PRI NTER The present invention relates generally to printers, and,

in particular, to_ inprQyv S wiyn ut pmat i aper - f eeder por;,j on of a
printer hdving an autogyéaér ?ege i rmor for at ed t hereb. HF)
Thi s patent applicati omd $°di¥i &d out¥of BU. K. #at ent Applicati on No.

9318816. 7. Further, the present invention relates to inprovenents
in a driving nmechanismfor individually fgﬁgiW%Zagﬁﬁts of paper.

Figure 56 depicts a conventional printer d r A Japanese Uility
Model Unexami ned Publication No. 272952/199 1. An automatic paper feeder
I's constructed and arranged having a paper feed cassette 2002, which is a
paper stacker, detachably nmounted in a printer body 2001 so a dead space
D2 is-fornmed between the botton1of!%gsﬂggsfeed cassette 2002 and the bottom
of body 2001. Fi gures 57-59 Pl a second conventional printer
described in Japanese Patent Uility Mddel Publication No. 74825/1988
havi ng a stacker section 2004 on which paper P is stacked, incorporated in
a printer castheZRéSncinneitionetesgpeierally a0 prifitess) and dincphrticularceo DS is for med
between the bottom of printer case 2003 and stacker section 2004.

As i | | uimpedverheatsdn an aiitomaticehiapés-feaddr postioméda plimtep havingas avtomatict because
of the dead space within the printer casings., In the conventiona
pri nt er paperseeder inconparatedithpreins 57-59, the stacker section is arranged as

follows. If a paper discharge support 2101 rotates in a countercl ockw se
This patent application is divided out of U.K. Patent Application No. 9318816.7.

Further, the present invention relates to improvements in a driving mechanism for
individually feeding sheets of paper. )

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 D2 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 illu_strated 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 dischaxge support 2101 rotates in a counterclockwise

direction as viewed in Figures 58 and 59, an operating arm 2102 rotates therewith

L

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



direction as viewed in Figures 58 and 59, an operating arm 2102 rotates
therewith causing an internediate |ever 2103 to rotate in the cl ockw se
direction as 2 viewed in FIGS

58 and 59. An engaging |lever 2104 is rotdted in said counterclockw se
direction by the rotation of internediate |ever 2103, and a pressure-plate
oper ati ng V&9eed MHFIGH-at8s 2pf 3% he AuRNIAGIAS: ileNens 220§ ad$ ptabedr in104
since theysai¢ botdterslstikwdsbotirettidmNbyi the | eyeit il df 2{0%meddate
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the top sheets.may ‘enter .above separation paw ]
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above constalgeri @409 nternedi ate | ever 2103 and engaging | ever 2104 are

necessary, resultingoddyér CORR! I gatedpri \?‘én%ﬂ}x%tlru ]rl.g_ﬁger if paper G
60 depicts,.a gechani smfor dri ang a paper .feed-1nrofler 1n’a’con g%?l onal
printer dSYEFPBEES| FRBRIRNSIALIUFPTRESS NBuSheURRRBReFetPPItiSe: direatien.
184174/ 198Fessurn HaGe méfben 2L0Insorss downeard 230k sepavapdsd edwan2 208
appar at us gbRdY n8fdn&eed. I aheut ; u ; I 2503 is
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suppor t ed pawlo2k08&i dBente | ruisnpsiviter aoAs2502tids hasl af prodlem GO2h e

transm ssigR4dhHL 27 Fodradibgssed down by the novement of a carriage (not
shown) agai nst glret rn sprlﬁng 2506, transm ssion gear 2505 engages roll.er

gear 2504, and dri vids HeAhover eepstrugbiqrer intermedsane Leved 4% e
2507, -whieobagisp Letvatalliy4supporictesshle] @8L125RG. in a complit@ited

convent i OBi‘ing%z’?Wsﬁ:'Pu‘é%ER}éi ng the structures described above has the
robl'em

followi ng p ~ _ i nce transm ssion arm 2502 is not resilient,

if left end 2502' &G rARsAPRETW 2amerhapish siqy siniadngos harer feeadrdn

carriage, 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
ransmitting_rotation from drive gear 2503 to a roller gear 2504
is axially supported at one side of transmission arm 2502. As a
left end 2502’ of transmission arm 2502 is pressed down by the
movement of a carriage (not shown) against a return spring 2506,
transmission gear 2505 engages roller gear 2504, and drives a paper
feed-in roller (not shown) fixed on shaft 2507, -which also
rotatably supports roller gear 2504.
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,



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.

61- 63 depict a conventional ink jet printer described in Japanese Utility
Mbdel Unexam ned Publication No. 1101988/1991. Described is an ink jet
head 2201 and a paper feed roller 2202 for feeding paper Pto a print area
2201a wher the (fdztid 0f txansmikeiordyearA2608Nsgmirist abll2exr 2HAY, 2504 is too
which is dispo t PARR i ¢85! ive to print
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j et head 22Qhradbghesaéa RN bEBErP|ERSari?02, thereby staining later
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functions @<l €gbELCls P Pglbiegtbngn%&fif & bhe,pRaper P.  As noted above,
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pl ate 2204 presses paper, P paper
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print quakehyor)nink 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. 61-63 functions to restrict
the printing surface of the paper P. As noted above, in this
conventional printer paper holding plate 2204 presses paper P paper
feed roller 2202. However, with inherent surface irreqularities
in paper feed roller 2202, paper holding plate 2204 is pivotably
displaced due to the effect of these irregularities and the
pressure exerted on paper P by paper holding plate 2204 varies.
This results in the gap between the printing surface and ink jet
head 2201 varying, which adversely affects the print quality. 1In



4 addition, since a plurality of paper holding plates 2204 are provided in
the axial direction of paper feed roller 2202, as shown in FIG 61, paper
hol di ng pl ates 2204 are affected by the surface irregularities of paper
feed roller 2202 at different |locations jn the axial direction thereof, and
wi Il pivot at different angles and at different instances, which will. also
adversely acici'etc‘t th i&taquﬂ'&:LYLty of papext WdNfing 'Qiﬂr&@i pLodt are
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dry will afhhe®s.t @1, hpapedlerldiagl plates 2204 ptnenaédesnedahse @Qﬂ@urﬁ%ﬁeby
smeari ng tr?%%éq}d%gzkgﬁ &¥ Iaked fé@éégq?IQE ﬁaﬁzgﬁpﬁhfferent locatxons in
| 'us in

Accor di nglV, trates an printer des n_.Jap
Utility Mthe asiakdirasrirgorheraqionarg. W’ﬂlllZP?'f’Tg%t eﬁsgtbﬂq% Bﬁ‘gsed
t o over corgx idlirgepenb! BiBtaners; WHiclpriilledlss dnreaselykaffect e blrms

di schar ged uEi,q_% a paper discharge roller 2401 nmade of a resilient
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sheet of paper wheyldez402 are urged toward paper discharge roller 2401 by
means of respective shafts 2403 each having 2 resiliency or spring
characteristic.
However, the conventional printer employing the structure
described above has the following problem.
' Star wheels 2402 are urged toward paper discharge roller
2401 by shafts 2403 each having 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



di scharged before the ink on the printed paper dries. If the subsequent
sheet of paper contacts the precedi ng sheet of paper, the ink on the
printed surface will snear. Japanese Utility Mdel Unexam ned
Publication No. 134865/1992 describes aSdischarged paper stacker that
overconmes this problem The construction thereof is described with
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qual ity. hubs while exterior rollers 2305" are thin and aligned with the
central region of interior rollers 2304" between the hubs.
However, tchese conventional techniques employing the
structures described above have the following problems.

hapes

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

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



6 Ink jet printers having an ink cartridge nmounted on a
carriage have heretofore been proposed. These printers are nore conpact
than a printer not having the ink cartridge nmounted on the carriage and
where ink is supplied to the ink jet heag | ocated above the carriage
through a pipe froman ink tank. Japanese Utility Mdel
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in the pricatraage.suddenly reverses direction, any inertial force of the ink

cartridge is directly transmitted to the carriage, causing
vibrations to the carriage and excess noise. _

Ink jet printers 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 outside the print area where printing is not
performed. In such ink jet 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 carriage is in the
nonprint area. Further, when the printing operation is
continuously performed, the paper is fed for the portion of the
interlinear space when the carriage is in the print area.



7 The driving for paper feed and the driving of the suction
mechani sm are conventionally perfornmed by separate drive notors although
printers in which the driving of the respective mechanisns is perforned by

one drive notor have becone popular in recent years. Fl GS.
69-71 are schematic diagrans respectively illustrating the print area
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printer in the dlrectlon of . the row can be nade_snal Never{ hel €ss, si nce
bot h paper feeding operation is performed. When the cagriage is in

nonprint area a2, the paper feeding-in operation is performed.
When the carriage is in nonprint 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 operation 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 emplbying 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 of the row can be made small. Nevertheless, since both



t he paper feeding operation and the suction operation are perfornmed

si mul taneously in nonprint area a2, a problem arises when the recording
paper is continuously fed during t he suction operation. Particularly, in
a case where the recording paper is continuous- form paper, the recording
paper is fed by the portion in which th& suction operation was per f or med,
which is very inconvenient. In addition, if the paper feeding operation is
performed in a state in which capping is provided, the suction operation is

per f or med ot ' 0, ' ' .
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setting ap¢nformediinya stite imwhich cappipg is-provided othe suctidnogpeeationi is pesforinedh sai d
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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 60 will result.

The printer in accordance with the present invention includes a stacker section
capable of setting a plurality of sheets of paper therein; a hopper disposed in said stacker
section to urge the paper upwardly; a pair of swinging members each having a separation
pawl located above a comer of a leading end of the paper and a pressing-down portion
for pressing down said hbpper, each of said swinging members being supported
swingably about a shaft located between said separation pawl and said pressing-down
portioh; and an operation lever having a pair of actuating portions capable of pressing
downward said swinging members, said operation lever being supported rbtatably above
said stacker section. |

By the arrangement in accordance with the invention, the printer paper feed
mechanism permits an accurate feed-in operation with a simple mechanism which

prevents the paper's insertion above the separation pawl.
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9 In a 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 with still another preferredlfnbodinent includes a feed-in
roller for feeding sheets of paper one By one; a carriage for printing the
sheet fed by said feed-in roller; a feed-in gear for rotating said feed-in
roller; and a.novable gear supported rotatably by a rotatable |ever and

capabl e of asSufiayteforioleffbolifnt ¥ prisfer VAL SPkoRRIGHIpRr 92Er BRALIES

with said feed-in 'gear to rotate said feed-in gear and a second position

i n whi ch gaduibkeP yREbe caable cfaetingQl pliRsity ¥f §Hees df Paperaherein, eharein awherein a
spring menber having one end supported by said | ever and anot her end
suppor t ed boytom ¢ff saitestadkess séctiop is formed bpacbontomeitselfasfiagrimenr ¢asen i s provi ded
on said carriage to rotate said lever toward the first position in which
sai d novabl e gékhe primdérdn acourddnce awith stilbahother preferred embedigientjingludesiaspl aci ng
an internedi ate portion of said spring nenber. . The ink jet printer
i n accor ddesse nr&:rffmw@m@f@mwnemdmheamgcmgﬂbew& | er
for feedi r}_g@gaper to a print area where printing is effected by an ink jet

head; a t'f&RY Seigfeqdsin rofler .ais@&m@smw fged-in 3ndid mpvable ot i ve
the. paper S8 SOBANEL BRI By gy oaele Ber sbcapabls o€ SSREs P AESRPSIBR] ng
0, A B 40 PO o il
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 féding 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 papér in such 2 manner as to stretch the paper between the transport roller
and said feed roller by rotating the transport roller at a peripheral speed faster than that
of said fwd.. roller; and an ink shielding portion disposed so as to form a passage of the
paper between the same and said ink jet head over the entire priht area. _

The ink jet printer in accordance with a still further preferred embodiment
includes a feed roller for feeding paper to a print area where printing is efi'ected 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



paper between the sane and said ink jet head over the entire print area.
The ink jet printer in accordance with a still further preferred enbodi nent
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 prini area to transport the paper in such
a manner as to stretch the paper betwe Q the transport roller and said feed
roller by rotating the transport roller at a peripheral speed

10 entire widthwide length thereof, a pressing portion of said pressing
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plurality of paper discharge rollers and a plurality of star wheels each of
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di scharge roller, said ink jet printer including a shaft for supporting
two st ar jettpeinter fasdischanging phperprintéd ey a pridting section Hawing &in inkjet head, bygi ng
menber for urging a central portion of said shaft toward said paper

di schar geneans pfa plurality of paperdischbarge daliere and a ipluralityrofistar wheelseaeh g

enbodi ment, the nmethod of  di scharging p%) r includes the steps of
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toward said paper discharge rollers.
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 ufging the paper into a concave shape in which a printed surface is
rendered concave as viewed in the discharging direction. |
In accordance with a further preferred émbodiment, there is provided a2 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.
. The ink jet printer in accordance with a further preferred embodiment includes a
pair of both-side supporting portions for supporting from below both side portions of the
paper which has been discharged after being printed on an upper surface thereof by a
printing section having an ink jet head, and a pushing-down portion for pus.hing down a
central portion of the paper.

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

printer including a carriage which moves along a print area; a head mounted on said



In accordance with a further preferred enbodiment, there is provided a

nmet hod 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 shape in which a printed surface is rendered
concave as viewed in a discharging direction. The ink jet printer

I n accordance with a further preferred Hibodi ment i ncl udes a pair of
bot h- si de supporting portions for supporting from bel ow both side portions
of the paper which has been di scharged after being printed on an upper
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In accordance with a further preferred enbodi nent, there is provi

j et pri ntprintenincluding carriage whigh mdves RlonR\agsrint laftag acheld niYuntden said head
nmounted on said carriage; and an ink cartridge mounted on said carriage

f or suppl cairnage; akd ao inkacaitridga dnountddeonresaid sarridge for sopplyingdak to said hegdyr t ed on

said carriage through a resilient nenber in a direction of novenent of

sai d car rvbgfein said ink cartridge iscuppertadoan seid cardage through gresilient mémbebindi nent

there s fedtion of movement df ssid carriage. '

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

printer having a print area where the printing of recording paper is effected by a héd
mounted on a carriage reciprocating in a direction of a row and a nonprint area which is
located on both ;ides of the print area and where the printing by the head is not effected,
said ink jet printer inciuding 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 dﬁﬁng a suction mechanism for
sucking ink from said head; changeover means disposed on said carriage for changing
over a position of said drive gear; and selecting means located in another one of said

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

said area.



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

perpendi cul ar to the._ di Eﬁﬁé}?%ﬂeﬁsﬁnﬁ | ni},?lﬁwe%lh@ﬁ' VL—QﬂeﬂQ?éé i on
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f ragnent axlwmsect i onal view of the left-hand si de of a pri nter -in

accordance with a Firgst3gnbod mRak ofekhes ismventsagn; FIG 5 is

plan view'of a lom@EGcaEeléﬁafiJ%iggggé éragmentary cross-sectional view

a

of the left-hand side cof 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; o :

-FIGS. 7(a)-T{c) illustrate a left-side holder, FIG.
7(a) being a plan view, TIG. 7(b) being a front elevational view
and FIG. 7(c) being a cross-sectional view taken along line 7¢ -
7c in FIG. 7(a);

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

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

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

FIG. 11 is a fragmentary 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 6 is an
enl arged fragnentary plan view of the |ower case of a printer in accordance
with a first enbodi nent ef the invention; FIES. 7(a)-7(c)
illustrate a | eft-side holder, FIG 7(a) being a plan view, FIG 7(b) being
a front elevational view and FIG 7(c) being a cross-sectional view taken
along line 7c - 7c in FIG 7(a); FIGS. 8(a)-8(c) illustrate a
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FIG 18 |qu:an ?.%ki.ar ggd side el evational view of a portion of the driving
syst em of FIG 19 is a left-hand side el evational view
of aleft- side fFéﬁ% 21(a) to 21(gn Ellogtrater agy esw, SEIG i Xldla )vbeindg aken

along |ing 12¥t-hadd bic&l Sevtional v:.ew; rid C21 @y Heiln %1§:9.% ’ch rate
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baken along l;nes 21f - 21f in FIG. 31(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
elevational view; _

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

FIG. 24 is a side elevational view of a printer in
accordance 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 1is a fragmentary enlarged sectional side
elevational view of the print area;

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

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



cross-sectional view taken along lines 21g - 21g in FIG 21(b);

FIGS. 22(a) and (b) illustrate a spring nenber, FIG 22(a) being a plan
view, and FIG 22(b) being a fragnentary front el evational view,

FIG 23 is a partially cutaway plan view_of a carriage; FIG 24
Is a side elevational view of a printer it accordance with the invention
illustrating the opg#gtirp%.thereof; . . FIfG 25 is a flow chart
expl ai ni ng the oper&Fforf of-St ALFEPFCEFVe view .ol a pyshing-down pRERLAR} i ¢
diagramil |l ustrati nBIGS| eB8r36 acireatpexppeatiszei sviews ngfa S | dgscrabge ;
FIGS. 27 @é%&%nam&@eﬁ@nge%ams&éﬁ]% Qgakpg! inﬁ%é‘i’?t i onal views of

e .Qperati on thereof; FI G
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_print area ; Flfg ;31,i artl I ﬁ?e%“ ; _
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14 38 in P& 3% js a perspective view of a pushing-down portion;

FI GS. 33-36 are perey@ctB9e is eas cebsshgedt ol geiewedillustirakiagr aiheng
the oper akhQQiﬁ%etﬂ? P'IAEL in whic é:rﬁeni%%#gﬂ%éqé‘ ey %n\é::géﬂ’

illustrating t carriage in a sta ) I C nk cartridgé is not .
mount ed; F1§.G2038s| & pexsnessivecviewart \a veveséen al ong |ine 38 -
38 in FIG 37, FIG. 41 EkGe cB8sd-Ssettionas- L6l eakén Vaomd |1 rcatd ng

t he carr'bagg f’.fba‘;sot,ate in which the ink cartridge is nounted, :

FIG 40 is a perspective view of a |lever; FIG 41 is a -
cross-sectional vi &&&-akénisl angiagram GllusCraningGthaopperation of mhe 42
is a diagrewer)lustrating the operation of the |ever; FIG 43 is

2 carriage stop poditiods 18 ¥ tedeRihr bl 'Sonss SI2FariDhel vicw Baud ooy
vi ews. ofim seqpion hg@fdthederigitarhetpei nreriagrl stdouposating;the operation
of a stopper; FIGS. 44-45 are partizal cross-sectional views of a right-
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 accordance with a second embodiment of
the ink jet printer in accordance with the present invention;

FIG. 47 1is a fragmentary front elevatiocnal 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. 50 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 conventional art.



FIG 46 is a schematic diagramillustrating the print area and nonprint
areas in accordance with a second embodinent of the ink jet printer in
accordance with the present i nventi on; FIG 47 is a fragnmentary
front elevational viewillustrating a portion of the internal structure of

t he enbodi nent; FIG 48 is ansenlarged front el evational view of
a second nonprint area A2 FIG 49 is a right-hand side

el evational view thereof; FIG 50 is a plan view thereof;

FIG 51 is a perspective view thereof, as seen fromthe rear side, wth the
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t he paper 1le holdin paper in a concav en seeénin a

t r anspor thHGLnG tBet PaRer Ah" (?pé:r"&FPBﬂ $RARs wem éleﬂ? §aryebransperting

di schar gaii:reqriper. tmyopé&auudneﬂ.mdrazeo falgee sbieBagsan didcrdtigdadi ng
portion 1loa and yP! BRR &?ﬁg 4 e.sheet s of. paper P are
fed one by~ oe%g tr% autorra{}?t Eté 9: l%?‘st %g' 6%&%’%%%%1"0 a paper
feed-in rAgLPn3432 and a press;ng memner 40.

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 counterclockwise, a paper detection switch 923
detects the feeding of the paper.

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

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

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



which will be described later in detail. The paper which has been
fed in causes first lever 921 to rotate counterclockw se as viewed in FIGS.
3A, 3B about a shaft 92l1a. The rotation of first |ever 921 causes a second
| ever 922, also for paper detection, to rotate counterclockw se as vi ewed
in FIG 3. Furthernore, as a third | evel8922 is simlarly rotated

count ercl ockwi se, a paper detection switch 923 detects the feeding of the
paper. - shaft l6Jlguidesecuteengapicarafinge H&i nThaubtibed athd 6f desleelsigeg as
wi |l be degckkbggs; 'sw z.laagtgu paper feed rollers 330, and
reaches p??,n%ba?‘gjééﬂAg\% ghep?nch ?fo |erri§_§0. . Pinch roller 350 is
rotatably.attached PR H1ERE 0P e 1Pa RFLNFuAFeS PA (RIRERS Fhanegha
rear frantragdpdwt segnsonf3d) epdi by diacharghdtompap el sghadged3papdnitaayabout
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internediate frame_110 and an ink jet head attac
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di schar gi FRPSQAtLBRLY nteAried par fosakarded-oanes wheye2pfinting i s perforned

on a plurality of Nekepta ofetpanes. derersheebs a1 eHeORRVRY A Bich
autorratlceoﬁa&%r fgeg}gé DZJiO, and the printed sheets of paper Pl are
Y ked® ondi

consecut Ve St ac tf&_harged-paper tray 260. Next, a

det ai |l ed descri ptidf shIvn o FIEER BA, e3B hand ett iartoxfattilee pppent feeder

As shown 7up Fifa3udes, a3BstHiked sUeQERL i %d?é&%&l%eq_@ﬁrica%ég laRCles 2
st acker %%étol N, enearall. |cr’1¥i| cat ed. at 220, a g@per 230, a palr of

SW ngi ng &r s °240, Zeﬁ)é“ion ySUHId BEBUESS fRYr afdfedSRYortdd is
oper at i oFhicERer PP 2fnremgapéenédapenatiool LeveB 1260, and paperAfsern-ias
shown i nBh&Sr 312nd 6, stacker section 220 includes a bottom 221 of a

I r 11 of t rinter, ali.gnin
ower case 0 if%éz as sHown f% rf&s. 5 and 6, stacker section 220

includes a bottom 221 of a lower case il of the printer, aligning
members 222, 222 for aligning the tips of the sheets of paper and
formed integrally with and projecting upwardly from bottom 221, a
right-side holder 223 for holding the right sides of the sheets and
similarly formed integrally with and projecting upwardly from
bottom 221, agd a8 left-side holder 225 for holding the left sides
of the sheets and fixed to bottom 221 by a screw 224. Left-side
holder 225 is further illustrated in FIGS. 7(a)-7(c). Left-side
holder 225 is not formed integrally with the case so it is possible
to change the position of or replace left-side holder 225.

A loop holder 223a for the paper and a support-shaft 223b
of swinging member 240 are formed integrally on right-side holder
223. FIGS. 7(a) to 7(c) further disclose a hoop holder 225a and
a support 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



menbers 222, 222 for aligning the tips of the sheets of paper and forned
integrally with and projecting upwardly from bottom 221, a right-side

hol der 223 for holding the right sides of the sheets and simlarly forned
integrally with and projecting upwardly from bottom 221, and a | eft-side

hol der 225 for holding the left sides &7 the sheets and fixed to bottom 221
by a screw 224. Left-side holder 225 is further illustrated in FIGS.
7(a)-7(c) 22LePE- $hee chskdewh22é aslpét-sixercloomt capcdlingnivwadil [R25zasies S0
it is posgikihedt&n Chariye ibBenep@st iy of or replace left-side hol der 225.
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As sh
sep:tr g\tNPon pg\/\? §4S.Le9a6”attq'%g géoveﬁ;l ?&ﬁ%ﬁ% agg‘éﬁea MERe%GPdof 588 BLGi ng
end of = tfheOfapereadingesnd of ahﬁrmmgsm @sr ai presLURy-fdovwnppessiory down
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“about suﬁ%ﬁ?heéhﬁﬁtaZEBEPOI‘FnSF«ﬁfﬁ 288h) fooméd cin &heorpoverddseribamts as a -
right-side holder 223, and is swingably supported about support
shaft 223b. In FIGS. 8(a) to 8(c), a torigue 244 serves as a
stopper for preven;ing pearing portion 243 from coming off support
shaft 223b after bearing portion 243 is fitted to support shaft
223b.

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

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



stopper for preventing bearing portion 243 fromcom ng of f support shaft
223b after bearing portion 243 is fitted to support shaft 223b.

Swi ngi ng nenber 240 has d receiving portion 245 which abuts agai nst an
actuating portion 261 of operation |evgrg 260. Forned in a rear portion of
receiving portion 245 is a hol ding portion 245a for holding the rotated

posi tion gf,QperAld onAisee/e %Q?m{ Qﬁt— 2CEHahs ey &%Es%nzﬁéjxnd’ﬁ%@s

operatlon ever r ot ate i owmn In FIG 6,
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pL ovi ded Hed -d%%ngddHJ.BEEbQELQ 24087 250 Spthd VP’ mémbErd 1240, 250. As
snown I n

E t | |
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aPe fi tt27dJ Wéﬁ‘{)‘ss Z‘Zi;7 7g ¢ t???a%tr% 'r’bF?rebj"gﬁ? efPaf ;1 ?fﬁel ower
case 11 (% Bl 88d &) andFudheEura rmstza.qté.agrporthganﬂS immst288teethei cts
the nunheml sheghsed ERRbel gn%gé%dbss géﬂﬂ | (RQdbadh iR Stacker

section 220 when 9 eration l'ever S Totated cats| ng sSwW nging, nenbers
240, 250 IRFERING2By“RBANPH2 TS A8VEEL PHY HRERFATAS Cansing, SHANFHAE GS.
L2 and L3sembers 240, 280 thosming byl fiSand Oofirtthel Actpaping frestbern 260 |l@s 312,

i s the ondpgneed- Ffcs Ol £rapgupRorted on the central portion of a shaft 371.
Bearings 372 and 3/3 are -resp ectlvelﬁ supported by bearlng suE orts 229a,
229b which are forf®dSHTedralFilFSwi L6 30kt bln BRPaF fapd-das&° &ht. 374

is fixed itso _‘hlea‘ohl§7i=ed4¥51 g:eaaﬂeeﬂéubpofﬁcatdrormié Yeefitixedn nb;ttaoxdmfumg
tsgrsr:ogp]ar%pggl }[g:-lb)nl ng e%?:ﬁﬁ&égggzl 2;1%{ BI7| ggg V\%gﬁglal:?gé‘é%ifng'rg%ﬁ sYean y
i ncl udi nePeRrEEAT  §epPPorts 22%9a, 228%b 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 systém . which will be described
later, feed-in roller 312 rotates. A temporary positioning hole
229c 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, 229b clamping bearings 372, 373 by means of side
frames which will be described later.
Next, a description will be given of the operation of
. automatic paper feeder 210. It should be noted swinging membexr 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 lever 260 rotated to its position
when the paper is to be loaded into the stacker section. Actuating
portion 261 of operation lever 260 abuts against and presses



roller 312, shaft 371, bearings 372, 373, and gear 374 is set in |ower case
11. The feed-in roller assenbly is secured by bearing supports 229a, 229b
cl anpi ng bearings 372, 373 by neans of side franes which will be described

| at er. Next, a description wihh be given of the operation of
automati c paper feeder 210. It should be noted sw nging nenber 250 operates
in the same g o] a tio the
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portion 245a, .res ﬁ#% tndthe Lﬂgatlon of operation |ever 260 to the
posi tion PPPAEPRALBHYFFRES 13 -Referring to FIG 13, if a
plurality of sheetsRQﬁeqaapgr»wsFIGhsdﬁbedflmtn&um&&ﬂuy'O§e§heeh526I)napa;
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pr event ed 2 X TREFRID e8RSt ALy g%ﬁ‘?‘ﬁ' cHoi & “Bo?%wtze?ssaE%Fﬁanp%?ﬁ%éﬁ on

with SepabﬁtIﬁWe#EﬂMon24leven|y2&n1 appdoptheie nindeertioh shsetmreofernxader P4

IS | ”Sertﬁﬁekgf&é he, &afgﬂ:ﬁ%‘ihboﬁ%tz@ﬂ: 2-556%&@ % E@H finé fén AL 5' i de
peci 1

over separ ation p opera I on ever
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al 58 as 8 gange o] W I Wi el
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260 is ro since the nunmbér s I nsert er secfion 220
i s restrietegring above separation pawl 241, thereby maklng lt possible to

obtain an accurate paper feeding-in operation. Alsoc, 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. i

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.



by restricting portion 263, the sheets of paper P can be prevented nore

reliably fromentering above separation pawl 241. Furt her, since
operation | ever 260 al so serves as the discharged-paper tray, the nunber of
conmponents used is further reduced. Furt hernore, when operation

| ever 260 is rotated causing actuating portion 261 to swi ng sw ngi ng nenber
240, hol ding portion 245a of sw ngi ng renber 240 engages actuating portion
261 to nmaintain the position of rotation of operation |ever 260. Hence, the
operation of inserting the paper is facilitated.

20 Sub uently, the group of excess sheets of paper P3 is
renoved. @eratigﬁwW?£°§§gﬁﬁﬁmqng§rﬁm P %h, as
shown “in FI : ' | &: 0 ' . | hg
down por {1 oyeA% s B3 Sy pdchigyas BT ¥ oA ST 880 BEEIST
force of co ' bsiilg 2dowvn R4 ol Mgt REmbe 240, agai nst

dévwh Sfifrkssis
‘feed-in roller 312. At the sanme tine, swi'nging nenber 240 réefurns to its

ori gi nal posiovesupwarhby the farceiof comppession 3gring 233¢ allewing the\paper t6 b¢ pressedt a
| eadi ng end of the  paper, encloses the corner of the paper, urging the
paper downwagainst feed-in rollerBli2. opicthe same time, swingipg member 24 reqyns teifwf i gur at i on

can now be described wt ref.erenc, o, FIGS., 14-16. Corner . Pd o e
eadi g ondOPO) EASHob <0l SeBRHEN B A4Y, IoGRST ovE acamer,Of b [ERERE SHHotAle <
agai nst sepﬁégg{,i &ﬁ,}er s ] p%el’ The size of |oop
Pb is restr tédagl;(/,%\ggp 0 82?{3?%?%‘&% |zg 0 oop Pb reaches a
predet er mi ned | i The opefation of thP@rifter in'this|cOmfdudationtan Abw bbBeRABYS with Snapped
off and renoved from separation paw 241, as shown in FIG 15. Corner Pd

t hen cont acteferenpeto EEGS; didti6n Camaérl Pdxsfahe lehding et ofpgpérd® fed iy théltutationt he

sheets of paper P are separated, and individually (EIG, 16) fed to
aut omati ¢ f%&g?‘hﬁ‘ ?WIEG?“%WWSN} pavd 344 o thereRy fgrminghloop Bbe Ths| | er s

330 rotate L (18P BPR redc 8GR BP10d) hSiakd £3n. RARE iz of foop BH Tohchlea
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 intermediate frame 110 and ink jet head H mounted
on carriage 60. Carriage 60 reciprocates in a direction perpendicular to the plane of the
drawing of FIG. 3A. The paper printed on in print area PA passes through transport
section 380 and discharge section 490 and is discharged onto operation lever 260
servicing as the discharged-paper tray. The discharged paper is designated by P1.

Accordingly, a printer constructed and arranged similar to that described above is

more compact than conventional printers




paper feed rollers 330 and reaches print area PA via pinch rollers 350.
Print area PAis forned between an upper surface of internediate frane 110
and ink jet head H nounted on carriage 60. Carriage 60 reciprocates in a
direction perpendicular to the plane of thye drawing of FIG 3A The paper
printed on in print area PA passes through transport section 380 and
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314 servi Qg A8 Ao 0V, gear, as will be described |later, and a feed-in
gear 374 f"?lfegtt(e)ggd?c‘glé&si'n roller shaft 371 on which feed-in roller 312 is
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carriage 5§1L03aééglay§3tQ@xégeggrgkg %t%%%ighgnthereof, a sun gear 313, a
planetary gear 314 serving 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 Irom feed-in gear 374, and is adapted to engage
with a feed-in gear 374 only when the carriage is located at the

feeding-in position.

~ FIG. 18 is a left-hand side elevational view 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 frame 130. Further, FIG. 18 depicts an arm
3140 disposed on an outer side of sun gear 313 and rotatably
supported by shaft 133, and which supports planetary gear 314.

" FIGS. 19 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 geaf 313 and an
arm 3140, which will be described below, is disclosed.

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



FIG 18 is a left-hand side elevational viewillustrating a left-side frane
portion located in the printer case. The left end of feed shaft 331 and
feed-in roller shaft 371 are respectively supported by left-side frame 130.
Further, FIG 18 depicts an arm 3140 diazsiposed on an outer side of sun gear
313 and rotatably supported by shaft 13¥ and which supports planetary gear
314. FIGS. 19 and 20 depict a hole 131 for supporting feed shaft
331, a .hole 132 forxsuppdPt hag &chele BY4d |zotasably Sitited rpmdiafitod33a
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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 4§0. Actuating portion 564 is
provided on the leit-side surface of carriage 60. Actuating
portion 564, 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-like coil spring, the force of actuating
portion' 564 upon spring member 150 is effected smoothly (see FIG.
24). Spring member 150 is restricted from displacement in otherxr
directions by holding pieces 136, 136.



formed at a distal end thereof. Wen carriage 60 is brought to the
feeding-in position adjacent side frame 130, actuating portion 564 passes

t hrough hole 137" forned in side frame 130 and t hrough the space 138

bet ween hol ding pieces 136, 136, and esses and di spl aces internedi ate
portion 153 of spring nmenber 150 to the right as viewed in FIG 18,
allowing arm 3140 to -rotate so planetary gear 314 neshes with feed-in gear
374. Because spring Imeagditicn, itheamesingktpxessingir aegionnef fpjanetary
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reset such that N = 0.

Next, paper feed motor Ml is rotated in reverse (step
ST3) and the paper feed 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 rotate reversely. As shown in FIG. 24, this
rotation is transmitted to feed-in gear 374 via sun gear 313 and
planetary gear 314. As a result, feed-in roller 312 rotates in the
clockwise direction as viewed in FIG. 24 so that paper P is fed in
by the operation of the above-described automatic paper feeder.

Next, a determination is made on the basis of a signal
from paper detection switch 923 as to whether or not the paper is
actually being fed in (step STS5).

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



cl ockwi se direction as viewed in FIG 24 so that paper Pis fed in by the
operation of the above-described automatic paper feeder. Next, a
determ nation is made on the basis of a signal from paper detection swtch
923 as to whether or not the paper is actually being fed in (step ST5).

|f the paper is being fed in, feed not@% ML is reversely rotated by a
predeterm ned anmount (here, by 120 steps) (step ST6).

24 ‘ In Step ST7, carriage 60 is noved to a printing standby
position (a position where actuating portion 564 is disengaged from spring
menber 150). When actuating portion 564 ceases to press agai nst

spring menber 150, arm 3140 al so returns to its original position (the
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transport section i'ch 1ncl udes transport ers G 1
and star BFRASETIREd33D9uRE| (Gere)y, bysSHA| Ft%%sbh schar ge section 490 whi ch
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paper |s *ollers 330, and the leading end portion of the paper reaches

print area PA via pinch roller 350, thereby assuming the so-called
"head-out" state.

In Step ST9, the operation waits for a print signal.

Subsequently, when the prink signal is inputted, while
carriage 60 reciprocates by the operation of a carriage motor (not
shown), ink Ls ejected from ink jet head H and printing takes
place. The printed paper is discharged onto discharged-paper tray
260 via transport section 380 which includes transport rollers
38la-381d (FIG. 1) and star wheels 382a-382d (FIG. 1), as well as
discharge section 490 which includes pushing-up portions 491, 491
(FIG. 33) for pushing up both sides of the paper and a knurled
roller 492 for pushing down a central portion of paper Pl (FIG.
3a).

As illustrated in step ST5 of FIG. 25, if the paper is
not being fed in, a determination 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-STIO).

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



not being fed in, a determnation is made as to whether or not the nunber
of steps. of reverse rotation of feed notor M (the nunber of steps N
counted in Step ST4) has reached 1000 (step ST10). I f feed notor
ML has reached 1000 steps, it is deternm pgd that there is no paper in
automati c paper feeder 210, and in Step ST1l, a display is given on a
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used. In this Thus, spring member 150 serves to rotate arm 3140 and
also serves to return arm 3140 to its original position.
_ It is understood that various modifications can be made
to the actuating mechanism and driving mechanism.

For example, the actuating 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 Ll. 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 rod-like coil -
spring, and, in its place, a leaf spring may be used. In this
case, a smooth operation can be obtained if portions of contact
between the leaf spring and the actuating portion are shaped to
contact each other smoothly. However, when the spring member is
formed of a rod-like coil spring 150, a smooth operation can be
obtained without needing to provide such shaping.



case, a snooth operation can be obtained if portions of contact between the
| eaf spring and the actuating portion are shaped to contact each ot her '
snoot hl'y. However, when the spring nenber is formed of a rod-like coil
spring 150, a snDoth operation can be obgglned wi t hout needing to provide
such shapi ng. 26
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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 of the two rollers 330 oxr 381. As shown in FIG. 27,
the distal end of pressing portion 141 is located at a slightly
lower position fxom a tangent T to both feed roller 330 and
transport roller 381, and is arranged to press paper P downward.
For this reason, the paper is guided slightly downward
when the paper is fed by feed rollers 330 and the leading end of
the paper enters print area PA. However, the position of pressing
portion 141 is set such that a leading end Pa’ (dotted-dash line
in FIG. 31) of the paper passes above portion 1ll2a, opposing the
print area, of ink shielding portion 112 without coming into
contact with portion ll2a, and is brought into contact with paper
guides 113.



print area, of ink shielding portion 112 without com ng into contact with
portion 112a, and is brought into contact w th paper guides 113.

27 Next, a description will be given of the printing operation
in the above-described print area. 27 The paper fed to automatic
feeding path 202 by the operation of automatic paper feeder 210 is

detected by paper qgfect |aon8e§¥\4_.{_§%&°n92§l buqeaz.?gﬁe(‘btfed hga%%.éxtlﬁﬁd

subjected to deskewn Woun aroun eed roI ers
its | eadi Ppexakjoreinethepaboite-assrphed print arearfter the paper is
detected by. detecti qheSWdpelt %t ids\eauaaﬁefwa!eéamgt@ar:aacduzorwt tReea

s ef oot ol RITHAS bgF RRRSHan s char | REeRb “ARPI R (TRESTIRE oY cPAPRE
portion lidetegrionhatwiteh | r=r123does Thet deneeted o Hamed r b5| csub38Fedr tanmmge

any otherg&OoRAMRNt Snd is then wohrRddddOR Sedhodids: R4y, 3&%%9&6
t he paper set..in agtomat | C er feeder 10 i s |ocated bel ow i'nk ield
112, this PAEAGE enﬁ?t%’% AL aFRR S Furthernore, as noted

above, | eadi ng edgeAPter gthe pappapet dehactsdldaeqiséqepltioens‘eifsc}pﬁizm, thea PA
'S gul dedfdi:éﬂ“%ta tfamssess—abayenmra 'él‘laaljpiadu‘épl%%s'a”&a&ﬁﬁrarE.Ht &h&L of
I nk shi el port 2 vm hout™ cont act, |£1 gort on 112a g ’t:

agai nst p g 5 § J1“1 ¥R i TV & gi‘ eT%f%’reedte%h 1&53& B¥ not
st ai ned b)arém;aertnheaﬂaﬁ 'nbg' ik adlidr sugike imk shnieslddingg goo‘rtt.bnnluz so

The | eadi ng,,8dqg0f; tkheoaep% V"Qhﬁ@r@aﬁoe%é&egoﬁé §§@ao£’aéa,gar§ gltfg,g'

" guided.to paper discharge rollers 1 by paper gurdes 113
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shielding portion 112 without contacting portion 112a, 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 edge 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 being pulled by transport rollers 381 and star
wheels 382, as shown in FIG. 31.

Paper P is pressed over its entire width by pressing
portion 141 so as to position the printing surface. Pressing
portion 141 is not affected by the processing accuracy of the

' surface of feed rollers 330, and maintains a gap G between the
printing surface of paper P and ink jet head H constant. In 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.



FIG 33 shows the paper printed in print area PA being discharged onto
dlscharged paper tray 260 via transport section 380 and di scharge section
90. FIG 1 depicts transport section 380, which includes six
paper discharge rollers 381 (speC|f|caII§ 38la to 381f) forned of a
resilient material, such as rubber and?8i x star wheel s 382 (specifically,

za L0 382 0 ShoRee, L iy! S RehoRRoke! ALLARYILY JARET LB Bhins

rollers-381a to 381 1 Vel
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respecti valns dwchirgeeseeyiear ed by internediate frame 110. As shown in
FIG 17, paper disc g L r 84a_fj xed
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intermedi ate _frang 11 S shown, i
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shown i n BuBpo2ied whe niresimekideter frdme BED r dsats@ownninhBIGapk?, fmamEmg

directiong tsEﬁQégétL?ﬂﬂeﬂseafsﬁ%émﬁ@é&%’Wr&a(f 3% SRl Ndd 4 | o)

al ong rectan and transmts the power of ‘each fee | er
330 to thFé&aﬁbﬁ%rsm@%a}% rdY &°& Fotatpbly %’-Y‘F’h@fr]a?fe% L tTEHY eed
roller 33@eeat abkbers 330liviecttwon toppssi teidg ddaespapenetadlly nipdlicaasd on,
transm ttingsg Far 385 noves upward (in the escaping direction) al ong

rect angul ar %o es 111, an does not _transmt the power of feed rollers 330

to paper discharge Transgistang ggﬂ&éﬁﬁlﬁﬁns%‘éﬁ‘teddﬁg@@a?’ﬁé‘gﬁ&l serdiatg]
rotate onkygehenpdeeibr ddsar smasmmg)tvaittm igithee paper 3§3edong38ia efilxeain,

irect on 8 PStatii ERaklols 8560, sbackivebl S, 5 sol1pl ot PN RSt
two star WRBAI 5naFobbifgiFnTEcds vatn: feed spkles 3 ancbsa)eeqw yhaft
opposite gpss 3Bbaimfeddrd 1yhEokmd86 aBothuPhEs L& ClimuIPShdTtABBS5c are
movably supported in ractangular holes 111 formed in intermediate
frame 110, as shown in FIGS. 27 and 28. 1In this configuration,
transmitting gear 385 acts as a one-way clutch. That is, as shown
in FIG. 27, when each fsed roller 330 rotates in the paper feeding
irection, 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 38l1. FIG.
28 illustrates that if feed roller 330 rotates in a direction
opposite to the paper Ieeding 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 rollers 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 3B2 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



29 120 (FIGS. 29 and 30). Referring further to FIGS. 29 and 30, a
support portion 121 is forned by bending a portion of upper frame 120
downward. Opposite ends 386a of shaft 386 are supporteed in elongated
hol es 122 respectively formed in Supporyjg portions 121, and can nove in a
vertical direction. A spring 387 constituting an urging nenber is fitted
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W th IntgéfT£¥£I§8{ragﬁdl%génA%r%Hgﬁgréfh;qEhe 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 depicted in FIG. 31, paper P is printed upon
while in print area PA while the paper floats in the air by being
pulled by transport rollers 381 and star wheels 382.
In FIGS. 1 and 3, discharge section 49q includes
supporting portions 491, 491. Supporting portions 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 of the paper.
Supporting portions 491 and 491 are defined by fixed ribs

formed integrally with intermediate frame 110. As shown in FIG.



30 1, supporting portions 491, 491 are disposed at positions aligned with
star wheels 382a and 382f, respectively, |ocated 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 uppeggsurface 49la of each supporting

portions 491, 491 is incliped in_the_ di schargl ng al rection of thi 8ﬁ€§
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and seconu stoppers 93c w;th gaps that do not hlnder 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
=ransported 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 ii there are variations in the urging forces
of springs 387, these variations are distributed to the respective
two star wheels 382 via shafts 386. Hence, the variations of the
force applied by each star wheel 382 against each paper discharxge
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.



31 Mor eover, before the | eading edge of the paper enters discharging
section 490, pushing-down portion 492 is |ocated bel ow upper surfaces 491la
of supporting portions 491, 491. When | eadi ng edge Pa' of the
paper enters discharging section 490, Qoth side portions of |eading edge
Pa are guided gradually upward by uppér surfaces 491a of both-side

supportin ortions 491. _At S | LOR. of.
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FIG. 33 shows paper P discharged up to the midway

position.

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 arrow Z before the weight of the paper
itself forces the leading edge to fall, thereby contacting printed
surface P1f of paper Pl. Paper P appears to be stiff, and appears
to discharge as if it was <£floating. Because the time until
discharged paper P slidably contacts a printed surface Plf of
stacked paper Pl is delayed, the time for the ink on the printed
paper Pl to dry is increased and the risk of any ink émearing 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.



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 Tear end portion PC of paper P'is maintained in
its. concave state by discharge section 490. Wen a subsequent sheet of
paper P2.enters transport section 380, ifs |eading edge P2a passes
transport section 380. _\Wen |eading edge P2a contacts trailing eg%e Pb of
a preceding paper PBIGdi 38nhahejs RARSY §n 2§5°HoReinGt Iprhar ed
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33 If preceding paper P is pushed out by bringing the

leading edge P2a of subseguent paper P2 into contact with the
trailing edge Pb of preceding paper P, the stacking operation of
preceding paper P on earlier printed paper Pl will be unreliable
(see FIG. 34). However, by temporarily stopping the transport of
subsegquent paper P2, any contact between leading edge P2a of the
subsequent sheets of paper and trailing edge Pb of the preceding
paper is eliminated by making use of the inertia of preceding paper
P1. In this way, the operation of stacking preceding paper P on
the earlier printed paper Pl becomes very reliable.

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



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, rgéul ting in the discharge of
paper w thout damaging the printing surfaceé. In addition, the
paper is discharged in a floating state because the printed paper .is
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The above construction 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. '



i nclined upward in correspondence with the paper discharging direction,
the placing of the paper into a concave shape can be nmade snooth. Si nce
the knurled roller is supported by the rotatable arm ~the changi ng notion
of the paper into a concave shape is effected nore snmoothly in conjunction
with the aforementioned rotating notion34 Fifth, since the weight
of the knurled roller forces the paper downward, an urgi ng neans such as a
Spring .becones unneoasxhnysiace the ympeer stxfakesf ofctheyfixekdribd axe
concave. sk 1.3 h a 095:4?%%% n r | t ' ‘m% iqTpl er
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‘in carriage body 62,. connect i ort.ion_75 far ¢ | Lt h i nk
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formed in a centrﬁ tg;rtlgn thqreof. An i nk channgl. 5¢,. connect ed ﬁlo an
i nk channdt2PROBFR Head2E" He 660 CTRIARN G nTGSEERt PRI D8 P Sh SFPAEEdI e
75a. constru@;ﬁ-phagg cover 63 includes pins 63b, 63b that fit in-round
hol es 62b, 62b pl agedei i HBSCEOFIRIS w1 dd YiGbnShE & cEREEIAGH 208N 62.

‘A pair of_ claws 63a, 63a .engage with uar e "hol es 62a, 62a (FI G 38). forned
in side m?gﬁeﬁgrﬁa’g’é?‘ b%f?f‘églgecﬁﬁﬂf@g‘g‘ dﬁ/@P%er"geﬁ%ﬁ’fqeo Sarri age
body 62 by pl aci ngFpEns BBbikEn & opdénhoview 6 A lusngabynghecarnjagenehf . of

claws 63a24i413580¢8" enBLh&Ss P Rarriage bodf FRUSHA Y AFAiiap Shvee §9) med
in a box sh pmnd i nt egr al th carré%e cover 63. Ink,cartrldae 90 Is
mount ed SH SRR FGEPEFEIDN? B AmouRade deR§CBor t FIR - 78701t Re PABAIVEEEst rat e
is fittedviith zerekdngpaews hidted, of| casrbdge ety iwith elnkt icasityidge 90

35 | ar W’sq;lgéd A& dgy med in left and right side walls of nmounting
an

portion serve as, paths for [i)i ns 94 of the_ ink cartridge.
. 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 75c, 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 62b, 62b'placed in the corners on a lower side of
carriage body 62. A pair of claws 63a, 63a engage with square
holes 62a, 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 relativelv




(See FIGS. 23 and 39). Supporting portions 66 are fornmed on the upper
surface of the carriage cover 63. As shown in FIG 39, ink
cartridge 90 has, in its bottom a connecting portion, generally

i ndicated, at 91, for engagenment w th head substrate 71. Connecting
portion 91 engages connecting portion 753%f head substrate 71 when ink
cartridge 90 is npunted in _nounting portion 64. Essentially
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sections in Qditign to 8?4151. These sections are starti portion
curved gr 8% CBAB"eLr firati ng portions 84d. Starting portion 84b.

comuni cates W th iAsrcthesinngigr GAGS.8428 Aadni 3B} i BgnpSPhétitaiddconvex
comuni CatRs-twiohld td3e SidrbiRg Ber Li-gn | g o - gLl ng
shaft 83 as a center, radius R zFI G 41 %egdﬁléﬁ%a\éggeg‘g%g‘ gk"soatﬁ’adlszﬁéR
moves fr oM §TAFEFnG* pbtt | GFE46980%Rur ved groove 84c to terninating portion
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'33, f\(,)\n.r [rﬁdlg.%&egg?jf% ggréeg,ge()fcuttggglﬁ.dgg' of arms 82. Assgég)ég |89,F|8§S'ar2eB and
rotatably supported by supporting portions 66 so lever 80 is
rotatably supported in the directions of arrows al and a2 in FIC.
39.

A cam groove, generally indicated at 84, is formed on the
inner side of each arm 82. Cam groove 84 includes an introducing
groove 84a that introduces pin 94 of the cartridge into cam groove -
84. Cam groove 84 has three sections in addition to 84a. These
sections are starting portion 84b, curved groove 84c and
terminating portions 84d. Starting portion 84b communicates with
introducing groove 84a. Terminating portion 84d communicates with
the starting portion 84b via a curved groove 84c. Using shaft 83
as a center, radius R (FIG. 41) graduaily 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.



nount ed, tongues 85 and 85 can flex, and sem spherical convex portions 93
engages in elongated hol es 85a, respectively, allowing tongues 85 to
resiliently hold the uppér portion of ink cartridge 90 in the direction of
novenent of the carriage as indicated by__arrows A and Bin FIG 23.

A stopper pin 87 will contact supporting3 ortion 66 of <carriage cover 63
to restrict any excess rotation of |ever 80 mheg | ever 80 rotates in the

direction of arrow A2t9Rg4s 8fp}s a resilient: 25 - | FRRTY8Ss 18nE°FBERt i ng
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di rection o r 5 €2€ I n,94' enters curved groove 84c. Si nce
radi us R ia%%Pgésg\é\érg% Bdélélcgllgédziéret ofore, pin 94' is forced dowmward in

slit 67 as |ever® Swpperopined? will t¢antasttocppostiogr Bertinn 66 of
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When | ever 80' ful IBEG-.ofatiddusnrates dhecsounring andrdemminting operdrden he

posi tion padigRt&d-dPidgResgokdthd i1Rer 80l G 42), each pin 94 reaches
term nating portion,.B84 OL the8 am groove, . gnd %he cartridge_.is comletely
mount ed. Nor eover, & tuse?Vi% 80adf ISP £ EBRrFTTRTHAT 9L AFTRAE -

fitting sendethmenpsyninbicinteddgente macivedonvameporiniocag8rddge HD is
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cartridgesach pin 94 (ﬁiGt% ggﬂfﬁa}é hﬁa&@éé' RULoaLAP ARSI 41:QN §9T 50
performn t he above-descri bed operation. . _This carriage stop -
position %‘?%g‘gaé’%t&aﬁpﬁﬁg %iltsl hen guided by an introducing groove

84a’ of the cam groove in a lever 80’, and reaches a starting
portion 84b’ of the cam groove. _

Therefore, if lever 80’ rotates in the direction of arrow
al, each pin 94’ enters curved groove 84c. Since radius R
increases as described heretofore, pin 94° is forced downward in
slit 67 as 'lever 80’ <xrotates in the clockwise direction.
Therefore, a cartridge 30’ is gradually forced downward. As
cartridge 90’ moves downward, a connection portion 91’ 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 positi.oﬁ 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 cbtained
since each convex portion 93 of the cartridge is fitted with a
click in elongated hole 85a in each tongue 85 of the lever.



in which a cap 100 is fitted to head H Cap 100 is fitted to head H when
the carriage is stopped. Cap 100 prevents the ink from drying in the
nozzl e of the head. Cap 100 can al so renobve any clogging of the ink by
sucking the ink fromthe nozzle. A |leveny 101 noves cap 100 vertically. A
punp unit:102 perforns the sucking operation FI GS. 43 and 44

depi ct an upper case,of t rint ner al |nd 3
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Therefore, if lever 80 fully rotates in the direction of
arrow al, i.e., if ink cartridge 90 is completely mounted in
mounting portion 64, 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. N
' 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 .



thereafter abut the stopper, preventing any further novenment of the
carriage. Specifically referring to FIG 45, the carriage stop position
is provided for nmounting or demounting ink cartridge 90 in/on carriage 60.
Stopper 13d is placed in the vicinity of this <carriage stop position.
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FIG 46 is A3°8¢ ic diagramillustrating the print area and the nonprint

area in this secondrhEmisodi thentintgntiora odr itite prates, Endozevented rfiram ea

Al and A2pkeealegl svaihell sihdesapfifd Beop! SPsifACn \sEERER d3 kheadayhiToWn.
position where cap 100 is fitted to head H. If there is an
increase in pressure in the ink channel when ink cartridge 90 is
mounted on cartridge 60, the ink is captured by cap 100.

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

Fifth, the construction and arrangement of tongues 85 aid
in reducing the vibrations, and any ancillary noise due to the
vibrations, of carriage 60 when carriage 60 reverses direction.
Tongues 85 of lever 80 resiliently support ink cartridge S0 in
carriage 60. When carriage 60 moves, the inertial force and
vibrations of ink cartridge 90, when carriage 60 reverses
direction, is transmitted to carriage 60 through the tongues 8S5.
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.



In this enbodinent, the carriage selectively effect the paper feeding
operation or the suction operation by being first allowed to enter first
nonprint area Al to select the state of a changeover neans provided on the
carriage. Then the carriage enters sed8nd nonprint area A2 to change over
the position of a drive gear by using the changeover neans.
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Changeov@rndlm'a]n of the frame. ...ngag.mg portion 6812 is constructed and
arranged to loosely mount and slide along upper end Fl of frame F.
An ink jet head H is mounted on carriage 610, and
printing takes place by injecting ink i toward a sheet of recording
paper (not shown) located below head H, as shown in FIG. 49.

- In FIGS. 47 to 49, a drive gear, generally indicated at

20, is connected to a rotating shaft 21 slidably supported by frame
F. Drive gear 20 achieves a paper-feed driving position for
driving a paper feeding mechanism (see FIG. 17) by engaging a
paper-feeding-mechanism driving gear 22. Drive gear 20 can also
achieve a suction driving position for driving a suction mechanism
which includes pump unit 102 (see FIG. 43) and the like, by
engaging a suction-mechanism driving gear 23. A flange 24 is
rotatably attached to a rotating shaft 21, and a compression spring
25 is interposed between flange 24 and the frame. Drive gear 20
normally engages the paper-feeding-mechanism driving gear 22



and is disposed in the rear portion of carriage 610 in such a manner as to
be rotatable on a shaft 613. Changeover lever 40 is fornmed of a synthetic
resin, and includes a boss 41 attached to shaft 613, an actuating |lever 42
formed integrally with boss 41, and a |ogking |ever 43 al so forned
integrally with boss 41. Locking |lever 43 sets the rotation of the

actuating | ever 42. Actuating |l ever 42 has a substantially
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subsequent sheet 0 recor I ng ga per are per or e ‘nce .
carrlage é?ﬁ bﬂg ever 43 sets t rotation of the actuating lever 42.

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

As shown in FIG. 54, a retainer 43a and a resetting
projection 43b are formed integrally with a distal end of locking
lever 43. Retainer 43a is formed by being bent substantially
orthogonally toward the carriage and whose distal end is formed as
an inclined surface 43c. Retainer 43a engages a capping-position
hole 614 or a suction-position hole 615 formed in carriage 610.
As shown in FIG. 55, when resetting projection 43b is engaged with
suction-position hole 615, resetting projection 43b is capable of
engaging a resetting protrusion F3 which is formed by being bent
downward from a top portion F2 (see FIG. 49).

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 bv being bent toward this side



shallowy enters into first nonprint area Al, the first distal end portion
42a of actuating | ever 42 does not abut against selecting protrusion F5,

as indicated by the solid lines in FIG 52. Thereafter, the carriage 610
returns to print area PA, and printing is perforned on the second sheet

of recording paper. The sanme operatiggn is repeated until a predeterm ned
nunber of sheets are printed. The capping operation is performed
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count ercl ockwi Se agai nst Spring
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operation is repeated until a predetermined number of sheets are
printed.

The capping operation is pefformed 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. 49. Accordingly, actuating piece 30 maintains an upright
state as indicated by the solid lines in FIG. 48, so that drive
gear 20 remains engaged with paper-feedxng-mechanism driving gear
22.



| ocking lever 43 contacts with an upper side 614[a] (see FIG 48) of
cappi ng- posi tion hole 614, and retainer 43a di sengages from
cappi ng-position hole 614-while |locking lever 43 is deflected in t he

direction indicated by arrow a in FIGS, 50 and 54. Selecting protrusion
F5 still forcing changeover |ever 40 t4%rotate agai nst the spring force
of spring 44 causes_retainer 43a to engage suction-position hole 615.
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43b al sotheburinggaiditie 6£SebkiNg 44 causes retainer 43a to engage
suction-position hole 615. When retainer 43a reaches suction-
position hole 615, retainer 43a rotates in the direction of arrow
b (FIG. 50) by the resiliency of locking lever 43, and engages
suctién-position hole 615. Changeover lever 40 is now set in the
suction position.

‘Subsequently, carriage 610 passes print area PA and
enters second nonprint area A2. Then, as indicated by phantom
lines in FIG. 48 and 51, second distal end portion 42b of actuating
lever 42 contacts projection 34 at the tip of actuating piece,
thereby flexing actuating piece 30 clockwise (in FIG. 48). As
actuating piece 30 flexes, ring portion 32 of actuating piece 30
contacts intermediate-diameter portion 20b of drive gear 20,
causing drive gear 20 to slide in the direction of arrow Yy (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



protrusion F3 when carriage 610 enters the second nonprint area after
changeover lever 40 is set in the suction position in first nonprint area
Al ,.in this case resetting projection 43b abuts against the front surface
of resetting protrusion F3, as indicated by arrow X2 in FIG 55, and
retainer-43a acts in such a manner as to enter deeply I nto suction-position
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m ght be pmeitdtusdofhiaFB when etetwizge 610 enters the second nonpr:.nt area
after changeover lever 40 is set in the suction position in first
nonprint area Al, in this case resetting projection 43b abuts
against the front surface of resetting protrusion F3, as indicated
by arrow X2 in FIG. 55, and retainer 43a acts in such a manner as
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 drawback found in
conventional mechanisms of the recording paper being fed when the
suction operation is performed is eliminated. Furthermore, the
drawback of the suction operation being performed despite the fact
that the head is not clogged is eliminated. Moreover, since only



45 ' CLAIMS 1. A printer

conpri si ng: a stacker section for storing a stack of sheets of
paper therein; an upwardly urged paper stack support plate disposed
in said stacker section to wurge the stack of paper upwardly; - a

Sw ngi ng nmenber having a separation paw 44cat ed above a corner of a

| eading end of the stack of paper,apd a pressing-d ortion_for pressing
down sai d 998pBPRBFIRK 2X83ppSr BIEY%&%‘P %ieécgvxfﬁ%? n‘bf)%é’ﬁ“ﬁgi AR VRl 1y
suppor t edwiathr 6f atheprlnrer an theée sditemzadofetheercw ziah deparduted. paw
and said pressing 9" e p@Ndeen that £Hb YiYeres0Bete¥oiei MW | Y

supported above said stacker section an r}?vigﬁ a“ camportion, the
oper at i on2mPeRgr tHesAg MREL, RRRITERE, TR $he CRIPTRAMA PHTRAHY i a
-posi tion effnbiehtlheatenined tarsh) uwigee tdertadinnghaggeenimey devmasiedlin at a
_point internedat ' j doNs R ddivm (2 LHE SWR0I NG
menber . Egrg%éﬁﬁ%?g?aﬁé%%g%% giﬁﬁ%iigil %gi wherein a (gi)r of sal,
swi ngi ng WiBhews eRaTrtingofaBMytBRpported for SSGPSt PSnthBotRVeHEloRe 4t and
sai d oper aki DirdrRiey thas slPpaiattet conthimminipothe ainvecdelcat paimednko
urge one Qf said_sw,.pgi QEEQ OVWRL Gl " PE| | aimed
inclaim TI‘%‘F&CI‘% %gg V\}r‘%erel n%érglng Qperé‘tq%%n fg%JéJF ihs% E).Ihgél e%éevé:t %Sa
restricti hjlporrative gndr agtrirtd dgmiffdnguRgB$e of sheets of paper which
can be i njserteddanctts;ayéq% €8 Ee_aiu%d&%aekea R4 tRE SYIvWERgUc DRI biren
ever is in sa osition [ t he cam portion.urge e_sW ngi
member dotRbER ‘%/t% gover aﬂd‘gr%ttzlﬁ gsnﬁFh?réh‘{ isﬁ"-&ﬁ?lgf Eﬁég?ﬁs ft}gf.p‘%r 3,
wher ei n sinvempismhieseihedaescribed and all statements of the scope of the
invention which, as a matter of language, might be said to fall

therebetween.



serves as a di scharged-paper tray. 5. A printer as clained in any
preceding claim wherein a holding portion is formed on each of said .
sw ngi ng nmenbers to hold said operation |ever in said_position by __engaging

wi th said cam portion when said swi nging nenber is urged downwardly" by
sai d operation |ever. This Sheet Has Been Replaced
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CLAIMS

1. A printer comprising:

a stacker section capable of setting a plurality of sheets of paper th&ein;

a hopper disposed in said stacker section to urge the paper-upwardly;

at least one swinging member having a separation pawl located above a corner of
a leading end of the paper and a pressing-down portion for pressing down said hopper,
said at 1 east one swinging member being supported swingably about a shaft located
between said separation paw! and said pressing down portion; and )

an operation lever having an actuating portion capable of pressing downward and
swinging member, said operation lever being supported rotatably above said stacker
section. ‘
2, A printer as claimed in claim 1, and including a pair of said swinging members
supported swingably about a shaft, said operation lever having a pair of said actuating
members for pressing downward said swinging members.
3. A printer as claimed in claim 2, wherein said operation lever is provided with a
restricting portion for restricting the number of sheets of paper which are inserted and set
in said stacker section when said swinging members are swung by said actuating portions
by rotating _said operation lever.
4. . Aprinter as claimed in any of claims 1, 2 or 3, wherein said operation lever
serves as a discharged-paper tray.
5. A printer as claimed in claim 4, wherein a holding portion is formed in mh of
said swinging members to hold a rotated position of said operation lever b-y engaging
with said actuating portion when said swinging members are swung by rotating said
operation lever. _
6. A printer as claimed in any one of the preceding claims substantially as

hereinbefore described with reference to any one of Figures 1 to 55.
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