PRI NTER The present inventign relates erally to <amprinter. Tt%? patent
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56 depicts a conventi onalefped ntEredle ed in Jdapanese Utility Mdel

Unexam ned Publication No. 272952/1991. An aut@__@tic paper feeder is
constructed and arranged having a paper feed 3[)(%6 02, which is a

paper stacker, detachably nmounted in a printer®Bo 2 so a dead space DS
is formed between the bottom of paper feed cassette 2002 and t he bottom of
body 2001. Figures 57-59 depict a second conventional printer described in
Japanese Patent Utility Mddel Publication No. 74825/1988 havi ng a stacker
section 2004 on- which paper P is stacked, incorporated in a printer case
2003 constructed and arranged so a d@h@@e DS is forned between the
bottom of printer case 2003 and stac ion 2004. As illustrated above,
it is difficult to make the printers conpact because of the dead space
within the printer casings. In the conventional printer construction of

Fi gures 57-59, Thepstant kmnentioncielatss gefierally wpthtas fol lows. If a paper

di scharge support 2101 rotates in a counterclockw se direction as viewed in
Fi gures 58 and Ebis pataet applisation isglivided ot 60U Patees Application Nb. 334881617 an

i nternedi ate | e¥,er Zs’Lé)é'} to rotate in the clockw se direction as
igure epicts a conventional printer described in Japanese Utility Model

= D Q

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,m an operating arm 2102 rotates therewith

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



2 viewed 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
a pressure-plate operating | ever 2106 rotates in the same direction as
engagi ng | ever 2104 since they are both nmounted for rotation with | ever
shaft 2105. A pressure plate nenber 2197 noves downward as viewed in FIG
57 by the rotation of pressure-plate operating | ever 2106 to all ow paper P
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plurali tymoogntsefaeeé-gr O1::0 ggi%n a\rrz?.th lever shaft 2105. A pressure plate
member 2107 moves downward as viewed in FIG. 57 by the rotation of
préssure-plate operating lever 2106 to allow paper P to be inserted
between pressure plate member 2107 and a separation pawl 2108,
thereby making it possible to accommodate paper P in a feeding
holder 21089.

However, in such a conventional printer, if paper
discharce sﬁpport 2101 rotates in the counterclockwise direction,
pressure plate member 2107 moves downward, but separation pawl 2108
does not move. Therefore, if a plurality of sheets of paper are
inserted, the edges of the top sheets may enter above separation
pawl 2108. Hence, Ehis printer construction has a problem with the
feeding-in operation.

In the above construction, intermediate lever 2103 and
engaging lever 2104 are necessary, resulting in a complicated
printer constructicn.

FIG. 60 depicts a mechanism for driving a paper feed-in
roller in a conventional printer described in Japanese Utiiity
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 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,



I nserted, the edges of the top sheets may enter above separation paw 2108.
Hence, this printer construction has a problemw th the feeding-in
operation. In the above construction, internediate | ever 2103 and engagi ng
| ever 2104 are necessary, resulting in3a conplicated printer construction.
FIG 60 depicts a nmechanismfor driving a paper feed-in roller in a
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is disposed downstream of paper feed roller 2202 relative to prlnt
area 220la, rotates at a higher peripheral speed than paper feed
roller 2202 and pulls paper P past paper feed roller 2202. A paper
holding plate 2204 holds paper P against paper feed roller 2202.
In a printex having the above construction, paper P is printed in
print area 220la while paper P floats.

However, with this type of printer, "blind striking" may
occur in which ink is ejected from ink jet head 2201 despite the
fact there is no paper P in print area 2201la.

Blind striking cccurs after the paper is detected by a
paper detecting sensor disposed upstream of the print area but the
paper fails to reach the print area due to a failure in paper feed,
or the like. If the paper is detected 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 péper 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 holdiné 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 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



rotatably  -supports roller gear 2504. The conventional nechani sm enpl oyi ng
the structures descri bed above has the foll ow ng probl-em Since

transm ssion arm 2502 is not resilient, if left end 2502' of transm ssion
arm 2502 is pressed too hard by the carriage, 3 the force of
transm ssi on gear 2505 against roller gear 2504 is too nuch, and gears 2504
and 2505 will not rotate snoothly. FIGS "61-63 depict a conventional ink
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the axial dlrectlon thereof, and will pivot at different angles and

at different instances, which will also adversely affect the print
quality.

Further, ink jet printers print by discharging ink onto
paper. If the printed paper is discharged by means of, for
instance, a pair of rubber rollers, the ink that is not dry will
adhere to the rubber rollers on the printed surface side, thereby
smearing th; ink on the printed surface of the paper.

Accordingly, FIG. 64 illustrates an ink jet printer
cdescribed in Japanese Utility Model Unexamined Publication No.
41277/1990 that has keen proposed to overcome this problem.. Paper
Pl, printed on by an ink jet head H, is discharged using a paper
discharge roller 2401 made of a resilient material, such as rubber,
and a plurality of star wheels 2402 which rotate with the paper
nipped between star wheels 2402 and paper discharge roller 2401.
Star wheels 2402 are urged toward paper discharge roller 2401 by
means of respective shafts 2403 each having a resiliency or spring
characteristic. _

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

_ Star wheels 2402 are urged toward paper discharge roller
2401 by shafts 2403 each having 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



rol ler 2202 and pul | s paper P past paper feed roller 2202. A paper hol ding
pl ate 2204 hol ds paper P agai nst paper feed roller 2202. In a printer
havi ng the above construction, paper P is printed in print area 220la while
paper P floats. However, with this type of printer, "blind striking" may
occur in which ink is ejected fromink j& head 2201 despite the fact there
IS no paper P in print area 220l1a. Blind striking occurs after the paper is
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2202, theEBb§ BRARLATg The sonsreucsiopfthrpaat ip desqpibed wish peference
serious ppobiesN 68148. FIG.:65 illustrates a discharged-paper tray 2306
having a V-shape or concave shape. FIG. 66 shows how printed
sheets of paper Pl are stacked in the concave shape thexeby
delaying the time until subsequently discharged paper P2 contacts
printer paper Pl. In addition, FIG. 67 illustrates a technique in
which papex* P2 is discharged and is set in a convex shape to delay
the timé until paper P2 slidably contacts printed paper Pl. 1In
this arrangement, central interior roller 2304’ is of a larger
diameter than outer interior rollers 2304 while central exterior
roller 2305’ is of smaller diameter than outer exterior rollers
2305. Furthermore, FIG. 58 describes a technique in which paper
P2 is discharged and is set in a corrugated shape to further delay
the time until paper P2 contacts printed paper Pl. In this
construction, interior rollers 2304" have projecting peripheral
hubs while exterior =rollers 2305" are thin and aligned with the
central region of interior rollers 2304" between the hubs.
However, these conventional technigues employing the
structures described above have the following problems.
First, even if dischérged-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 subsequently discharged paper P2 slidably contacts
printed paper Pl is not delayed, and the printed surface of printed
paper Pl will smear. Also, because the shape of discharged-paper
tray 2306 is concave, the space occupied by discharged-paper tray
is larger than desired.
Furthermore, the print quality utilizing the_techniques
shown in FIGS. 67 and 68 is poor. Paper discharge rollers 2304 and
2305 cause paper P2 to be set directly in the convex shape or in
the corrugated shape. This results in paper P2 retaining the
aforesaid shapes while in the printing section, thereby adversely

affecting the print quality.



conventional printers having this construction. Furthernore, 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 hol di ng pl ate 2204 presses paper
P paper feed roller 2202. However, with inherent surface irregularities in

paper feed roller 2802, j82P8L RoLL apLah *pd® O 2aBk¥0hal! Nothaphagadadue

to the effect of these rre arrtres an ressure” ex rte
by paper kskaiagephave Qeaat%ﬂ%sbeerhuesrqmdt-s iThesiec pgré-ptmmn inﬁ€e

printing &an{:&ée @H&hlaﬂ meztze&eadn mlﬁ?raﬁmnkweaﬁrmwrmﬂ bactret he

print quali si,nce_a uralit

I t
2204 are 5%?588 Fﬁdtﬂgeﬁﬁlapxdﬁfeé?ﬁ eﬁh? F °g§g§
shown in EbﬁweGﬂhepe@ErLagﬂ(mhnyughaaeQLQEOdrameamfimkttﬁhkwnthe surface
irregularities of papeid&hed galilidy 220t HnbhahRbd! 08ab1908ei8n  No.

101949/1991 describes a printer in which the operation of mounting
or demounting of the ink cartridge with respect to the carriage can
be periormed simply by the operation of a lever.

However, this type of conventional printer is constructed
and arranged so that the carriage can reciprocate even in a case
where the pperation oI mounting the ink cartridge has not been
performed completely.

For this reason, in the event that the carriage
reciprocates in the state in which the mounting of <the ink
cartridge has been performed incompletely, there is the possibility
of the ink cartridge coming off the carriage, thereby possibly
staining paper or the path of the paper in the prihter.

In additiecn, since no shock-absorbing member is
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 carxiage 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 cutside the print area where printing is not
performed. 1In 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.



the axial direction thereof, and will pivot at different angles and at
different instances, which will also adversely affect the print quality.
Further, ink jet printers print by discharging ink onto paper. If the
printed paper is discharged by neans of, for i nstance, a pair of rubber
rollers, the ink that is not dry wll ad ere to the rubber rollers on the
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printer indicated as F.

FIG. 69 describes an ink jet printer having nonprint
areas al and a2 on both sides of a print area P. When the carriage
is in nonpxint area al, the paper feeding-in operation and the
paper feeding operation. are performed. When the carriage is in
nonprint area a2, the capping operation is performed. Also, when
the carriage is in nonprint area a2, the paper feeding operation
and the suction operation are performed simultaneously.

FIG. 70 cescribes an ink jet printer having three
nonprint areas al, a2, and a3 on one side of print area P. When
the carriage is in print area P and a2 first nonprint area al, the
paper feeding operation is performed. When the carriage 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. wWhen the carriage is in
nonprint area a2, the paper discharging operation is performed.
When the cérriage 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 printex-in the
direction of the row can be made small. Nevertheless, since both



However, the conventional printer enploying the structure described above
has the follow ng problem Star wheels 2402 are urged toward paper

di scharge 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. [f the
pressing force of star wheel 2402 upon paper discharge roller 2401 is
small, it becomes inpossible to obtain & transporting force for the paper.
Conversely, if the pressing force is too large, perforations can formin

t he ‘paper, and the printed surface, therefore, is |iable to be danmaged.
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- Subsequent ngnq:%%tt ar%]; aQ,a P sl[obmmj?s%s when the recording paper is continuously fad during
the suction operation. Particularly, in a case where the recording paper is continuous-
form paper, the recording paper is fed by the portion in which the suction operation was
| performed, 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 performed
even if the head is not clogged, resulting in wasted ink.

The ink jet printer shown in Figure 70 does not have the above-mentioned
problems, but, since there are as many as three nonprint areas, the width of the printer in
the direction of the row becomes large.

The ink jet printer shown in Figure 71 is also provided with three nonprint areas,
so the width of the printer in the direction of the row is large. Moreover, since both the
paper feeding operation and the suction operation are performed simultaneously in
nonprint area a3, a problem similar to that of the printer shown in Figure 69 will result.

In accordance with 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 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.



di scharged before the ink on the printed paper dries. I f the subsequent
sheet of paper contacts the preceding sheet of paper, the ink on the
printed surface will snear. Japanese Utility Mdel Unexam ned Publication
No. 134865/1992 descri bes a di scharged paper stacker that overcones this
probl em The construction thereof is described with reference to FIGS.
65-68. FIG 65 illustrates a discharged9aper tray 2306 having a V-shape or
concave shape. FIG 66 shows how printed sheets of paper Pl are stacked
in the concave shape thereby delaying the tine until subsequently
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roller 2305 is of smaller dianeter than outer exterlor roll ers 2305.
Furt hernore, FIThe fifnteteinaccdréancea withcdnothgt preferredtentbodimee 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 corner of a leading end of the paper and a pressing-down
portion for préssing down said hopper, each of said swinging members being supported
swingably about a shaft located between said separation pawl and said pressing-down
portion, and an operation lever having a pair of actuating portions 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 carriage 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~ip 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



P2 is discharged and is set in a corrugated shape to further delay the tine
unti|l paper P2 contacts printed paper PLl. In this construction, interior
rollers 2304" have projecting peripheral hubs while exterior rollers 2305"
are thin and aligned with the central region of interior rollers 2304"
bet ween the hubs. However, these conventional techniques enploying the
structures described above have the fol |l g@i ng problems. First, even if
di scharged- paper tray 2306 is formed in a concave shape, if paper Pl is
very stiff, paper P1 will not conformand stack in the desired concave
shape. As a result, the time until subsequently di scharﬁ%ed paper P2
sl idably coiof said feedrrolere anhampink shielding pertionl dispgsed so ante form apassgeaf ther f ace
of printed paper P1 will snear,. Al so, because the shape of discharged-paper
tray 2306 i ?a&r?EQYFé‘,‘ the amend saig dgk,ist Bepdiyerihg CRUFCRIHE A5 3er tray is | arger
than desired. Fu ‘ Lint ity utilizing th hni gues shown
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ink jet head; a ti'ansport roller disposed downstream of said feed roller relative to the

print area to transport the paper in such a manner as to stretch the paper between the

transport roller and said feed roller by rotating the transport roller at a peripheral speed

faster than that of said feed roller; and a pressing member for pressing the paper over an

entire widthwise length thereof, a pressing portion of said pressing member being

disposed at a position between said feed roller and said transport roller and where said

pressing portion is in contact with neither of said two rollers.

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

printer for discharging paper printed by a printing section having an ink jet head, by

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

toward said paper discharge rollers.

In accordance with a further preferred embodiment, there is provided a method of

discharging paper characterised in that the paper printed b)} 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.



t he corrugated shape. This results in paper P2 retaining the aforesaid
shapes while in the printing section, thereby adversely affecting the print
quality. 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 nounted on the carriage and
where ink is supplied to the ink jet head | ocated above the carriage
t hrough a pipe froman ink tank. Japanesthti lity Model Unexam ned
Publ i cation No. 101949/1991 describes a printer in which the operation of
nmounting or denmounting of the ink cartridge with respect to the carriage
can be perforned sinply by the operation of a | ever. However, this type of
conventional pri Mheink jot primert inwactordanse avithra funhedprefertel @mbodieneotinciudesea can
reci procate even in a case . .
pair of both-side supporting portions for supporting from below both side portions of the
paper which has been discharged after being printed on an upper surface thereof by a
printing section having an ink jet head, and a pushing-down portion for pushing down a
central portion of the paper.

In accordance with a further preferred embodiment, there is 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 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.

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
carriage; and an ink cartridge mounted on said carriage for supplying ink to said head;
wherein said ink cartridge is supported on said carriage through a resilient member in a

direction of movement of said carriage.



where the operation of nmounting the ink cartridge has not been perforned
conpletely. For this reason, in the event that the carriage reciprocates in
the state in which the nounting of the ink cartridge has been perforned
i nconpletely, there is the possibility of the ink cartridge comng off the

carri age,
printer.

t hereby possibly staining papér or the path of the paper in the
In addition, since no shock-absorbing nenber is interposed between

the carriage and the ink cartridge, when the carriage-suddenly reverses
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invention;

FIG. 2 is a top plan view of the printer of FIG. 1 in

accordance with a first embodiment of the invention;

FIG. 3A is a cross~sectional view of the left-hand

side of a printer in accordance with a first embodiment of the

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

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

FIG. 3 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 ¥n 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 & cross-sectional view taken along line 7¢ -
7c in FIG. 7(a); '

FIGS. 8(a)-B(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. 9(a)-9(c} illustrate an operation lever, FIG.

9(a) being a cross-sectional view taken along lines 9a - 9a in
FIG. 9(b), FIG. 9(b) being a plan view, and FIG. 9(c) being a
left~-hand side elevational view;

FIG. 10 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;



head becones dry, and causes the nozzle to clog. To prevent this, it is
necessary to performa so-called "cappi ng" 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 fromthe nozzle using a
sucki ng nmechani sm The cappi ng and suckildg operati ons are perfornmed when

the carriage is ingle nanrwt a aeeass-se:Ewwpr,viémeaf t fga ﬁ:ﬁtﬂﬂﬂéagf
rtrron o

operation s continug erfo er is fed for the po

the int erdiiferraling ‘&ﬁeﬁ gﬁétﬁ%’r‘ r?%g"eb‘? s"nf ﬁ“ctﬁ'@“prl nt area. 7 The
driving for paper E‘EG&andM-hBS dr iareng Dfadremtamt | om.ewsharsequemﬂally
conventl ldé&rﬁ% L rgﬁg Q¥e§§935£“6*‘¥' V& PR Sn gl though printers in

whi ch the riving resp ective fechani sms 1§ ﬁerforned by one drive
mot or have becorre ﬁéﬁul ar if ile%%‘fﬂlm view of a driving system;
' FIG. 18 is an enlarged side elevational view of a portion

of the driving system of FIG. 17;

FIG. 19 is a left-hand side elevational view of a left-
side frame;

FIG. 20 is a cross-sectional view taken along line 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 right-hand
side elevational view; FIG. 21(c) being a plan view; FIG. 21(d)
being a cross-sectional wview taken along lines 21d - 21d in FIG.
2l(a); TIG. 2l(e) being & cross-sectional view taken along lines
2le - 2le in FIG. 21(a); FIG. 21(f) being a cross-sectional view
taken along lines 21f - 21f in FIG. 21(b); and FIG. 21(g) being a
cross-sectional view taken along lines 21g - 21g in FIG. 21(b);

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

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

FIG. 24 i1s 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 & 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;



FIGS.- 69-71 are schematic diagrans respectively illustrating the
print area and the nonprint area in different types of conventional ink Jet
printers with the frame of the printer indicated as F. FIG 69 describes an
ink jet printer having nonprint areas al and a2 on both sides of a print
area P. Wen the carriage is in nonprintlgarea al, the paper feeding-in
operation and the paper feeding operation are perforned. Wen the carriage
i's in nonprint areaFi@, 3Zescappenspeapaivd vdew efperpuxmmb-dﬁvaopowimant;he
carriage is in non anaa 122, e [ r n

suction operation, gﬂr;ieé%)erfzgr r3r§d a}& Fgﬁgg f@g Egﬁqggoggescr‘? Q%L NerAR
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tngﬁplroﬁgteriéggd;’%? ’ﬂ‘ecrhpatﬂﬁ ‘F‘%egg%fﬁg;iqeﬁpé?a’f?'%ﬁ“‘?‘én formed. Wen the
carriage is in non@Iat 3 da adcrbdie-sectiambpearet itakens ajentolind. 381 A
addltlon,3§h@1q%gplqg,operatlon i s perfornmed when
FIG. 39 is a cross-sectional view -illustrating the
carriage in a state in which the ink cartridge is mounted;
FIG. 40 is a perspective view of a lever;
FIG. 41 is a cross-sectional view taken along line C -

FIG. 42 is a diagram illustrating the operation of the

TIG. 43 is a ;“agmentary front elevational view, partly
,'of the printer at a carriage stop position;

TIGS. 44-45 eare partizl cross-sectional views of a right-
hand side of the printer and illustrating the operation of a
stopper; | '

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

FIG. 47 is a fiIragmentary front elevational view
illustrating a portion of the Lu;ernal structure of the embodiment;

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

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

FIG. 50 is a plan view thereof:

FIG. 51 is a ?erspective 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 therecf in

accordance with prior conventional art.



the carriage is in any one of the nonprint areas al, a2, and a3. Simlarly,
the ink jet printer shown in FIG 71 has three nonprint areas al, a2, and
a3 on one side of the print area P. Wen the carriage is in the first
nonprint area al, the paper feeding-in gperation is perforned. When t he
carriage is in nonprint area a2, the paﬁér di schargi ng operation is
performed. When the carriage is in nonprint area a3, the suction operation
is perfornmed. In addition, the paper feeding operation is performed when
the carriage is in any one of the nonprint areas al, a2, and a3. The
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the direction of theFI@w Zmmmbehendeastings. iMustraetessn sitomatie baper
feeder, generally indicated at 210, which includes an automatic
feeding path 202 and a first lever 921 for detecting the paper
fed to automatic feeding path 202. FIG. 3B is a rear view of
FIG. 3A. A gate roller 340 is driven in pressﬁre contact with a
paper feed roller 330. Also, a pinch roller 350 is driven in
pressure contact with paper feed roller 330. A carriage 60 has
an ink carrridge 90 mounted thereon. A transport section,
generally indicated at 380, is disposed in a paper discharging
path 470. Discharge section 490 discharges the paper while
holding the paper in a concave 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
portion 112 and a pressing member 140.

The sheets of saper 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 roﬁated 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 rétatably 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 S1.

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



8 the paper feeding operation and the suction operation are perforned
simul taneously in nonprint area a2, a problemarises when the recording
paper is continuously fad during the suction operation. Particularly, in a
case where the recording paper is continuous- form paper, the recording
paper is fed by the portion in which theeguction operation was perforned
which is very inconvenjent. In addjtion, if the paper Leedln erati.on is
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automatic paper feeder 210, and the printed sheets of paper Pl are
consecutively stacked on discharged-paper tray 260.

Next, a detailed description will be given to each
section of the printer.

As shown in FIGS. 3A, 3B and 4, automatic paper feeder
210 includes a stacker secticn, generally indicated at 220, ‘a
hopper 230, & pair ci swinging members 240, 250 (only 240 is
shown), the afcrementioned creration lever 260, and paper feed-in
roller 312.

Also, as shcwn in TIGS. 5 and 6, stacker section 220
includes a bottom 221 of a lower case 11 of the printer, aligning
members 222, 222 for aligning the tips of the sheets of paper and
formed integrally with and projecting upwardly from bottom 221, a
right-side holder 223 for holding the right sides of the sheets and
similarly formed integrally with and projecting upwardly from
bottom 221, and a left-side holder 225 for holding the left sides
of the sheets and fixed to bottom 221 by a screw 224. Left-side
holder 225 is £further illustrated in FIGS. 7(a)-7(c). Left-side
holder 225 is not formed integrally with the case so it is possible
to change'the position of or replace left-side 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

H



~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 assum ng a
paper-feed driving position which is |ocated in one of the nonprint areas
for driving a paper feeding nechanisn%;or feeding the recording paper in a
di rection essentially perpendi cular to"the direction of the row and a
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31, 231 are insertéd into support holes 226 in the bottom of the
case, the hopper 230 is rotatably mounted in stacker section 220.
In each support hole 226, a tongue 226a for resiliently supporting
inserting portion 231, is integrally formed with bottom 221, as
shown in FIGS. 5 and 6. A compression spring 233 is provided
between bottom 221 and.hopper 230. #Hopper 230 is urged toward
paper feed-in roller 312 by the action of compression spring 233.

&s shown in FIGS. 4, 6§, and 8(a) to 8(b), swinging member
240 has & separation pawl 241 located above a corner Pd (see FIG.
6) of a leading end of the paper as well as a pressing-down portion
242 for oressing down the hopper. A bearing portion 243 formed
between separation pawl 241 and pressihg-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
shaft 223b. in FIGS. 8(a) to 8(c), a tongue 244 serves as a
stopper for preventing bearing portion 243 from coming off support
shaft 223b after bearing portion 243 is fitted to support shaft
223b.

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

As shown in FIG. 6, swinging member 250 'is arranged
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 poxtion
253, which is attached to support shaft 225b formed in left-side



separation paw | ocated above a corner of a |leading end of the paper and a
pressi ng-down portion for pressing down said hopper, each of said sw nging
menbers bei ng supported swi ngably about a shaft | ocated between said
separation pawl and said pressing-down p’o‘-’rtion and an operation | ever
having a pair of actuating portions capable of pressing downward said
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ef fect ed Bypportedk, J‘aﬁ dwatdng portions 262, 262 are fitted to shafts 227,
227. Shafts 227 are formed integrally with lower case 11 (see
FIGS. 5 and §). Further, a restricting portion 263 restricts the
number oi sheets of paper P inserted by being inserted in stacker
section 220 when operation lever 260 is rotated causing swinging
members 240, 250 to swing by means of the actuating member 261, as

shown in FIGS. 12 and 13.

As shown in FIGS. 10 and 11, paper feed-in roller 312,
is the only feed-in roller supported on the central portion of a
shaft 371. Eearings 372 and 373 are respectively supported by
bearing supports 222a, 229b 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 temporary 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 22%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 swingihg 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



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 10 of said feed roller;

and an ink shielding portion disposed §@ as to forma passage of the paper
bet ween the sane and said ink jet head over the entire print area. The ink
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of said tiewedl iar §IG. 12, actuating portion 261 engages holding portion
245a, resulting in the rotation of operation lever 260 to the
position illustrated in FIG. 12.

Referring to FIG. 13, if a plurality of sheets of paper
is inserted into stacker section 220, the leading edges of a group
of excess sheets of paper P3 abut against restricting portion 263
of operation lever 260, and their insertion is prevented.
Therefore, with restricting portion 263 acting in conjunction with
separation pawl 241, only an appropriate number of sheets of paper
P4 1s inserted into the stacker section 220. There is no paper
that can slide over separation pawl 241.

Specifically, if operaticn lever 260 rotates, hopper 230
is pressed downward, and separation pawl 241 moves upward. Hence,
paper P wnich is set in stacker section 220 is prevented from
entering above separation pawl 241, thereby making it possible to
obtain an accurate paper feeding-in operation. Also, the mechanism
for pressing down hopper 230 and moving separation pawl 241 upward
can be obtained simply by using swinging member 240 and operation
lever 260 in conjunction with one another.

Additionally, when operation lever 260 is rotated, since
the number of sheets inserted in stacker section 220 is restricted
by restricting portion 263, the sheets of paper P can be prevented
moxre 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.



I n accordance with a further preferred enbodinent, there is provided an ink
jet printer for dischargi ng paper printed by a printing section having an
ink jet head, by nmeans of a plurality of paper discharge rollers and a
plurality of star wheels each of which rotates while nipping the paper

bet ween the sane and sai d paper discharge roller, said ink jet printer
including a shaft for supporting two st %r wheel s as a unit at opposite ends
of said shaft; and an urgi ng nenber for~“urging a central portion of said
shaft toward said paper discharge rollers. In accordance with a further
preferred enbodi nent, there is provided a nethod of discharging paper

characterised in Subﬁﬁquérhs' EiRebupPof dxcesd sheetsofifaps P33 rénovedo rORaationg an i nk
j et head is discharged whi | e forcibly urging the paper in a concave shape

in which a fevert260 isteniraedctoiits origindk pasition; ag showndia FIGe 3Agl andy sincditherdisrngi ng
direction. I'n accordance with a further preferred enbodi nent, the nethod of
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original position, and separation pawl 241, located above a corner of a leading end of the
paper, enclc:ses the corner of the paper, urging the paper downward.

The operation of the printer in this configuration can now be described with
reference to FIGS. 14-16. Corner Pd of the leading end of paper P fed by the rotation
of feed-in roller 312 abuts against separation pawl 241, thereby forming a loop Pb. The
size of loop Pb is restricted by loop holder 223a. If the size of loop Pb reaches a
predétermined limit, corner Pd of the leading end of the paper is snapped off and
removed from separation pawl 241, as shown in FIG. 15. Comer Pd then contacts loop
cancelling wall 228, eliminating loop Pb. Thus, the sheets of paper P are separated, and
individually (FIG. 16) fed to automatic feeding path 202 (see FIG. 3A). Subsequently,
when feed rollers 330 rotate in the paper feeding direction, paper P is wound 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



The ink jet printer in accordance with a further preferred enbodi nent

I ncl udes a pair of both-side supporting portions for supporting from bel ow
both side portions of the paper which has been di scharged after being
printed on an upper surface thereof by a printing section having an ink jet
head, and a pushi ng-down portion for pu?hl ng down a central portion of the
paper. In accordance with a further preferred enbodi ment, there is provided
an ink j eéup:re‘ nttes Hottlomdiofigsaacker | seyer i mmmfeauabmgia pai:at feeder g
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carriage. The mechanism for driving paper feed-in roller 312 will
now be described with reference to FIGS. 17-22b.

FIG. 17 is a diagram illustrating a developed state of
an overall driving system of the pzinter, including rollers.
Accordingly, the positicnal relationships of the respective rollexrs
and the like in this figure do not necessarily agree with those of
the other figures.

Feed-in roller 312 is rotatively driven by a feed motor
M1l via a gear train Gl, a gear 332 fixed to one end of a feed shaft
331, a cear 333 fixed to the other end thereof, a sun gear 313, a
planetary gear 314 serving as a movable gear, as will be described
later, and a feed-in gear 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 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 gear 313 and an
arm 3140, which will be described below, is disclosed.

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

arm 3140.



For a fuller understanding of the invention, reference is had to the
follow ng description taken in connection with the acconpanyi ng draw ngs,
in which: FIG 1 is a front elevational view illustrating a first

enbodi nent of a printer in accordance with the present invention; FIG 2 is
a top plan view of the printer of FIG 22 n accordance with a first

enbodi nent of the invention; FIG 3A is a cross-sectional view of the
left-hand side of ayBf inte@ nal &cmadammwbbaeaﬁwsf:.eab@dwmuﬁ 13
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a support portion for engaging one end of spring member 150 (see
FIGS. 18, 22a, 22b), which is formed in the shape of a pin having

a slit 3143a.
Referring to FIGS. 2i(a)-{(d), a stopper 3144 is formed

on arm 3140, and is inserted in a fan-shaped hole 137 (see FIG. 19)

formed in side frame 130. Accordingly, arm 3140 of this embodiment

is rotatable within the range of hole 137, but arm 3140 is normally
held at the position shown in FIG. 18 since spring member 150 tends
to extend sEraight.

FIGS. 22{a) and 22(b) depict spring member 150 which
includes a rod-shaped coil spring, and lower end 151 thereof is
fitted over the support portion 3143 of the arm, as shown in FIG.
18. an upper end 152 of spring member 150 is supported and abuts
against a projection 135 formed in a recess 134 of side frame 130,
as shown in FIGS. 18-20. An intermediate portion 153 of spring
member 150 is supported such that two portions thereof are covered
by two holding pieces 136, 136 Zformed on side frame 130 with.a
space 138 therebetween. &t 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 60. Actuating portion 564 is
pfovided. on the left-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 bresses 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 other
directions by holding pieces 136, 136.



FIG 5 is plan view of a |ower case of a printer in accordance with a first
enbodi nent of the invention; FIG 6 is an enlarged fragnentary plan view of
the |l ower case of a printer in accordance with a first enbodi nent 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 el evatgonal view and FIG 7(c) being a
cross-sectional view taken along I|ne 7c - 7cin FIG 7(a); FIGS. 8(a)-8(c)
illustrate a sw ngi i n V, I L,ng
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with feed-in gear 374 is effected with the resiliency of spring
member 150. Hence, a smooth meshing operation is obtained.

Furthermore, sun gear 113 rotates so planetary gear 314 meshes with
feed-in gear 374 and plénetary gear 314 and feed-in gear 374 do not
disengage until the force by actuating portion 564 wupon
intermediate portion 153 of spring member 150 terminates.

%gference is now made to FIG. 25 illustrating a flow
chart describing the cperation of the above driving mechanism.

When a paper feed signal is inputted to the printer from
an unillustrated host computer or the like, carriage 60 moves to
the feed-in position (step ST1). Upon movement of carriage 60 to
the feed-in position, actuating portion 564 presses and displaces
intermediate portion 153 of spring member 150, so that arm 3140
rotates (FIG. Z2Z4) zllcwing planetary gear 314 to engage feed-in
gear 374.

In Step ST2, a paper feed counter N (counting the number
of steps defining the zotary 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 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 wvia sun gear 313 and
pPlanetary 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 ST6).



FIG 11 is a fragnmentary cross-sectional view taken along line 11 - 11 in

FIG 10; FIG 12 is an enlarged fragnentary sectional viewillustrating the
operation of the invention; 13 FIG 13 is a cross-sectional view of the
printer illustrating the operation of the invention; FIGS 14- 16 are
fragmentary views sequentially illustrgting the operation of the

i nventi on;

FIG 17 is a devel opnent view of a driving system FIG 18 is an

enl arged side elevational view of a portion of the driving systemof FIG
17; FIG 19.is a left-hand side elevational view of a left- side frang;
FIG 20 is a cross-sectional view taken along line 20 -

In Step ST7, carriage 60 is moved to a printing standby
position (a position where actuating portion 564 is disengaged from
spring member 150).
| When actuating portion 564 ceases to press against spring
member 150, arm 3140 also returns to its original position (the
position shown in FIG. 1i8) by virtue of the spring action of spring
member 150 and there is no engagement of planetary gear 314 with

paper-feed éear 374.
In Step ST8, feed motor Ml is rotated forward by a

predetermined amount (here, by 610 steps).

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

In Step ST9, thehbperation 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 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. l) and star wheels 382a-382d (FIG. 1), as well as
discharge section 490 wnich 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.
34).
As illustrated in step STS 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 M1 (the number
of steps N counted in Step ST4) has reached 1000 (step ST10).

If feed motor M1l has reached 1000 steps, it is detexrmined
that there 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."”



20 in FIG 19; FIGS. 21(a) to 21(g) illustrate an arm FIG 21(a) being a
| eft-hand side elevational view, FIG 21(b) being a right-hand side

el evational view, FIG 21(c) being a plan view, FIG 21(d) being a
cross-sectional view taken along lines 3kl - 21d in FIG 21(a); FIG 21(e)
bei ng a cross-sectional view taken along lines 2le - 2le in FIG 21(a);

FIG 21(f) bei t I 21f | G
21(b). and FI G 21(85 Baity e ccrsteied B FtehslnrranchT B, sebRegusny |
21g in Fl 6cep&(bye Fe@at&P(a) and (b) illustrate a spring nenber, FIG
22(a) being a plan Yﬁe"‘éc@d%ﬂcg %%EP) Eﬁé“gdﬁwf-.{z?&”ﬁﬁ&&fa\bisﬁxp%f this

el evational view, IS a partia cuta ew of a carriage;
FIG 24 |§ma°§+la%nét e‘iﬂeﬁ%r’r&lteW@WBFeaP%ﬂﬂfbrﬁu n© chBﬁb%Met%lﬁﬂels
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gear, to engage feed-in gear 374. Hence, feed~in roller 312
‘rotates. Also, the operation of the engagement of planetary gear
314 with feed-in gear 374 is performed with the resiliency of
spring member 150. Hence, a smooth meshing operation is obtained,
and a smooth and reliable rotating operation of feed-in roller 312

can be obtadned.
Spring member 150 has one end 151 supported by arm 3140

and the other end 152 supported by side frame 130. When the
pressing of actuating portion 564 of carriage 60 against spring
member 150 ceases, spring member 150 returns to its original state.
If the pressing of actuating portion 564 of the carriage against
intermediate portion 153 of spring member 150 csases, arm 3140 also
returns to its original gosition by virtue of the returning action
of spring member 150. As a result, the engagement of planetary
gear 314 with feed-in cgear 374 ceases. '

Thus, spring member 150 serves to rotate arm 3140 and
also serves to return arm 3140 to its original position.

It is understood that various modifications can be made
to the actuating mechanism and driving mechanism.

For example, the actuating 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. 1In
FIG. 26, & lever L is rotatably supported by a shaft L1. 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. 1In 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.



actuating nechani smusing a spring nenber; FIGS. 27 and 28 are parti al

enl arged sectional side elevational views of the print area of the printer

showi ng the operation thereof; FIG 29 is a fragnentary enlarged secti onal

side elevational view of the print area; FIG 30 is a fragnentary enl arged
front' plan view of the print area ; FIG, 31 is a partial enlarged sectional
side el evational view of the paper di sch ge section of the printer; 14
FIG 32 is a perspegurthexyinerepf in theéhdAgvinyrmechbn sm dléﬁioéﬁ&ﬁﬁ&dﬁée
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movable gear assumes at least two pos;txons, one, a pos;tion where
it engages the feed-in gear by the rotation of the arm to rotate

the feed-in gear, and a position where it does not engage the. feed-

(D

in gear. _
Next, a description will be given of print area PA.
Referring back to FIG. 3A, print area PA is formed
between an upper surface of ink shielding portion 112 and ink jet
head H attached to carriage 60 which reciprocates in a direction
perpendicular to the plane of the drawing.

Ink shielding portion 112 is formed integrally with
intermediate frame 110, and is arranged over the entire print area
PA which extends in & direction perpendicular to the plane of the
drawing of FIG. 3A. FIGS. 28 and 30 depict rib-shaped paper quides
113 that are formed cn the upper surface of ink shielding portion
112 downstream of a portion ll2a opposing the print area.

As shown in FIGS. 27 and 31, pressing member 140 is
formed in the shape of a thin plate, and is attached to the
underside of a lower 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 of 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 leéding 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 1l2a, opposing the
print area, of ink shielding portion 112 without coming into
contact with portion 112a, and is brought into contact with paper

guides 113.



state in which the ink cartridge is not nounted; FIG 38 is a
cross-sectional view taken along line 38 - 38 in FIG 37; FIG 39 is a
cross-sectional viewillustrating the carriage in a state in which the
ink cartridge is mounted; FIG 40 is a pergpective view of a lever; FIG 41
IS a cross-sectional wewtaken along linesC - Cin FIG 410; FIG 42 is a
diagramillustrating the operation of the lever; FIG 43 is a fragnentary
front el evational vNewt.pakt|desicaisséenorwiby biee pivaneroft thecgprimging
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with the Rk %ﬁggiothgﬁﬁééﬁl 523. The detected paper is subjected to
deskewing, and is then wound around feed rollers 330, and its
leading edge enters print area PA.

After the paper is detected by detection switch 923, the
paper may fail to reach print area PA due to a failure in paper
feed or the like. However, even if the ink is ejected blindly by
ink jet head H the ink will strike ink shielding portion 112, so
that the iftk does not adhere to feed rollers 330 or damage any
other components.

In addition, as shown in FIG. 3A, since the paper set in
automatic paper feeder 210 is located below ink shield 112, this
paper does not become stained.

Furthermore, &s noted above, leading edge Pa’ of the
paper that subsequently enters print area PA is guided so that it
passes above portion 1l2a, opposing the print area, of ink
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 11i2.

The leading edge of the paper which has entered print
area PA is reliably guided to péper 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 1s 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 accuiacy of the
surface of feed rollers 330, and maintains a gap G between the
printing surface of paper P and ink jet head H constanf. 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- 47 is a fragnentary front elevational view illustrating a portion of
the internal structure of the enbodinent; FIG 48 is an enlarged 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 plgn viewthereof; FIG 51 is a
perspective view thereof, as seen fromt K& rear side, with the frame

omtted; FIG 52 is an e Iarggd fﬁont eIevatLoggé view of a first_ nonprint
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accor danc®Wih pri conventional art. )
. ' FIG. 1 depicts transport section 380, which includes six

paper discharge rollers 381 (specifically, 38la to 381f) formed of
a resilient material, such as rubber, and six star wheels 382
(specifically, 382a to 382f) disposed in face-to-face relation with
paper discharge rollers 38la to 381f, respectively.

Paper discharge rollers 381 are fixed in units of three
rollers to two rotating shafts 383 and 384, respectively, which are
supported by intermediate frame 110. As shown in FIG. 17, paper
discharge mollers 381 are rotated as gears 383a, 384a fixed to
rotating shafts 383, 284 are rotatably driven by left and right
feed rollers 330 via two transmitting gears, generally indicated

at 385.
Transmitking gear 385 is constructed and arranged so that

a gear portion 385a {meshing with either gear 383a or 384a fixed
to rotating shaft 383 or 384, respectively), a roller portion 385b
held in rolling contact with feed roller 330 and a common shaft
385c are integrally formed. Both ends of common shaft 385c¢c are
movably supported in rectangular holes 111 forxmed in intermediate
frame 110, as shown in FIGS. 27 and 28. In this configuration,
transmitting gear 385 acts as a one-way clutch. That is, as shown
in FIG. 27, when each fzed roller 330 rotates in the paper feeding
direction, transmitting gear 385 moves downward (in the engaging
direction) along rectangular holes 111, and transmits the power of
each feed roller 330 to three paper discharge rollers 381. FIG.
28 illustrates that if feed zxoller 330 rotates in a direction
opposite to the paper ZIeeding direction, transmitting gear 385
moves upwaid (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 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



15 A.brief overview of the printer in accordance with the invention wll
first be given with reference to FIGS. 3A and 3B. FIG- 3A of the draw ngs
illustrates an automatic paper feeder, generally indicated at 210, which

i ncl udes an automatic feeding path 202 and a first lever 921 for detecting
the paper fed to autonatic feeding path 2. FIG 3Bis arear view of FIG
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One end 387a of spring 387 is engaged with frame 120, while the
other end 387b thereof is engaged with a central portion 386b (see
FIG. 17) of the aforementioned shaft 386, thereby urging the set
of two star wheels 382 toward paper discharge rollers 38l1. Thus,
since the central portion of shaft 386 is urged toward paper
discharge rvllers 38l by spring 387, even if there are variations
in the ﬁrging forces of springs 387, these variations in force
applie& are distributed to the respective two star wheels 382 via
shafts 386, so that the variations of the pressing forces of each
star wheel 382 against each paper discharge roller 381 is reduced
in half. 1In this embodiment, the force applied by shaft 386 by
means of spring 387 is set to 40 g. Therefore, the force of each
star wheel against each paper discharge roller 381 is 20 g.

Star wheels 382 rotate by being driven by paper discharge
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 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 fransport rollers 381 and star wheels 382.

In FIGS. 1 and 3, discharge section 490 includes
supporting pbrtions 491, 491. Supporting portions 451, 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.



The sheets of paper P are fed one by one to automatic feeding path 202 by
the operation of a paper feed-in roller 312 which will be described |ater
in detail. The paper which has been fed in causes first lever 921 to rotate
countercl ockwi se as viewed in FIGS. 3A, 3B about a shaft 92l1a. The rotation

of first lever 921 causes a second |lever 933, also for paper detection, to
rotate counterclockwise as viewed in FIG 3. Furthernore, as a third | ever
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Pushing-down portion 492 is defined by a knurled roller,
and is rotatably supported on an arm 493 rotatably attached on
upper frame 120. As shown in FIG. 32, arm 493 is in the shape of
bifurcated portions 493a, 493a, and first stoppers 493b, 493b are
formed on distal ends thereof in such a manner as to project
therefrom. In addition, second stoppers 493c, 493c are formed in
slightly spaced-apart relation with the respective first stoppers.
A rectangular hole 123 (see FIG. 31) is provided at a bent portion
of upper frame 120. First stoppers 493b, 493b are inserted into
this rectangular hole 123 by reducing the distance between
bifurcated portions 493a, 493a and subsegquently increasing the
distance between bifurcated portions 493a, 493a, thereby securing
arm 493 in upper frame 120. With discharge section 490 secured to
upper Irame 120, upper frame 120 is sandwiched by first stoppers
493b and seccnd stoppers ‘493c with gaps that do not hinder the
rotation of the arm, nor does arm <493 come off rectgngular 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 there are variations in the urging forces
of springs 387, these variations are distributed to the respective
two star wheels 382 via shafts 386. Hence, the variations of the
force applied by each star wheel 382 against each paper discharge
rollers 381 are reduced by half.

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



carriage 60. Carriage 60 reciprocates in a direction perpendicular to the

pl ane of the drawing of FIG 3A A guide 16 shaft 163 gui des one end of
carriage 60. The other end of carriage 60 is guided by an upper frane 120.
The paper printed on in print area PA passes through transport section 380
and is discharged onto di scharged-paper Bray 260 via di scharge section 490
whi ch i ncl udes pushing-up portions 491, 491 for pushing up both sides of

t he paper Moxedvarknbekerer the creatihig edgeusiii the dpaper erger=idisehairghngf

the paper o LheoAbOYsy desaLh bR GRGK AbboRs bhOMY 2Rk NG i olss SBL ) Nipb=

cont i nuousl'y perforned fn cases wher prlntlng | s pertorned on a‘plu Ity

of sheet s sYrIpaREr 49 FAOE hERBROFHIAT PPTGAONBy 48he HYLlaut omatic paper feeder

210, and the printegheheebsdOigPe@gs Pi’abe €RESpapekYentetbackeenalging

.dlschargegégg gﬁ %B%X %ﬁ&m side portions of leading edge Pa are guided
gradually upward by upper surfaces 491a of both-side supporting
_portions 491. At the same time, a central portion Pal of leading
edge Pa gradually pushes up pushing-down portion 492 while rotating
arm 493 counterclockwise, but central portion Pal of leading edge
Pa then gradually falls below pushing-down portion 492 and is
pushed down in compariéon with the both side portions due to the
weight of pushing-down portion 492 and arm 493 upon central portion
Pal.

Thus, paper P is discharged, starting with its leading
edge, while being forcibly urged into a concave shape in which the
printed surface is concaved as seen in the discharging direction.
Since pushing-down portion 492 is supported by rotatable arm 493,
paper P enters below pushing-down portion 492 smoothly because of
the rotating motion of arm 493 when the leading edge of paper P is
brought into contact with pushing-down portion 492.

FIG. 33 shows paper P discharged up to the midway
posizion.

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 Plf 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 smearing on
surface P1lf 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.



Next, a detailed description will be given to each section of the printer.
As shown in FIGS. 3A 3B and 4, automatic paper feeder 210 includes a
stacker section, generally indicated at 220, a hopper 230, a pair of

SW ngi ng menber s 240, 250 (only 240 is_shown), the aforenentioned
operation | ever 260, and paper feed-in $dller 312. Also, as shown in FIGS
5 and 6, stacker section 220 includes a bottom 221 of a | ower case 11 of
the printer, aligniFks nehbeshowd papez? H,oraftambediggt farthes Sransportedt s

o PeEer 288 ﬁaﬂi?&%%%%%ﬁ%?fggﬂﬂ% bt Fele ?‘L%‘E?Z&?i’;nd
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and a |l efhamnteided der 235 cbacakel stage tby diddhargée Senftibhe 490cet ¥henda
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i nt egr al | Jeadiny tedgec ¥l pessem sranspoit e eaeaticdm 3@ .t h#hposleadingfedge

repl ace |@jf -Sifha Y defa@2%g edge Pb of a preceding paper P, discharge
section 490 does not press against preceding paper P as illustrated
in FIG. 36. The force applied by discharging section 490 against
preceding paper P ceases by the time it contacts subsequent paper
P2. Preceding paper P is stacked on the earlier printed paper Pl
(FIG. 34), &nd therefore the time until paper P2 contacts printed
paper Pl is further delayed.

FIG. 36 shows the point in time when the holding of paper
P by discharge section 490 ceases. After the leading edge P2a of
subsequent paper P2 ccntacts trailing edge Pb of preceding paper
P, the support of preceding paper P ceases and the transport of
subseguent paper P2 is temporarily stopped. This stopping
operation can be periormed by determining the number of pulses of
feed motor M1 is in advance, and stopping the driving of motor M1l
when the number of pulses reaches a predetermined number.

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

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



A |l oop hol der 223a for the paper and a support shaft 223b of sw nging
menber 240 are forned 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

swi ngi ng nmenber 250 formed integrally on | eft-side holder 225. In addition,
as shown in FIGS. 5, 6 and 7(a) to 7(c), a3Bight-side | oop canceling wall
228 is forned integrally on bottom 17 221 of the case, while a left-side

| oop cancehrpgriGhs 2rScdistiibutst oo [1d -rdsfudtivédetwd2stak! (Reelsangd26

shom1hopp$ra2€ga££§ by an iron blank in the formof a sheet having
I nserting bor I ONnS , 231 formed integrally and inserted into support

hol es 226 forned i MegREdbinidiom the grespingf texcemiadbide ss8z wheebep2s2 230
is also fapoRdhdpdredialchy rget Bol B6£E Vg, RO eR8rdBdre 2ol bRpLeSPeste t O
the stabilized and proportiocnately reduced, resulting in the discharge

of paper without damaging the printing surface.

In addition, the paper is discharged in a floating state

because the printed paper is discharged while forced into a concave
shape in which the printed surface is concave as seen in the
discharging direction. And, if the paper discharged is very stiff,
it also will not slidably contact with the printed paper since the
stiff paper‘wili remain in the air longer making it possible to
prevent the printed surface of the printed paper from becoming
smeared.
' Postcards and envelopes, for example, have very small
widths and may contact only one pushing-up portion 491. Therefore,
the concave shape may not be formed. However, because of their
inherent stiffness, they will not bend when held in a cantilever
fashion and will remain in the air a sufficient time even though
only one pushing-up portion 491 may be acting upon the postcards
or envelopes.

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.



swi 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 éﬂserting portion 231, is
integrally fornmed with bottom 221, as sho in FIGS. 5 and 6. A
conpression spring 233 is provi ded between bottom 221 and hopper 230.
Hopper 230 is urgedTHREId THIRS thee RRRPT AUREACES, 9fy thee tixed, xips are

conpr essi dncipnedg WB@&rdAsishaurrespbh@encé, i tlandthé( apaper-8dischangiggng
menber 248;Rase Ao erend! bole DRyl o£4nd OGaPEE ROYCaAcEAERTE BabSSEahl Fe ©)
of a |l eadi.ng end of the baper as we a pressi ng-down portion 2 for
pressing ® e Bpper .Singeethe ndnydiiigdonrohder orife d SBEPREEE s divar &heon
pawl 241 pp€atdiESs| &fmfovhe PRhEhEIngd4RotS oAt bECRAE (Farers UDPES ta SBahtavé3b
formed in the abpve-described right-side holder 223, and is sw ngably
suppor t edSBARRt %%pp%??egﬁift ?%g%. SmepQt YE&‘%(af°nSEn§F£?F a¥ibhguthea4
serves asaforgmmpeiionfest nutawdntgi mgtbheati ng portion 243 from com ng of f
support shaft 223b @fder QeAELNGhEUdii it 833¢chs khdlfdh LR19WP bkl he
paper downward, an urging means such as a spring becomes
unnecessary, and the paper can be forcibly urged into a concave
shape with at least one less component, resulting in a much simpler
construction.

Next, a description will be given of the construction and
arrangement of ink cartridge 90 which is mounted on carriage 60.

FIG. 23 is a plan view illustrating carriage 60.
Carriage 60 includes a carriage body 62 and a carriage cover 63,
with ink cartridge 90 mounted thereon. FIG. 37 is a plan view,
with certain parts omitted, 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 fbr
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 cartridgé 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 62b, 62b placed in the corners on a lower side of
carriage body 62. A pair of claws 63a, 63a engage with sgquare
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. 1Ink 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



223b. Swi ngi ng nenber 240 has a receiving portion 245 which abuts agai nst
an actuating portion 261 of operation |ever 260. Formed in a rear portion
of receiving portion 245 is a hol ding 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, sw nging

menber 250 is arranged substantially syggetrical w th sw nging nenber 240
and is simlarly constructed. Thus, as shown in FIG 6, sw nging nenber

250 i ncl ubiexsgereisitihsy- dawn fgemedons Rsﬂtamdmmmdebmnagoﬁmdmm@B
which is.gbt@cdhedsd Oaﬁd'p%esmfﬁa&?ssbf&?%@%'ﬂléft denk céﬁcﬂa%r

225. Al'so;, as shown In 6, sSw ngin 250 udes recel vi

portion 2638€ A%y 28 I3 porSupERTE5Rg, 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, generally indicated at 91, for engagement
with head substrate 71. Connecting portion 91 engages connecting
portion 75 of head substrate 71 when ink cartridge 90 is mounted
in mounting poiéién 64. Essentially simultaneously, needle 75a
breaks a seal 32 of connecting portion 91. When seal 92 is broken,
ink is supplied to a nozzle 70a of the head through ink channel 70b
and ink channel 75c.

" As shown in FIGS. 23 and 39, semispherical convex
portions 93 and pins 94 are formed integrally with both side
surfaces of ink cartridge 90.

FIGS 39-41 depict a lever, generally indicated at 80,

© which is used to mount or demount ink cartridge 90 on carriage 60.
Lever 80 includes a tab 81 and a pair of arms 82, 82. Arms 82, 82
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 formed on the
inner side of each arm 82. Cam groove 84 includes an introducing
gioove B84a 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) 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 B84c as a continuous slot that extends through the- surface
of each arm 82. Introducing groove 84a does not extend through arm

82.



As shown in FIGS. 4 and 6, sw nging nmenbers 240 and 250 are urged in a
countercl ockwi se direction as viewed in FIG 4 by neans of tensile springs
246, 256, respectively, provided between sw ngi ng nenbers 240, 250 and

| ower case 11. As shown in FIGS. 4, 6, and 9(a) to 9(c), operation |ever
260 includes actuating portions 261, 26l3gapable of pressing down
pressi ng-down portions 242, 252 of sw nging nenbers 240, 250. Operation

| ever 260 is rotatall yoagpposs eds a@%ﬁh@dtehm&l.on-raaeue 85 Nid-£o¥med( a)

262, ob> APEeBRALLY BY SHArT3 S peads orls Wileel £13% BhLL AP finentss
with | owerhod@sésﬁlléséerﬂeGSatSEMﬁgl erdurathéiongaer @5tri cting portion 263

restricts the numbepsofsrghget sn 0brggpersP dApenyed »chhbemg EH§€££ ﬂe' 90
260 i S rotated ¢ si ng

stacker section . 220 when operatlon | ever
menbers 2XGVR386 ¢ FORGURS b ndBRs 88F e EteXiat ARY ﬁEﬁBéP 26&°3b5°§68ﬁﬁ in
FIGS. 12 @mtts.ansAm smyayes) ihl &fonddedd hollks ISSHerrésﬁd:tMIa}J @113%2Zngi S
the only f %%Quég é?légrreSL ‘2&%39 %oldhghcentral 89£€i§§]é) 1Ak cartridge
90 in the dlrectlon of movement of the carriage as indicated by
‘arrows A and B in FIG. 23.
A stopper pin 87 will contact supporting portion 66 of
carriage cover 63 to restrict any excess rotation of lever 80 when
lever 80 rotates in the direction of arrow a2 (FIG. 40).
FIG. 42 illustrates the mounting and demounting operation
of ink cartridge 90 using lever 80.
First, lever 80 is rotated in the direction of arrow a2,
and the empty ink cartridge is removed. A new ink cartridge 90 is
then placed lightly into mounting portion 64 (see FIGS. 23 and 39)
from above (this state is shown by the phantom line, and
corresponding reference numerals indicated by adding "‘'" thereto).
Each pin 94’ of the cartridge passes through the slit 67 in
mounting portion 64, and is then guided by an introducing groove
84a’ of the cam groove in a lever 80’, and reaches a starting
portion 84b‘’ of the cam groove. - _
Therefore, if lever 80’ rotates in the direction of arrow
al, each pin 94’ enters curved groove 84c. Since radius R
increases as described heretofore, pin 94’ is forced downward in
slit 67 as lever 80’ =xrotates in the clockwise direction.
Therefore, a cartridge 90’ 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 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.



shaft 371. Bearings 372 and 373 are respectively supported by bearing
supports 229a, 229b 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 descrjbed |later, feed-in roller 312

rotates. A tenporary positioning hole 229c is utilized when a feed-in
roll er assenbly including feed-in roller 312, shaft 371, bearings 372, 373,

and gear 374 is sefWhem liokecacrtziddd.90This femptyi,n inkl certzidgeh®y can be
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operati o ueEn280caPUido 332iERSked o HERFSP. cap 100 is fitted to head
'H when the carriage is stopped. Cap 100 prevents the ink from
drying in the nozzle of the head. Cap 100 can also remove any
clogging of the ink by sucking the ink from the nozzle. A lever
101 moves cap 100 vertically. A pump unit 102 performs the sucking
operation.

FIGS. 43 and 44 depict an upper case of the printer,
generally indicated at 13, and an upper portion (a portion
corresponding to the aforementioned carriage stop position) 13b of
its ceiling portion 13a is notched and an opening is provided,
whereby the rotating operation of the aforementioned lever 80 is
made possible.

A forward end of ceiling portion 13a is formed as a
suspended portion l3c extending downward, and a right end face 13d
thereof is formed as a stopper.

Therefore, if lever 80 fully rotates in the direction of
arrow al, i.e., 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 hindex 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



19 receiving portion 245 of sw ngi ng nenber 240 downwar d. When recei ving
portion 245 is pressed.downward, pressing-down portion 242 noves downward
and abuts against receiving portion 232 of hopper 230, thereby pressing
down hopper 230 against the spring force of a conpression spring 233. At
the sane tinme, as sw nging nmenber 240 r@stes, separation paw 241 noves
upwar d. When operation | ever 260 rotates in the counterclockw se

di r ect i orsheyn bywagzeW F| (EIG2 43det daveRgs HoridloRPrE1 28RIBEESChR1aRaRPET
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of operatiQn )i AYero86Gi13NHot NEL a1 S6REAd D 5L’ QPR 60 and the ink
' cartridge will not break.

Second, if the carriage begins to move without the ink

cartridge being fully installed, the lever will very shortly

thereafter abut the stopper, preventing any further movement of the
carriage. Specifically referring to FIG. 45, the carriage stop -
position is provided for mounting or demounting ink cartridge 90
in/on carridge 60. Stopper 13d is placed in the vicinity of this
carriage stop position. Therefore, if carriage 60 begins to move
before lever 80 has been fully rotated clockwise and ink cartridge
90 is not fully mounted, the lever 80 will abut against stopper
13d, thereby stopping the movement of carriage 60. Accordingly,
a partially mounted ink cartridge is prevented 90 from_ccming off
carriage 60.

Third, the interior of the printer is 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 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 6§0 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 fongues 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.



Therefore, with restricting portion 263 acting in conjunction with
separation pawl 241, only an appropriate nunber of sheets of paper P4 is
inserted into the stacker section 220. There is no paper that can slide
over separation pawl 241. Specifically, if operation |ever 260 rotates,
hopper 230 is pressed downward, and sepatdtion paw 241 noves upward.
Hence, paper P which is set in stacker section 220 is prevented from
entering above sep&efexrencpawiliiinovhdrecbpadekialy thepokdf It PHREES an
accurat € Hanal: | 9 bBcOPSARLd %ﬁrﬂasgec%a ERBBaRmBHT 6f Ei&EterEmoWn
hopper 230 and noving separation pa 241 upward can be obtai ned sinply by
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conponents used Is fur
the first embodiment.

FIG. 46 is a schematic diagram illustrating the print
area and the nonprint area in this second embodiment, with a print
area PA, and a nonprint area Al and A2 located on both sides of
print area PA. A frame F is also shown.

In this embodiment, 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 means provided on the carriage. Then the carriage
enters second nonprint area A2 to change over the position of a
drive gear by using the changeover means.

Referring to FIG. 47, a carriage 610 will reciprocate in
the direction of arrows x and v while guided by a rod 619 (see FIG.
51) and an upper end Fl1 of frame F. FIG. 49 shows a bearing 611
for rod 619 and an engagiﬁg portion 612 for engagement with upper
end F1 of the frame. Zngaging portion 612 is constructed and
arranged to loosely mount and slide along upper end Fl1 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 heéd 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 geaxr 22



reduced. Furthernore, when operation |ever 260 is rotated causing actuating
portion 261 to swi ng sw ngi ng nenber 240, hol ding portion 245a of swi nging
menber 240 engages actuating portion 261 to naintain the position of
rotation of operation |ever 260. Hence, the operation of inserting the
paper is facilitated. Subsequently, the group of excess sheets of paper
P3 is renoved. Operation |lever 260 is returned to its origipnal_positiqQn, as
%sgfngn-
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20 is loosely fitted in hole 33. The diameter of hole 33 is
smaller than an intermediate-diameter portion 20b of drive gear 20.
As shown in FIG. 51, a distal end of actuating piece 30 is formed
in a substantially L-shaped configuration and has a projection 34
located in 4 rear portion of carriage 610.

Referring primarily to FIGS. 48 and 51, a changeover
lever, generally indicated at 40, serves as the changeover means
and is disposed in the xrear portion of carriage 610 in such a
manner as to be rotatable on a shaft 613. Changeover lever 40 is
formed of a synthetic resin, and includes a boss 41 attached to
shaft 613, an actuating lever 42 formed integrally with boss 41,
and a locking lever 43 also formed integrally with boss 41.
Locking lever 43 sets the rotation of the actuating lever 42.

Actuating lever 42 has a substantially Y-shapéd
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
orthogonélly 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 by being bent toward this side



of feed-in roller 312 abuts agai nst separation paw 241, thereby formng a
| oop Pb. The size of loop Pb is restricted by |oop holder 223a. |If the size
of | oop Pb reaches a predetermned limt, corner Pd of the |eading end of

t he paper is snapped off and renoved from separation paw 241, as shown in
FIG 15. Corner Pd then contacts loop carfdelling wall 228, elimnating |oop
Pb. Thus, the sheets of paper_ P are separated, and individually (FIG 16)
fed to aufBRBt RcTPREJIPREEHR FORE (the fxame 3 Seleardagy OFOEFRsiARNFF bl
rollers 328rh@8aa€ 4 pddititiPeaphtldi 88 Sbaetind agaidint flrst dRuedl aéndnd
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print area PA, ink i is ejected from head H, the printing paper is
fed for the portion of the interlinear space each time one line is
printed, thereby printing one sheet of recording paper.

~ While printing on a sheet of paper, carriage 610
shallowly enters first nonprint area Al, and the feeding-in
operation and feeding operation of a subsequent sheet of recording
paper are performed. At this time, since carriage 610 only
shallowly enters into first nonprint area Al, the first distal end
portion 42a of actuating lever 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 performed on.the second sheet of recording paper. The same
operation is repeated until a predetermined number of sheets aie
printed.

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

In this case, carriage 610 enters second nonprint area
A2. As shown by the solid lines in FIG. 48, retainer 43a of
locking lever 43 of changeover lever 40 is engaged in capping-
position hole 614 in the carriage, so that actuating lever 42
rotates clockwise. For this reason, even if carriage 610 enters
second nonprint area A2, second distal end portion 42b of the
actuating 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-feeding-mechanism driving gear

22.



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

el i m nat ed between the bottom of the printer case and the stacker section.

In addition, since | oop holder 223a and | oop canceling wall 228 are forned
integrally with the printer case, the printer can be made further conpact,

and, if the paper size is fixed, |oop hdf der 225a and | oop canceling wall

225c can al so be i rﬁ,ﬁgha,g ﬁﬁafb tt}ﬁef cﬂﬁgﬂﬁgromiWiﬁhﬁ#d’ﬂf l:m_:bgvmlafje
even nore conpact., The mechani s or _drivin e - ro Wi
now be deS@R¥ "%Jt-Eh q%eeﬁ&g}‘ﬁ PREET #VW {ﬂ@%’?s‘% P&%&% :
illustrating a develuhseduensly,ofwhen oaerpitintir isignglsyis edetiectied, prtheer,
i ncl udin : i ngLy. ot Pasiehi OBA! £6! HdHun Penal bhenes
respecti \%ﬁ%}rﬁefs ré%&%%e ?Jl:keplltlnr}&} hi ?e I gure do ;ﬁoét necessari | agr’é%g
with thosepexatigii-ot her figures. Feed-in roller 312 is rotatively driven by
a feed notor . When the nozzle of head H becomes clogged, it is

necessary to eliminate the clogging by forcibly sucking the ink
from the nozzle by using a suction mechanism. The- sucticon
operation is performed by manually throwing a switch which may be
on the operation panel or the like of the printer. When the switch
is in the ON position, carriage 610 first enters deeply into the
first nonprlnt area Al. Then, as indicated by the phantom lines
in FIG. 52, first distal end portion 42a of actuating lever 42
contacts selecting protrusion FS5, and changeover lever 40 rotates
counterclockwise against the force of spring 44 (FIG. 54).
Inclined surface 43c of retainer 43a at the distal end portion of
locking lever 43 contacts with an upper side 614(a)] (see FIG. 48)
of capping-position hole 614, and retainer 43a disengages from
capping-position hole 614 while locking lever 43 is deflected in
the direction indicated by arrow a in FIGS. 50 and 54. Selecting
protrusion F5 still forcing changeover lever 40 to rotate against
the spring force of spring 44 causes retainer 43a to engage
suction-position hole 615. When retainer 43a reaches suction-
position hole 615, retainer 43a rotates in the direction of arrow
b (FIG. 50) by the resiliency of locking lever 43, and engages
suction-position hole 615. Changeover lever 40 is now set in the
suction position.

Subsequently, carriage 610 passes print area PA and
enters second nonprint area A2. Then, as indicated by phantom
lines in FIG. 48 and 51, second distal end portion 42b of actuating
lever 42 contacts projection 34 at the tip of actuating piece,
thereby'flexing actuating piece 30 clockwise (in FIG. 48). As
actuating piece 30 flexes, ring portion 32 of actuating piece 30
contacts 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 piecer: 30 is
resilient (i.e. a leaf spring), the positional variation of



ML via a gear train Gl, a gear 332 fixed to one end of a feed shaft 331, a
gear 333 fixed to the other end thereof, a sun gear 313, a planetary gear
314 serving as a novable 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
nount ed. Pl anetary gear 314 engages with oA 3di sengages from feed-in gear
374, and is adapted to engage with a feed-in gear, 374 onl

carriage FacFiRGR RiGitls SPEQGF’ngaF‘H dokYe IR r_qOGenggg ?P@Fi‘{l}ﬁa‘ﬁ’dﬂél de
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printer case. The lgft end of fe shafl 331 _and fe I
are respectively sﬁﬁorf&ﬁtb éjc andxes rgéen o %ﬁ%eﬁrp Ilsﬁé {‘géojépl cts
an arm 3ldfexktsipmsed on an outer side of sun gear 313 and rotatably

supported by shaft 3111:3% 9 %%usaepgﬁﬁée&@&@i rdé&%%reﬁléne%éﬁ;ég% and

20 depict a hole 1 feed shaft 28
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di scl osed. drrow z (FIG. 48), resetting projection 43b at the tip of locking
lever 43 contacts with the rear surface of resetting protrusion F3,
as indicated by the phantom lines in FIG. 49 and a broken-line
arrow X1 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, locking lever 43 is deflected as
indicated at arrow a and retainer 43a disengages from suction-
position hole 615. Then, changeover lever 40 rotates clockwise in
FIG. 48 by the action of spring 44, and retainer 43a enters
capping-position hole 614, as indicated by the solid lines of FIG.
48. Resetting projection 43b also abuts against resetting
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 abuﬁs
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



FIGS. 21(a) to 21(g) are diagranms further illustrating arm 3140. 22 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).

Ref erence nuneral 3143 denotes a support portion for engagi ng one end of
spring nmenber 150 (see FIGS. 18, 22a, 22b)s4 Which is formed in the shape of
a pin having a slit 3143a. Referring to FIGS. 21(a)-(d), a stopper 3144 is
formed onypg int2kdaS ;.Isniﬁbﬂ&deanoﬁ baen séepe bl P¥intsaeek) Gehd9)

ot at abl SR Ehi o (1 /BTG TRoBe1 §4OGREoR, B ST TS PR FeHEeRa;

the position shown Iith W13 thiissibec sesmr ithgtnthipe objeCtscsat tgrshtchqve,

Stra'gm:among those made apparent from the preceding description, are
efficiently attained and, since certain changes may be made in
carrying out the above method ‘and in the construction(s) set forth
without departing from the scope of the invention, it
is intended that all matter contained in the above description and
shown in the accompanying drawings shall be interpreted as
illustrative and not in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of the
invention herein described and all statements of the scope of the
invention which, as a matter of language, might bg said to fall

therebetween.



FIGS. 22(a) and 22(b) depict spring nmenber 150 which includes a rod-shaped
coil spring, and |lower end 151 thereof is fitted over the support portion
3143 of the-arm -as shown in FIG 18. An upper end 152 of spring nenber 150

s su buts against a projection 135 forned in a recess 134 of
si de myf g wn in FIGS. 18-20. An internediate portion 153 of
spri n * upported such that two portions thereof are covered
by two hol di ng pi eces 136, 136 forned on side frane 130 with a space 138
t herebet ween. At the normal position of gpri ng 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 carfiage 60. Actuating portion \fo provi ded on the | eft-side
surface of carriage 60. Act uati ng 564, a projection-Ilike nenber,

has a tapered surface 565 forned at a distal end thereof. When carriage 60
i's brought to the feeding-in position adjacent side frame 130, - actuating

. portion 564 paggeiktjéeyprirgér kavig d print dred whdrd the pritting lofl recoidifig pagkrtisir ough
the 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, the printing by the head
not being effected at said non-print area, said ink jet printer comprising:

a paper feediné mechanism;

a suction mechanism;

a drive gear capable of assuming a paper-feed driving position which is located in
one of the nonprint areas for driving said paper feeding mechanism for feeding the
recording paper in a direction perpendicular to the direction of the row and a suction
driving position for driving said 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.
2, A printer as claimed in claim 1 substantially as hereinbefore described with

reference to any one of figures 1 to 55.
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space 138-between holding pieces 136, 136, and presses and displ aces
I nternmedi ate portion 153 of spring nenber 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 nenber 150 is a rod-like coil spring, the
force of actuating portion 564 upon sprigng nenber 150 is effected snoothly
(see-FIG 24). Spring nenber 150 is restricted fromdi splacenent in other
di rections by hol ding pieces 136, 136. 23 In addition, the neshing
(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
pressi ng agai nst spring nmenber 150, and the operation of the neshing of

pl anetary gear 314 with feed-in geaABSTRAGTeffected with the resiliency of
spri-ng menber 150. Hence, a snooth neshing operation is obtained.

INK _JET PRINTER

An ink jet printer has a print area (PA) where the printing of recording paper is
effected by a head (H) mounted on a carriage (610) reciprocating in a direction of a row
and a nonprint area (AI,A2) located on both sides of the print area. The printer
comprises: a paper feeding mechanism; a suction mechanism; a drive gear (20) capable
of assuming a paper-feed driving position which is located in one of the nonprint areas
(A2) for driving said paper feeding mechanism for feeding the recording paper in a
direction perpendicular to the direction of the row and a suction driving position for
driving said suction mechanism for sucking ink from said head; changeover means (40)
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 selgcting a state of said

changeover means when said carriage enters said area.

[Figure 47]



Furthernore, sun gear 313 rotates so planetary gear 314 neshes 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
menber 150 term nates. Reference is now made to FIG 25 illustrating a fl ow
chart describing the operation of the above driving nechanism Wen a paper
feed signal is inputted to the printer froman unillustrated host conputer
or the like, carriage 60 noves to the feed-in position (step ST1). Upon
novenent - of carriage 60 to the feed-in position, actuating portion 564
presses and displ aces internediate portion 153 of spgtng menber 150, so
that arm 3140 rotates (FIG 24) allow ng planetary gzﬁr 314 to engage

. feed-in gear 374. In Step ST2, a eed_counter count i | he nunber
of steps defining the rotary disglfacepent fof thg feed notof ) |s reset
such that N = 0. Next, paper f r Is rptated in reverse|(step ST3)
and the paper feed counter beging to Hmm. I n ipcrenents of
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1. (Step ST4). The reverse rotation of feed nmotor ML causes feed rollers 330
and gear 333 to rotate reversely. As shown in FIG 24, this rotation is
transmtted to feed-in gear 374 via sun gear 313 and planetary gear 314. As
aresult, feed-in'roller 312-rotates in the clockw se direction as viewd
in FIG 24 so that paper Pis fed in by the operation of the
above-descri bed automati c paper feeder. t, a determnation is nade on
the basis of a signal from paper detection switch 923 as to whet her or not
t he paper is actually being fed in (step ST5). If the paper is being fed
in, feed notor ML is reversely rotated by a predeterm ned anount (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

di sengaged from
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spring menber 150). Wien actuating portion 564 ceases to press agai nst
spring nenber 150, arm 3140 also returns to its original position (the
position shown in FIG 18) by virtue of the spring action of spring nmenber
150 and there is no engagenent of planetg{y gear 314 with paper-feed gear
374. In Step ST8, feed notor ML is rotated forward by a predeterm ned
anount (here, by 610 steps). As a result, paper feed rollers 330 rotate in
a clockw se direction as viewed in FIG 24, the paper is wound around paper
feed rollers 330, and the | eading end portion of the paper reaches print
area PA via pinch'roller 350, thereby assum ng the sofcalled "head-out"
state. In Step ST9, the operation waits for a print sfgnal. Subsequently,
when the print signal is inputted, while carriage 60 Leciprocates by the
operation of a carriage notor (not shown), ink is eje¢ted fromink jet head
H and printing takes place. The printed paper is discharged onto

di schar ged- paper tray
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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 whi ch includes pushing-up portions 491, 491 (FIG 33) for pushing up
both sides of the paper and a knurled goller 492 for pushing down a central
portion of paper Pl1 (FIG 3A). As illustrated in step ST5 of FIG 25, if
the paper is not being fed in, a determnation is nade as to whether or not
t he nunber of steps of reverse rotation of feed notor ML (the nunber of
steps N counted in Step ST4) has reached 1000 (step ST10). If feed notor M
has reached 1000 steps, it is determ ned that there is no paper in
automati c paper feeder 210, and in Step ST1l1l, a display is given on a
display unit (not shown) to the effect that there is "no paper." 25
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I+ N has not reached 1000 steps, Step ST3 and subsequent steps are
In accordance with the driving nmechanismof this enbodi nent,

r epeat ed.
since internmediate portion 153 of spring nenber 150 is pressed and

di spl aced by actuating portion 564 of carriage 60, arm 3140 rotates and
causes planetary gear 314, which is a nnvaE%e.gear, to engage feed-in gear
374. Hence, feed-in roller 312 rotates. so, the operation of the
engagenent of planetary gear 314 with feed-in gear 374 is perfornmed with
the resiliency of spring nmenber 150. Hence, a snooth nmeshing operation is
obtained, and a snooth and reliable rotating operation of feed-in roller

312 can be obtained. Spring nenper end 151 supported by arm
When t he pressing

3140 and the other end 152 suppprted by side fran€
of actuating portion 564 of carfiage 60 agai nst spri nber 150 ceases,
I f the pressing of

spring menber 150 returns to itfs original state.
rriage against interngdi afe portion 153 of

actuating portion 564 of the c
spring nmenber 150 ceases, arm B140 al so
0
&
J\;
}\ N
o .\
m N
™~ N
O N
™~ N
N
N
- o~ N
= N M
ye] N o~
[¥g]
~F { N
N ] N,
) qd D
m N
3 ~ N~
m NN ™~
L] ‘s \
) \
e~ o N
LL o m \
N ¥
S =
XA/ &
N\N
O -
t -
N
= o
m ~ ~N
N N
N -
= - N
S N o
\:,/-?\’;
?34 N
o~ N
-
—

210




returns to'its original- -position by virtue of the returning action of
spring nenber 150. As a result, the engagenent of planetary gear 314 with
feed-in gear 374 ceases. Thus, spring nmenber 150 serves to rotate arm 3140
and al so serves to' return arm 3140 to its original position. It is

under stood that various nodifications can be nmade to the actuating

mechani sm and driving nmechani sm For exanmflie, the actuating mechanismis -
It is possible to use a

not limted to the spring nenber disclosed above.
mechani sm and rotate an ordinary lever L, as shown in FIG 26. In FIG 26, .
a lever L is rotatably supported by a shaft L1. In this enbodi nent, by
pressing a spri by _an _actuating nenber A lever L wll rotate.
The spring ne need hot be a road-TTRE COTT—SPr— R =~inits
pl ace, a |eaf g¢pring may [je usSed. H t-S—E-a5e ati on can be
obtained if pofftions of cgntact betwggn the | eaf actuating
portion are shfped to conflact each otjper sPFEEFR=R=y N the spring
menber is
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formed*of a rod-like coil spring 150, a snooth operation can be obtained

w t hout needi ng to provide such shapi ng. 26 Furthernore, in the driving
mechani sm di scl osed above, the novabl e gear need not be a planetary gear.

It suffices if the novabl e géar assunes at |east two positions, one, a
position where it engages the feed-in geaf by the rotation of the armto
rotate the feed-in gear, and a position where it does not engage the feed-
in gear. Next, a description will be given of print area PA. Referring back

to FIG "3A, prinf_area PAj rnmed be surface of ink
shi el ding porti 112 and|ink jet head H att d to carriage 60
reci procates iff a dirqui(néﬁerpendicular to | ane ol t e drawrmg—a
" shielding portfonfl112 iS~Jor ed f ALz 1T
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internediate frane 110, and is arranged over the entire print area PA which
extends in a direction perpendicular to the plane of the drawi ng of FIG

3A. FIGS. 28 and 30 depict rib-shaped paper guides 113 that are forned on

t he upper surface of ink shielding portion 112 downstream of a portion 112a
opposing the print area. As shown in BGS. 27 and 31, pressing nenber 140
is formed in the shape of a thin plate, and is attached to the underside of
a lower end of rear franme 130. The distal end of pressing nenber 140
extends linearly in a direction perpendicular to the plane of each of these
drawi ngs, and includes a pressing portion 141 for pressing paper P over the
entire.wdth thereof. Pressing portion 141 is disposed at a position

bet ween feed rollers 330 and transport rollers 381. Pressing portion 141
does not contact either of the two rollers 330 or 381. As shown in FIG 27,
the distal end of pressing portion 14icyzatoca§§§ at a slightly | ower
position froma tangent T to both fee Ler and transport roller 381,
and is arranged to press paper PZngmmard. For this reggon, t he paper is

gui ded slightly downward \A\
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when the paper is fed by feed rollers 330 and the | eading end of the paper
enters print area PA. However, the position of pressing portion 141 is set
such that a | eading end Pa' (dotted-dash line in FIG 31) of the paper
passes above portion 1l12a, opposing the 3?int area, of ink shielding
portion 112 wi thout com ng into contact th portion 112a, and is brought
into contact with paper guides 113. 7 Next, a description wll be given
of the printing operation in the above-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 wound around feed rollers 330, and
its | eading edge enters prinft area PA.-

FIG. 83
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After the paper is detected by detection switch 923, the paper may fail to
reach print area PA due to a failure in paper feed or the |ike. However,
even if the ink is ejected blindly by ink jet head Hthe ink will strike
ink shielding portion 112, so6 that the jnk does not adhere to feed rollers
330 or dammge any ot her conponents. I'n ®ddi tion, as shown in FIG 3A since
the paper set in automatic paper feeder 210 is |ocated below ink shield
112, this paper does not becone stained. Furthernore, as noted above,

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

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

i nk shielding portion 112 w thout contacting portion 112a, and abuts

agai nst paper guides 113, as shown in FIG 31. Therefore, the paper is not
stai ned by any ink-that may be adhering to ink shielding portion 112. The

| eadi ng edge of the paper which ha ered print area PAis reliably
gui ded to paper discharge rollers l@e@)y p ar
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gui des '113, and printing-is perforned 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 accugpcy of the surface of feed rollers
330, and maintains a gap G between the printing surface of paper P and ink
jet head Hconstant. In this enbodinent, 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

I nk jet. head H. 28 FIG 33 shows the paper printed in print area PA

bei ng di scharged_gnto di scharged-paper tray 260 via transport section 380
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and di scharge section 90. FIG 1 depicts transport section 380, which
i ncl udes six paper discharge rollers 381 (specifically, 38la to 381f)

formed of a resilient material, such as rubber, and six star wheels 382
(specifically, 382a to 382f) ‘disposed in face-to-face relation with paper

di scharge rollers 38la to 381f, respectively. Paper discharge rollers 381
are fixed in uniits of three rollers to tyo rotating shafts 383 and 384,
respectively, which are supported by internediate frane 110. As shown in
FIG 17, paper discharge rollers 381 are rotated as gears 383a, 384a fixed
to rotating shafts 383, 384 are rotatably driven by left and right feed
rollers 330 via two transmtting gears, generally indicated at 385.
Transmitting gear 385 is conStructed and arranged so that a gear portion
385a (nmeshing with either gear 383a or 384a fixed to rotai ng shaft 383 or
384, respectively), a roller portion 385b held®@n rollingNcontact with feed

roller 330 and a common shaft 385c°gre integrgyy forned Bot h ends of
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nmevabl y supported in rectangular holes 111 fornmed in internediate frame
110, as shown in FIGS. 27 and 28. 1In this configuration, transmtting gear
385 acts as a one-way clutch. That is, as shown in FIG 27, when each feed
roller 330 rotates in the paper feeding direction, transmtting gear 385
noves downward (in the engagi ng direction).along rectangular holes 111, and
transmts the power of each feed roller O to three paper discharge
rollers 381l. FIG 28 illustrates that if-feed roller 330 rotates in a
direction opposite to the paper feeding direction, transmtting gear 385
noves upward (in the escaping direction) along rectangular holes 111, and
does not transmt the power of feged rollers 330 to paper discharge rollers
© 381. Accordingly, paper dischargd rollers 38 f ate only when feed rollers
330 rotate in the paper feeding direction, and they te~Qot rotate when feed
~rollers 330 rotates in the rever§e direction. In FIGS and 17, star
wheels 382 are fixed in units off two star wheels at opposijte ends of three
" shafts 386, respectively. Qpposite ends 386a of the shaft |386 are supported
on upper frame . aw
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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 frane 120 downward.
Opposite ends 386a of shaft 386 are supported in el ongated holes 122
respectively forned in support portions 121, and can nobve in a vertical
direction. A spring 387 constituting an-ujgi-ng nenber is fitted over a
tongue 123 of upper frane 120. One end 387a of spring 387 is engaged with
frame 120, while the other end 387b thereof is enga wth a central
portion 386b (see FIG 17) of the aforenentioned Sh'f 386, thereby urging
the set of two star wheels 382 toward paper dischargf rollers 381. Thus,
since the central portion of shaft 386 is urged tomaio paper di scharge
rollers 381 by spring 387, even if there are variatifins in the urging
forces of springs 387, these variations in force applflj ed are distributed to
the respective two star wheels 382 via
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shafts *386, so that the variations of the pressing forces of each star
wheel 382 agai nst each paper discharge roller 381 is reduced in half. In
this enbodiment, the force applied by shaft 386 by nmeans of spring 387 is
set to 40 g. Therefore, the foorce of each star wheel agai nst each paper
di scharge roller 381 is 20 g. Star wheels 883 totate by being driven by
paper di scharge rollgf%/ 1, 4dnd when transporting the paper, star wheels
382 rotate by nippind t'he-papér¥bet ween t hem and paper discharge rollers
381. The dianeter or the nunber of g4geth of ¢ﬁch figed roller 3@@?

' t so that the

transmtting gear 385, and paper dlgcharge ol ler 8
peri pheral speed of paper dis ' ' ely 12% faster
t han the peripheral speed of, dro 0. _Thereforeg, depiPet ed in
FIG 31, paper P is printed&GpeR-uhi =-S=ls \\?25 paper
floats in the air by being pulle radnsport r d Lr wheel s
382. In FIGS. 1 and 3, discharge section 490 i€l ude rting portions
491, 491. Supporting portions 491, 49
223a

FIG. 16w

=241




support:, from bel ow, both sides of the paper which has been printed upon in
print area PA and is now bei ng di scharged. Di scharge section 490 al so

i ncl udes pushi ng-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 internediate frame 110. ¥ shown in FIG 30 1,
supporting portions 491, 491 are disposed at positions aligned with star
wheel s 382a and 382f, respectively, |ocated on-opposite sides of the
aforenmenti oned star wheels 382, as viewed in the direction of travel of the

paper . FIG 31 illustrates that an upper surface 491a of each supporting
portions 491, 491 is i Eeo o di $gharging direction of the paper.
Pushi ng-down portion Ammu aflknurled roller, and is rotatably
SUpported on an arm 493 rfirf;;=7--- .MMJW on
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upper frame 120. As shown in FIG 32, arm493 is in the shape of bifurcated
portions 493a, 493a, and first stoppers 493b, 493b are forned on distal
ends thereof in such a nmanner as to project therefrom In addition, second
stoppers 493c, 493c are forned in slightly spaced-apart relation with the
respective first stoppers. A rectangular hole 123 (see FIG 31) is provided
at a bent portion of upper frame 120. Fi A3t stoppers 493b, 493b are
inserted into this rectangular hole 123 by reducing the distance between

bi furcated portions 493a, 493a and subsequently increasing the distance

bet ween bifurcated portions 493a, 493a, thereby securing arm 493 in upper
frame 120. Wth discharge section 490 secured to upper frame 120, upper
frame 120 i s sandw ched by first stoppers 493b-and second stoppers 493c

wi th gaps that do not hinder the rotation of the arm nor does arm 493 cone
of f rectangul ar hole 123. A description will now be given of the paper

di schargi ng operation in the above-described di scharge section. In FIG 31,
paper P pri-nted in print area PAis

FIG. 18
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transpoerted 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
wheel s is urged toward paper discharge rollers 381 by spring 387, even if
there are variations in the urging forc§§ 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 agai nst
each paper discharge rollers 381 are reduced by half. Accordingly, the
pressing forces of star wheels 382 agai nst paper discharge rollers 381 (and

ultimately the force ’52£2bap ) are stabilized and proportionately
reduced, resulting infpéeér P/Q2 ng transp ed reliably w thout any

sneari ng thereon. 31 Moreover, before t | eadi ng edge of the paper
enters di schaegi tion 490, pushi ng-down:portion 492 is |ocated bel ow
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surfaces 491a of supporting portions 491, 491. \Wen | eadi ng edge Pa' of the
paper enters discharging section 490, both side portions of |eading edge Pa
are gui ded gradually upward by upper surfaces 491a of both-side supporting
portions 491. At the sane tinme, a central portion Pal of |eading edge Pa
gradual |y pushes up pushi ng-down portion 492 while rotating arm 493
count ercl ockwi se, but central portion Pal of |eading edge Pa then gradually
falls bel ow pushing-down portion 492 and is pushed down in conparison wth
the both side portions due to the wei ght of pushing-down portion 492 and
arm'493 upon central portion Pal. Thus, paper P is dischar - St g&htd NQ
“with its leading edge, while being forcibly urged into a d%ﬁg;;e‘gag in
whi ch the printed surfaceghs ctoncaved as seen in the discharging direction.

Si nce pushi ng-down porti on92 is supported by rotatable arm 49 paper P
“enters bel ow pushi ng-down poNion 492 snoothly because of ating
~notion of arm whe he | eQghrgdliddge of paper P is broddht ilnto contact

wi t h pushi ng- .poréid ) 31433
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FIG 33 shows paper P discharged up to the mdway position. FIG 34

depicts paper P forcibly urged into a concave shape and bei ng discharged in
the discharging direction. Paper P, in this concave configuration, can be
di scharged further-in a direction indicated by arrow Z before the wei ght of

the paper itself forces the |eading edgesto fall, thereby contacting
printed surface P1f of paper Pl. Paper appears to be stiff, and appears
to discharge as if it was floating. Because the tinme until discharged

paper P slidably contacts a printed surface PIf of stacked paper Pl is
del ayed, the tinme for the ink on the printed paper P1 to dry is increased
and the risk of any ink snearing on surface P1f 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 di scharge section
490. Therefore; when paper Pis in print area PA and shortly thereafter,
paper P is flat. Accordingly, satisfactory print quality is ensured.

23

150




FIG 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

di scharge section 490. \Wen a subsequent sheet of paper P2 enters transport
section 380, its Ieadlng edge P2a passeg transport section 380. Wen

| eadi ng edge .P2a contacts trailing edge Pb of- a precedi ng paper P,

di scharge section 490 does not press agai nst precedi ng paper P as
illustrated in-FIG 36. The force applied by discharging section 490

agai nst preceding paper P ceases by the tine it.contacts subsequent paper
P2. Preceding paper P is stacked on the earlier printed paper P1 (FIG 34),
and therefore the time until "paper P2 contacts printed paper Pl is further
del ayed. FIG 36 shows the point in tinme when the holding of paper P by

di scharge section 490 ceases. After the |eading edge P2a of

FIG. 23

163 /
/ L7774 7>
/ e .
— L——64
| . 93 81 A—
/ _5 - ;R 58
F o
62 AN 85a— ] = : %
564 , = /
# as”‘fgk ‘ 4 I
% 82, ] d
“ \\ /(-82 d 63
p /
565 Sl 67 L 6 =
: 53T Ef_r 9‘?&:7: i Y
—_ 1 YH [y FT—-"83
/ 66 - 9‘0 ] /]
¢ il | B [
d _{\wj ,_J gﬁ ¢
N /
&= —




t he
paper

subsequent paper P2 contacts trailing edge Pb of precedi ng paper P,
support of precedi ng paper P ceases and the transport of subsequent
P2 is tenporarily stopped. This stopping operation can be perforned
by determ ning the nunber of pulses of feed notor ML is in advance, and
stopping the driving of notor ML when the nunber of pul ses reaches a
predeterm ned nunber. If precedi ng paper P_is pushed out by bringing the

| eadi ng edge P2a of subsequent paper P2 i fo contact with the trailing edge
Pb of preceding paper P, the stacking operation of preceding paper P on
earlier printed paper P1 will be unreliable (see FIG 34). However, by
tenporarily stopping the transport of subsequent paper P2, any contact

bet ween | eadi ng edge P2a of the subsequent sheets of paper and trailing
edge Pb of the preceding paper is eliminated by nmaking use of the inertia
of preceding paper P1. In this way, the operation of stacking precedi ng
paper P on the earlier printed paper Pl becones very reliable. Ink jet
printers constructed and arranged in accordance with the present invention
have any fluctuation in the pressing

FIG. 24
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forces .of each star wheel 382 agai nst each paper discharge roller 381
reduced in half. The central portion of each shaft 386 has two star wheels
382 at opposite ends thereof. Wen 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 ., 33 variations are distributed to
the respective two star wheels 382 via sﬁ%fts 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 w thout damagi ng the printing surface.
I n addi.tion, the paper iséaﬁéﬁﬁarg In a floating state because the
printed paper is discharged rle ced into a concave shape in which the
printed surface is concave as seen in the
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discharging direction. And, if the paper discharged is very stiff, it also
w Il not slidably contact with the printed paper since the stiff paper wll
remain in the air longer making it possible to prevent the printed surface
of the printed paper from becam ng sneared. Postcards and envel opes, for
exanpl e, have very small w dths and May,,cont act only one pushing-up portion
491. Therefore, the concave shape may not be fornmed. However, because of
their inherent stiffness, they will not bend when held in a cantil ever
fashion and will remain in the air a sufficient tine even though only one
pushi ng-up portion 491 may be acting upon the postcards or envel opes. The
above constructi on and arrangenent yield many advantages. First, the
di schar ged- paper tray for stdcking the printed sheets of paper doesmpot
need to be formed in a concave shape, it is posgaible to reduce the ace
(=23
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Second, - since the cancellation of the holding of the precedi ng paper, i.e.,
the final discharging operation, is effected by the ensuing paper, it is
possi bl e to make unnecessary the transporting/driving nmeans for the
precedi ng paper in the holding section for holding the paper in a concave
shape. Third, since the supporting portions are fornmed by fixed ribs, and

t he pushi ng-down portion is a knurled ré@ler, the paper can be forcibly
urged into a concave shape with a sinple arrangenent. Moreover, since the
knurled roller is brought into contact with the printed surface, the
printed surface is prevented from becom ng st ai ned. 34 Fourth, since the
~upper surfaces of the fixed ribs are inclined upward in cpxrespondence
with the paper discharging direction, the placing of the er into a
concave shape can be 2

FIG. 28



made snoot h. Since the knurled roller is supported by the rotatable arm
the changing notion of the paper into a concave shape is effected nore
snoothly in conjunction with the aforenentioned rotating notion. Fifth,
since the weight of the knurled roller forces the paper downward, an urging
means such as a spring becones unnecessagy, and the paper can be forcibly
urged into a concave shape with at | east one | ess conponent, resulting in a
much sinpler construction. Next, a description will be given of the
construction and arrangenent of ink cartridge 90 which is nounted on
carriage 60. FIG 23 is a plan viewillustrating carriage 60. Carriage 60

I ncl udes a carriage body 62 and a carriage cover 63, with ink cartridge 90
nounted thereon. FIG 37 is’'a plan view, with certain parts omtted, of
carriage 60 with ink cartridge 90 not nounted thereon. A head substrate 71,
to which head His fixed in advance, is incorporated in carriage body 62.

A connecting portion 75 for F
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connect'ion wth ink cartridge 90 is forned integrally with head substrate
71. A connecting portion, generally indicated at 75, is fornmed in a hollow
cylindrical shape, and a needle 75a for breaking the seal of the ink
cartridge is forned in.-a central portion thereof. An ink channel 75c,
connected to an ink channel 70b in head H, Zhre both forned in a central
portion of needle 75a. Carriage cover 63 includes pins 63b, 63b that fit in
round hol es 62b, 62b placed in the corners on a | ower side of carriage body
62. A pair of claws 63a, 63a engage w th 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
engagenent of claws 63a with square holes 62a. A nounting portion 64 is
formed in a box shape and integral with carriage cover 63. Ink cartridge 90
IS mounted on nounting portion 64. Connecting portion 75 of the head
substrate is fitted in an elongated hole 65. Slits 67, having rel atively
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35 large wwdths, are fornmed 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 fornmed on the upper surface of the
carriage cover 63. As shown in FIG 39, ink cartridge 90 has, inits
bottom a connecting portion, generallfﬂindicated at 91, for engagenent
with head substrate 71. Connecting portion 91 engages connecting portion 75
of head substrate 71 when ink cartridge 90 is nmounted in nounting portion
92 of connecting

64. Essentially sinultaneously, needle 75a breaks a seal
portion 91. Wen seal 92 is broken, ink is supplied to a nozzle 70a of the
70b and ink channel 75c. As shown in FIGS. 23

"~ head 't hrough i nk channel
and 39, sem spherical convex pggtions 93 and pins 94 are forned
de ;urfacg§ of ink %Srtridge 90.
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FIGS 39-41 depict a |lever, generally indicated at 80, which is used to
nmount or denount ink cartridge 90 on carriage 60. Lever 80 includes a tab
81 and a pair of arns 82, 82. Arns 82, 82 are forned integrally with tab
81. Shafts 83, 83 are formed integrally on the outer sides of arns 82.
Shafts 83, 83 are rotatably supported by supporting portions 66 so | ever 80
is rotatably supported in the directions of arrows al and a2 in FIG 39. A
cam groove, -generally indicated at 84, is forned on the inner side of each
arm 82. Cam groove 84 includes an introducing groove 84a that introduces
pin 94 of the cartridge into camgroove 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
comuni cates with introducing groov7:2z§z Tewnati ng portion 84d

communi cates with the starting portifong4b E? a curved groove 84c. Using
shaft 83 as a center, radius R (FIG 41) gradually increases as radius R

- nmoves fromstarting portion 84b to curved groove 84c to term nating




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.

I nt roduci ng groove 84a does not extend through arm 82. 36 A tongue 85 is
a resilient nenber. Tongue 854s forned integrally in arm82 by neans of a
U-shaped slit 86. An elongated hole 8 is formed at a distal end of tongue

85. As shown in FIGS. 23 and 39, withTnk cartridge 90 nounted, tongues 85
and 85 can flex, and sem spherical convex portions 93 engages in el ongated
hol es 85a, respectively, allowi ng tongues 85 to resiliently hold the upper
portion of ink cartridge 90 in the direction of mpwenent of the carriage as
indicated by arrows A and B in FI® 23. A stoppey pix 87 will contact
supporting portion 66 of '

FG. 34



carriage cover 63 to restrict any excess rotation of |ever 80 when | ever 80
rotates in the direction of arrow a2 (FIG 40). FIG 42 illustrates the
nmount i ng and denounting operation of ink cartridge 90 using | ever 80.
First, lever 80 is rotated in the direction of arrow a2, and the enpty ink
cartridge is renoved. A new ink cartridge 90 is then placed lightly into
nounti ng portion 64 (see FIGS. 23 and 39§1fron1above (this state i s shown
by the phantomline, and correspondi ng reference nunerals indicated by
adding "'" thereto). Each pin 94" of the cartridge passes through the slit
67 in nounting portion 64, and is then guided by an introducing groove 84a
~of the camgroove 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 |ever 80
_rotates in the clockw se direction. Therefore, a cartridge 90" s
gradual |y forced downward. As




cartridge 90' noves downward, a connection portion 91' of the cartridge
connects to connecting portion 75 of the head substrate, and a seal 92' is
broken. When |l ever 80" fully rotates in the direction of arrow al and
reaches the position indicated by the solid lines (FIG 42), each pin 94
reaches termnating portion 84d of the cam groove, and the cartridge is
conpl etely mounted. Moreover, the user is eagjly able to confirmthat a
conplete 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. 37 When ink cartridge 9%, s enpty, ink cartridge 90 can
be easily renoved sinply by rotating |lever 20N n the direction of arrow a2
and lifting up the cartridge. FIG 43 de}/' S t\e carriage stop position
for perform ng




t he above-described operation. This carriage stop position serves as a
capping position 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 nozzle of the héad. Cap 100 can al so renmpbve any cl oggi ng of
the ink by sucking the ink fromthe nozzlg. A lever 101 noves cap 100
vertically. A punp unit 102 perfornms the sucking operation. FIGS. 43 and 44
. depict an upper case of the printer, generally indicated at 13, and an

upper portion (a portion correspondln the orenentioned carriage stop
position) 13b of its ceiling portlon Zéhed and an opening is
provi ded, whereby the rotating operation of af orenenti oned | ever 80 is
made possible. A forward end of ceiling portlon 188 is formed as a

I

suspended portion 13c exte ownwar 81.and a rPyht end face 13d thereof
Is formed as a stopper. Thieref ol &—itf Invé} 80 fully rotates in the
direction of
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arrow al, i.e., if ink cartridge 90 is conpletely mounted in nounting
portion 64, |ever 80 can extend below ceiling portion 13a, and carriage 60
can nove in the direction of arrow z (FIG 43). However, as illustrated in
FIG 45, if lever 80 is not fully rotated in the clockw se direction, ink
cartridge 90 will not be fully nounted and | ever 80 will abut agai nst
stopper 13d. This will hinder the novenegq. of carriage 60. The
above-descri bed construction and arrangenent has the foll ow ng advant ages.
First, in the event of an inconplete nmounting of the ink cartridge, any

damage to the structure by the novene f the carriage will only be to the
| ever 80 and not to the ink cartridgg¢ yfgelf: is is because the |ever
wi |l contact the stopper, not the ink cartrivge. Specifically, referring
to FIG 45, if the llever 80 is not fully rotated clockw se, ink cartridge
90 will not be fully installed. Wen carriage 80 s in the direction as
B2-. a2 90
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38 shown by arrow z (FIG 43), lever 80 will abut against the stopper 13d
and the novenent of carriage 60 will stop. However, carriage 60 is stopped -
because | ever 80 abuts agai nst stopper 13d, not because ink cartridge 90
abut s agai nst stopper 13d. Hence, ink cartridge 90 will not be di sengaged

with carriage 60 and the ink cartridge yll not break. Second, if the
carriage begins to nove without the inK cartridge being fully installed,
the lever will very shortly thereafter abut the stopper, preventing any

further novenent of the carriage. Specifically referring to FIG 45, the
carriage stop position is provided for nmounting or denmounting ink cartridge
90 in/on carriage 60. Stopper 13d is placed in the vicinity of this
carriage stop position. Therefore, if carriage 60 begins to nove before

| ever 80 has been fully rotated clockft7Z§and '3{ cartridge 90 is not fully
mounted, the lever 80 will abut agai nét oppé; 3d, thereby stopping the
novenent of carriage 60. Accordingly, - :




a partially nounted ink cartridge is prevented 90 fromcom ng off carriage
the interior of the printer is prevented from becom ng stai ned.

60. Third,
The carriage stop position serves as the capping position where cap 100 is
fitted to head H If there i.s an increase in pressure in the ink channel
when ink cartridge 90 i s nounted on cartr@%ge 60, the ink is captured by
cap 100. Fourth, the stopper construction, specifically stopper 13d, is
very sinple. Stopper 13d is integral with case 13 of the printer. Fifth,~
the construction and arrangenent of tongues 85 aid in reducing the
vi brations, 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 noves, the
inertial force and vibrations of ink cartridge 90, when carriage 60

is transmtted to carriage 60 through the tongues 85.

-reverses direction,
Theref ore, because of the construction of tongues 85, the inertial

FIG. 43
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force of ink cartridge 90 is transmtted to carriage 60 in a danpened
state, and any vi brations and noi se are reduced. 39 Reference will now
be nmade of the ink jet printer constructed in accordance with a second
enbodi nent of the present invention. A major difference between the second
enbodi nent and the first enbodinent is in the-carriage and the structure f
or supporting the carri age. Al  other3%eatures of the second enbodi nent
are simlar in construction and arrangenent to those of the first
enbodinent. FIG 46 is a schematic diagramillustrating the print area and
the nonprint area in this second enbodi ment, with a print area PA, and a
nonprint area Al and A2 | ocated on both sides of print area PA. A frane F

"is al so shown.




In this enbodi nent, 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 second nonprint area A2 to change over
the position of a drive gear by using the changeover neans. Referring to
FIG 47, a carriage 610 will reciprocate iggthe direction of arrows x and y

whi |l e gU|ded by a rod 619 (see FIG 51) and an upper end F1 of frane F.
FIG 49 shows a bearing 611 for rod 619 and an engagi ng portion 612 for

engagenment with upper end F1 of the frane. Engagi ng portion 612 is
constructed and arranged to | oosely nount and slide along upper end F1 of
frame F. An ink jet head H i s—+o4 acriage 610 and printing takes
pl ace by injecting ink i towérd eet recordi ng paper (not onu“ﬂQ
| ocat ed bel ow head H, as shown i 49.] In FIGS. 47 to 49, a drive)gear
generally indicated at 20, s c¢nn tid a rotating shaft 21 slidabljy
supported by frane F. Drifve ar 20 eves a paper-feed driving
position for e
_\_“‘\\‘
p ===
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dri-ving- a paper feeding nmechanism (see FIG 17) by engaging a
paper - f eedi ng- mechani smdriving gear 22. Drive gear 20 can al so achieve a
suction driving position for driving a suction nechani sm which includes
punp unit 102 (see FIG. 43) and the |ike, by engaging a suction-nmechani sm
driving gear 23. A flange 24 is rotatably attached to a rotating shaft
21, and a conpression spring 25 is interpgged between flange 24 and the
frame. Drive gear 20 normally engages the paper-feedi ng-mechani smdriving
gear 22 40 because conpression spring 25 forces rotating shaft 21 in the
direction indicated by arrow x (FIGS. - ). An_actuating piece,
general]ly indicated at 30, is forned ogﬁazggsiuﬁ t nmenber (e.g. a | eaf
spring), and includes a proxital portion 31 rotatably supported on the

As shown in FIG 49, actuating piece 30 has a ring

frame by a shaft 3la.
portion 32\Mtt17F&? PA A2
stLecT] | -
] CR - CAP-
I STAGE | PING [
% ! %
# i %
% %
% %
/] 9
. ; ' ;
/ E&D - FE%%—!N;
ﬁ FEED SUCTION
F
F
w) d
.. 43b
43 O

{7 gt ‘-\O\a

| — b
43¢

433




hole 33 fornmed therein. A snall-dianeter portion 20a of drive gear 20 is

| oosely fitted in hole 33. The dianmeter of hole 33 is smaller than an

i nter nedi at e-di aneter portion-20b of drive gear 20. As shown in FIG 51, a
distal end of actuating piece 30 is fornmed in a substantially L-shaped
configuration and has a projection 344®hcated in a rear portion of carriage
610. Referring primarily to FIGS. 48 and 51, a changeover | ever, generally
i ndi cated at 40, serves as the changeover neans-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 formed of a synthetic resin, and includes a boss 41
attached to shaft 613, an actuatlng:tever 42 forned integrally wth boss
41, and a |l ocking |ever ford®d integrally W®h boss 41. Locki ng

| ever 43 sets the rotat h ver 427 Actuating |ever 42
has a substantiallyfﬁzshaor YT o n des and second
di stal end portionsl4 SR ' et 43a and a

resetting ?3“
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proj ection 43b are fornmedintegrally with a distal end of |ocking | ever 43.
Retainer 43a is fornmed by being bent substantially orthogonally toward the
carriage and whose distal end is forned as an inclined surface 43c.

Ret ai ner 43a engages a cappi ng-position hole 614 or a suction-position hole
615 formed in carriage 610. As shown in FIG 55, when resetting projection
43b i s engaged w th suction-position holgg 615, resetting projection 43b is
capabl e of engaging a resetting protrusion F3 which is forned by bei ng bent
downward froma top portion F2 (see FIG 49). In FIG 54, a spring 44 is

di sposed between changeover |ever 40 and carriage 610. Spring 44 is
constantly forcing changeover lever 40 to rotate in the cl ockw se

direction. In FIGS. 52 to 54, a seligy profrasion F5 serves as a
sel ecting neans, and is forned by bdi dﬂgent d;ard this side 41
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froma vear portion F4 of the franme. Selecting protrusion P5 is fornmed at a
position capable of abutting against first distal end portion 42a of
actuating |l ever 42 when carriage 610 has entered deeply into first nonprint
area Al. Next, a description will be given of the operation of the
above-described mechanism Simlarly to g,conventional printer, the
printing operation is perforned so that carriage 610 reciprocates 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, thereby
printing one sheet of recording paper. Wiile printing on a sheet of paper,
carriage 610 shallowy enters first nonprint area Al, and the feeding-in
operation and feedi ng operation of a subsequent sheet of recording paper
are perforned. At this time, since fﬁaziage only shallowy enters
-into first nonprint area A, the first® divgtal portion 42a of actuating

| ever 42 does not abut agai nst selecti-ng protrusion F5, as indicated by the

" | FC 612

solid lines in FIG 52. 610




Thereafster, the carriage 610 returns to print area PA, and printing is
performed on the second sheet of recordi ng paper. The sanme operation is
repeated until a predeterm ned nunber of sheets are printed. The cappi ng
operation is performed when no print signal is detected for a predeterm ned
period of tinme. Head His covered with cag 100 (FIG 43) to ensure that the
ink at the nozzle tip of head H does not Py 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 |ocking |ever 43 of
changeover |ever 40 is engaged in capping- position hole 614 in the
carriage, so that actuating lever 42 rotates clockwi se. For this reason,
“even if ‘carriage 610 enters séecond nonprint area A2, second distal end
portion 42b of the actuating |ever 42 does not abut agai nst projection 34
~at the tip of the actuating piece, and passes bel ow 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

FIG. 57




gear 20 remai ns engaged w th paper-feedi ng- nechani smdriving gear 22. 42
In this way, the capping operation is perforned and drive gear 20 wl|l
rotate so the paper feeding operation is performed. Subsequently, when a
print signal is detected, the'carriage returns to print area PAto
perform the printing operation. \Wen thqgnozzle of head H becomes cl ogged, ©
it is necessary to elimnate the clogging by forcibly sucking the ink from
t he nozzl e by using a suction nechanism The-- suction operation is Y
performed by manual |y throwing a switch which nmay be on the operation panel’
or the l'ike of the printer. Wen the switch is in the ON position, carriage
610 first enters deeply into the first nonprint area Al. Then, as indicated
by the phantom |ines

=l
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in FIG- 52, first distal end portion 42a of actuating |ever 42 contacts
sel ecting protrusion F5, and changeover |ever 40 rotates counterclockw se
agai nst the force of spring 44 (FIG 54). Inclined surface 43c of retainer
43a at the distal end portion of |ocking |ever. 43 contacts with an upper
side 614[a] (see FIG 48) of capping-posiggﬁn hol e 614, and retai ner 43a
di sengages from cappi ng-position hole 614 ile locking lever 43 is
deflected in the direction indicated by arrow a in FIGS. 50 and 54.

Sel ecting protrusion F5 still forcing changeover |ever 40 to rotate against
the spring force of spring 44 causes retainer 43a to engage
suction-position hole 615. When retainer 43a reaches- suction- position

hol e 615, retainer 43a rotates in the direction of arrow b (FIG 50) by the
resiliency of |ocking | ever 43, and engages suction-position hole 615.
Changeover |ever 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 phantomlines in FIG 48 and 51, second distal end
portion 42b of actuating
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| ever 42 contacts projection 34- at the tip of actuating piece, thereby
fl exing actuating piece 30 clockwise (in FIG 48). As actuating piece 30
fl exes, ring portion 32 of actuating piece 30 contacts

i nt ermedi at e-di anmeter portion-20b of drive gear 20, causing drive gear 20
to slide in the direction of arrowy (as inde@ged by the phantom I i nes)
and engage sucti m drivi ng gear Furt hernore, since
actuating piece/gzzgg zilent (i f sprlng) t he positiona

vari ation of 43 carrTa 612{;8/§Bsorbed and drive gear 20 engages

smoothly with suction- nechanl driving gegg The suction nechani sm can
now performthe suctioQFBQQKQflon I'f ag t si I S subsequently

detected, the carriage.#€turns to Ahaand\gﬂiiffover | ever 40 is
_ 615 .

reset in the
43b




foll owing manner. \Wen carriage 610 noves in the direction of arrow z
(FIG 48), resetting projection 43b at the tip of locking | ever 43 contacts
with the rear surface of resetting protrusion F3, as indicated by the
phantomlines in FIG 49 and a broken-line arrow X1 in FIG 55. As shown in
FI GS. 50 and 55, since resetting protrusion F3 is at an angle with respect
to the advancing direction of the carriage?? locking |lever 43 is deflected
as indicated at arrow a and retai ner 43a di sengages from suction- position
hol e 615. Then, changeover |ever 40 rotates clockwise in FIG 48 by the
action of spring 44, and retainer 43a enters capping-position hole 614, as
indicated by the solid Iines of FIG 48. Resetting projection 43b also
abuts against resetting 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 agai nst
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 h0|é 615. Hence, c?i72§?ve2;;7
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| ever 40 is prevented from becom ng reset. As described above and in
accordance with the ink jet printer of this enbodi nent, carriage 610 is
first entered into first nonprint area Al to select the state of changeover
| ever 40 provided on the carricage, and carriage 610 is then entered into
second nonprint area A2 to change over the-pggition of drive gear 20 by
nmeans of changeover |ever 40. Thus, the paper feeding operation or the
suction operation can be effected selectively. Therefore, since the paper

f eedi ng operation and the suc operatlon are sel ectively performed, the
drawback found in convention é? din being fed
when the suction operation is for S eI Afzg? @Prnnre t he
drawback of the suction operatlon bei ng perforned despite't fact that the
head is not clogged is elimnated. NbreoverT“klnce o]
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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. I't will thus be
seen that the objects set forth above, anong those nmade apparent fromthe
precedi ng 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 nmatter contained in the above description and shown in
t he acconpanying drawi ngs shall be interpreted as illustrative and not in a

limting sense. It is also to be understood that the followng clains are
intended to cover all of the generic and specific features of the invention
" herein described and all staténents of the scope of the invention which, as

a matter of | anguage, m ght be said tz:ﬁﬁil t?ngbetmeen.
- - PRIOR ART
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45- CLAI-MS 1. An ink jet printer of the type in which printing of
recordi ng paper is effected by a head nounted on a carriage reciprocating
in a direction of a row having a print area where printing by the head is
effected and first and second-nonprint areas where printing by the head is
not effected, |ocated on opposite sides of the print area, and said ink jet
printer conprising:. a paper feeding nmechagg smfor feeding the recording ’
paper in a direction perpendicular to the direction of the row, a suction
mechani sm for sucking ink froma nozzle of said head; a drive gear noveable
bet ween a paper-feed driving position for driving said paper feeding
mechani smand a suction driving position for driving said suction
mechani sm changeover neans dlsposegﬁgp said carriage for selectably noving

said drive gear between said drivin 25§?Mhen the carriage is in the
first non-print area; and selectin d in the second nonprint

area for setting a state of said dﬁﬁéﬁ%ﬂa dgﬁgajrmhen said carriage enters
t he second non-print area to con d driving positions the
drive gear is noved to when said carriage enters the first -
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nonprint area. 2. An ink jet printer as clained in claim 1, and
further conprising drive gear biasing neans which places the drive gear in
t he paper feed driving position when the carriage is in the print area or

t he second nonprint’ area. .
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CLAIMS

1. An ink jet printer of the type in which printing of recording paper is effected by a

head mounted on a carriage reciprocating in a direction of a row having a print area

where printing by the head is effected and first and second nonprint areas where printing

by the head is not effected, located on opposite sides of the print area, and said ink jet

printer comprising:

a paper feeding mechanism for feeding the recording paper in a direction

perpendicular to the direction of the row;

a suction mechanism for sucking ink from a nozzle of said head;

a drive gear moveable between a papér-feed driving position for driving said

paper feeding mechanism and a suction driving position for driving said suction

mechanism;

changeover means disposed on said carriage for selectably moving said drive gear

between said driving positions when the carriage is in the first non-print area; and

selecting means located in the second nonprint area for setting a state of said

changeover means when said carriage enters the second non-print area to control which

of said driving positions the drive gear is moved to when said carriage enters the first

nonprint area.

2. An ink jet printer as claimed in claim I, and further comprising drive gear

biasing means which places the drive gear in the paper feed drivi_rl_g__positi_c_)_r}______\_y_lggp the

carriage is in the print area or the second nonprint area.
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