Utility
Model Unexamined Publication No. 184174/1989. In FIG. 60, a
transmission arm 2502 is supported on an apparatus body and can
rotate about a fulcrum 2501. A drive gear 2503 is axially
supported on fulcrum 2501. ~Further, a transmission 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 d¥ives a paper
feed-in roller (not shown) f£fixed on shaft 2507, which also
rotatably supports roller gear 2504. )

The conventional mechanism employing the structures
described above 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,



descri bed above has the foll ow ng problem Since transm ssion arm
2502 is not resilient, if left end 2502' of transm ssion arm 2502 is
pressed too hard by the carri age,

3 the force of transm ssion gear 2505 against roller gear 2504 is too
much,  and gears 2504 and 2505 will not rotate snoothly. FI GS.
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af f ect of Ct‘he%*éel H’é%;ul aﬁgt |té§ merhes decected bY the paper detecting
sensor, ink jet head 2201 operates on the assumption that the paper
is present in the print area.

As shown in FIGS. 61-63, because there is nothing
interposed 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. §1-63 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 inherent surface irregularities
in paper feed roller 2202, paper holding plate 2204 is pivotably
displaced due to the 2:ffect of these irregqularities 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
nead 2201 varying, which adversely affects the print quality. 1In



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. In addi tion,
since a plurality of paper holding plates 2204 are provided in the axi al
direction of paper feed roller 2202, as shown in FIG 61, paper holding
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Star wheels 2402 are urged toward paper discharge roller 2401 by
means of respective shafts 2403 each having & resiliency or spring
characteristic.

However, the conventional printer employing the structure
described above has the following problem.

Star wheelis 2402 are urged todward paper discharge rollex
2401 by shafts 2403 each having a spring characteristic. 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



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 di scharged before the ink on
the printed paper dries. | f the subsequent sheet of paper contacts the
precedi ng sheet of paper, the ink on the %rlnted surface wll snear.
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hubs while exterior rollers 2305" are thin and aligned with the
central region of interior rollers 2304" between the hubs.

However, these conventional techniques employing the
structures de'scribed..above have the following problems.

First, even if discharged-paper tray 2306 is formed in
a 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 subseguently 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

ray 2306 is concave, the space occupied by discharged-paper tray
is larger than desired.

Furthermore, the print guality utilizing the technigues
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. '



t he corrugated shape. This results in paper P2 retaining the aforesaid
shapes while in the printing section, thereby adversely affecting the print
quality. , - Ink jet printers having an ink cartridge
mounted on a carriage have heretofore been proposed. These printers are
nore conpact than a printer not having the ink cartridge nounted on the
carriage and where ink is supplied to the ink jet head | ocated abgve the
carriage through a pFpk feBbnPERtSAE thaying an ink caphridge, mgunted, ofp el
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recordi ng papesrivd tdimgieddigounted on the- carriage which reciprocates in
the directron of a row, d _a nonvrint .area,located oufside the print_area
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interposed between the carriage and the ink cartridge, when the
carriage suddenly reverses direction, any inertial force of the ink
cartridge is directly transmitted to the carriage, causing
vibrations to the carrxiage and excess noise.
Ink jet prirters generally have a print area where
printing is performed on recording paper by the head mounted on the-
carriage which reciprocates in the direction of a row, and a
nonprint area located cutside the print area where printing is not
performed. In such ink j=t printers, if printing is not performed
for a 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 from the nozzle using a sucking mechanism. The capping and
sucking operations are performed when the carrxiage 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.



nonprint area. Further, when the printing operation is
continuously perfornmed, the paper is fed for the portion of the interlinear
space when the carriage is in the print area.

7 The driving for paper feed and the driving of the suction
mechani sm are conventionally perforned by separate drive notors although
printers in which the driving of the respective nechanisnms is perforned by
one drive notor hav&hsedoheilmfarapaner feeentng &Resdriving of the gyptigy. 71
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carriage is 1n nonprint area a3, the suction operation is perforned. In
addition, the paperFIGedi™y #perekham #3 Ptk ofREd BHEFEheDREH P addmee i n
any one ofndnipeiR@npEedé &I paf alandadl andond. side of prikite axmenent Whexl
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paper feeding operation is performed. When the carriage is in
nonpript area a2, the paper feeding-in operation is performed.
When the carriage is in aonprint area a3, the suction operation is
performed. In addition, the capping operation is performed when
the carriage is in any one of the nonprint areas al, a2, and a3.
Similarly, the ink jet printer shown in FIG. 71 has three
nonprint areas al, a2, and a3 on one side of the print area P.
When the carriage is in the first nonprint area 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
performed. In addition, the paper feeding operation is performed
when the carriage is in any one of the nonprint areas al, a2, and
a3.
The conventional ink jet printers employing the
structures described 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 cf the row can be made small. Nevertheless, since both



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 snal . Neverthel ess, since both

8 t he paper feeding operation and the suction operation are perforned
sinmultaneously in nonprint area a2, a problem arises when the recording
paper is continuously fed during the sudtion 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 operation was perforned,
which is very incgnvenient.. In dition, if the pa feedi ng_operat.ion is
per forned f %Fpsf?ﬁ%"ﬂgr?m“eﬁae@ﬂ}ﬁ%“?@m"oaég,&&ﬁ@?ﬁﬁm“g‘ﬂﬂ%ﬁé@%on is
per f or rred .f th e i C ed,_ r | i.n ] .
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perforned simultaneously in nonprint area a3, a problemsimlar to that of
the print eperfomne inra stitg i whith cappihg ieprovided, the suction dperationidpecformed h t he
present invention, there is provided an ink jet printer including a

carri age whvenifnime/hesadds ootclogged; resultingdn wasted #nk. nrount ed on sai d carri age;
an ink cartridge nounted on said carriage for supplying ink to said head;
and a | ever pr dhedekiedprigtgr shayar in Bigeref ) does ppt haveghe aboveomentianetiead; and
a lever provided on said carriage for nmpunting or derounting said. ink
cartri dge Rrablemedybotingechergiame aamanygethregnaongrint areas, d@wdtg of theprintewinf or
st oppi ng the vemen% of said caryiage by comng into contact with said
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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 resuit.

In accordance with the present invention, there is provided 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 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 carriage by coming into
contact with said lever when an operation of mounting said ink cartridge by means of
said lever has not been effected completely.

Thus the present invention seeks to prevent the ink cartridge from —coming off in
an ink jet printer of the type in which the operation of mounting or demounting of the

ink cartridge is effected by the operation of a lever.



9 In one preferred enbodi nent, the printer includes an automatic
paper feeder having a stacker section capable of setting a plurality of
sheets of paper therein, wherein a bottom of said stacker section is
formed by a bottomitself of a printer case. The printer in
accordance wth another preferred enbodi nent includes a stacker section
capabl e of setting a plurality of sheet$® of paper therein; a hopper

di sposed in said stacker section to urge the paper upwardly, a pair of

sW ngi ng nenbels orerpreférsed empadimensp theapringer ipelufes) ascantematig:pAper fecdef ner of a
| eadi ng end of the paper and a pressing-down portion_for pressing down

sai d -hoppbaving adtacker seation cappblgiof setingBalurality; of shesty 96 pansa thezsiny, about
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with said fleed-in gear to rotate said feed-i'n gear and a second position
in which $aiibnfey pRiséing eawn dRi8hopHdr, B ofdaid swinkistg ireefibers be'mﬁrsupy&i%ﬂel n a
spring nenber having one end supported by said | ever and anot her end
suppor t ed swihgably about a shaft located between said separation pawl and said pre_ssing-down

portion; and an operation lever having a pair of actuating por&ons capable of pressing
downward said swinging members, said operation lever being supported rotatably above
said stacker section.

The printer in accordance with still another preferred embodiment includes a
feed-in roller for feeding sheets of paper one by one; a carriagg for printing the sheet fed
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 said 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 preferred 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



frame of said printer, and an actuating portion is provided on said
carriage to rotate said |ever toward the first position in which said
novabl e gear neshes with said feed-in gear by pressing and displacing an
i nternmedi ate portion of said spring nenber. The ink jet printer in -
accordance wth a further preferred enbodi ment includes a feed roller for
feedi ng paper to a print area where prinfing 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 nanner as to stretch

t he paper between the transport roller and_said feed roller by rotating
the trans pﬂfr’tmdréﬂé?l eri and goin ding ppricn disposed sq #8419 form @ passage of the

10 of said feed roller; an Jnk shieldin ortion di sposed so as to
forma pas@ﬁ?ﬁ’ég%q”e%g’e Sﬂﬁﬁé“gﬁgﬂ\@gﬁt e‘&’ﬁég%%b“fgm* AR j et head over
the entire pri I . . The_ ink Jet Lnter in accordance wth a
still further g?'é‘?a‘é‘?‘asto?’é’ﬁ%ro‘ i FrEEISER %ﬁé@ﬁ 5“#5@&8@?"‘38?’-"}38 di ng
. paper to ' bt ' 3 e il ' h . a
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print are tHeadSP | n%am{ : paper
bet ween tﬁgk??trlgns’por&?ﬁslpgﬁﬁggégﬁépdg% g&?lgge. roll erCl %??@%ez;’lé'ﬁg&ﬁ?éﬁg
transport griiltlagsa witrahspeit tieljipet inSRewd mandst & tol strdfthtthe baiir beflédnithed
roller; and a pressing menber “for pressing the paper over an entire _
W dt hwi se taspére rolieerandisaidofesd fsiRt BY rowating M tRinspart foller a6 4 ipedpligziinpeed el ng
di sposed at a position between said feed roller and said transport roller
and wher e fasterithap thes ©f sajd feed rodler;i andiarpressiriganembert for peessing theopapeaiovert ap .
‘rollers. . .ln accordance with a further preferred enbodinent, there is
provi ded amtrqwidthwisedength thergaly a prassing pottiog ofsaidspressing pembet baing of paper
di scharge rollers and a plurality of . .
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 accordance with a further preferred emb&diment, there is provided an ink jet
printer for discharging means of a plurality of paper discharge rollers and a plurality of
star wheels each of which rotates while nipping the paper between the same and said
paper discharge roller, said ink jet printer including a shaft for supporting two star
wheels as a unit at opposite ends of said shaft; and an urging member for urging a
central portion of said shaft tow-ard said paper discharge rollers.

In accordance with a further 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 forcibly 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 paper 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 surface is

rendered concave as viewed in the discharging direction.



star wheel s- each of which rotates while nipping the paper between the sane
and said paper discharge roller, said ink jet printer including a shaft
for supporting two star wheels as a unit at opposite ends of said shaft;
and an urging nenber for urging a central portion of said shaft toward
sai d paper discharge rollers. In accordance with a further
preferred enbodi ment, there is provided dlnmethod of di scharging paper
characterized in that the paper printed by a printing section having an
ink jet head is discharged while forcibly urging the paper in a concave
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I ncl udes aceﬁﬁ‘éﬂpo?ﬁorb@ﬂhefphgé. supporting portions for supporting from bel ow
both side portions of the aper which has been discharged after being
printed on an ugfetcdrddrice®Ath DalreRf eRbodimeRt bthe PlesERChE TR HeRdisan | Nk
jet head, and a pushing-down portion for pushing down a cenfral portion of
t he paper. provided an inkrjeeprimteriaciodingia dariagewhible moved aidngarprim ardah @ headsent
invention, there is provided an ink jet printer including a carriage which
noves al ongneungad on saad earriage;aaddn ink cartridge mounted on said carriage for supplying

%

ink to said head; wherein said ink cartridge is supported on éaid carriage through a
resilient member in a direction of movement of said carriage.

In accordance with a further preferred embodiment of the present invention, there
is provided an ink jet printer having a print area where the printing of recording paper is
effected by a head mounted 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 assuming a
paper-feed driving position which is located in one of the nonprint 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 mechanism for sucking ink from said head; changeover means disposed on said
carﬁage 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.



nounted on said carriage; and an ink cartridge nounted on said carriage for
supplying ink to said head; wherein said ink cartridge is supported on
said carriage through a resilient nmenber in a direction of novenent of
said carri age. . I'n accordance with a further preferred enbodi nent of
the present invention, there is provided2an ink jet 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 onriaat B sullbsr ainddrstpndihgaefathe dimtemrtdionhe rpfenenag by
the head.is; noly & e—ﬁtee@oﬁa&g@ Hedcli gl bR EhicICL didithetedlon’ 1883t he
capabl e of™ assun1ng aper r|V|ng position which is | ocated in one
of the norgRFIMPANYERS FSFWH¥§%1r&fa¥“l§§per f eedi ng nmechani sm for feeding
fj he recordi ][lg Eaper FIG. gldu estfmwsaeﬂatabhal pewpeildivstraring ahe
irection of the row.and a §uct i yin suction
nmechani sm 3% R \r% FAk Pt o sal %ﬁ Qc g%%%%%rv;%eha% dk’g%ggga on said
carri age fimvegitdiogi:ng over a position of sald drive gear; and sel ecting

means |ocated in ageghes pyea cﬁcnsangnnemew bt @s@agrjﬁeﬁ@lfee&cnglamtate
of said changeover neans carriage.enters said area.

12 acccrqﬂﬁceawfﬁplér SPRAAPRPToPE t e | IRVERGSR ‘reference i s
had to the foIIomnngldesahl$n|aamrbaheaecnlommhemiewnuﬁmﬁﬂe tle§tabandpanyi ng

draw ngs, dy FCQ prin ntex in é@éﬁ?d%nbé gitronteplay efkC¥E the

|Ilustrat|ng ) rst e odlnen a printer in accordance Wwth the present
i nvention;invention; F|G 2 is a top plan view of the printer of FIG. lin

FIG. 3B is a rear view of FIG. 3a;
FIG. 4 is an enlarged fragmentary cross-sectional view

of the left-hand side of a printer in accordance with a first
embodiment of the invention;

FIG. 5 is plan view of a lower case of a printer in
accordance 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 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 -
7¢ in FIG. 7(a);

FIGS. 8(a)-8(c) illustrate a swinging member, FIG.
8(a) being a plan view, FIG. 8(b) being a front elevational
view, and FIG. 8(c) being a bottom view;

FIGS. 92(a)-9(c) illustrate an operation lever, FIG.
9(a) being a cross-sectional view taken along lines %a - 9%a in
FIG. 9(b), FIG. 9(b) being a plan view, and FIG. 9(c)-being a
left-nand side elevational view;

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

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

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



accordance with a first enbodi mrent of the invention; FIG 3Ais a
cross-sectional view of the left-hand side of a printer in accordance wth
a first enbodi ment of the invention; FIG 3B is a rear view of
FIG 3A FIG 4 is an enl arged fragnentary cross-sectional view
of the left-hand side of a printer in accbtdance with a first enbodi ment of
the i nvention; FLLG ;2 is plan_view of | ower cae(yc rinter

in accordance with &¥31stt3enbddifret 8F FREST tVgRY © PELRLeE i s
an enl ar gedlinagneting ychd arerasionfof hehe cnmnend;asa.of a printer in

accordance with a figgig enbedlipnt b the,.é 20N, 1
7(a)-7(c) | | lustrate a | eft-side_ hol der, be‘lrﬁ?gwsa plsgﬁﬁé?gtva

7(b) being- LAlRFEFRtITVAS GREFaTiely ohdhe Gn"FPéPBel ng a cross secti onal
view taken along |irerG/c 17 ie bndé¥éiophent v:.ew of a dii¥ing :C)

illustrate a sw ngi er, _Fl 9 et an _vi.ew, FI be| ng
a front el evational r‘b\%d(;r'ewggah% F %l%%%; d } d ge“g%?t%’ﬁﬂ'\/ VERy © £’° ion
FI GS. 9(a)GQ('cl)eid:t—'lmqatsefsaﬁmotpér%\morﬂlever FIG 9(a) being a

cross-sectional viewdskes akongd4desnddsiqdae ( F 9
being a pl an Vi ew, arfgaF?g 9(c)-being a Iséft hjé%ﬂsl é‘aael})é'\?gt JF.’%naali%/)iitew

FIG 10 isSide e}ﬂean view of the printer in which the upper case is
renoved; FIIG. 20 is a drespwsecaipnal osiew azkenmnalongeVih&ken ~
along liney,dL - EjiiJG gkl G 10; FIG 12 is an enlar gec_i fragnmentary

sectional VIew i ustrétln the o eratlon of the invention;
13 FI G FIES. ?E(2h tac2dég) sekblvsmmate ancwmoff IG. hal(@hhﬂm

i || ustratinguéite-naper atideneQbvabordl erldwdn;FIG. 21(b) bebth&Se ridhdthandre

i nvanti on e’ v REIPULE; 1oy SiTLE TR (8K e;a%%v?&%s syBh
FIG 18 | Paimem @rreéa~§Paél%rr-%kla'ﬂ%ﬁé4ahﬁnewlgngalpo¢s|bm of 2xchelmdrBEE .ng
system of H@); 1hc; 21(e) beify @ dfbds-skdr@bhallafdesi €Ex&h SYRIAPMBInad EW
of a left"la - 2le in FIG. 2l(a); FIG. 21(f) being a cross-sectional view
taken along lines 21f - 21f ie 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 operation thereof;.

FIG. 25 is a flow chart explaining the operation of the
printer;

FIG. 26 is a schematic diagram illustrating a lever-
actuating mechanism using a 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 is a fragmentary enlarged sectiocnal side
elevaticnal 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;



si de franeg, FIG 20 is a cross-sectional view taken along |ine
20 - 20 in FIG 19; FIGS. 21(a) to 21(g) illustrate an arm
FIG . 21(a) being a left-hand side elevational view, FIG 21(b) being a _
ri ght-hand side el evational view, FIG 21&2) being a plan view, FIG 21(d)
bei ng a cross-sectional view taken along IFfnes 21d - 21d in FIG 21(a);
FIG 21(e) being a cross-sectional view taken alqQng lines 21le - 2le in FIG
21 (a); FIG 21(f) beithy 2483 -REFSERGRAVEVTIRY f’gkgrp‘éﬁr}&ft?'fdfe%l’?ﬁlgnélf
in FIG 21(b); .and B18s.2148)3bciarg odrimcrieet ivims Voéw tinkedisbhagge
lines 21g - | N, 3 (h) - . Fl GS. (Ak: (b) illustrate a
spring nenﬁg‘rz'%gﬁci‘ﬂz (ta!)%]:blg"l)gnjhg %?%ﬂatvﬁoglwﬁaﬁggF%%b) being a
fragnentary front elEifatidhals \A enkan view illuprpatdng €he sarriageyin a
cut awa%/ pl aa;u’ta ewn Q-fhi.&:i'ﬁa:h(f?i age; c_a.tr'?]rjidr?e _ithQE-._ ﬁdux!llﬁtladi; tsi th_ el e;fﬁt i onal
view of a printer | cqrdance w e _tnventlon 1llustratln e
operation thereof; Y "stCfr%SS'ls?ca:"f’flagv T (aKEH g.?.r%n glthg 38 -
operation 38 imefFIF.i tver; FIG 26 is a schematic diagram
iIlustrating a |everpr@ct yat ;g MechagbsOpusidhd $REWNG IRIEating the

FIGS. 27 and 28 are partial enlarged sectional side, el evational viéws of
the print GFEaIaFe tife pSCATEr L3NNIy Hife 18KeFAF FEHIIH hp JlounTed; FIG
29 is a fragmenta@ns. @0l aggedpersgridrirel viewdef ed edextamnal vi ew of the
print area; I 3Q LS. k: tar alar r I iew of
the print area ; FIG. %' FPGE 3 o%%a%%%rctil%l Gg%?a?'ggﬁasgg%ﬁl na FT\s/idd?e

el evati onaf % E¥%f 4¥%e paper di scharge section of the printer; -
14 FI G £3%.i 22aipeespesdtae MR tehtangushengpdoabidordf oflie
FIGS. 33-3p are perspective views of the discharge section illustrating
the operatT®f-of the printer; FIG 37 is a plan view

illustrating the caffcag#3i bsz fegmencarphixint iedevaitioaelr vilge, ipATRLY

nounted; in sectionf;! 6f 88el SrénidO%Y sechipde V4 L8k ighong |ine 38 -

38 in FG 37 FIGS. 44-45 age'525%£%E°§§6§§5§4é¥ﬁﬁna&'$¥ééé'o grfgéﬂgl the
hand side of the printer and illustrating the operation of a
stopper;

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

FIG. 47 4is a fragmentary front 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;

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

FIG. S0 is a plan view 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;

FIG. 54 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 cconventional art.



carriage in a state in which the ink cartridge is nounted, FI G

40 is a perspective view of a |ever; FIG 41 is a cross-sectional
view taken along line C- Cin FIG 40; FIG 42 is a diagram
illustrating the operation of the |ever; FIG 43 is a fragnentary
front "el evational view, partly in sectionl5of the printer at a carriage
stop position; FI GS. 44-45 are partial cross-sectional views of a
right- hand side of the printer and illustrating the operation of a

st opper; FIG 46 is a schematic diagramillustrating the print

area and nonprint ar n_.acc an ceg/vl h a_second. enbodi nt of’

jet printer in accorg%\%’fé' \JI'M ?ﬁgﬂg epre‘se u Uﬁi’fﬁﬁgfo‘h‘} a8cotdahee [l Lén 3#

~a fragnent aiyvénuivn eliddafiontl beigwen Widhr zefagenceore i DIESHf 3phendndBr naI
structure of the enbedgTeRk; of the drawilld@ J.ﬁuéﬁréf'egrﬁﬁrﬂﬁﬂ 'izg.et nager
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15 _ an ink Aaprirsfigeved vimmwmusd ttherpennt ed trarsmurtd®ecsiant h t he
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Lever 921 frwlddeige¢hengapére jpaperconcave shape when seen in a transporting
direction. An operation lever 260 also serves as a diécharged—
paper tray. An intermediate frame 110"has an ink shielding
porktion 112 and a 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
which 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. Furthermore, as a third lever 922 is
similarly rotated counterclecckwise, a paper detection switch 923
detects the feeding cf 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 S51.

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 gquide



fed to automatic feeding path 202. FIG 3Bis a rear viewof FIG 3A A
gate roller 340 is driven in pressure contact wwth a paper feed roller 330. .
Al so, a pinch roller 350 is driven in pressure contact with paper feed
roller 330. A carriage 60 has an ink cartridge 90 nounted thereon. A
transport section, generally indicated agg380, is disposed in a paper

di scharging path 470. Discharge section 490 discharges the paper while
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roller 312.

Also, as shcwn in FIGS. 5 and 6, stacker section 220
includes a bottom 221 of a lower case 11 of the printer, aligning
members 222, 222 fcr aiigning the tips of the sheets of paper and
formed integrally with and prcjecting upwardly from bottom 221, a
right-side holder 223 for holding the right sides of the sheets and
similarly formed inkegrally with and projécting upwardly from
bottom 221, and a left-side holder 225 for holding the left sides
of the sheets and fixed to bottcm 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 holder 225.

A loop holder 223a for the paper and a suppori shaft 223b
of swinging member 240 are formed integrally on right-side holder
223. FIGS. 7(a) to 7(c) Eurther disclose a hoop holder 2252 and
a support shaft 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



The above-descri bed operation fromfeeding to discharging is continuously
performed in cases where printing is performed on a plurality of sheets of
paper. The sheets are fed one by one by autonmatic paper feeder 210, and the
printed sheets of paper Pl are consecutively stacked on di scharged-paper

tray 260. Next, a detailed desgription will be given to each
section of the printer. As shown in FIGS. 3A 3B and 4, automatic
paper feeder 21 cludes a stacker section neraII drcat d 220, a
opper 230524 BAi FRBt CBRPngr b rehbERLeTHEe PR oo g S F5 e
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respect t@Xiof 2 leading end of the paper as well as a presszng-down portion
242 for pressing down the hopper. A bearing portion 243 formed
between separation pawl 241 and pressing-down portion 242 is
attached to a support shaft 223b formed in the above-described
right-side holder 223, and is swingably supported about support
shatt 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.

Swinging member 240 has a receiving portion 245 which
abuts against an actuating portion 261 of operation lever 260.
rormed 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. §, swinging member 250 is arranged
substantially symmetrical with swinging member 240 and is similarly
constxructed. 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



sw ngi ng nenbers, as shown in FIGS. 4 and 6. As inserting portions 231, 231
are inserted into support holes 226 in the bottom of the case, the hopper
230 is rotatably nounted in stacker section 220. In each support hole 226,
a tongue 226a for resiliently supporting inserting portion 231, is
integrally fornmed with bottom 221, as ownh in FIGS. 5 and 6. A
conpression spring 233 is provi ded between bottom 221 and hopper 230.
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shown in FIGS. 4, 6asaskbw¥ ajn tRIGH.CLO apar ali, opapé¥efeed-in roller 312,
is the only feed-in yoller supported on the central portion of a
shaft 371. Bearings 372 and 373 are respectively supported by
bearing supports 22%a, 229 which are formed 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 tempofr:ary positioning hole
229¢c is utilized when a feed-in roller assembly including feed-in
roller 312, shaft 371, bearings 372, 373, and gear 374 is set in
lower case 11. The feed-in roller assembly is secured by bearing
supports 229%a, 229 clamping bearings 372, 373 by means of side
frames which will be described later.

Next, a description will be given of the c;peration of
automatic paper feeder 210. It should be noted swinging member 250
operates in the same way as swinging member 240, and therefore a
description of the operation of swinging member 250 will be
omitted.

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



260 includes actuating portions 261, 261 capable of pressing down

pressi ng-down portions 242, 252 of sw ngi ng nenbers 240, 250. Qperation

| ever 260 is rotatably supported above stacker section 220. in FIGS. 9(a)
to 9(c), operation |ever 260 is rotatably supported, as bearing portions
262, 262 are fitted to shafts 227, 227. Shafts 227 are forned integrally
with |ower case 11 (see FIGS. 5 and 6). jgFurther, a restricting portion
263 restricts the nunber of sheets of paper P inserted by being inserted
in stacker zresedting 22@tiben 2agera | snideMey Aéfbeérs Qe0atdeumeansi.ng When
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241 noves upward.
Specifically, if operaticn lever 260 rotates, hopper 230

is pressed downward, and separation pawl 241 moves upward. Hence,
paper P which is set in stacker section 220 is prevented from
entering above separation pawl 241, thereby making it possible to
obtain an accurate paper feseding-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 260 also serves as the
discharged-paper tray, the number of components used "is further
reduced.

Furthermore, when operation lever 260 is rotated causing
actuating portion 261 to swing swinging member 240, holding portion
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.



operation lever 260 rotates in the counterclockw se direction as viewed in
FIG 12, actuating portion 261 engages hol ding portion 245a, resulting in
the rotation of operation lever 250 to the position illustrated in FIG

12. Referring to FIG 13, if a plurality of sheets of paper is’
i nserted into stacker section 220, the | eading edges of a group of excess
sheets of paper P3 abut against restricting portion 263 of operation |ever
260, and their insertion is prevented. 7TRerefore, with restricting portion
263 acting in conjunction with separation paw 241, only an appropriate
nunber of sheets of paper P4 is inserted into the stacker section 220.
There-i s no papeiSubseqa¢ntlyaithesgroop of exvesssshieets af ipaperRDs résidved. Operation
Specifically, if operation | ever 260 rotates, hopper 230 is pressed
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i nserting tbffegdirtolle? 312abits agdifet separation pawl 241, thereby forming a loop Pb. The

20 Subsequently, the group of excess sheets oOf paper P37is
renoved. Opsizedf Ipop Rbeis eestiddiéd by looptholder280. Tf theQizedfMoop PHyedcheéa as
shown in FIG 3A and, since there is no -

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. Corner 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 around
paper feed rollers 330 and reaches print area PA via pinch rollers 350. Print area PA is
formed between an upper surface of intermedia& frame 110 and ink jethead 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 Iever 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




pressi ng down of pressing -down portion 242 of sw ngi ng nenber 240, hopper
230 noves upward by the force of conpression spring 233, allow ng the
paper to be pressed against feed-in roller 312. At the sane tinme, sw nging
menber 240 returns to its original position, and separation pawl 241,

| ocated above a corner of a |l eading end of the paper, encloses the corner
of the paper, urging the paper downward.21 The operation of the
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and the like in this figure do not necessarily agree with those of
the other figures.

Feed-in rollsr 312 is rotatively driven by a feed motor
Ml via a gear train Gl, a gear 332 fixed to one end of a feed shait
331, a gear 333 fixed tc the other end thereof, a sun gear 313, a
planetary gear 314 serviag as a movable gear, as will be described
later, and a feed-in gear 374 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 positicen. ]

FIG. 18 is a left-hand side elevational view illustrating
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 f£rame 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 gear 314.

FIGS. 1% and 20 depict a hole 131 for supporting feed
shaft 331, a hole 132 for supporting feed-in roller shaft 371. 1In
addition, a shaft 133 for rotatably supporting sun gear 313 and an
arm 3140, which will be described below, is disclosed.

FIGS. 2l(a) to 21(g) are diagrams further illustrating
arm 3140.



21 since the bottom of stacker section 220 of automatic paper feeder 210
is formed by bottom 221 of the printer case. In this way, any dead space
is elimnated between the bottomof the printer case and the stacker

secti on. In addition, since |oop holder 223a and | oop canceling
wal | 228 are fornmed integrally with th@aprinter case, the printer can be
made further conpact, and, if the paper size is fixed, |oop hol der 225a and
| oop canceling wal | 2Zhciren Hissa helentedl akovatdbliyhefiutiedt en shaft aniB t he
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FIGS. 21(apst ehddt 0in o sssli a@-ams f wnt iakerhbdsatat pogr s FHNGE spring
member LS50 is supported such that two portions thereof are covered
by two holding pieces 13§, 138 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 of carriage &0. Actuating portion 564 is’
provided on the left-side surface of carriage 60. Actuating
portion 364, a projection-like member, has a tapered surface 565
formed at a distal end thereof. When carriage 60 is brought to the
feeding-in position adjacent side frame 130, actuating portion 564
passes through hole 137’ formed in side frame 130 and through the
space 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 to- rotate so
planetary gear 314 meshes with feed-in gear 374. Because spring
member 150 is a rod-iike coil spring, the force of actuating
portion 564 upon spring member 150 is effected smoothly (see FIG.
24). Spring member 130 is restricted from displacement in other
directions by holding pieces 136, 136.



Arm 3140 has a hole 3141 rotatably fitted on shaft 133 of the side frame
and a shaft 3142 for rotatably supporting planetary gear 314 (see FIG

18). Reference nuneral 3143 denotes a support portion for engagi ng one end
of spring nenber 150 (see FIGS. L18, 22a, 22b), which is fornmed in the
shape of a pin having a slit 3143a. Referring to FIGS
21(a)-(d), a stopper 3144 is fornmed on ar$|3140 and is inserted in a
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In Step ST2, a paper feed counter N (counting the number
of steps defining the rotary displacement of the feed motor Ml) is
reset such that N = 0.
Next, paper feed motor Ml is rotated in reverse (step
ST3) and the paper fesd counter begins to count in increments of
1 (Step ST4).
The reverse rotation of feed motor M1 causes feed rollers
330 and gear 333 to rctate 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 being fed in {step STS).
If the paper is being fed in, feed motor Ml is reversely
rotated by a predetermined amount (here, by 120 steps) (step ST§).



23 - In addition, the nmeshing (pressing) action of planetary gear
314 with feed-in gear 374 by the rotation of arm 3140 results from
actuating portion 564 of carriage 60 pressing agai nst spring nenber 150,
and the operation of the neshing of planetary gear 314 with feed-in gear
374 is effected with the resiliency of spdi ng nenber 150. Hence, a
snoot h meshing operation is obtained. Furthernore, sun gear 313 rotates so
pl anetary gear 314 nmeshes with feed-in gear 374 and planetary gear 314 and
feed-in gear 374 do not disengage until the force by actuating portion 564
upon internediate portion 153 of spring nenber 150 term nates.

Reference is now made to FIG 25 illustrating a flow chart describing the
-operatlon of the above driving rrechani sm When a paper feed
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In Step ST9, the operation waits for a print signal.

Subsequently, when the print signal is inputted, while
carriage 60 reciprocates by the operation of a carriage motor (not
shown), ink is ejectad 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"
381a-381d (TIG. 1) and star wheels 382a-382d (FIG. 1), as well as
discharge section 490 which includes pushing-up portions 491, 491
(FIG. 33) for pushing up both sides of the paper and a knurled
roller 192 for gushing down a central portion of paperx Pl (FIG.
3a).

As illustrated in step STS of FIG. 25, if the paper is
not being fed in, a detexmination is made as to whether or not the
number of steps of reverse rotation of feed motor Ml (the number
of steps N counted 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 feeder 210, and in Step
ST1l, a display is given on a display unit (not shown) to the
effect that there is "no paper."



24 In Step ST7, carriage 60 is noved to a printing standby
position (a positon where actuating portion 564 is di sengaged from spring
menber 150). When actuating portion 564 ceases to press agai nst
spring menber 150, arm 3140 also returns -to its original position (the
position shown in FIG 18) by virtue of th® spring action of spring nenber

150 and there is no epngagenent of pl anet ear 314 wt aper-feed gear
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If the pressing of actuating portion 564 of the carriage égainst
intermediate portion 153 of spring member 150 ceases, arm 3140 also
returns to its origipal pecsition by virtue of the returning action
of spring member 150. As a result, 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 actuatiag mechanism and driving mechanism.

For example, the actuating mechanism is not limited to
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 Ll1. In this
embodiment, by pressing a spring member S by an actuating member
A, lever L will rotate.

The spring member also need not be a ro;:l-like coil
spring, and, in its place, a leaf spring may be used. 1In this
case, a smooth operation can be obtained if portions of contact
between the leai 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.



25 . If N has not reached 1000 steps, Step ST3 and subsequent
steps are repeated. I n accordance with the driving nmechani sm of
this emnbodinent, since internediate portion 153 of spring nmember 150 is
pressed and di spI aced by actuating portion 564 of carriage 60, arm 3140
rotates and causes planetary gear 314, whicdf is a novable gear, to engage
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needi ng t o ph@atSiRissS W Spgdid.end of rear frame 130. The distal end of
pressing member 140 extends linearly in a direction perpendicular

to the plane of each of these drawings, and includes a pressing
portion 141 for pressing paper P over the entire width thereof.
Pressing portion 141 is disposed at a position between feed rollers
330 and transport rollers 381. Pressing .portion 141 does not
contact either cf the two rollers 330 or 381. 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 arca PA. However, the positioﬁ of pressing
portion 141 is set such that a leading end Pa’ (dotted-dash line
in FIG. 31) of the paper passes above portion 1ll2a, Spposing the
print area, of ink shielding portion 112 without coming into
contact with portion 112a, and is brought into contact with paper
guides 113.



26 . Furthernore, in the driving mechani smdiscl osed above, the
novabl e gear need not be a planetary gear. It suffices if the novable gear
assunes at |east two positions, one, a position where it engages the

feed-in gear by the rotation of the armto rotate the feed-in gear, and a

position where it does not engage the fe®ld- in gear. Next, a
description w | lgl ven of print area PA. Refgrrlng back to
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113. shielding portion 112 without contacting portion 1l2a, and abuts
against paper guides 113, as shown in FIG. 31. Therefore, the
paper is not stained by any ink that may be adhering to ink
shielding portion 1l12.

The leading =dge of the paper which has entered print
area PA is reliably guided 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 beirng pulled by transport rollers 381 and star
wheels 382, as shown in FIG. 31.

Paper P is pressad over its entire width by pressing
portion 141 so as to position the printing surface. Pressing
porticn 141 is not affected by the processing accuracy of the
surface of feed rollers 330, and maintains a gap G between the
printing surface of paper P and ink jet head H constant. 1In this
embodiment, and 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.



27 Next, a description will be given of the printing operation

I n the abové-described print area. The paper fed to automatic
feeding path 202 by the operation of automatic paper feeder 210 is
detected by paper detection swtch 923. The detected paper is

subjected to deskewing, and is then wd8nd around feed roll ers 330, and
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t he processléng?%ccuracy of the surface of feed rollers 330, and maintains a
gap G bet we e pri nting surface of paper P and ink jet head H constant.
In this enbodi nent, TER@sascEing SeREt i FPRsTIMcteshand @nrasgrdasP t8Rter s

330 are proviged ;ﬁi:ﬂSQ'In i3gtsar vaégmmﬁw..rtw rRitnel geSASER3Ladr GgeanEiRked
constant betueen he DLLRLING SUriare L RAReLely PN Ha1L8 pi8AT A 385
held in rolling contact with feed roller 330 and a common shaft
385c are integrally formed. Both 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 zotates in the paper feeding
direction, transmitting gear 385 moves downward (in the engaging.
direction) along rectangular holes 111, and transmits the power of
each feed roller 330 to three paper discharge rollers 381. FIG.
28 illustrates that if feed xroller 330 rotates in a direction
opposite to the paper feeding direction, transmitting gear 385
moves upward (in the escaping direction) along rectangular holes
111, and does not transmit the power of feed rollers 330 to paper
discharge rollers 38l1. Accordingly, paper discharge-follers 381
rotate only when feed rollers 330 rotate in the paper feeding
direction, and they do not rotate when feed rollers 330 rotates in
the reverse direction.
In FIGS. 1 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



28 " FIG 33 shows the paper printed in print area PA being
di scharged onto di scharged-paper tray 260 via transport section 380 and

di scharge section 90. FIG 1 depicts transport section 380, which
i ncl udes si x paper discharge rollers 381 (specifically, 38la to 381f)
formed of a resilient material , such as R@bber, and six star wheels 382
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rollers 381SHPROFT Mﬂwmﬁ#s’%f Ctrmeeiebvobeeql;nq @ mn’-gna@f n;ppdzafflraméBB
and 384, rewecabmwm whl@gﬁb@rleeseaaerhesla byt i ShLfdeTR@lfLed 1, olJ;Qd LAS

shown in Fl. e rollers 1l are.rotated as
384a fixed °n%% | ng 1S5, %g 3 §°e%%ﬂvea{'rye?t|% STEE by S HPPEN p@gni
right feed ant|ean BIE \Araat\m*'tr-aﬂbrﬁuamcgearg sgemq a387y canﬁtdahedngt

- 385. an_utk ﬁnfrmérwe&glgeﬂt% dv%rc%“%fohgﬁéedz %?; @9@
gear portion 385a (meshin el_t her gear a or 84a xed i ng
shaft 383 ofnggand g{ 1?gvs'éilry‘)"" 487 okf ePNGRIRE IHL DB AT &ZPm Wb#ﬂ-ﬁnghe

“contact w tdsltriae(émdoBBGéb Rdrenifdia eim;agtﬁai shehta Imeraleport og 63|8|5Y> E\Q&lééred
Bot h d t
oth ends ofreonmn sHhakl §§§§erﬁ‘éx§tﬁ§%‘éﬁ s)(xﬁ?’ﬂpggé Eﬂé&% §5g§8% %e?f“ S

111 fornmed in internmediate
confi gur at i %h, =4 &78Fi vheabs géd t9BaTACRAPeR di sehargayrellansh 38 hat Thgs . as

Zhown in Fl&ndd, bmﬁleaeﬁﬁﬁéﬂlfﬁﬁﬂticﬁi |@f 339f£0t3@6€$.s| NuddeRi pecwr% egghas )
|rect|on I‘ tl,,_ I’- |nt irection
al ong rect aén f=a:Ir?l %orgglgﬁ gy ts t'hé""ﬁg %rere fggﬁ 12bHPRT
330 to threéd p‘d}fbru*‘éﬁ%a*r%elsoplfe@rssgs 3pre. tzeseeras;a'e;w t it fofcd eed
rol l er 330 dppildle@saicd @isltrRfice@Nt6PHOS| ket be @a@eétafzeeﬂbagsdséff:&wn

transmtti %@r 3%?5 QBVﬁP “%@rd 1n the esc%gl " ﬁés'}srzg% 'f.gn efoqa?e?ascfggo

rectangula §o1-8s 065 -not
to paper d|5§@l¥ar’§€e#o{5$%r@a\'}9§t %@:@rnﬁnﬁ}l Sﬂlspapeged:r@dm:r G81r bk | pedudail

r ot atﬁ onl virwhean £f. eednr ahlier ?n@%&iﬁ@}t & hlgh f‘b‘%@ep@%hé&eﬁy NShdd efdd oty
apd they dRalsl b9t Bbeend s90utplecta 320 RLSLES LN AL SICTSE cacy
of two starFt@ReEngeht2dRines eachnpaper dincharghatoilS8&R8Y éspaot gvel y.
Qpposite ends 386a oftdhewnhebas 138386084 € THPBOIAS U rQPeHPRP pabb@®i scharge
rollers 381, and when transporting the paper, star wheels 382
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 dep;c ed 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. L and 3, discharge section 490 includes
supporting portions 491, 491. Supporting portioné 491, 491
support, from below, both sides of the paper which has been printed
upon in print area PA and is now being discharged. Discharge
section 490 also includes pushing-down portion 492 for pushing down
a central portion cf the paper.
Supporting portions 491 and 491 are defined by fixed ribs
formed integrally with intermediate frame 110. As shown in FIG.



29 120 (FIGS. 29 and 30). Referring further to FIGS. 29 and 30, a

support portion 121 is formed by bending a portion of upper frame 120
downward. Opposite ends 386a of shaft 386 are supported in el ongated

hol es 122 respectively fornmed in support portions 121, and can nove in a
vertical direction. A spring 387 constitB0ing an urging nmenber is fitted
over a tongue 123 of upper franme 120. One end 387a of spring 387 is
engaged with, fSRRROTEIDT RAFFEOnH& 1ot KB 2yrl ISDoseRcrbopositimmngagddgnedh a
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30 493b and second stoppers 493c with gaps that do not hinder the
rotation of the arm, nor does arm 493 come off rectangular hole
123.

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 khere 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 381 are 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.



1, supporting portions 491, 491 are disposed at positions aligned wth
star wheels 382a and 382f, respectively, |located on opposite sides of the
af orenenti oned star wheels 382, as viewed in the direction of travel of

the paper. FIG 31 illustrates that an upper surface 49la of each
supporting portions 491, 491 is inclined31in the discharging direction of
t he paper. Pushi ng-down portion 492 is defined by a knurled
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FIG. 33 shows paper P discharged up to the midway -

position. o

FIG. 34 depicts paper P forcibly urged into 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 arrxow Z before the weight of the paper
itself forces the leading edge to fall, thereby contacting printed
surface P1lf of paper Pl. Paper P appears to be stiff, and appears
to discharge as if it was floating. Because the time until
discharged paper P_slidably contacts a printed surxface 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.

FIG. 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.



Mor eover, before the | eading edge of the paper enters discharging section
490, pushing-down portion 492 is |ocated bel ow upper surfaces 49l1la of
supporting portions 491, 491. When | eadi ng edge Pa' of the paper
enters discharging section 490, both side portions of |eading edge Pa are
gui ded gradual |y upward by upper surfacesz 491a of bot h-side supporting
portions 491. At the sane tine, a central portion Pal of |eading edge Pa
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Accor di ngl Ypesatisf 3aHOEY Béil:fgm@éalbgrt Xel:érfﬂ?ﬂxrge(%he number of pulses of

feed motor Ml is in advance, and stopping the driving of motor Ml

when the number of pulses reaches a predetermined number.

If preceding paper P is pushed out by bringing the

leading edge P22 of subsequent paper P2 into contact with the
railing edge Pb of preéeding paver 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, anv 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 38§
are urged toward paper discharge rollers 381 by spring 387, even
if there are variations in the urging forces of springs 387, these



32 _ FI G 35 shows paper P, after being further transported and
having its trailing edge Pb pass transport section 380, loses its
transporting force. A rear end portion PC of paper Pis maintained in
its concave state by discharge section 490. When a subsequent sheet of
paper P2 enters transport section 380, its$3 |eading edge P2a passes
transport section 380. Wen | eading edge P2a contacts trailing edge Pb of
a precedi ngapapeiony dtesclizngdbusedt tontkd rabpectiob pwesSsStafartiedls 382
precedi ng %Qeghff@ssgﬂoal ustrated in FIG 36. The force applied by
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The above cecnstruction 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 the 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.



33 variations are distributed to the respective two star wheels 382 via
shafts 386. Accordingly, the pressing forces of the star wheels
382 upon paper discharge rollers 381, and, therefore, upon paper P are
stabilized and proportionately reduced, resulting in the discharge of paper
wi t hout damaging the printing surface. 34 I'n addition, the paper is
di scharged in a floatjn tate because the printed paper is dls har ged
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for hol ding the ‘paper._in oncave hi r si nce t
supporting portions éf[é aﬁe&sbff iBad rYHev d‘r‘]‘d‘“tsP?Eaﬁb§‘ﬁ| rﬁfmepoﬁpron

i s a knurl elkn=dlaiger 60t hecpaw T arxréater bothy y6 Arayetl a taxrrd agencavershape

with a si rrmlecaarmn%nﬁ%et.aaé/bwoa@&ntaﬁ NG elf *ngﬁbedgeokges bianfeuaat

into cont act prinfed surf the print eézl surface is prevented
fron1becon1 F Edn parus cm;tte , of carriage 60 with ink cartridge 90

not mounted thereon.

A head substrate 71, to which head H is fixed in advance,
is incorporated in carriage body 62. A connecting portion 75 for
connection with ink cartridge 90 is formed integrally with head
substrate 71. A connecting portion, generally indicated at 75, is
formed in a 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 75¢, connected to an ink channel 70b in
head H, are both formed in a central portion of needle 75a.

Carriage cover 63 includes pins 63b, 63b that £fit in
round holes 52Zb, 62b placed jn the corners on a lower side of
carriage body 62. A pair of claws 63a, 63a engage with square
holes 62a, 62a (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



34 - Fourth, since the upper surfaces of the fixed ribs are

i nclined unward in correspondence with the paper discharging direction,
the placing of the paper into a concave shape can be nade snooth. Si nce
the knurled roller is supported by the rotatable arm the changing notion
of the paper into a concave shape is ef@@cted nore snoothly in
conjunction wth the aforenentioned rotating not i on. Fifth,

si nce the ht of . the knurled roller, force pap
ur gi ng maan@gg% JEHIThy 3% SRS fhéfdhedn ?éﬁ? wﬁﬁ‘)ég V%Ve ’fézﬂg’ﬁ’ngan
be forci bl ypargeen i 64 cand Cﬁﬂm@-ss FapbswEeh ains edstobrithe giguk caaqranégta

resul ting i Ngge MHERS SiZWIAU 899SI Yebhd¥ting portions Ne&lared Bhi €Re
will be given.of the constructlon ant arran épent of 1 nk cartri ge 90 whi ch

i s mount ed éﬁpﬁﬁrsr‘tratjé’%er the carriage EoVeX 93- 3 plan view illustrating
carriage 60. Carri ages66howme|indesGa I1%r thgmzimd;dgézsmnrasa taritsapetconer

63, within te s 7 4SS @ Pl ' ]
certain par%sgg{ﬁ{iﬁﬁg’% ﬁ% {(:{-_‘63‘_;6? ge}lggéf% M cc':;t(;':é;"rﬁt r |tdggg' 9 n%gre])[@%é{?
" theréon.  with headpsy@g§rat®styat e°¥!l!e¢¥’d“3/\m0§ﬁlﬁéaal Har,tgaqqg(é-@npﬁcnng

advance, ISnéﬂﬁﬁrDOTSaton headcagzﬁsamdoady whdn Ankofdeetidye 3O isOmodhtédr
connection wt | I'S L {egr a t
rﬁa (#Jf (1%% Q s% ?i.gy %ﬁ?t&n‘@o&glﬂé QeQHPths%

71. A connetting ng por general |y Tndica
cylindri cal bxeriffe 2 aeril & % 8 dF T ihgr POF Rk A4 - t ithese gEad 92 He PRRKen,

cartridge isnk QsMBdppDidd GRNLdz Y TD&L4 hpeeRéad Ahrblighcha@ddlanfed, 70b
connected to an .k, %ﬂ%gﬁejlsmb in head H, are both fornmed i'n-a central
portion of e d éc f Carriage cover 63 includes pins 63b, 63b
that fit in round hoRss Smyn 628 FI&Sed 3h &hd AR nesembsphetimedr spueenf

carri age bgfa-t&%nsA PR sn@f n9ﬁ§m463ﬁe %waﬁﬁéaﬁahlgw& hed@s 62de
62a (FIG 3 rriage cover 63 is

rmed i.n.s carriage body 62
secured to c§§e°50ﬁ ﬁ%%ﬁ&crﬂg pins 63b in round hol es 62b, and by
the engagement of cl B#8S633-4 tdepiptare Iotegs @Raerally indigavedint ngo.
portion 64 5 doiBedséd ble&nett?p@e%qptntﬁgrélrw-a eCaf rdrag:aﬁ»@x & 63.

of t he head SFsPPHEEI BT ¢t Bab L AToroRtet oF AoP B89: & %r%‘%rﬁha%%S

rel atively are formed 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 foxmed on the.
inner side of each arm 82. Cam groove 84 includes an introducing
groove 84a that intrcduces pin 94 of the cartridge into cam groove
84. Cam groove B84 has three sections in addition to 84a. These
sections are starting portion B84b, 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 B84c. Using shaft 83
as a center, radius 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.



35 | arge wi dths, are forned in |left and right side walls of nounting
portion 64 and serve as paths for pins 94 of the ink cartridge. (See FIGS.
23 and 39). Supporting portions 66 are formed on the upper surface of the
carriage cover 63. As shown in FIG 39, ink cartridge 90 has, in
its bottom a connecting portion, general B§ indicated at 91, for engagenent
w th head substrate 71. Connecting portion 91 engages connecting portion
75 of head substrate Xltaewwere iSEk;saatfésig.ae&& memberint erbrigueTd83ntisnHormed

portion 64. rg'%%g_.gt I airTght sy I

connecting porti onlg? J'z\‘\;\b‘len 52 ?‘?Sg %i #ha % a| gigﬁﬁﬁ | e%ﬁt% 83%02“? e
70a of the &3¢ @ﬁ?ob§h°?ﬂ$@dcﬁénﬁe‘ln?ﬁﬂ- aerﬁ"d1 |°|#k CERIWREPS 75¢.

- shown-in FIGS. 23 andag9sheerni s;ahmssal onek poyt wank Ihkanchixisgd gure

formed | ot CYiotlickald HanboLl $bds auidaces, of dnk Ga11ELA0SR ot conver

FI GS 39-41 Ict a levér, generally i ndi
mount or demm-onﬁki’-‘i:@nglagage-rg@lengeaw |F®@56353Leﬁﬂﬁpm%éh’udeblwm

- 81 and a pa"'ron hedl 8% &2.reBd1i SheBy %lﬁ%h@rﬁ? RSt i @Ak hi &f‘é}:z.
81. Shaft g %386“6 formed i rall ¥ ag e outer sides of
S

Shafts 83, 39 aFe t SERBF 5 pGREi AGEHHTET OBt Gt Gy
i s rotatabl przappoktant |H1mhé‘IGLr23E-t|ons of arrows al and a2 in FIG 39.

A cam groove, generaIA YSﬁdBi_UeEaFé‘H 8% Bt '&Jﬁk%egueaoié&%'wﬂmﬁi & At
each arm 82

argcv g Flntroum\r)g%hoovef

i ntroduces PrA-9AIDICTRE arﬁ |r&6§rf“ﬁ PBaRGESs ciom AfgreveE & when
three secti éagern8Giontitdtes to 84a.diHeesdogeofi arsovara? FAGLITAG)por tion 84b,
curved groove 84c an(%faerﬂm@.tlhaﬂri@éé "'qgsmc%}{jcl géﬁ&'d&oﬁﬁﬁ:&hg%ﬁﬁé&non

communi cates_wi th intraoduci nﬁ groove . _Termndting portion
g

communi cat eSF WP THRFEAGR: P WllﬁﬁeMB via a curved groove 84c. Using
shaft 83 as a center :-r"adl,usm&x( BOGLs 4dgragrenidiial tiye idicjeeadien 65 dxrbwazR

moves from §ﬁ@rt§‘lé"'QmBQXt 190 B4R 5a.6 gﬁ%%flg‘%gave dﬁfe‘} QE&GEQ}&?{ 9%0%' on

84d. FIG 40 clea ortions curve roove

continuous SPER ?H?a{edex Elﬁ'-’ t—ﬁr‘-Su@‘I’P’t‘{ffé‘%@PFéé@ncﬁ‘* df@e aFFPg223 and’ 39)

| ntroduti ngfgemoedboféa (tess netaext eyl tshowHghby@r K. phantom line, and
corresponding reference numerals indicated by adding "’*" thereto).
Zach pin 94’ of the cartridge passes through the slit 67 in
mounting portion §4, 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, 1f 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 Llever 80’ rotates in the clockwise direction.
Therefore, a cartridge 90’ is gradually forced downward. As
cartridge 90’ moves downward, a connection portion %1’ of the
cartridge connects to connecting 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 reaches 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.



36 A tongue 85 is a resilient nmenber. Tongue 85 is forned
integrally in arm82 by neans of a U-shaped slit 86. An elongated hole 85a
is formed at a distal end of tongue 85. As shown in FIGS. 23 and
39, with ink cartridge 90 nounted, tonguegs85 and 85 can flex, and

sem spherical convex portions 93 engages in elongated hol es 85a,
respectively, allown tongues 85 to resiliently hold the upper portion of
ink cartridge 90 in ket THAge RBVETEIRPST dRE carrrifee &9 icadi Bat ed

by arrows éasplly Bremﬁﬁsﬁ&ly by rotat:.né\ $60PPEBOPLA fhReWdiregONbACHSE
supporti ng 9‘8\#"!’ a[% 6a§1dof,, L?Fg ,L%ogg O restrict any excess rotation
a eS

of |ever ever %ction of arrow a2 (FIG 40).
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90 usi na | eyis dHbve-described de'egtanbgyer 80 is rot ated in the direction of
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curved groove _84c Since radi i Nncreases er et ore pi N
94' is for GRF*GSwAtard in slit 67 as |ever 80' r_otates in the

clockwi se directi onFi@eres odrd 44 cagdidulgm APped Scagsradduﬂl tie f pfﬁe@lar,
downwar d. ri S, do rd,_a ec ortion 91
rﬁ‘:ﬂ J%C%Qeanna\ée 1§i \N@A@ an %J%g%g: 156 CPS LSS‘StP%ﬁté‘orﬁ nd

t he cartrld’ e connects to connecting’ portion 7 t he
a seal 92' OITEPBRRHING To the afoppmRnFigRed SRrriapPysFeR 3‘@9-1'-!-930 ht3b of

di recti on dfcsarcedwial andeieaches Iﬁendim’:}léd Qthd ngh C@ﬁéﬁr@’ idhepsdlidbd i nes
(FIG 42), &aehpdl fhd4es x?{&'}%sobg.’&g{ t@x rLl:20 % gth.) Qe cee%gqr%%}gl o

and the cartr| ge 'S CO tely noun reover
to confirnf@ASt PY ete fitting state has been obtalned si nce each

convex portion 93 ofathereard rémiject scdilimf sdddion cliLkisnzekpagakgd shol e

g?a in eacguggg%@d %r@ th.‘!l %&%end;ng downward, and a right end face 13d
thereof iLs formed as a stcpper.

Therefore, if lever 80 fully rotates in the direction of
arrow al, i.e., if ink cartridge 90 is completely mounted in
mounting portion &4, lever 80 can extend below ceiling portion 13a,
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 13d. 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 mounting 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. This 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



When ink cartridge 90 is enpty, ink cartridge 90 can be easily renoved
sinply by rotating lever 80 in the direction of arrow a2 and lifting up
the cartridge. FIG 43 depicts the carriage stop position for
performng the above-described operationg This carriage stop
position serves as a capping position in which a cap 100 is fitted to head

H. C«'i|ot 10?his§pt;ﬁt51eciztz@wheaa-z¢d w?e;r,l Lémellezs“or ?&me iﬁuﬁ'g@%@x@t tlé@aél:o olﬁfélr
prevent s nk_fr ng.in.the nozzl e,of.{he head. can al so
remove any %?q%’é% ntg{gofm q’t(’ #euefqﬁkg ycgs:':Lfé'ElgﬁggPh‘él:lEPnI(s% om Fﬁggﬁ(e)%ﬂ%mﬂ'alggver
101 noves clp 180 srePPREalbegaugeplapernfl BORTtFcPSiRSt! IRtoppeKi igd, not

oper at Hm- _ b(ejc_:au?e dink Fc?éﬁri@ eang éﬂuggphé%j.ﬁ’éh L@Wpétiﬁsﬁdlf tHh e, | g.tn?cr
generally indicate 7 1an upper_ portion _(a portion .correspondi ng
to the afor 8%?1‘”%%%?%é’ﬁlilaBStg?%pgg%eg}%gﬁﬁ) wﬁg Sgnf'?%e c%¢I5r ’%{?rt"ingn
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38 Lnterior of the printer 1s prevented from
becoming stained. The carriage stop position serves as the capping
positicn 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 &0, 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 B0 reverses
direction, is transmitted to carriage 60 through the tongues 85.
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.



shown by arrow z (FIG 43), lever 80 will abut against the stopper 13d and
t he novenent of carriage 60 will stop. However, carriage 60 is stopped
because | ever 80 abuts agai nst stopper 13d, not because ink cartridge 90
abuts agai nst stopper 13d. Hence, ink gartridge 90 will not be di sengaged
with carriage 60 and the ink cartridge wll not break. Second,
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i nstall ed, the IeverR%%%%r sw}él\#org% %eﬂf‘%&a?tg? a"b}t%j ?ﬁg sié%ppé‘?}jlyter
prevent i ng NP EUFEREr IMARSPERENSS Y& ac serpadeembagigant oF| therptesentng
to FIG 45,inveatéanti age stop position is provided for nounting or

demounting ink cartrj . 20,.kplon carrjage 60. Stopper 13d.is placed.in
the vicinity of thi s}\‘q‘gd;ro r%i %béefl"s D5 ‘pé@#’f’?%’h?t%?né?ﬁ&gﬁee,qu"%ﬁﬁi %l‘bcg 56
begins to fd¥st bemkmdinenter 180 imastheercdunilager otnd edhd oskmizseuzed fomk
cartridge s@3pbfcDfy Il yodiiiiged, | hAyl B¥eke S0 dthihra0Ul208h0S! B er

13d, thereby Stopping the npvenment of carriage ccordingly, a J
partially ﬂ?é‘ggﬁ‘ﬁ%rceafﬁ‘fﬁfge 105 COR VR PO O r HFR T RTEG ¥'P thafe Page
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IS capturedrby Bap d4fd.a2 nonprint akFearAb, andeadt ifded @isStHothl isRles of

speci fical hy; st ophes ph3d, Al $-M&L ¥ Si er 13d is integral with case
13 of the %)r'ilnter. %ﬁt’h,‘spﬁgggo% ruction and arrangenment of '

tongues 85 aid in rdduchhy FIROAFBAE: | BRE Canrdiagey sahertively mdifestdthet o
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car ?i aggvg%,lﬁn%{/éedg,%dt ;?ZIQ%Lﬁ'gf%#%Fﬁchlﬁggﬁgﬁgré? b‘ggt "lz%nsse“g?cﬁ TSI EFRage 3o,
when carri GHPIRPIEEY IES RTYEERBN ONi sher aeanrtiaged t oThemr thgec8@riagough
ey | o s Beonensnece e hd 1 RIS pagtgey I 41
hgre}gfalngd s ai%:%, gaeﬁgngﬁg‘?%%@ g?‘%oﬁgal‘él%ﬁmﬁ%ﬁ J¥a/% r educed. ]
39 Ref eREARETIAYT [LONBIE bed Trndecafridge 63K yeil praqifprocate in
construct ethd AigeedidREeavidds & 860PAANROGLIBEY By at BSa ¥ BFQBEe F1c.
InVent'on'Sl) 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 beilow head H, as shown in FIG. 49.
In FIGS. 47 to 49, a drive gear, geherally 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



A major difference between the second enbodi rent and the first enbodi nent

Is in the carriage and the structure for supporting the carriage. Al
other features of the second enbodinent are simlar in construction
and arrangenent to those of the first eghodi nent. FIG 46 is a

schematic diagramillustrating the print "area and the nonprint area in
this Secondb@émgﬂ n&ﬁlﬁoré&s&bna spiriipg 23 emn%s aﬂ'tﬂ:amnmhaﬂ: a2raik thad
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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 43z 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).

In 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



portion 31 rotatably supported on the frame by a shaft 31la. As shown in
FIG 49, actuating piece 30 has a ring portion 32 with a hole 33 forned
therein. A small-diameter portion 20a of drive gear 20 is |oosely fitted
in hole 33. The di aneter of hole 33 is mal | er than an

I nt ermedi at e-di aneter portion 20b of drive gear 20. As shown in FIG 51, a
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operation gf;thg; above-described nechani sm

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 lever 42 does not abut against projection 34 at the tip
of the actuating piece, and passes below projection 34, as shown
in FIG. A9. 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. '



Simlarly to a conventional printer, the printing operation is perforned
so that carriage 610 reci procates across print area PA ink i is ejected
fromhead H, the printing paper is fed for the portion of the interlinear
space each tinme one line is printed, therepy printing one sheet of

recordi ng paper. While printing on a sheet of paper, carriage
610 shallowy entersn this$twagongtie Riappling dileratdba ihq:eﬁ‘fe&dbdgaﬂd]dnve
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cloggi ng byrberesbby SHGKiNG ¥8LcidK changeover lever 40 to rotate against
the spring force of spring 44 causes retainer 43a to engage

suction-position hole §1S. When xetainer 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.

Subsegquently, 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 preojection 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 intermediate-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



fromthe nozzle by using a suction nechani sm The suction operation is
performed by manually throwing a swtch which nay be on the operation
panel or the |like of the printer. Wen the switch is in the ON position,
carriage 610 first enters deeply into the%3first nonprint area Al. Then, as
I ndi cated by the phantomlines in FIG 52, first distal end portion 42a of
actuati ng |camiiage Gkbntsaaksosebéctam@ Garioner 99ﬁ§n2¢?n%%mg&&2rwimer

40 rotates g liehe %ﬁ’!n?%ﬁ%h stedheyforce of spring 44 (FIG 54).
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I ocki ng against the front surface of resetting protrusion F3, as indicated
by arrow X2 in FIG. 35, 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 operation are selectively performed, the drawbadck 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



| ever 43 contacts with the rear surface of resetting protrusion F3, as

i ndi cated by the phantomlines in FIG 49 and a broken-line arrow Xl in
FIG 55. As shown in FIGS. 50 and 55, since resetting protrusion F3 is at
an angle with respect to the -advancing direction of the carriage, '
| ocking |l ever 43 is deflected as indi cat®¥d at arrow a and retainer 43a

di sengages fromsuction- position hole 615. Then, changeover |ever 40
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change over the position of ear nmeans of chan geover | ever 40.
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sucti on opehakkpatieemg perforned despite the fact that the head is not
clogged is elimnated. Mreover, since only

44 one nonprint area is provided on each side of the print area, the width
of the printer in the direction of the row can be reduced. It
w Il thus be seen that the objects set forth above, anong those made
apparent fromthe preceding description, are efficiently attained and,
since certain changes may be made in carrying out the above nethod and in
the construction(s) set forth without departing fromthe scope
of the invention, it is intended that all matter contained in the above
description and



shown in the acconpanyi ng drawi ngs shall be interpreted as illustrative and
not in a |+m-ting sense. It is also to be understood that the
fol |l ow ng Z/Iai ne are-intended to cover all of the generic and specific

features o ”M ' tion herein described and all statenents of the scope-
of the inv I#Im};/”/l a matter of |anguage, mght be said to fall
t herebetween. ¢ L7y /f/”/ 45  CLAI M5

1. An ink jet pri nt &r Tonpri si ng: 45 a frane or case; a
carriage which noves along a print area relative to said frane or case;

an ink jet print head nmounted on said &lAIMSe; "an ink cartridge

rel easably nounted on said carriage for supplying ink to said head;

a lever nounted on said carriage for rel easing and securing the nounting of
said ink cartridge on said carriage and able to nove between a first
position in which said ink cartridge is secured to said carriage and a
second posi rli on erg. ald ink cartridge is released fromsaid carriage;
and a stg&dg J%@&“fqrﬁﬂg‘(?nf@gstop t he novenent of said carriage

relative to sai daf evﬁl'ichmgf%sgﬁor%yazﬁgm ng.into contact with said | ever

when is not in sai rst posi ink jet printer as clained in

claim 1, whereing@esfibl [l ON i's set for nounting or
a oliited ol 's218 ftfige

dermounting said ink cartridge w pect to said carri age, said stopper
an ink cartridge mounted on said carriage for supplying ink to said head;

a lever provided on said carriage for mounting or demounting said ink cartridge
with respect to said carriage; and

a stopper positioned to stop the movement of said carriage by coming into contact
with said lever when an operation of mounting said ink cartridge by means of said lever
has not been effected completely.
2. An ink jet printer as claimed in claim 1, wherein a carriage stop position is set
for mounting or demounting said ink cartridge with respect to said carriage, said stopper
being disposed in a vicinity of the carriage stop position.
3. An ink jet printer as claimed in claim 30, wherein the carriage stop position is a
capping position at which a cap is fitted to said head.
4, An ink jet printer as claimed in claim 1, 2 or 3, wherein said stopper is formed
integrally with a case of said printer.
s. An ink jet printer comprising:

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:;

a resilient member supporting said ink cartridge on said carriage in a direction of

movement of said carriage.
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bei ng di sposed in a vieinity of the carriage stop position. 3. An i nk

] et printer din claim2, wherein the carriage stop positionis a
cappi ng pos Emuﬂﬁﬂﬁiﬁ aﬂgﬂﬂﬂcap is fitted to said head. 4. An ink jet
printer as c 1, 2 or 3, wherein said stopper is forned '
integrally with a case of &aid printer. 5. An ink jet printer as
claimed in any preceding claim wherein said |lever conprises: a
resilient menber supporting said ink carygi dge on said carriage in a

direction of movenent of said carriage.

6. An ink jet printer as claimed in claim 5, wherein said resilient member comprises
a lever mounted on said carriage for mounting or demounting said ink cartridge with
respect to said carriage. |

7. A printer as claimed in any one of the preceding claims substantially as

hereinbefore described with reference to any one of figures 1 to 535.
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