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REPLACENENI S*EET 1 PRINTER The present_invention relates to a g#ﬂ%ﬁﬁ{—\n
particul aj/the present inventi*on rel’ates generally to a method of POy

di schar gifig paper inan ipk jet printer, and, in panticula+T—LLLiﬂLJ1311%$¥1__
t echni que of %he'dischargi ng paper in_which the dischargedtﬁp% r is neithe
damaged nor sneared. Figure 56 depict ERENIER entional prihte i’ _, iilmiikebmbed

Japanese Wility Mdel ]
The present invention relates generally to printers, and,

/;

K4

in particular, to improvements in an automatic-paper-feeder portion

of a printer having an automatic paper feeder incorporated therein.
. Further, the present invention relates to improvements

in a driving mechanism for individually feeding sheets of paper.

Still further, the present invention relates . to -
improvements in ink jet printers, apd specifically to improvements
in the construction and arrangement of the print area thereof, to
improvements in the construction of the mounting the ink cartridge
on the carriage thereof, and to improvements for reducing the width
of ink jet printers in the direction of a row.

Furcther, the present invention relates generally to a
method of 'discharging paper in an Ink jet printer, and, in
pa:ticular, tc an improved techniqué of the discharging paper in
which the discharged paper is neither damaged nor smeared.

FIG. 56 depicts a conventional printer described in
Japanese Utility Xodel Unexamined Publication No. 272952/1991. An
automatic paper iseder is constructed and arranged having a paper
feed cassette 2002, which is a péper stacker, detachably mounted
in a printer Dbody 2001 so a dead space DS is formed between the
bottom of paper feed cassette 2002 and the bottom of body 2001.

FIGS. 57-32 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 FIGS. 57-59,
the stacker section is arranged as follows. If a paper discharge
support 2101 rotates in a counterciockwise direction as viewed in
FIGS. 58 and 59, an 6perating arm 2102 rotates therewith causing
an intermediate lever 2103 to rotate in the clockwise direction as
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Unexani ned Publication No..272952/1991. An autonatic paper Fhig$ ?LHaE&mRWI‘iEd

constructed and arranged haV|ng a paper feed cassette 2002,
paper stacker, detachably nounted in a printer body 2001 so
is formed betmeen 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 MR i i#3dd. MEiAndBY ! O%hh CBnbliad é&?&@%%%ﬂw' £4864in
section 2004 on Wwhi ch aper I'S stac go orated in a printer case
2003 conSaigkt GRMRERE ‘P‘élﬁg-’e‘éie s@iregbienspyc s retasipad dfetinkernegdiate

bot t om of) YN0 Faeh L WpAess St ACKPAL S e6HELRL 2HB41ever 2106 rotates in
| the same direction as engaging lever 2104 since they are both
mounted for rotation with lever shaft 2105. A pressure plate
member 2107 moves downward as viewed in FIG. 57 by the rotation of
pressure-plate operating lever 2106 to allOW'paner P-to be inserted
between pressure plate member 2107 and a separation pawl 2108,
thereby making it possiblé to accommodate paper P in a feeding

holder 2109. _ -
HO'ever, in such a conventional printer, if paper
discharge support 2101 rotafes 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 oi the top sheets may enter above separation
pawl 2108. Hence, this printer construction has a problem with the
feeding-in operation. _

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

FIG. 60 depicts a mechanism for driving a paper feed-in

roller in a conventicnal printer described in Japanese Utility

Model Unexamined Publication No. 184174/1989. In FIG. 60, a
transmission arm 2502 is supported on an apparatus body and can
rotate about a £fulczum 2501. A drive gear 2503 is axially

supported on fulcrum 23501. Further, a transmission gear 2505 for
transmitting rotation Zrom drive gear 2503 to a roller gear 2504
is axially supported at one side of transmission arm 2502. As a
lefit 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,
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As illustrated above, it is difficult to make the prlnters.c a“d
of the dead space within the printer casings. In the conve.tl
construction of Figures 57-59, the stacker section is arrang

| f a paper discharge support 2101 rotateg in a counterclockw se dlrectlon
as viewed in Figures 58 and 59, an operating arm 2102 rotates therewith

causi ng ahd Foecerdirat fahemess 2aAJdLr I0I0E Agalnsie rolladdengeardEeat iantas
much, and gears 2504 and 2505 will not rotate smoothly.

FIGS. 61-63 depict a conventional ink jet printer
described in Japanese Utility Model Unexamined Publication No.
1101980/1991. Described is an ink jet head 2201 and a paper feed
roller 2202 for feeding paper P to a print area 220la where
printing is performed. A transport roller 2203, which
is disposed downstream of paper feed roller 2202 relative to print
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 nrlnter having the above construction, paper P is printed in
print area 220la while paper P floats. B

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 occurs 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 étaining later
sheets o0f paper P. This has been a serious problem with
conventional printers having this construction. |

Furthermore, a distal end of paper holding plate 2204 in
the conventional printer shown in FIGS. 61-63 functions to restrict
the printing surface of the paper P. As noted above, in this
conventional printer paper holding plate 2204 presses paper P paper
feed roller 2202. However, with inherent surface 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. In
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a pressure-plate operating lever 2106 rotates in the sane di
engagi ng | ever 2104 since they are both npunted for rotation w
shaft 2105. A pressure plate nenber 218 noves downward as vi ewed |n FIG

57 by the rotation of
addition, since a plurality of paper holding plates 2204 are

provided in the axial direction of paper feed roller 2202, as shown
in FIG. 61, paper holding plates 2204 are affected by the surface
irreqularities of paper feed roller 2202 at different locations in
the axial direction thereof, and will pivot at different angles and
at different instances, which will also adversely affect the print

2 viewed in FIGS. 58 and 59. An engaging |ever 210 is rot at‘é‘éqhmﬂau;éenhph ed
count ercl ockwi se direction by the rotation of internediate I muﬂ ﬂ‘

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 the ink on the printed surface of the paper.

Accordingly, FIG. 64 illustrates an ink jet printer
described in Japanese Utility Model Unexamined Publication No.
41277/1990 that has been proposed to overcome this problem. Paper
Pl, printea on by an ink jet head H, is discharged using a paper
discharge roller 2101 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'naoer 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, ;herefore, 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 may be
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possible to a er P in a feeding holder 2109. However, in such
a conventiona paper discharg; support 2101 rotates in the
count ercl ockw se dlrectlon pressure plat®e nmember 2107 noves downward, but

separ at | ofy 2l FA95o4PE8e it SRWHS Srahlod Bl 416l SN ek
subsequent sheet of paper contacts the ‘preceding sheet of paper,
the ink on the printed surface will smear.

. Japanese Utility Model Unexamined Publication No.
13486571992 describes a discharged paper stacker that overcomes
this problem. The construction thereof is described with reference
to FIGS. 65-68. 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 thereby
delaying the time until.subsequently_discharged paper P2 contacts
printer paper Pl. In addition, FIG. 67 illustrates a technique in
which paper P2 is discharged and is set in a convex shape to delay
the time until paper P2 slidably contacts printed paper Pl1. 1In
this arrangement, central interior roller 2304’ is of a larger
diameter than outer interior rollers 2304 while central exterior

pressure- pI ols) &*&ﬁ{]§¥@r 2106 to allow paper P to be inserted between
pressure pl ﬁ‘ﬁﬁm and a separation pawl 2108, thereby nmaking it

roller 2305’ is of smaller diameter than outer exterior rollers
2305. Furthermore, TIG. 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 =xollers 2305" are thin and aligned with the

central region of interior rollers 2304" between the hubs.

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

First, even if discharged-paper tray 2306 is formed in
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 subsequentiy' 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 causé 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 fhe printing section, thereby adversely

affecting the print quality.
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I nserted, theTﬁggﬁa}ﬁgB&hgqmggisheets may enter above separation paw -2108.

Hence, this pri: "E ion has a problemw th the feeding-in
operation. In t'\mmmlﬂﬁﬂruct ion, internmediate | ever 2103 and engagi ng
| ever 2104 are y8reSulting in agconplicated printer construction.
FIG 60 depicts a nechanismfor driving paper feed-in roller in a

Conventional'print%%kggﬁggi£§§5{ékgaggggg gglﬂ&ﬁ/cartridge mounted‘on a
carriage have heretofore been proposed. These printers are more
compact than a printer not having the ink cartridge mounted on the
carriage and where ink is supplied to the ink jet head located

above the carriage through a pipe from an ink tank.

- Japanese Utility Model Unexamined Publication 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 performed 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 operation of 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 periormed 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 printer.

In addition, 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 tc the carriage and excess noise.

Ink jet printers generally have a print area where
printing is performed on recording paper by the head mounted on the
carriage which reciprocates in the direction of a row, and a
nonprint area located outside the print area where printing is not
performed. 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.

THIS SHEET HAS BEEN
REPLACED




e

_—

—

Model Unexan1n@ﬂ Qkﬁ&ﬁ&ﬂpﬁﬂdﬂd 184174/ 1989. In FIG 60, a

transm ssi on :arny S rted on an apparatus body and can rotate
about a ful crum ;/ﬂ e gear 2503 is axially supported on ful crum

2501. Furt her, gear 25057for transmtting rotation from
drive gear 2503 to a roller gear 2504 is axially supported at one side of

{ransmi ssion arm 2002 88 fuleld: UbADIZebal 81822000 F A Sudckon

pressed down by thé& nmovemnen rriage (not s nst a return
spring 2m@6hanism are conventionally performed by separate drive motors

although printers in which the driving of the respective mechanisms
is performed by one drive motor have become popular in recent

years. _

FIGS. 69—71 are schematic diagrams Trespectively
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. When the carriage
is in nonprint area al, the paper feeding-in operation and the
paper ifeeding 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 a first nonprint area al, the
paper Zfeeding 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 anv 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 Lis performed. When the carriage is in
nonprint area a2, the paper discharging operation is performed.
When the carriage is in nonprint area a3, the suction operation is
performed. In addition, the paper feeding operation is performed
when the carriage is in any one of the nonprint areas al, a2, and
al3. o

- The conventional ink jet printers employing the
strﬁctures described above have the following problems.

As illustrated in FIG. 69, only two nonprint areas are
provided for the ink jet printer so the width of the printer in the
direction of the row can be made small. Nevertheless, since both
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transm ssi 0 ST BRRpIRGATES roll er gear 2504, and drives a paper feed-in
roller (no I Apen shaft 2507, which also rotatably supports

rol |l er gear m ﬁ “Hmmgent,i onal nechani sm enpl oyi ng the structures
described a | I owi ng proble Since transm ssion arm 2502 is
not resilient, if left end 2502' of transm ssion arm 2502 is pressed too

hard by'éﬂgaﬁiﬁgll%%%aing operation and the suction operation are performed
simultaneously in nonprint area a2, a problem arises when the
recording paper is continuously fed 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. 1In
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 oprinter shown in FIG. 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 orinter shown in FIG. 71 is also provided
with three nonprint areas, so the width of the printer in the
direction éf 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 FIG. 69 will result.

By the arrangement in accordance with the invention, the
foregoing deficiencies in the prior art are overcome.
Specifically, a compact printer is ?rd&ided. The printer paper
feed mechanism permits &n accurate feed-in operation with a simple
mechanism which prevents the paper’s insertion above the separation
pawl. Further, the smooth operation of the mechanism for driving
the feed-in roller is assured. The ink jet printer in accordance
with the invention i1s designed so that the paper is not stained
even if blind striking occurs and to keep constant the gap between
the printing surface of the paper and the head. Further, the ink
jet printer transports paper reliably without staining the printed
surface by, at least in part, delaying the time until paper which
is discharged next is brought into éliding contact with the printed
paper, while preventing the configuration of the paper from
affecting the printing section. Still further, means is provided
to prevent the ink cartridge from coming off the carriage. The
cartridge mounting mechanism is adapted to reduce vibration and
noise. Still further, the width in the direction of the row for
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3 the force of transm ssion gear 2505 against roller gear 2504 Is too nuch,
and’ gears 2504 and 2505 will not rotate smoothly. FIGS. GikéShedl @RI Been Replaced

conventional ink jet printer described in Japanese Uility mumlnmmnmlged

Publ i cation No. 1101980/1991. Described i's an ink jet head
ink jet printer is reduced while the paper feeding and suction

f eed 9

operations are selectively effected.

Generally speaking, in accordance with the invention, a
printer in accordance with one aspect of the present invention
includes an automatic paper feeder having a stacker section capable
of setting a plurality of sheets of paper therein, wherein a bottom
of said stacker section is formed by a bottom itself of a printer

case.
The printer in accordance with another aspect of the

present invention includes a stacker section capable of setting a
plﬁrality of sheets of paper therein; a hopper disposed in said
stacker section to urce the paper upwardly; a pair of swinging
members each having & separation pawl located above a corner of a
leading'end cf the paper and a pressing-down portion for pressing
down said hopper, each of said swinging members being supported
swingably about a shait 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 aspect of
the present invention 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-in gear to rotate said feed-in gear and a
second position in which said movable gear does not mesh with said
feed-in gear, wherein a spring member having one end supporfed 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.
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roller 2202 for feeding paper P to a print areaTﬂQﬁ&a ?ﬁlng S
performed. A transport roller 2203, mt“ posed

downstream of paper feed roller 2202 rel ative to rot at es
at a higher peripheral speed than paper fged roIIer and puIIs paper P
past paper feed roller 2202. A paper hol ing pl ate 2204 hol ds paper P

agai nst paper feed follgf r é?déﬁéett@ftﬁbQVqu{?Héfré'E bes
paper P is printed ‘#}% pr| e%f%%%lg J‘\'/\r/rq féc aper | oat s. b

of the present lnventlon includes a feed roller for feeding paper
to a print area where printing is effected by an ink jet head; a
transport roller disposed downstream of said feed roller relative
to the print area to transport the paper in such a manner as to
stretch the paper between the transport roller and said feed roller
by rotating the transport roller at a peripheral speed faster than
that of éaid feed roller; and an ink shielding portion disposed so
as to form a passage of the paper between the same and said ink:jet
head over the entire print area.

The ink jet printer in accordance with a still further
aspect of the present invention includes a feed roller for feeding
paper to a print area where printing is effected by an ink jet
head; a transport roller disposed downstream of said feed roller
relative to the print area to transport the paper in such a manner
as to stretch the paper between the transport roller and said feed
roller bv 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 Zeed roller and said transport roller and
where said pressing portion is in contact with neither of said two
rollers. _
In accordance with a further aspect of the present
.hlﬁvention, 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 wneels each of which rotates while nipping the paper between
the same and said paver 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 aspect of the present
invention, there is provided a method of discharging paper
characterized in that the paper printed by a printing section
having an ink jet head is discharged while forcibly urging the

paper in a concave shape in which a printed surface is rendered

concave as viewed in a discharging direction. THIS SHEET HAS BEEN
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However,

S eJected fromink jet head 2201 desplte the

paper detecting sensor -di sposed upstreampf th Mn mrn‘e'!

print area 220la. Blind striking occurs after

with this type of printer, "blind StThléGhagP]ﬁﬁBbeﬂRqﬂu‘ced n whi ch i nk
o paper P in
tected by a
t the paper

fails to reach the print area due to a fallure i n paper feed, or the Ilike.

If the paper is de&gct%gcgy?%}ﬁ? e P dst Al it Hes e 3% Yect sl etnbedt2Ak

operates on t he assi

I on ‘the p
invention, tne method of dlscharglng 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.

The ink jet printer in accordance with a further aspect
of the present invention includes a pair of both-side supporting
portions for supporting from below both side portions of the paper
which has been discharged afFer 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 aspect of the present
invention, ~there is provided an ink jet printer including a
carriage which moves along a print area; a head mounted on said
carriage; an ink cartridge mounted on said carriage for supplying
ink to said head; and a lever provided on said carriage for
mounting or demounting said ink cartridge with respect to said
carriage, wherein a stcpper is provided for stopping the movement
of said carriage by ccming 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 aspect of the present
invention, there is oprovided 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 carriége.

In accordance with a further aspect of the present
invention, there is provided an ink jet printer having a print area
where the printing of recording paper is effected by a head mounted
on a carriage reciprocating in a direction of a row and a nonprint
area which is located on both sides of the print area and where the
printing by the head is not effected, said ink jet printer

including a drive gear capable of assuming a paper-feed driving

THIS SHEET HAS BEEN
REPLAGED




is present in the print area. As shown in FIGS. _61-63 cays here is
not’hi ng interposed between ink jet head 2201 anIP q&méﬂ?f %%g 2202,
when "blind striking" occurs, the ink ejected fri E “j . 2201
adheres to paper feed roller 2202, therehby staini ' s :of paper
P. This has been a serious probl wi th conventional printers having

this construction. Furthernore, a distal end of paper, holding plate 2204 in
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.

Accordingly, an object of the present invention is to
provide a brinter which can be made compact.

Another object of the present invention is to provide a
printer which permits an accurate feeding-in operation with a
simple mechanism by preventing the paper, which is inserted and set
in an automatic paper Zeeder, from entering above the separation
pawl. '

Still another object of the present invention is to
facilitate the setting of the paper. '

A further object of the present invention is to provide
a printer which makes it possible to positively ensure the smooth
operation of the mechanism for driving the feed-in roller.

A still further object oi the present invention is to
provide an ink jet printer which will not stain the paper even if
blind striking occurs.

An additional object of. the present invention is to
provide an ink jet printer which is capable of keeping constant the
gap between the printing surface of the paper and the head.

Still another object of the present invention is to
provide an ink jet printer which is capable of transporting the

paper reliably without staining the printed surface. _

A further object of the present invention is to prevent
the printed surface of the printed paper from becoming stained by
reliably delaying the time until paper which is discharged next is

brought into sliding contact with the printed paper.
A still further object of the present invention is to

prevent the configuration of the paper from affecting the printing

section.
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t he conventional printer shown in FIGS. 61- 63 This Bhdei H¥8 Bedn®epleead i ct t he

printing surface of the paper P. As noted abovjd]l venti ona
printer paper holding plate 2204 presses paper ol | .er 2202

However, with inherent surface irregularjties i ol l'er 2202,
paper holding plate 2204 is pivotably displaced due to the effect of these

2204 var| es. This SESYH SHGHITR BRASBE den e BFTHEY bo CUPEStante | He
j et prevent the ink cartridge from coming off in an ink jet printer of
the type in which the operation of mounting or demounting of the
ink cartridge is effected by the operation of a lever. '
A still further object of thelﬁresent invention is to
reduce the vibrations and the reversing noise caused by the

. cartridge in the carriage.

A further object of the present invention is to provide
a printer which is of reduced width in the direction of the row and
to selectively effect the paper feeding operation and the suction
operation. )

Still a further object of the present invention is to
provide an improved method of discharging paper in an ink jet
printer.

Another object of the present invention is to provide an
improved method of discharging paper that delays the contact of the
discharged paper with the paper previously discharged.

Yet a further object of_the present invention is to
provide an improved method of discharging paper so the discharged
paper does not become damaged during the printing and discharging
operations.

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

The invention accordingly comprises the several steps and
the relation of one or more of such steps with respect to each of
the others, and the apparatus embodying features of construction,
combinations of elements and arrangement of parts which are adapted
to effect such steps, all as exemplified in the following detailed
disclosure, and the scope of the invention will be indicated in the

claims.
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head 2201 varying, which adversely affects the_print quallty I'n 4
addition, since a plurality of paper holding plates 2 ‘aré*ﬁrovided I n
the axial direction of paper feed roller 2202, a&bisSHeenHas BéenRE :, paper

hol di ng pl ates 2204 are affected by the surface "m”'""m”, "’

For a fuller understanding of the lnventlon, reference
is had to the following description taken in connection with the

accompanying drawings, in which:

FIG. 1 is a front elevational view illustrating a
first embodiment of a printer in accordance with the present
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
invention;

FIG. 3B is a rear view of FIG. 3A;

FIG. 4 is an enlarged fragmentary cross-sectional view

the left -hand side cof a prlnter in accordance with a first

rh

o
embodiment of the invention;

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

FIG. 6 is an =nlarced fragmentary plan view of the
lower case of a printer in accordance with a first embodiment of
the invention: ' |

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

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

FIGS. 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 v1ew,

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

FIG. 11 is a firagmentary 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;
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irregularities of paper feed roller 2202 at dhgfg&gﬂkwhg %&H9Q§ in the

axial direction thereof, and will pivot at dlff nd.at

di fferent instances, whi ch will also adversel y &H nt jquality.
Further, ink jet printers print by dlschfgglng 5 If the
printed paper is dlscharged by means of ,*~“for instance, a pair r ubber

o nvedsurfaces, 436+ ha ST L RN FobyeroE ol LELS e
illustrating the operation of the invention;
FIGS. 14-16 are fragmentary views sequentially
illustrating the operation of the invention;
FIG. 17 is a development 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 2l(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 view taken along lines 21d - 21d in FIG.
21(a); TI1G. 21(e) being a 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 is a side elevational view of a printer in
accordance with the invention illustrating the operation thereof;

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

FIG. 26 1is a schematic diagram illustrating a lever-
actuating mechanism using a spring member;

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

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

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

FIG. 31 is a partial enlarged sectional side elevational

view of the paper discharge section of th inter; o
- par g * © PLINEELS ITHiS SHEET HAS BEEN
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snearing the ink on the printed surface of th er.. Acc ingly, FIG 64
illustrates an ink jet printer described in J e thde
Unexam ned Publication No. 41277/ 1990 that has m Nto;overcone
this problem Paper Pl1, printed on by an_ink je i schar ged

usi ng a paper discharge roller 2401 madel®f a resilient material, such as

rubber, and a plurality _qf .star wheels 2402 which rotate with the paper .
ni pped between st ar Are &s"§4629%‘?ﬁ?%%"p’e\’edf’s%‘ﬁaf?5é ,;B}Sﬁ&nmwn IPO]Pt:LOI‘l,

FIGS. 33-36 are perspective views of the discharge
section illustrating the operation of the printer;

FIG. 37 is a plan view illustrating the carriage in a
state in which the ink cartridge is not mounted; |

FIG. 38 is a cross-sectional view taken along line 38 -
38 in FIG. 37; .

FIG. 39 is a cross-sectional view illustrating the
carriage in a state in which the ink cartridge is mounted;

FIG. 40 is a perspeétive view of a lever;

FIG. 41 is a cross-sectional view taken along line C -
C in FIG. 40;

FIG. 42 is a diagram illustrating the operation of the
lever; . |

FIG. 43 is a fragmentary front elevational view, partly
in section; of the printer at a carriage stop position;
IGS:
hand side of the printer' and illustrating the operation of a

La3 ]
s
o>

-45 are partial cross-sectional views of a right-

stopper;

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

FIG. 47 is a fragmentary front elevational view
illustrating a portion of the internal structure of the embodiment;

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

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

FIG. 50 is a plan view thereof;

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

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

FIG. 53 is a plan view thereof;

FIG. 54 is a perspective view of a portion thereof;

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

FIGS. 56 to 71 show printers and portions thereof in

accordance with prior conventional art.

THIS SHEET HAS BEEN
REPLACED




Star wheels 2402 are urged toward paper discharge roller 2401 by neans of

respective shafts 2403 each having a resiliency or spring charaetertstic.

However, the conventional printer enploying the structure des r%&gp-above
has the follow ng problem Star wheels 2402 are u _ - r

- t eriistic.

le urging

di scharge roller 2401 by shafts 2403 each’having: a
If there are variations in the spring characteristi

A brief overview of the printer in accordance with the
invention will first be given with reference to FIGS. 3A and 3B.

FIG. 3A of the drawings illustrates an automatic paper
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 pressure 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 cartridge 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 di§charged—
paper tray. An intermediate frame 110 has an ink shielding
portion 112 and a pressing member 140, '

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

The paper which has been fed in causes first lever 921
to rotate counterclockwise as viewed in FIGS. BA, 3B about a
shaft 92la. The rotation of first lever 921 causes a second
lever 922, also for paper detection, to rotate counterclockwise
as viewed in FIG. 3. Furthermore, as a third lever 922 is
similarly rotated counterclockwise, a paper detection switch 923
detects the feeding of the paper. | ;

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

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

Print area PA is formed between an upper surface of
intermediate frame 110 and an ink jet head H attached to .

carriage 60. Carriage 60 reciprocates in a direction

THIS SHEET HAS BEE
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force) of shamk§m@ﬂﬂﬁlk@ﬁhmbﬁﬂlatlons appear directly as variations in the

pressing force 2402 upon paper discharge roller 2401. If the
pre55|ng force 2402 upon paper discharge roller 2401 is
mal |, it beco oss e to' obtain a transporting force for the paper.

Cbnversely, | f the pre55|ng force is to&Q:arge perforations can formin

the paper, and_the printed surfac therefore, is liable to be damaged.
shaft 163 guides one end of carriage 60. The other end of carriage

60 is guided by an upper frame 120.
The paper printed on in print area PA passes through

transport section 380 and is discharged onto discharged-paper tray
260 via discharge section 490 which includes pushing-up portions
491, 491 for pushing up both sides of the paper, and a knurled
roller 492 for pushing down a central portion of the paper.

The above-described operation from feeding to discharging

is continuously performed in cases where printing is performed on

a plurality of sheets of paper. The sheets are fed one by one by
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 section, generally indicated at 220, a
hopper 230, a pair of swinging members 240, 250 {only 240 is
shown), the aforementioned operation lever 260, and paper feed-in
roller 312. o

Also, 2s shown in FIGS. 5 and 6, stacker section 220
includes a bottom 221 of a lower case 1l 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 fiixed to bottom 221 by a screw 224. Left-side
holder 225 is {furcther 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. TFIGS. 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

TH!S SHLtf HAS “BEEN
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Since the ink jet_ prjnter prints onto paper by the ejection of ink, when
printing is perfor, ° 3 ?g on a plurality of sheets of paper, a
i di scharged before the ink on the

subsequent sheet o ;
printed paper drie bsequent sheet of paper contacts the
precedi ng sheet: of paper, 19 _

221 of the case, while a left-side loop canceling wall 225c is

formed on left-side holder 225.

FIGS. 4 and 6 show hopper 230 formed by an iron blank in
the form of a sheet having inserting portions 231, 231 formed
integrally and inserted into support holes 226 formed in the bottom
221 of the aforementioned case. Hopper 230 is also formed
integrally with receiving portions 232, 232 with respect to the
swinging members, 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 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 3i2 by the action of compression spring 233.

As shown in FIGS. 4, 6, and 8(a) to 8(b), swinging member
240 has a separation pawl 241 located above a corner Pd (see FIG.
6) of -2 leading end of the paper as well as a pressing-down portion
242 for pressing down the hopper. A bearing portion 243 formed
between separation pawl 241 and pressiﬁg-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 2235 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 2i5a for holding the rotated position of operation lever
260, that is, actuating portion 261, when operation lever 260 is
rotated (see FIG. 12).

As shown in FIG. 6, swinging member 250 is arranged
substantially symmetrical with swinging member 240 and is similarly
constructed. Thus, as shown in FIG. 6, swinging member 250
includes pressing-down portions 252 and 253 and a bearing portion
253, which is attached to support shaft 225b formed in left-side
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the ink on the prigted suface will smear. Japanese Wility Mdel
Unexam ned Publ i 65/ 1992 descri bes a di scharged paper stacker
t hat overcomes t ﬁﬂl e construction thereof is described with

reference to FlI 65'i||u32§8tes a di scharged- paper tray 2306
havi ng a V-shape or concave shape. FI 66 shows how printed sheets of

paper PLianaat gked Lpthe, concaue hank tor by, Eh S iS40 Tl
a receiving portion 255, having a holding portion 255a.

As shown in FIGS. 4 and 6, swinging members 240 and 250
are urged in a counterclockwise direction as viewed in FIG. 4 by
means of tensile springs 246, 256, respectively, proﬁided between
swinging members 240, 250 and lower case 11. |

As shown in FIGS. 4, 6, and 9(a) to 9(c), operation lever
260 includes actuating portions 261, 261 capable of pressing down
pressing-down portions 242, 252 of swinging members 240, 250.

Operation lever 260 is rotatably supported above stacker section

220. In FIGS. 9(a) to 9(c), operation lever 260 is rotatably
supported, as bearing portions 262, 262 are fitted to shafts 227,
227. Shafts 227 are formed integrally with lower case 11 (see

FIGS. 5 and 6). Further, a restricting portion 263 restricts the
number of 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. Bearings 372 and 373 are respectively supported by
bearing supports 22%a, 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
229c is utilized when a feed-in roller assembly including feed-in
roller 312, shaft 371, bearings 372, 373;'énd gear 374 is set in
lower casé 11. The feed-in roller assembly is secured by bearing
supports 229a, 229b clamping bearings 372, 373 by means of side
frames which will be described ‘later.

‘Next, a description will be given of the operation of
automatic paper feeder 210. It should be noted swinging member 250
operates in the same way as swinging member 240, and therefore a
déscriptioﬁ' 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
' ! THIS SHEET HAS BEEN
REPLAGED




printer paper Pllm addbiakeiEbf 67 illustrates a technique in which

paper P2 is discha ARt 1 n a convex shape to delay the tinme unti
paper P2 slidably H ullmfﬂﬂed paper Pl1. In this arrangenent, central
interior roller 23 i ‘W¥rger dianeter than outer interior rollers

2304 while central exterior roller 2305 241s of smaller dianeter than_outer
exterior rollers 2305. Furthernore, FIG 68 describes a technique in which
paper P2 receivindr RAFHERn i 48etof nswinginggamenbenapd & odeunvaced . del ¥pen

receiving portion 245 is pressed downward, pressing-down portion
242 moves downward and abuts against receiving portion 232 of
hopper 230, thereby pressing down hopper 230 against the spring
force of a compression spring 233. At the same time, as swinging
member 240 rotates, .separatioh pawl 241 moves upward. When
operation lever 260 rotates in the counterclockwise direction as
viewed in FIG. 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 oi paper P3 abut against restricting portion 263
of operation lever 250, 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 is inserted into the stacker section 220. There is no paper
that can slide over separation pawl 241.

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

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

Further, since operation lever 260 also serves as the
discharged-paper tray, the number of components used is further
reduced.

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

the operation of inserting the paper is facilitated.
[ THIS SHEET HAS BEEN.
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the tinme until_paper P2 contacts printed paper Pl. In this construction,
interior rollers 2304" have_projecting peripheral hubs while exterior

roll ers 2305" aifigs SheerilagPrain Réplagied Wit h the central region of interior
rollers 2304" bet . However, these conventional techniques
enpl oyi ng the st mﬁugg bed above have the foll ow ng probl ens. _
First, even if dischargead- tray 2306p3s fornmed in a concave shape, if
paper Pl is very stiff, paper Pl1 will not

Subsequently, the group of excess sheets of paper P3 is removed. Operation
lever 260 is returned to its original position, as shown in FIG. 3A, and, since there is no
pressing down of pressing -down portion 242 of swinging member 240, hopper 230
moves upward by the force of compression spring 233, allowing the paper to be pressed
against feed-in roller 312. At ihe same time, swinging member 240 returns to its
original position, and separation pawl 241, located above a corner of a leading end of the
paper, encloses the corner of the paper, urging the paper downward.

The operation of the printef 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
predetermined limit, corner Pd of the leading end of the paper is snapped off and
removed from separation pawl 241, as shown in FIG. 15. Comer Pd then contacts loop
cancelling wall 228, eliminating loop Pb. Thus, the shéets 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 intermediat_e 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
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conformand stack in the désired concave shape. As a resJP r
subsequent |y di scharged paper P2 slidably contacts prlpted l
and the printed surface of printed paper P1 w Il

del ayed,
because the shape of di scharged-paper trgé 2306 i s concave, the space
r

occupi ed by di scharged-paper tray is lar

pri nt
Paper

t han de5|red Furthernore, the
grzs%%‘}r l):ng:r thet Chm uessecstt}_%vrvln ﬂ{b I:lfGSau toma J‘.jc6;§a1|3esrp€ eder
210 is formed by bottom 221 of the printer case. In this way, any
dead space is eliminated between the bottom of the printer case and
the stacker section.

In addition, since loop holder 223a and loop canceling
wall 228 are formed integrally with the printer case, the printer
can be made further compact, and, if the paper size is fixed, loop
holder 225a and loop canceling wall 225c can also be integral with
the printer case and the printer can be made even more compact.

The mechanism for driving paper feed-in roller 312 will
now be described with reference to FIGS. 17-22b.

¥IG. 17 is a diagram illustrating a developed state of
an overall driving system of the pxinter, including rollers.
Accordingly, the positional relationships of the respective rollers
and the like in this figure do not necessarily agree with those of

fig gures.

Feed-in roller 312 is rotatively driven by a.feed motor

the other

‘M1 via a gear train Gi, a gear 332 fixed to one end of a feed shaft
331, a gear 333 fixed to the other end thereof, a sun gear 313, a
planetary gear 314 serving as a movable gear, as will be described
later, and a feed-in gear 374 fixed to a feed-in roller shaft 371
on which Zeed-in roller 312 is mounted. Planetary gear 314 engages
with or disengages from feed-in gear 374, and is adapted 10 engage
with a feed-in gear 374 only when the carriage is located at the
feeding-in positiocn.

FIG. 18 is a left-hand side elevational view illustrating
a left-side Irame 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 irame 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. 2l(a) to 21(g) are diagrams further illustrating

arm 3140.
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_ _ ;s Sheet Has Been Replaced
2305 cause paper P2 to be set directly in the convex shap .
corrugat ed shape. This results in paper P2 retaining the “\%‘ %\‘5\‘1‘ S
while in the printing section, thereby adversely affecting it '
quality. 6 24 :

Arm 3140 has a hole 3141 rotatably fitted on shaft 133
of the side frame and a shaft 3142 for rotatably supporting"
planetary gear 314 (see FIG. 18). Reference numeral 3143 denotes
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. 21(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 straight.

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 upéer end 152 of spring member 150 is supported and abuts
against a projection 135 Zormed 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, 135 formed on side frame 130 with a
space 138 therebetween. At the normal position of.spring 150, arm
3140 is held in a position such that planetary gear 314 does not
engage feed-in gear 374.

Reference is now made to FIG. 23 which shows a partially-
cutaway plan view of carriage 60. Actuating portion 564 is
provided 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 presses and
displaces intermediate portion 153 of spring member 150 to the
right as viewed in FIG. 18, allowing arm 3140 to rotate so
planetary gear 314 meshes with feed-in gear 374. Because spring
member 150 is a rod-like coil spring, the force of actuating
portion 564 upon spring member 150 is effected smoothly (see FIG.
24). Spring member 150 is restricted from displacement in other

directions by holding pieces 136, 136.
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Ink jet printers having an ink cartridge nounted qglbghe@ﬁ{agbaﬁaemave

her et of ore been proposed. These printers are nore c printer
not having the ink cartridge nounted on the carriag MQ‘“&QIBL K is
supplied to the ink jet head | ocated above.the carr pipe from
an ink tank. Japanese Uility Mdel Unexafi'ned Publication No. 101949/1991
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gear 314 with feed-in gear 374 by the rotation of arm 3140 results
from actuating portion 564 of carriage 60 pressing against spring .
member 150, and the operation of -the meshing of planetary gear 314
with feed-in gear 374 is effected with the resiliency of spring
member 150. Hence, a smooth meshing operation is obtained.
Furthermore, sun gear 313 rotates so planetary gear 314 meshes 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
intermediate portion 153 of spring member 150 terminates.
Reference is now made to FIG. 25 illustrating a flow
chart describing the operation 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 ST1l). Upon movement of carriage 60 to
the feed-in position, actuating portion 564 presses and displaces
intermediate portion 133 of spring member 150, so that arm 3140
rotates (FIG. 24) allcwing planetary gear 314 to engage feed-in
gear 374.
i In Step ST2, a paper feed counter N (counting the number
of steps defining the rotary displacement of the feed motor M1l) is
reset such that N = 0.
Next, paper Zeed motor Ml is rotated in reverse (step
ST3) and the paper feed counter begins to count in increments of
1 (Step ST4).
| The reverse rotation of feed motor M1 causes feed rollers
330 and'gear 333 to rotate reversely. As shown in FIG. 24, this
rotation is transmitted to feed-in gear 374 via sun gear 313 and
planetary gear 314. As a result, feed-in rollexr 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 paver 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 M1l is reversely

rotated by a predetermined amount (here, by 120 steps) (step ST6).
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be perforned sinply by the operation of a | ever. However, this type of
conventional printer is constructed and arranged so-that—the—carfrtage—can

reciprocate even in a case where the operation of mouptidid bh& .l Keniaced

cartridge has not been perfornmed conpletely. For this i event
that the carriage reciprocates in the st #be i n which tiﬂi‘ﬁﬂ“ﬁﬂlﬂ t he
I nk cartridge has been perforned i nconpletely, there i |18 ty

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. 18) by virtue of the spring action of spring
member 150 and there is no engagement of planetary gear 314 with
paper-feed gear 374.

In Step ST8, feed motor M1 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 STS, the opefation 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 paver is discharged onto discharged-paper tray
260 via transport—section 380 which includes transport rollers
38la-381d (FIG. 1) and star wheels 382a-382d (FIG. 1), as well as
discharge section 490 which includes pushing-up portions 491, 491
(FIG. 33) for pushing up both sides of the paper and-a knurled
roller 492 for pushing down a central portion of paper Pl (FIG.
31).

As illustrated in step ST5 of FIG. 25, if the paper is
not being fed in, a determination is made as to whether or not the
number of steps of reverse rotation of feed motor Ml (the number
of steps N counted in Step ST4) has reached 1000 (step ST10).

If feed motor M1 has reached 1000 steps, it is determined
that there is no paper in automatic paper feeder 210, and in Step
ST11l, a display 1is given on a display unit (not shown) to the

effect that there is "no paper."”
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of the ink cartridge com ng off the carriage, thereby po% Iﬁﬁ&#ﬁ&$§wd
paper or the path of the paper in the printer. In additio_
shock-absor bi ng nenber is interposed between the carriage] l
cartridge, when the carriage suddenly regerses direction, any |ner

force of the ink cartridge is directly transmtted to the carrlage
causing vibrations e N hasadd 3eached Q@@@SSt&pbseSté@ksmetaﬁHlBhBééquent

general ly have a.grlnt area where
steps are repeated.

In accordance with the driving mechanism of this

embodiment, since intermediate portion 153 of spring member 150 is
pressed and displaced by actuating portion 564 of carriage 60, arm

3140 rotates and causes planetary gear 314, which is a movable
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 obtained. . |

Spring member 150 has one end 151 supportad 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 ceases, arm 3140 also
position by virtue of the ieturning action
the engagement of planetary

'_‘

returns to its origin
of spring member 150. As a result,
gear 314 with feed-in gear 374 ceases.

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

It is understood that various modifications can be made

to the actuating mechanism and driving mechanism.

For example, the actuating 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, a lever L is rotatably supported by a shaft Ll. In this
embodiment, by pressing a spring member S by an actuating member
A, lever L will rotate.

The spring member also need not be a rod-like coil
spring, and, in its place, a leaf spring may be used. 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.
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printing,fs perfonmmmmmﬂmmbadhdMW' paper by the head nounted on the

carriage which rec e direction of a row, and a nonprint area
| ocat ed outside th ere printing is not performed. In such ink
jet printers, if p |s no performgg for a predetermi ned tine, the

ink at the tip of the nozzle of the head becones dry, and causes the nozzle

to clog. To preventgj rés'ﬂ@cg§§aaflygngehgﬁuaﬁigm)d&%éfﬁge&aaﬁbag

operation and cover t et head with a ca Howev clo ng has
P the movable gear neéd not be a planetagy gear. %t su%flceggifgth

movable gear assumes at least two positions, one, a position 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-
in gear.

Next, a descriﬁtion 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 reciprdcates in a direction
perpendicular to the plane of the drawing.

Ink shielding pof:tioh 112 is formed integrally with
intermediate frame 110, and is arranged over the entire print area
PA which extends in a direction perpendicular to the plane of the
drawing of FIG. 3A. TFTIGS. 28 and 30 depict rib-shaped paper guides
113 that are formed on the upper surface of ink shielding portion
112 downstream of a portion 1ll2a opposing the print area.

As ‘'shown in FIGS. 27 and 31, pressing member 140 is
a thin plate, and is attached to the

(2]

formed in the shape o
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 leading end of
the paper enters-print area PA. However, the position of pressing
portion 141 is set such that a leading end Pa’ (dotted-dash line
in FIG. 31) of the paper passes above portion 112a, 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.
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occurred, it is nelthBSB&fHaslB@enQi edt'he ink path by forcibly sucking the ink

fromthe nozzle usi chani sm The cappi ng and sucki ng

operations are 'perfﬂw !w carri age is in the nonprint area.

Further, when the eratlon is continuously perfornmed, the

paper is fed for the portion of the |nte?P|near space when the carriage is

in the print area” Next, a description will 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 switch 923. " The detected paper 1is 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 pr*nt 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.strlke ink shielding portion 112, so
that the ink 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 paoer feeder 210 is located below ink shield 112, this
paper does not become stained.

Furthermore, as noted above, leading edge Pa’ of the
paper that subsequently enters print area PA is guided so that it
passes above portion 112a, opposing the print area, of ink
shielding portion 112 without contacting portion 1ll2a, 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 112. '

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

Paper P is pressed over its entire width by pressing
portion 141 so as to position the printing surface. Pressing
portion 141 is not affected by the processing accuracy of the
surface of feed rollers 330, and maintains a gap G between the
printing surface of paper P and ink jet head H constant. In this
embodiment, and as illustrated in FIG. 17, only three feed rollers
330 are provided at set intervals. Even in such a case, gap G
remains constant between the printing surface of paper P ‘and ink
jet head H.
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7 The driving for papsSheeeds BdsRpRL: (ﬂﬁiving of the suction mechanismare

conventional ly perfor
whi ch the driving of
not or have becone popu

di agr anms

drive notors although printers in
l HW@U mechani sns is perforned by one drive
year%o FI GS. 69-71 are schematic
respectively B

FIG. 33 shows the paper printed in print area PA being
discharged onto discharged-paper tray 260 via transport section 380
and discharge section 90.

| 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 rollers 381 are fotated 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.

&

Transmitting 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 are
movably supported in rsctangular holes 111 formed in intermediate
frame 110, as shown in TIGS. 27 and 28. In this configuration,
transmitting gear 285 acts as a one-wav clutch. That is, as shown
in FIG. 27, when each feed 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 roller 330 rotates in a direction
opposite to the paper feeding direction, transmitting gear 385
moves upward (in the escaping direction) along rectangular holes
111, and does not transmit the power of feed rollers 330 to paper
dischargé rollers 38l. 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
' THIS SHEEs nad BEEN
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il lustrating the prmsmtgasmgnggednonprl nt area in different types of

conventi onal |nk.yet the frame of the printer indicated as F
FIG 69 describes an [ﬂm m ~having nonprint areas al and a2 on
both sides of a prin the cgyriage is in nonprint area al, the

paper feeding-in operation and the paper eedi ng operation are perforned

gﬂ??oﬁggé ARF%ES'EQthﬂ@nbent etdr3dnd 0 S3RH o OPRESL 1 98 hLRid 30, a
support portion 121 is formed by bending a portion of upper frame
120 downward. Opposite ends 386a of shaft 386 are supported in
elongated holes 122 respectively formed in support portions 121,
and can move in a vertical direction. A spring 387 constituting
an urging member is fitted over a tongue 123 of upper frame 120.
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. l7)'of the aforementioned shaft 386, thereby urging the set
of two star wheels 282 toward paper discharge rollers 38l. Thus,
since the central portion of shaft 386 is urged toward paper
discharge rollers 381 by spring 387, even if there are variations

in the urging forces of springs 387, these variations in force

applied are distributed to the respective two star wheels 382 via
shafts 386, so that the variations of the pressing Zorces of each
star wheel'382-against each paper discharge roller 381 is reduced
in half. 1In this embodiment, the force applied by shait 386 by
means of spring 387 is set to 40 g. Therefore, the force of each
star wheel against sach paper_diecharge 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 =xroller 381 is
approximately 12% faster than the peripheral speed.of feed roller
330. Therefore, as depicted in FIG. 31, paper P is printed upon
while in print area PA while the paper floats in the air by being
pulled by transport rollers 381 and star'wheels 382.

In FIGS. 1 and 3, discharge section 490 includes
supporting portions 491, 491. Supporting portions 491, 491
support, from below, both sides of the paper which has been printed
upon in 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.
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the carrjage s in nonprint area a2, the paper feedingm@agn@khg R%&Qm%he .
' a I nk
of

suction operation are perfornmed sinultaneously. FIG |
jet printer having three nonprint areas al, a2, and a m&m ﬂ
print area P. Wien the carriage is in prggt area P an [ i nt

area al, the paper feeding operation is perforned. When the carriage i s

n nonpr it AiiaAling HoAREs WAl ng WA AR 9P P ks Wb
carriage’i’'s Im nonprint. area a3, the suction ope€ration |l -
with star wheels 382a and 382f, respectively, located on opposite

sides of the aforementioned 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 inclined
in the discharging direction of the paper.

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 <93a, 493a and subseguently 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 second stoppers 493c with gaps that do not hinder the
rotation of the arm, nor does arm 493 come off rectangular hole
123.

A description will now be given of the paper discharging
operation in the above-described discharge section.

In FIG. 31, paper P printed in print area PA is
transported by being nipped and pulled by paper discharge rollers
381 and star wheels 3B2. 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 force upon
paper P) are stabilized and proportionately reduced, resulting in
paper P being transported reliably without any smearing thereon.
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'perforrred I n addition, the capping operation is pErtI:R{sL egtI-Y}QﬁEEntRQﬂaced

carriage is in any one of the nonprint areas al, ap t he
ink jet printer showmn in FIG. 71 has three nonprlnt a ll adaS on

one side of the print area P. Wen the cgﬁrlage i sfin r|nt
area al, the paper feeding-in operation S perforned When t he carrlage

e e iy e T LA s SR R S i SLLBcleg
section 490, pushing-down portion 492 is located below upper
surfaces 491a of supporting portions 491, 491.

When leading edge Pa’ of the paper enters discharging
section 490, both side portions of leading edge Pa are guided
gradually upward by upper surfaces 49la 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 comparison 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, "hile being forcibly urged into a concave shape in which the
printed surface is concaved as seen in the discharging direction.
Since pushing-down portzion 492 is supported by rotatable arm 493,
paper P enters below pushing-down portion 492 smoothly because of
the rotating motion of zrm 493 when the leading edge of paper P is
brought into contact with pushing-down portion 492.

FIG. 33 shows paper P discharged up to the midway
position. '

FIG. 34 depicts paper P forcibly urged into & 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, therxeby contacting printed
surface P1f of paper Pl. Paper P appears to be stiff, and appears
to discharge as if it was floating. Because the time until
discharged paper P slidably contacts a printed surface P1f of
stacked paper Pl is delayed, the time for the ink on the printed
paper Pl to dry is increased and the risk of any ink smearing on
surface Plf decreases.

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

Accordingly, satisfactory print quality is ensured.
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carriage is in any one of the nonprint areas al,

conventional ink jet printers enploying the struc above have
the follow ng problens. As illustrated |? FIG' 69, rint areas
are provided for the ink jet printer so #e width of the prlnter In the

direction of thelwy&éan3§esﬂggg ﬁHBEL PNb%%rthaﬁgfhgs%£§ e Qranséorted
and having its trailing edge Pb pass transport section 380, loses
its transporting force. A rear end portion PC of paper P is
maintained in its concave state by discharge section 490. When a

performed. In addition, the paper feeding operatig Heg”iseée acedv\,hen t he

subsequent sheet of paper P2 enters transport section 380, its
leading edge P2a passes transport section 380. When leading edge
P2a contacts trailing 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 subseqﬁent paper
P2. Preceding paper P is stacked on the earlier printed paper Pl
(FIG. 34), and 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
subsequentapaper P2 contacts trailing edge Pb of preceding paper
P, the support of preceding paper P ceases and the transport of
subsegquent paper P2 s temporarily stopped. This  stopping
operation can be periormed by determining the number of pulses of -
feed motor M1l is in advance, and stopping the driving of motor Ml
when the number of pulses reaches a predetermined number.

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

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

Replactdoq a2, a probl em ari ses when the recording
uring the suction operation. Particularly, in a
per is contin%gus- form paper, the recording

variations are distributed to the respective two star wheels 382
via shafts 386.

Accordingly, the pressing forces of the star wheels 382
upon paper discharge rollers 381, and, therefore, upon paper P are
stabilized and proportionately reduced, resulting in the discharge
of paper 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 will 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 mav 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.
THIS SHEET HAS BEEN
REPLAGED




per f or med, whi ch is very |nconven|ent In addition, if the paper feeding
operation is perf ﬁtﬁﬂs@enr{epta&a head is not cl ogged resulting in wasted

ink. The ink jet J Figure 70 does not have the
nce there are as many as three nonprint.

above-nenti oned prg
areas, the width of the prln in the dBfection of the row becones |arge.

The |nk jet printer shown in Figure 71 is also provided with three nonprint
areas, so the w dt F@irthe pineecthenupperdspséaces of tthe rbixed ribgeare
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direction, the plac;ng of the paper into a concave shape can be
made smooth. Since the knurled roller is supported by the
rotatable arm, the changing motion of the paper into a concave
shape is eififected more smoothly in conjunction with the
aforementioned rotating motion. '

Fifth, since the weight of the knurled roller forces the
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 6b includes a2 carriage body 62 and a carriage cover 63,
with ink cartridge %0 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 for
connection with ink cartridge 90 is formed integrally with head
substrate 71. A connecting portion, generally indicated at 75, is
formed in a hollow cylindrical shape, and a needle 75a for breaking
the seal of the ink cartridge is formed in a central portion
thereof. An ink channel 75c, connected to an ink channel 70b in
head H, are both formed in a central portion of needle 75a.

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

A mounting portion 64 is formed in a box shape and
integral with carriage cover 63. 1Ink caftridge 90 is mouhted on
mounting portion 64. Connecting portion 75 of the head substrate
is fitted in an elongated hole 65. Slits 67, having relatively

THIS SHEET HAS BEEN
REPLACED




nonprint, area a3, a problemsimlar to that of t he prMﬁ@ﬁ&rﬁh@%@mﬁﬂaﬁigure

69 will result. In accordance with a first aspect iof gy ent i on,
there is provided a nmethod of dischargi ng paper friom imumﬂmﬁmmﬂﬁter
characterised in that; paper printed by a _printing se -1 nk
jet head is discharged while being forci@ﬁy urged into a concave shape in
which a printed surface of the paper js_concave when viewed in a_ S
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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 S0 is mounted
in mounting pof£i5n 64. Essentially simultaneously, needle '75a
breaks a seal 92 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 bv supporting portions 66 so lever 80 is
rotatably supported in the directions of arrows al and a2 in FIG.
39.

A cam groove, generally indicated at 84, is formed on the
inner side of each arm 82. Cam groove 84 includes an introducing
groove 84a that introduces pin 94 of the cartridge into cam groove
84 . Cam'groove 84 has three sections in addition to 84a. These
sections are starting portion 84b, curved groove 84c and
terminating portions 84d. Starting portion 84b communicates with
introducing groove 84a. Terminating portion 84d communicates with
the starting portion 84b via a curved groove 84c. Using shaft 83
as a center, radius R (FIG. 41) 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
grodve 84c as a continuous slot that extends through the surface
of each arm 82. Introducing groove 84a does not extend through arm
82.
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i nvention, there is hod of dischargi ng paper froman ink jet
printer, conprising transporting paper printed by a printing
section having an ink jet head in a flat ;gtate as seen in a discharging

di rection; '

tailing end of t;heT‘B EH*‘ BeemRepelance with a second aspect of the present

A tongue 85 is a resilient member. Tongue 85 is formed
integrally in arm 82 by means of a U-shaped slit 86. An elongated
hole 85a is formed at a distal end of tongue B8S5.

As shown in FIGS. 23 and 39, with ink cartridge 90
mounted, tongues 85 and 85 can flex, and semispherical convex
portions 93 engages in elongated holes 85a, respectively, allowing
tongues 85 to resiliently hold the upper portion of ink cartridge
90 in the direction 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 reétriqt 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_SO is rotated in the direction of arrow a2,
and the eméty ink cartridge is removed. A new ink cartridge 90 is
then placed iightly into mounting portion 64 (see FIGS. 23 and 39)
from above (this state is shown by the phantem 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:heretoforé, 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.
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9 di scharging the a er Ie f rgﬁbly urging the paper into a concave
shape in which a - the paper is concave when viewed in the

di schargi ng directl trailing end of the paper in the concave
shape upon conpl et e feedi of the paper; and thereafter
cancel l'i ng the'holdlng of the paper in sai'd concave shape by bringing a

leading end of ensujpgnPaRRT cLPEL; 8GR 6! 1 4 LipBy! " 2hli BE 22946 Y BAPEL
easily removed simply by rotating lever 80 in the direction of
arrow a2 and lifting up the cartridge.

FIG. 43 depicts the carriage stop position for performing
the 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 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 ceil;ﬂg 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
suspendad portion 13c 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 hinder the movement of carriage 60.

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

First, in the event of an incomplete mounting of the ink
cartridge, any damage to the structure by the movement of the
carriage will only be to the lever 80 and not to the ink cartridge
itself. This is because the lever will contact the stopper, not
the ink cartridge. Specifically, referring to FIG. 45, if the
lever 80 is not fully rotated clockwise, ink cartridge 90 will not

be fully installed. When carriage 60 moves in the direction as

22,
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The ink jet pnln1#5$ltﬁ edwith a third aspect of the present
I nvention conprlse ctlon having an ink jet head; a transport
ntlng section and a dlscharge section to

section di sposed b
transport paper in at state when V|emed in a discharging direction; and

a di scharge section arranged in the di scift ging direction fromthe

transpottaﬁgg{abo?réa%?g |ﬁe‘p§f}§ 04?:{ I(} g %g)t]h#e di schar ettsectelpgg@pper

conprisin
whi ch haslBéeangr théetlovement uppetaspiagsesOhel 2bf sbppt herweﬂbh:Dg caestinge

from bel ow,on bot,h Sld ortions .t hereo t he_pa ein
dlschargeﬁb &fd SEPRR §e88%ﬁ|xﬁ%|dﬁ %%rabd% agdfRst 5%°Ppeéll3d not

because lnk cartrldge 90 abuts against stopper 13d. Hence, ink
cartridge 90 will not be disengaged with carriage 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 carriage 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, thereﬁy stopping the movement of carriage 60. Accordingly,
a partially mounted ink cartridge is prevented 90 from coming off
carriage 60.

Third, the interior of the printer is prevented from
becoming stained. The carriage stop position serves as the capping
position- where cap 100 is fitted to head H. If there is an
increase in pressure in the ink channel when ink cartridge 90 is
mounted on cartridge 60, the ink is captured by cap 100.

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

Fifth, the construction and arrangement of tongues 85 aid
in reducing the vibrations, and any ancillary noise due to the
vibrations, of carriage 60 when carriage 60 reverses direction.
Tongues 85 of lever 80 resiliently support ink cartridge 90 in
carriage 60. When carriage 60 moves, the inertial force and
vibrations of ink cartridge 90, when carriage 60 reverses
direction, is transmitted to carriage 60 through the tongues 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.
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pushi.-ng down a central portion of the paper, t?ﬁs&k&ﬁﬁ?ﬁ don bei ng

arranged such that the paper is retained in th fon after

| eaving the transport section and is expelled f ﬂtﬂ ge section by
f an ensuing

atrailing end of the paper being contact
paper. Thus in one aspect the present |nvent|on seeks to prOV|de an |nk ] et

printer which is cagglla_ge aket rgfﬂ)orntowg Ehemé) er # el@bl y fl | n€ent prlnter

staining the printed sur ace I'na Second aspec e presen
seeks to ppastnucted pni acedrdanteaceibh aheepondtembpdpmenﬁr@ﬁItheommmgent

stai ned byn{-ghtaBhy delaying the tinme until paper which is

A major difference between the second embodiment and the
first embodiment is in the carriage and the structure for
supporting the carriage.  All other features of the second
embodiment are similar in construction and arrangement to those of
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 ie 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 rIG. 47, a carriage 610 will reciprocate in
the direction of arrows x and y while guided by a rod 619 (see FIG.
51) and an upper end Tl of frame F. FIG. 49 shows a bearing 611
for rod 619 and an eﬁgaging portion 612 for engagement with upper
end Fl1 of the frame. Zngaging portion 612 is constructed and
arranged to loosely mount and slide along upper end Fl of frame F.

An ink jet head H is mounted on carriage 610, and
printing takes place by injecting ink i toward a sheet of recording
paper (not shown) located below head H, as shown in FTIG. 49.

In FIGS. 47 to 49, a drive gear, generally indicated at
20, is connected to a rotating shaft 21 slidably supported by frame
F. Drive gear 20 achieves a paper-feed driving position for
driving a paper feeding mechanism (see FIG. 17) by engaging a
paper-feeding-mechanism driving gear 22. Drive gear 20 can also
achieve a suction driving position for driving a suction mechanism
which includes pump unit 102 (see FIG. 43) and the like, by
engaging a suction-mechanism -driving gear 23. A flange 24 is
rotatably attached to a rotating shaft 21, and a compression spring
25 is interposed between flange 24 and the frame. Drive gear 20
normally engages the paper-feeding-mechanism driving gear 22
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di scharged next is brought into sliding conta@msmkgghggg ted paper. In
a third aspect the present invention seeks lguratlon of
the paper fromaffecting the printing secti on ’Imrmlm H

IIer
under st andi ng of the invention, reference

because compressiofi spring 25 forces rotating shaft 21 in the
direction indicated by arrow x (FIGS. 47, 48).

An actuating piece, generally indicated at 30, is formed
of a resilient member (e.g. a leaf spring), and includes a proximal
portion 31 rotatably supported on the frame by a shaft 3la. As
shown in FIG. 49, actuating piece 30 has a ring portion 32 with a
hole 33 formed therein. A small-diameter portion 20a of drive gear
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 a rear portion of earriage 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 =ear portion of carriage 610 in such a
manner as %o 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 forxrmed integrally with boss 41,
and a locking lever i3 also formed integrally with boss 41.
Locking lever 43 sets the rotation of the actuating lever 42.

Actuating lIsver 42 has a substantially Y-shaped
configuration and includes first and second distal end portions
42a, 42b.
As shown in FIG. 54, a retainer 43a and a resetting
projection 43b are formed integrally with a distal end of locking
lever 43. Retainer <3a is formed by being bent substantially
orthogonally toward the carriage and whose distal end is formed as
an inclined surface 43c. Retainer 43a engages a capping-position
hole 614 or a suction-position hole 615 formed in carriage 610.
As shown in FIG. 55, when resetting projection 43b is engaged with
suction-position hole 615, resetting projection 43b is capable of
engaging a resetting protrusion F3 which is formed by being bent
downward from a top portion F2 (see FIG. 49).

" In FIG. 54, a spring 44 is disposed between changeover
lever 40 and 'earriage 610. Spring 44 1is éonstantly 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 sid
| THIS SHEET hro BEEN
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is had to the foll owing description taken iniconnection with the

acconpanyi ng drawings, in which: FIG 1 is a fryghthe Aiees Raplabedyi ew
illustrating a first enbodiment of a printer in I8t h .t he present
invention; FIG 2 is a top plan view of the pri ! {{lt i n accordance

with a first enbodi ment of the invention# IG 3Ais a crOss-sectionaI Vi ew

of the le%%éﬂagdrear portioii ¥4 of the framéﬁ Selecting piotrﬁsion F5 is
formed at a position capable of abutting against first distal end
portion 42a of actuating lever 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. '

Similarly to a conventional printer, the printing
operation is performed so that carriage 610 reciprocates across
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 5§10 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 are
printed. | '

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

In this case, carriage 610 enters second nonprint area
A2. As shown by the solid lines in FIG. 48, retainer 43a of
locking lever 43 of changeover lever 40 is engaged in capping-
position hole 614 in the carriage, so that actuating lever 42
rotates clockwise. For this reason, even if carriage 610 enters
second nonprint area A2, second distal end portion 42b of the
actuating 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.
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side of a printer in accordance wth a'first?eﬁgo '
FIG 3Bis arear viewof FIG 3A FIG 4 is'an

, dnventlon
% nt.ary
cross-sectional view of the l.eft-hand side of a [ﬁﬂgrdance wth
a first enbodiment of the invention; FIG,5 is p ' | ower case of

a printer in accordance with a flrst enboélnent of the invention;
In this way, the capping operatlon is performed and drlve

gear 20 will rotate so the paper feeding operation is performed.

_ Subsequently, when a print signal 1is detected, the
carriage returns to print area PA to perform the printing-
operatién.

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 suction
operation is performed by ménually 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 nonprint area Al. Then, as indicated by the phantom lines
in FIG. 52, fiist distal end portion 42a of actuating lever 42
contacts selecting protrusion F5, 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 6l4[a] (see FIG. 48)
of capping-positicn 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, restainer 43a rotates in the direction of arrow
b (FIG. 50) by the resiliency of locking lever 43, and engages
suction-position hole §15. Changeover lever 40 is now set in the
suction position.

Subsequently, carriage 610 passes print area PA and
enters second nbnprint 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 piece 30 is
resilient (i.e. a leaf spring), the positional variation of
THIS Si ET hko oeel
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FIG 6 is an enl argeﬁh,g‘gh@@ﬁsgrgea,{ moan view of the | ower case of a printer
I n accordance with a t 'of the invention; FIGS. 7(a)-7(c) .
illustrate a left-sid l!mu I@f?(a) being a plan view, FIG 7(b) being

a front el evational vi c) bejng a cross-sectional view taken
along line 7c - 7c in FIG 7(a), FIGS! 8(aj-8(c) illustrate a swi nging

menber, FESErlage 610 is absorbed, and drive gear 20 engages smoothly with

suction-mechanism driving gear 23.
The suction mechanism can now perform the suction

operation.

If a print signal is subsequently detected, the carriage
returns to print area PA, and changeover lever 40 is reset in the
following manner. When carriage 610 moves in the direction of
arrow 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 i
FIG. 48 5& 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 abuts
against the Ifront suriace of resetting protrusion F3, as indicated
by arrow X2 'in FIG. 55, and retainer 43a acts in such a manner as
to enter deeply into suction-position hole 615. Hence, changeover
lever 40 is prevented from becoming reset.

_ As described above and in accordance with the ink jet
printer of this embodiment, carriage 610 is first entered. into
first nonprint area Al to select the state of changeover lever 40
provided on the carriage, and carriage 610 is then entered into
second nonprint area A2 to change over the position of drive gear
20 by means of changeover lever 40. Thus, the paper feeding
operation or the suction operation can be effected selectively.

Therefore, since the paper feeding operation and the
suction 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
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8(a) being a plan Vi ew, FIG. 8 b |ng a front elevational view, and FI G

8(c) being a bottoﬁ?ﬁ m -9(c) illustrate an operation |ever,
FIG 9(a) being a cr V|ﬁm11aken along lines 9a - 9a in FIG
9(b), FIG 9(b) beln and FIG 9(c) being a |eft-hand side

el evational vi ew FIG. 10 is a top pl an ibew of the printer in which the

. upper case i s renoved;
one nonprint area is provided on each side of the print area, the

width of the printer in the direction of the row can be reduced.

It will thus be seen that the objects set forth above,
among those made apparent from the preceding description, are.
efficiently attained and, since certain changes maj 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 2 matter of language, might be said to fall

therebetween.
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FIG. 11 is a frag ironal view taken arongtinme—tt——11 in
FIG 10; FIG 12 :Tﬂwmmllfmmmwuugment ary secti ong,llssxée@ sl YSLr agl ng the-

operation of the inwention; # is a Cros$.se _.:‘F t he
printer 47 l E' :
1. A printer comprising:

a printer case having a bottom wall; and

an automatic paper feeder having a stacker secﬁion
capable of setting a plurality of sheets of paper therein, the
bottom of said stacker section being formed by said bottom wall.

2. The printer as claimed in claim 1, further including
a feed-in roller for feeding the set sheets of paper one by one,
at least one loop holder for restricting a loop formed at a leading
end of the paper fed by said feed-in roller, at least one of said

hoop holders being formed integrally with said printer case.

3. The printer as claimed in claim 2, and including a
pair of left and right loop holders, at least one of said left and
right loop holders being formed integrally with said printer case.

4. The printer as «claimed in <claim 1, further
comprising a feed-in roller for feeding the set sheets of paper one
by one, and a pair of left and right loop canceling walls for
canceling a loop formed at a leading end of the paper fed by said
feed-in roller, at least one of said left and right loop canceling

walls being formed integrally with said printer case.

5. A printer comprising:
a stacker section capable of setting a Dlurallty of
sheets o1= paner thereln,
& hopper disposed in said stacker section to urge
the paper upwardly, _
' at least one swinging member having a separation
pawl located above a corner of a leading end of the paper and a
pressing-down portion for pressing down said hopper, said at least
one swinging member being supported swingably about a shaft located
between said separation pawl and said pressing-down portion; and
an operation lever having an actuating pbrtlon
capable of pre551ng downward said swinging member, sald operatlon
lever being supported rotatably above said stacker sectlon
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illustrating the Om£§két@!asl@efeni@ﬁucddnvent ion; FIGS. 14-16 ”“III“"I" "I" "III " III,

fragnentary Vi ews |Ilustrat|ng t he operation.o
i nvention; FIG ‘17 1MEEII“]H (5 ) F
enl arged si de el:evat

L view of a driving system
“a‘portign of the driving systenlof FIG

17, FIG 19 is a Ieft hand si de elevatloﬁ view of a left- side frane;
6. . The prlnter as clalmea in claim 5, and including a
pair of said swinging members supported swingably about a shaft,
said operation lever having a pair of said actuating members for

pressing downward said swinging members.

7. The printer as claimed in claim 6, wherein said
operation lever is provided with a restricting portion for
restricting the number of sheets of paper which are inserted and
set in said stacker section when said swinging members are swung

by said actuating portions by rotating said operation lever.

8. The printer as claimed in claim 5, 6 or 7, wherein said -

operation lever serves as a discharged-papér tray.

9. The printer as claimed in claim 8, wherein a holding
porticn is formed in each of said swinging members to hold a
rotated position of said operation lsver by engaging with said
actuating portion when said swinging members are swung by rotating

said cperation lever.

10. A printer cemprising:
frame;
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;

' a movable gear supported rotatably by a rotatable
lever and capable of aSsuming a first position at which said
movable gear meshes with said feed-in gear to rotate said feed-in
gear and a second position at which said movable gear does not mesh
with said feed-in gear; and

a spring member having one end supported by said
lever and another end supported -by said frame, said carriage
including an actuating portion provided on said carriage to rotaté
said lever toward said first position at which said movable gear
meshes with said feed-in gear by pressing and displacing an

'IT\HJS SHEET HAS BEER
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FIG 20 is a cross- msnmwwswm%en along line 20 - 20 ih
FIGS. 21(a) to 21(g) arm FIG 21(a) being a Iéf m Iuj”ulll”“l
el evational view, FI a ri ght - hand si de el evati on
21(c) being a plan view, " being a cross-sectional view taken

along lines 21d --21d in FIG 21(a) FI G421(e) being a cross- secti onal

view taken along lines 2le - 2le in FIG 21(a), FIG 21(f) being a
cross-sectional viewl. The printer as clalmed in claim 10, wherein said

spring member is formed of a rod-like coil spring.

12. An actuating mechanism for a lever comprising:
a fr_ame;
a lever.supported rotatably on said frame;
a spring member having one end supported by said
lever and another end supported by said frame; and
an actuating portion for rotating said lever by
pressing and displacing an intermediate portion of said spring

member.

13. The actuating mechanism for a lever as claimed in

claim 12, wherein said spring member is formed of a rod-iike coil

spring.

14. An ink jet printef comprising:

an ink jet head for eifecting printing at a print
area; |

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

a transport roller disposed downstream of said feed
roller relative to the print area to transport the paper in such
a manner as to stretch the paper between said transport roller and
said feed roller by rotating said transport roller at a peripheral

- speed faster than that of said feed roller; and

an ink shielding portion disposed so as to form a

passage for the paper between said ink shielding portion and said

ink jet head over the entire print area.

15. The ink jet printer as claimed in claim 14, wherein
said ink shielding portion is provided with a paper guide for
introducing a leading end of the paper to said transport roller,
said paper guide being disposed downstream of a portion of said iﬁk

shielding portion opposing the print area.

THIS SHEET HAS. BEEN
REPLACED




t aken al ong H

and (b)’

| ustrat eca sprengs FIG 22(a) belng

|G 21(b); and FIG. being a
Cross- sectlonal mll “ll ;ull E I|nes 21g - 21g in j Weﬂuﬂpﬁ&d 22(a)
d FIG

22(b) bel ng a fragnentary front eI evat i onal view 'FI Mﬂfal ly
cutaway plan view of a carriage; FIG 24505 a side el evati onal of -a

printer
t her eof ;

in accordance with the invention illustrating the operation.
16. An ink jet printer comprising:

an ink jet head for effecting printing at a print

area;
a feed roller for feeding paper to said print area

where printing is effected;

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

a pressing member for pressing the paper over
essentially an entire widthwise length of said paper, a pressing
portion of said pressing member being disposed at a position
between said feed roller and said transport roller and where said

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

17. The ink jet printer as claimed in claim 16, further

including:

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

a transport roller disposed downstream of said feed
roller relative to the print area; and

a pressing member for pressing the paper over
essentially an entire widthwise length of said paper, a pressing
portion of said pressing member being disposed at a position
between said feed roller and said transport roller and where said

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

18. An ink jet printer for discharging paper printed by

' a printing section havihg 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 respective pairs of
said star wheels and said paper discharge rollers, said ink jet
printer comprising:

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.
THIS SHEET HAS BEEN
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FIG 25 s a wahQaﬁ&tBém&eai hg t he oper'ation of the print elrfdl!cumnﬂ“"[””m

a schematic dia ' il ng a |l ever- actuating nmechani sm
spring menber; fﬂﬁﬁll BH- %‘are partial enlarged sectional s _
el evational -vie area of the printer show ng the operation

thereof; FIG 29 is a fragmentary enl argedl sectional side

19. A method of discharging paper characterized in that
the paper printed by a printing section having an ink jet head is
discharged while forcibly urging the paper in a concave shape in
which a printed surface is concaved as seen in a discharging

direction.

20. A method of discharging paper, comprising the steps
of: '
i:ransporting the paper printed by a printing _seci:ion
having an ink jet head in a flat state as seen in a discharging
direction; and
discharging the paper while forcibly urging the
paper in a concave shape in which a printed surface is concaved as

seen in the discharging direction.

21. A method of discharging paper according to claim 20,
further comprising the steps of:
holding a trailing end of the paper intact in the
concave shape upon completion of a discharging operation; and
thereafter canceling the holding of the paper in
said concave shape by allowing a leading end of ensuing paper to

be brought into contact with the trailing end of the paper.

22. A method of discharging paper according to claim 20,
further comprising the step of:

temporarily stopping the transport of the ensuing
paper after the holding of the paper is canceled by allowing the
leading end of the ensuing paper to be brought into contact with
the trailing end of the paper.

23. An ink jet printer comprising:

a pair of both-side supporting portions for
supporting from below both side portions of the paper which has
been printed on an upper surface thereof by a printing section
having an ink jet head and discharged and is being discharged; and

a pushing-down portion for pushing down a_central.

portion of the paper.
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el evati onal V|em/offmh%w

pl an view of the pri
el evat i onal V|eM/pf ]

24. The ink jet printer as claimed in claim 23, further

arge section of the printer;

e zop;f:arr:arsr;:msmmﬂuuulﬂum I

comprising:
a transport section disposed between said printing

section and said pushing-down portion to transport the paper in a

flat state as seen in a discharging direction.

25. The ink jet printer as claimed in claim 23 6r 24, wherein
said both-side supporting portions are defined by fixed ribs, and
said pushing-down portion is defined by a knurled roller.

26. The ink jet printer as claimed in claim 25, wherein
said knurled roller is supported by an arm which is rotatable with

respect to a frame.

27. The ink jet printer as claimed in claim 25 or 26, wherein
upper surfaces of said fixed ribs are inclined upwardly in the

discharging direction of. the paper.

28. The ink jet printer as claimed in claim 25, 26 or 27, wherein
said xnurled roller zushes down the paper by means of its own

weight.

29. An ink jet printer comprising:

a carriage which moves along a print area;

a head mounted on said carriage;

an ink cartridge mounted on said carriage for
supplying ink to said head;

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

a stopper positioned to stop the movement of said
carriage by coming into contact with said lever when an operation

of mounting said ink cartridge by means of said lever has not been

effected completely.

30. The ink jet printer as claimed in claim 29, wherein
a carriage stop position is set for mounting or demounting said ink
cartridge with respect to said carriage, said stopper being
disposed in a vicinity of the carriage stop positjian.
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12 FIG .32 is a peﬂs V|em10f a pushlng down portion; .
are perspective V|ems o #e section |IIustrat|ngT| "M lI"""
of the printer; FIG 3 ' ew illustrating the cafriagecinta sta e *
in which the ink cartr unted; FIG 38 is a cross-secti ona

view taken along line 38 - 38 in FIG 3753

N

31. The ink jet printer as claimed in claim 30, wherein
the carriage stop position is a capping position at which a cap is

fitted to said head.

32. The ink jet printer as claimed in claim 29 30 or 31, wherein

said stopper is formed integrally with a case of said printer.

33. An ink jet printer comprising:
a carriage which moves along a print area;
a head mounted on said carriage; |
an ink cartridge mounted on said carriage for
supplying ink to said head;
a resilient member supporting said ink cartridge on

said carriage in a direction of movement of said carriage.

34. The ink jet printer as claimed in claim 33, wherein
said resilient member comprises a lever mounted on said carriage

for mounting or demounting said ink cartridge with respect to said

carriage.

35. 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, the printing by
the head not being effected at said non-print area, said ink jet
printer comprising:

a paper feeding 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

(THIS SHEET HAS HeEN
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FIG 39 is a cross-sectional viewillustrating the carriage ' M
which the ink cartridge is mounted; FIG 40 is a perspective mﬂlm _ "Ml”",
Iﬂ M LA

lever; FIG 41 is a cross-sectional view taken along line C -
FIG 42 is a dlagran1lllustrat|ng the operation of the lever; FIG 43 is a

fragmentary front el evational view, - parth
selecting means located in another one of said
nonprint areas for selecting a state of said changeover means when

said carriage enters said area.
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I n secti-on, of tWiage stop position; FIGS. 44-45 are

partial cross-sectional vi ew,s of qfight- hand side of the printer and
~illustrating the ofhs opper FIG 46 is a schematic diagram
illustrating the pr m nprint .areas in accordance with a second
enbodi nent of the | I n accordance with the present invention;
FIG 47 is a fragrrentary front el evétlonagsw ew )

In a printer, a bottom (221) of an automatic paper feeder (210) is formed by a -
bottom itself of a printer case (11); an operation lever (260) is provided for operating a
hopper (230) and separation pawls (241) arranged in a stacker section (220); a spring
member (233) is used as a changeover mechanism for a paper feed-in roller._ (312); an ink
shielding portion (112) is provided over an entire print area (PA); the paper is discharged
while forcible urging the paper in a concave shape in which its printed surface is
concaved; and a changeover is effected between a paper feeding operation and a pumping

operation by a carriage at both ends of a carriage-moving area.

Figure 3A.
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illustrating a portion of the internal structure of the
is an enlarged front elevational view of a second nonpri Rkis &f. Xh
is a right-hand side el evational viewtheyeof;
thereof: FIG 51 is a perspective view tHepdpf,
with the frame omtted; FIG 52 is an enlarged front elev
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e e evvnrnn

f:g

N —y ’] ?

m .Iill “ ‘_
U[‘L N ,”
Kkl
% l' '\-,f;;

g\méﬁ g-iJ £

%’_i ! |%+}_%

mag ’%gé

%W‘i] 3 }\

e :”% 3l
Bl

e

l‘%Aellir’f
gl
EBIEHEI
I ,l"'?' = g
J | | e

FIG 50 is

as seen fiME

"3/2

260

48

| G- 49

g

FI1G./

[jfns SHEET HAS
REPLAGED

BEEN {




nonprint area %dﬁke@ﬁa&eﬂ g @n view thereof;, FIG 54 is a perspective

view of a portlo 55 Is a fragrrentary perspective view
illustrating the; HHM!’ of ; and / 56 to 71 show printers and
portions thereof th pr ventional art.
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13. A brief overview of the printer in accordance Wi t h th&ghgeyg tBl on wll.
first be given with reference to FIGS. 3A and 3B. FIG areg S
illustrates an automatic paper feeder ally indi catﬁ%lﬁ ch'

i ncludes an automatic feeding path 202:gna§£ |rst | ever t|ng

t he paper
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fed-to automati¢c feeding path 202. FIG 3B is a rear vfeﬂ#eL_ELCL_QAL*ﬁéBD
gate roller 340 is driven in pressure contact wwth a paper. feed roller
Also, a pinch roller 350 is driven in pressure contact. Wt § BeemReplaceq .
roller 330. A carriage 60 has an ink cartridge 90 nounted

transport section, generally indicat edLlaZgzg, I s di spose | Mli’”
di scharging path 470. Discharge section 490 discharges the paper i '
hol di ng the paper in a concave shape when seen in a transporting :

H&g. 2R
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di recti.on. Aﬁ”ﬁﬁé?ﬁfraﬁ—Tev rhggp al so serves as a discharged- paper tray.
An i nt er nedi at eThis Sheet- aﬁmn%i nk shiel ding portion 112 and a pressing

menber 140. The.ﬂ “ P are fed one by one to automatic -feeding
path 202 by the o
n detail

paper feed-in roller 312 which will be
described | ater i The paper mgézy,ha been fed in causes first
| ever 921 to rotate counterclockw se a énéﬁ-in FI GS. 3A, 3B about a

237

L L L LI LI 227272 72777

Lot L L 1 L

220

372

246
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shaft 92la. The rotation of first lever 921 causes a-second |ever 922, also
for paper detection, to rotate counterclockw se as V|emed In FIG

Furthernore, as a third lever 922 is simlarly r ot at edh §Mmﬂﬁm3&mmkmm§@,
paper detection switch 923 detects the feeding of the

ctied
paper, after being subjected to deskewing as will be d lﬂ us
wound around paper feed roIIers 330, anélf ¢pes print: area
rol | er 350.
(L [ L
| ———
l ™ — :
P\ _ N —_— !
Of | —_— :N l”
—— Cf') t —
3 N - ‘
il N O B

:

FIG 5
I
227




Pinch roller 350 is rotatably attached to a distal endrﬁgmp. aper gui 53

53 rotates about a fulcrum51. Print area PAis forned

suspended froma rear frame 130 by neans of a spring Sihﬁﬂ

surface of internediate frane 110 and an ink jet head

carriage 60. Carriage 60 reciprocates inyq/dg
pl ane of the drawi ng of FI
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I —
14 shaft 163 gui des one end of carriage 60. The other end of carriage 60 is
gui ded by an upperT&k%ﬁﬁﬂ&@@mﬂihdﬂp&per printed on in print area PA passes

t hrough transport. se s, di scharged onto di scharged- paper tray
260 vi a di scharge. seF“ includes pushlng up portions

1211
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491, 491 for pushing up both sides of the paper, and a*knurted—+roH-er—492

for pushing down a central portion of the paper. The abq-}{ Sﬂgﬁﬁgg&gﬁemeed

operation fromfeeding to discharging is continuously per
where printing is perforned on a plurality of sheets of ets

are fed one by one by automatic paper fquhé 0, and th s!of
paper Pl are consecutively stacked on dis Fﬁ -paper tray 260. Next, a-
detailed description will be given to each '

F/G.8a

245 2456{.
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section of theprinter—Asshown .in FIGS. 3A 3B and 4, automatic paper
f eeder 210 i ncl §m§”@&g&%@%ﬂﬁﬁmtlon general ly |nd|cated at 220, a hopper
230, a pair of . 240, 250 (only 240 is shown), the

op Umm[ﬁ 260 and paper feed-in roller 312. Also, as

af orenent i oned
shown i n Fl GS. section 220 vpcludes a bottom 221 of a

| oner case 11 of t he printer, aligning

F1GY9a

| 260
T = ——— v~ O
26/2 261 _253} 26/_?'?;
F/G.Sb
Q‘a 76/ o 267 7@
I3 5l . ? q -_f_
| | | |
| | J [l
i’ I S
I|L!__ ,l J, ., |
F1G.9c¢c
262

N 260

zll-”“ T Tilitas]
26@@j
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menbers 222, 222 for aligning the tips of the sheets of paper ‘and forned
integrally Mﬁth and projecting upwardly from bottom 22 —=artght=side

hol der 223 for holding the right sides of the sheets andqﬁsﬁﬁ agﬁe;n%m :
1

integrally with and projecting upwardly from bottom 221,

hol der 225 for holding the left sides of the h ts and ' f

by a screw 224. Left-side holder 225 is f¢ﬂt Iustrate

7(a)-7(c). Left-side holder 225 is not forned integrally with the case so
it is possible
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to change the pOSLLLon_Qi_Qm_LepLace | ef t-side holder 225. A | oop hol der
223a for the paper and a_support shaft 223b of sw ngi ng nenber 240 are

der 223. FIGS. 7(a) to 7(c) further

formed integrally"
di scl ose a hoop hol
250 forned |ntegral

i ntegrally on bottom

F1G.//

g

FIGS. 5, 6 and 7(a) to 7(c),

372

i

hol der

225.
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support shaft 225b of a sw ngi ng nenber
I n addition,

a rlghg-slqi’ngﬂkcanceling wal | 228 is forned

as shown in
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15 221 of the case, while a left- mdmﬁmmg@g,gg; nt% ‘wal | 225c is fornmed on
| eft-side holder 225. FIGS. 4 and 6
1, 231 forned

formed by an iron bl ank
in the formof a sheet having inserti m mmﬁfﬁ
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integrally and inserted into support holes 226 formed in the bottom 221 of

t he af orenenti oned

case.

Hopper 230 Is also forned integrally with

recei vi ng portigWspect to the swi nging nenbers, as shown
in FIGS. 4 and 6. As inserhi ng\e‘g&x_gfgii ons 231, 231 are inserted into support

st acker section 220

bottom 221, as

hol es 226 in the b ‘W
: R
resiliently su.pport\“__“\_ _

F1G.13

ﬁi% se, the hopper 230 is rotatably nounted in
IMort hol g 2 a tongugn226a for ]
i B“po‘rtiorﬁiﬁzg(tinteg lly formed with
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shown in FIGS. 5 and 6. A conpression spring 233 is provided between ]-

bott om-221 and hopper 230. Hopper 230 is urged toward paper Tﬁfé&tetiHasB@hkSHlaced}s‘

312 by the action of conpression spring 233. As shown in FIGS.

8(a) to 8(b), swi nging nenber 240 has a separation paw 241 | mm"

corner Pd (see FIG 6) eadpng end Jo t}ng per as well as a

pressi ng-down portion 2 A ssing down 't he hopper. A bearing portion

243 fornmed between separati on pawl 241 and pressi ng-do Zgn 242 is -
32 P / =

)
{

24/
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attached to a support shaft 223b forned in the above-described riaht QidP

hol der 223, and is swi ngably supported about support shaft 223b.

8(a) to 8(c), a tongue 244 serves as a stopper for preventi nd-“ﬁ
i v

Been Replaced
portion 243 from com ng off support shaft 223b after bearing p iﬁi‘ﬁmﬂml“ rll |

fitted to support shaft 223b. Swi ngi ng nmenber 240 has a recei
245 whi ch abuts agai nst an actuating porti/og 7%(;? operation | ever 260.
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Formed in a rear portlon of rece|V|ng portion 245 is a holding portion 245a
for holding the rot deoperatlon | ever 260, that is, actuating
portion 261, when op 260 is rotated (see FIG 12). As shown in
FIG 6, sw nging ne anged substantially symetrical with

swi ngi ng menmber 240 and is S|n1 arly constructed. Thus, as shown in FIG
6, sw nging nenber 250 includes preSS|ng dom7onrt|ons 252 and 253 and a

beari ng portion
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253, which iST‘&%S}&Sﬁ}ﬁQB&QRm&EI‘t shaft 225b formed in left-side 16

hol der 225. Al -l G 6, swi nging nmenber 250 includes a
recei ving porti ﬂ MMM a holding portion 255a. As shown in FIGS. 4
and 6, swingin _ ngd 250

1B /8




are urged in a countercliockwise direction as vi ewed in FIG 4 by neans of
tensile sprlng&s&ﬂﬁﬁwﬁﬁﬁk.1&%@ect|vely _provi ded between sw ngi ng nenbers

240, 250 and | As; shown in FIGS. 4, 6, and 9(a) to 9(c),
operation | eve l H actuating portions 261, 261 capabl e- of
pressi ng down portions 242, 252 of sw nging nenbers 240, 250.

Qperation |lever 260 is rotatably supgg% jgiéigove stacker section 220. I n

FIGS. 9(a) to 9(c), operation |ever tatably
FlG2le

3143 &
3/d3a
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supported, as bearing portions 262, 262 are fitted to shafts 227, 227.
Shafts*227 are formed integrally with lower case 11 (seg, éhggHa@B@an@aced
Further, a restricting portlon 263 restricts the nurrber per
P inserted by being inserted in stacker section 220 wh ml l)me“

260 is rotated causing sw ngi ng nenbers 240, 250 to s

actuating nenber 261, as shown in Fl O 1 d 13. As shown in FIGS. 10 and
11, paper feed-in roller 312, §a¢

F16.22a

FIG.22b
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Is the only feed-in roller supported on the central
Bearings 372 and 373 are respectively supported by bé aﬁs@&eﬁ*’aQEchntRsc i229

fixed to shaft 371. As gear 374 is rotationally driven ystem

which will be described later, feed-in roller 312 rotat

positioning hole 229c is util i zed Wnen@’}fzjgé n rolfer assenbl y incl ud| ng

feed-in roller 312 shaft 371, bearings 48 and gear 374 is set in '

229b which are forned integrally with bottom 221 of Mml 25T4 i s
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| ower case 11. The feed-in roller assenbly is secured bf—beauiw%
229a, 229b cl anpi ng bearings 372, 373 by neans of si de_fﬂ;uzsi eS whi ch wi

described later. Next, a description will be given of thg WFBgﬂnmﬁlacéd '
ates
1 ﬂﬁ#”,ﬂﬂlt he

automatic paper feeder 210. It should be noted swinging rilily
in the sane way as sw ngi ng nmenber 240, and therefore a dé

operation of sw nging nmenber 250 w || bezolyi}tgqf‘ o
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FIG 12 shows operation |ever 260
to be | oaded into the stacker sect

| ever 260 abuts agai nst and presses

nmenber 240 downward.’ When

.

rotated to its position when the paper is
I on. Actuating-portion 261 of operation
17 receiving portion 245 of sw nging
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receiving portion 245 is pressed downward, pressing-down portion 242 noves
downward and abuts agai nst receiving portion 232 of hopper 230, thereby
pressi ng down hopper 230 against the spring force of a conpression spring
233. At the sane tlng__g§~§MLﬂgLng-nenber 240 rotates, separation paw 241
noves upward. —VWien operation Iever 260 rotates in the count ercl ockw se
direction as vi epgk hbdﬂHFsIEéF\Ti%i"c ctuating Dyt ifd® 261 engages hol di ng

portion 245a, res \“\‘ ““\““‘ otation of opefation | ever 260 to the
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position illustrated—+n+H-G—21+2—Referring to FIG 13, if a plurality of
sheet s of paper i.s.ikseql ed:int tacker section 220, the | eading edges of
a group of excessﬁlhﬁee?ﬁaseﬁgen' Y fa)“:‘%P:% ‘abut against restricting portion 263
of operation Ieverﬂ'ﬁﬁﬂ'ﬂﬂlm L insertion is prevented. Therefore, wth
restricting portio conjunction with separation paw 241,
only an appropriate nunber of sheets of %psr/lgq_s inserted into the
stacker section 220. There is no paper

F1G 28
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that can slide over separation.paw 241. Specifically, if operation |ever
260 rot-ates, ]hoppe.r 230 is_pressed downward, and separation paw 241 noves
upwar d. Hence;- e fplared set in stacker section 220 is prevent ed
fromentering a E ' ‘pawl 241, thereby nmaking it possible to
obtain an accur ng-in operaz.i[gnzél 0, the mechani sm for
pressi ng down' hopper 230 and novi ng separ oh pa 241 upward can bé

obt ai ned sinply by using swi ngi ng nenber 240 and operation

Y |
3 N a
: N =
Ih- ; TLLE :;
ll‘ l[:HIf' ﬂ_n} E': Il“
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| ever 260 in conjunction with one another. Additionally, when operation
| ever 260 is rotated, since the nunber of sheets inserted in stacker
section 220 is restricted by restricting portion 263, the sheets of paper P

can be prevented nore reliably fromentering above separatlon paw 241.

Further, since operation |ever 260 al so &dphe dis mliiurlri Iliced

tray, the nunber of conponents used is fu ﬁ%f r educed.

N
N T
™ r——r' "i \__

i g/
| & [
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387,

F16.30

THIS SHEET HAS BEEN
REPLACED




Furt hernore, when operation |lever 260 is rotated causing actuating portion
261 to 'swi ng sw ngi ng nenber 240, hol di hg portion 245a of sw ngi ng nenber
240 engages actuating portion 261 to maintain the position of rotation of
operation | ever 260. Hence, the operation of inserting the paper is

. 2.9 /54 “‘ﬁﬁ‘ii’i‘fiiiffﬁfi‘ 1B
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18 Subsequently, the group of excess sheets of paper P3 is renoved.
Operation | ever 260 is ret g @dettias BdeSReplacei nal position, as shown in FIG

3A, and, since there is no pid f pressing -down portion 242 of
SW ngi ng nmenber 240, hoppérgmﬂﬂ rd by the force of conpression
spring 233, allow ng the pa ed against feed-in roller 312. At

the sanme tine, sw nging nenber 240 returns tp iLtg_original position, and
separation paw 241, |ocated above a corneriq geédi ng end of the paper,
encl oses the corner of the paper, urging the paper downward. o

F1G.32




The oper ati on -ef—the—printer—i-n—-t-his configuration can now be described
wth referenceﬁﬁp Corner Pd of the |eading end of paper P fed
4P i 312 abut s agai nst separation paw 241,

FI GS. . 14-18.
by the rotati ¢n ficgt Haw B
t her eby forni@gj H size of loop Pb is restricted by |oop hol der
223a. If the si:

eaches agﬂgﬁfg; rmined limt, corner Pd of
£ ~an

the | eading end of the paper is snappe renoved from separation
paw 241, as shown in FIG 15. Corner Pd then tacts | oop cancelling wall
228, elimnating | oop Pb. Thus/Nthe sheets of/, P are separated, and
individually (FIG 16) fed to/gut\Qmatic feeqy 202 (see FIG 3A).
Subsequent | vy, d /

ap

RS pat

\
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€d rollers 330 rotate in the paper feeding direction, paper Pis

wound around paper feed rollers 330 and reaches print area PA via pinch
rollers 350. Print area PA is forned between an upper surface of
intermediate frame 110 and ink jet head H nounted on carriage 60. Carriage
60 reciprocates in a direction perqg E |4 to the plane of the draw ng of
FIG 3A. The paper printed on in pr&nt farea PA passes through transport
section 380 and discharge section 490 and is di'scharged onto operation

| ever 260 servicing as the discharged-paper . The di scharged paper is
desi gnated by P1. Accordlnglyrfa~pfrﬂfé?'653§f?ﬁéted and arranged simlar

to that descri bed above is enmplacc

\\\\\\\\\\\ i
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nore conpact than cenventional—printers 19 since the bottom of stacker
section 220 of autorzﬁlssgeet r by bottom 221 of the printer case. In
asf miz d bet ween the bottom of the printer

9. /54

this way, any dead sp
case and nmu
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t he stacker section. In addition, since |oop holder 223a and | oop canceling
wal | 228 are forned integrally with the printer case, the printer can be

made further conpact, and, if the paper size |s flxed | oop hol der 225a and
| oop canceling wall 225c can al so be |ntegral h the printer case and the
printer can be made even nore conpact. sn1for—dT—VThg‘paper————*
feed-in roller 312 will now be descrlbed W t reference QQ SHefeTras Bekn RN
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FIG 17 is a diagramillustrating a devel oped state of an overall driving
systemof the printer, including rollers. Accordingly, the positional

rel ati onships of the respective rollers and the like in this figure do not
necessarily agree with those of the other figures. Feed-in roller 312 is

rotatively driven by a feed notor ML via 359 éiraln GL, a gear 332 ||xeu
to one end of a feed shaft 331, a gear 33 QXZ the %ﬂ%ﬁeeﬁ@a@&éﬁi ok -

sin gear 310" - [N

=TT~

ns —‘-—r""c )ine
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pl anetary gear 314 serving as a novable gear, as will be described |ater,

and a fweed-in gear 374 fixed to a feed-in roller shaft 371 on which feed-in
roller 312 is gear 314 engages with or disengages from
feed-in gear 37 ed to engage with a feed-in gear 374 only
when the carria t the f position. FIG 18 is a

| eft-hand side el evatlonal Vi ewHIus?&a‘Sﬂ E{'I eft-side frame portion
| ocated in the printer case. The |eft '

o FIG. 4/
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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

di sposed on an outer side of sun gear 313 and rotatably supported by shaft
133, and whi ch supports planetary gear 314 FIGS. 19 and 20 depict a hole
131 for supporting feed shaft 331, a h 'ii L!),or supporting feed-in roller
shaft 371. In addition, a shaft 133 for ata ly supportl ng sun gear 313
and an arm 3140, which will be descr bed low, is et Has Been Replaced

TR0
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FIGS. 21(a) to 21(g) are di further illustrating arm 3140. 20 Arm
3140 has a hol rotatably fétted on shaft 133 of the side franme and a

shaft 3142 for rgjahabhss i\

“ i

d3F|54
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pl anetary gear 314 (see FIG 18). Reference nuneral 3143 denotes a support.
portioh 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:
FIGS. 21(a)-(d), a stopper 3144 is formed on arn13140 an
fan-shaped hole 137 (see FIG 19) forned / ame 130
arm 3140 of this enbodinent is rotatable n the range
arm 3140 is normally :

FI1G.45.




hel d at the position shown in FIG 18 since sprl ng menber 150 tends to
extend straight. FIGS. 22(a) and 22(b) depict spring menbemis&hQ: iMiigel eplacﬁ
includes a rod-shaped coil spring, and |ower end 151 thereo er -
the support portion 3143 of the arm as sho ngzisa Mm#’ﬂﬂam ﬁH]ﬂe
of spring nenber 150 is supported and abuts |/ t pI‘OJ

in a recess 134 of side frane 130, as Ln FIGS 18-20. An
i ntermedi ate portion 153 of spring éﬂ

. o
sesect Caprive]
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menber 150 is supported such that two portions thereof are covered by two
hol di ng pi eces 136, 136 forned on side framé 130 Wi t h—a—space 138
t herebetween. At the normal position of spring 150, arm 3140 is heId ina

position such that planetary gear 314 does t engage tha R@Eéed
Reference is now made to FIG 23 V\:hIC @J/g partiall Vi ew
of carriage 60. Actuating portion 564 is provided on mr
surface of carriage 60. Act uati ng
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portion,K 564, a projection=-tike menber, has a tapered surface 565 fornmed at

a distal end thereof ?‘ﬁﬁafﬁ%&ﬁﬁ‘q’%@ 'is brought to the feeding-in
|

position adjacent si tuating portion 564 passes through hole
Em mmrough the space 138 between hol di ng
id di spyac S%errredi ate portion 153 of
I

137" forned in side f
,- allowing arm3140 to

pi eces 136, 136,
spring nenber 150 to the right as viewed in
rotate so planetary gear 314 neshes with feed-in gear 374. Because spring

F1G 48
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menber 150 is a rod-like coil spring, the force of actuating portion 564
upon spring nenber 150 is effected snoothly (see FIG 24). Spring nenber
150 is restricted fron1d|splacenent in other directions by hol ding pieces

136, 136. 21
Le2fsh

eet Has Been Replaced
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In addition, the neshing (pressing) action of planetary gear 314 with

feed-in gear 374 by the rotation of arm 3140 results frOHLaCLLE¢4JE}4MMJ44Mlﬁ
564 of carriage 60 pressing agai nst spring nenber 150, and the Q eratlo _
the meshing of planetary gear 314 with feed-in gear 374 igP ace
the resiliency of spring menber 150. nce, oth nes ﬂ

I s obtained. Furthernore, sun gear 313 ;Ekggeffgizg?anetar es
with feed-in gear 374 and planetary gear 314 and feed-in gear 374 do not

[ THIS SHEET HAS BEEN
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di sengage until the force by actuating portion 564 upon

I ntermedi ate portion 153 of spring nenber 150 term nates. Reference is now
made to FIG 25 illustrating a flow chart describing the operation of the
above driving nechanism Wen a paper feed s;fnal Is inputted to the

printer froman unillustrated host conp e like, carriage 60 noves
to the feed |n p05|t|on (step. STl) Upo of carriage 60 to the

l“ll""ll mlﬁrilﬁﬂ es and displ aces

FIG.52
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I nternmedi ate portion 153 of spring nenber 150, so that arm 3140 rotates
(FIG 24) allowing planetary gear 314 to engage feed-in gear 374. In Step
ST2, a paper feed counter N (counting the nunber of steps defining the
rotary displacenment of the feed notor ML) is reset such that N = 0. Next,
paper feed notor ML is rotated in reverse (séfe/?gﬁgtand the paper feed
counter begins to count in increnents of _
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1 (Step ST4). .The reverse rotation of feed notor 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 pl anetmfsPhgeldus B8 Replded

aresult, feed-in roller 312 rotates in the cl,oc g e direct
in FIG 24 so that paper Pis fed in by thel—fe;kér gn of the
nade on

above-descri bed automati c paper y. Next, a'determ natio

the basis of a signal

~
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f'rc_)_m paper detection switch 923 as to whether or not the paper is actually
being fed in (step ST5). If the paper is being fed in, feed notor M is
reversely rotated bnhis@hitBdaiarrepaed anount (here, by 120 steps) (step

T
I

| e

FIG.57
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————

I n.Step ST7, carThisRheetB&:BesnReplaeed to a printing standby position (a
position where actj | IWh 564 is disengaged from spring nenber 150).
When actuating po S to press against spring nmenber 150, arm
3140 al so returns original position (t ift;ion shown in FIG 18)
néﬁbgs lgﬁ

by virtue of the spring action of spring nd there is no
engagenent of planetary gear 314 with paper-feed gear 374. -

FIG58

PRo® 4RT
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In Step ST8, feed—nptor—M—is—rtotated forward by a predeternined anount
(here, by 610 s @eetﬁ&%nﬁ?ii%dt paper feed rollers 330 rotate in a

cl ockwi se direc 0
feed rollers 330, muml"]H '
area PA via plnc 0

state In Step ST9, the opeatlon vvalts for aérlnt si gnal .

P»?/d? A7

f 2502 -

v 2595 £505

FIG 24, the paper is wound around paper

ng end por éy_g paper reaches print
her eby asséﬁ'rﬂ:fh o-cal l ed "head-out"
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Suhsequently, when the print signal is inputted, while carri;age 60

reci procates by the operation of a carriage notor (not Sho"‘“)”.l?hisiSH&tﬁéBeenReplaced
ejected fromink jet head H and printing takes place. The prin

di scharged onto di scharged-paper tray 260 vig transport sectioﬂmﬁﬁm&m"mm
includes transport rollers 38la-381d (FEGOL) <, star wheel s

(FIG 1), as well as discharge section 490 I ch ' ncl udes pushi ng-up
portions 491, 491 (FIG 33) for pushing up both sides of the paper and a
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rol.l er 492 for pushing down a central portion of paper Pl AF-G—3Ar—As——

Illustrated in step ST5 of FIG 25, if the paper is not beifh%éhiin'hs'heeﬁe iaced

determ nation is made as to whether or not the nunber of ste | :
AR
t B

rotation of feed notor ML (the number of steps N counted i'n
ha/sg hed 1000
c paper feeder 210, and in

'reached 1000 (step ST10). If feed notor
determ ned that there is no paper in aut ti
Step

F/G.64
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ST11, a display is given-on a display unit (not shown) to the effect that
there is "no paper.™ 23 If N has not reached 1000 steps, Step ST3 and
subsequent steps are repeated. This Sheet Has Been Replaced
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In accordance with the driving nmechani smof this enbodi nent, since

i nf er nedi at e portion 153 of spring nenber 150 is pressed and di spl aced by
actuating portion 564 of carriage 60, arm 3140 rotates and causes pl anetary
gear 314, which is a novable gear, to engage feed-in gear 374. Hence,
feed-in roller 312 rotates. Al so, the operat| n of the engagenent of

pl anetary gear 314 with feed-in gear 374 dg d with the resiliency
of spring nenber 150. Hence, a snooth ne operation is obtained,
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and. a snooth and reliable rotatlng operation of feed-in roller 312 can be
obt ai ned. Spring nmenber 150 has one end 151 supported by arm 3140 and the
other end 152 supported by side frame 130. v%en_jhe pressi ng of actuating

portion 564 of carriage 60 against spring j ceases, spring nenber
I ng of actuating portion 564

150 returns to its Orlglﬁé If the pres
of the carriage ai nst t 153 of ri ng menber_ 150
ge 99 / /PRy 153 Of Spring member,

ceases, arm 31487al,s '
) 7
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f ' 96 &3 13-
returns to its original position by virtue of the returning actior;,l/of .
spring menber 150. As a result, ithe engagenent of planetary gear 3 A/V\ﬁ%h
feed-in gear 374 ceases. Thus, &“pr-i ng menber!’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 made to the actuating
mechani sm and driving nmechanism For exanple, the actuating nechanismis
not limted to -

REPLACEMENT SHEET
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The present invention relates to a printer.
In particular the present invention relates generally to a method of discharging
' paper in an ink jet printer, and, in particular; to an improved technicjue of the

dischacging paper in which- the discharged paper is neither damaged nor smeared.

Figure 56 depicts a conventional printer described in Japanese Utility Model
Unexamined Publication No. 272952/1991. An automatic paper feeder is constructed
and arranged having a paper feed casSe.tte 2002, which is a paper stacker, detachably
mounted in a prihter body 2001 so a dead space DS is formed between the bottom of
paper feed cassette 2002 and the bottom of cody 2001.

Figures 57-59 depict a second conventional printer described in Jﬁpanése Patenf
Utility Model Put;lication 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 p;rinter casings. |

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

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



t he spring nenber discl osed above. It is possible to use~a_nechani sm and

rotate an ordinary lever L, as shown in FIG 26. In FIG 2p, 8
rotatably supported by a shaft L1. In this enbodi nent, by pfgfééﬁgﬁgwté$&ﬁ§

menber S by an actuating nenber A lever L will rotate. The bprinhg nenber
. al so need not be a rod-like coil spring, and, in its placdg, 6&flﬁ§bﬁ$§ﬁg
may be used. In this case, a snooth ope?ation can be obtdi Lf_portion

of cont act

vie&ed in FIGS. 58 and 59. An engaging lever 2104 is rotated in

said counterclockwise direction by the rotation of intermediate
lever 2103, and a pressure-plate operating lever 2106 rotates in
the same direction as engéging lever 2104 since they are both
mounted for rotation with lever shaft 210S. A pressure plate
member 2107 moves downward as viewed in FIG. 57 by the rotation of
pressure-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
discharge support 2101 -otates in the counterclockwise direction,’
pressure plate member 2107 moves downwafd, 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, this 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 construction. .

FIG. 60 depicts a mechanism for driving a paper feed-in
roller in a conventicnal printer described in Ja?anese Utility

Model Unexamined Publication No. 184174/1989. In FIG. 60, a
transmission arm 2502 is supported on an apparatus body and can
rotate about a fulcrum 2501. A drive gear 2503 is axially

supported on fulcrum 2301. Further, a transmission gear 2505 for
transmitting rotation Zzom drive gear 2503 to a roller gear 2504
is axially supported at one side of transmission amm 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 roiler 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,
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between the l.eaf spring and the actuating portion are shapdd

each other snoothly. However, when the spring nenber is forngd [?E 3 i 1998
rod-like coil spring 150, a snooth operation can be obtained jwitHo é’ v

needing to provide such shaping. 24

3

the force of transmission gear 2505 against roller gear 2504 is too
much, and gears 2504 and 2505 will not rotate smoothly.

FIGS. 61~63 depict a conventional ink jet printer
described in Japanese Utility Model Unexamined Publication No.
1101980/1991. Described is an ink jet head 2201 and a paper feed
roller 2202 for feeding paper P to a print area 220la where
printing is performed. A transport roller 2203, which
is disposed downstream of paper feed roller 2202 relative to print
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 printer having the above construction, paper P is printed in
print area 220la winile paper P floats. '

However, with this type of printer, *blind striking® may
occur in which irnk is ejected from ink jet head 2201 &espite the
fact there’'is no paper ? in print area 220la.

Blind striking occurs 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 Zfeed roller 2202, thereby staining later
sheets of paper 2. This has been a serious problem with
conventional printers having this construction.

Furthermore, a distal end of paper holding plaﬁe 2204 in
the conventional printer shown in FIGS. 61-63 functions to restrict
the printing surface of the paper P. As noted above, in this
conventional printer paper holding plate 2204 presses paper P paper
feed roller 2202. However, with inherent surface 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. In



Furthernore, in the driving nechani smdi scl osed above the TQ%?QA?EQE&W gﬁggf
not be a planetary gear. It suffices if the novabl e gear @assunes at

two positions, one, a position where it engages the feed-ih ge b
-nmeﬁa?ﬂ@ﬂ%

rotation of the armto rotate the feed-in gear, and a posi{i
print area PA. Referring back to FIG 3A, print area PAi$ forned

does not engage the feed- in gear. Next, a description wl

addition, since a plurality of paper holding plates 2204 are
provided in the axial direction of paper feed roller 2202, as shown
in FIG. 61, paper holding plates 2204 are affected by the surface
irregularities of paper feed roller 2202 at different locations in
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 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 the ink on the printed surface of the péper.

Accordingly, FIG. 64 illustrates an ink jet printer
described in Japanese Utility Model ' Unexamined Publication No.
41277/1990 that has been proposed to overcome this problem. Papér
P1, printe& 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 dischargé 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 dlscharge
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, pefforations 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 continucusly on a
plurality of sheets of papexr, a subsequent sheet of paper may be



e
bet ween an upper surface of ink shielding portion 112 and iﬁ P%%Qaﬁ%g%”ﬁEET
attached to carriage 60 which reciprocates in a direction jpefpendi cul td-
the plane of the drawing. Ink shielding portion 112 is forjred S%e.b?ﬁ‘él?égﬁ
with internmediate frame 110, and is .arranged over the entijrelprint _area PA
whi ch extends in a direction perpendicular to the plane off the draw ng of
FIG 3A FIGS. 28 and 30 depict rib-sha%ed paper guides 113 that are

formed Ondigghauzpfeec{ ggfc;@é: efﬁé E.Rh %rl]xl e‘1.J.hcg ngrfr%éd Oﬂaper dries. If the
subsequent sheet of paper contacts the preceding sheet of paper,
the ink on the printed surface will smear.

Japanese Utility Model Unexamined Publication No.
134865/1992 describes a discharged paper stacker that overcomes
this problem. The construction thereof is described with reference
to FIGS. 65-68. 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 thereby
delaying the time until subsequently discharged paper P2 contacts
printer paper P1. 1In addition, FIG. 67 illustrates a technique in
which paper P2 is discharged and is set in a convex shape to delay
the time until paper 22 slidably contacts printed paper Pl. 1In
this arrangement, central interior zoller 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, TIG. 358 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 peripher;l
hubs while exterior xrollers 2305" are thin and aligned with the
central region of interior rollers 2304" between the hubs.

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

First, even if discharged-paper tray 2306 is formed in
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 éhape or in
the corrugated shépe. This results in paper P2 retaininé the
aforesaid shapes while in the printing section, thereby adversely
affecting the print quality. |




112 downstream of a portion 112a opposing the print area. ] T |
27 and 31, pressing nenber 140 is forned in the shape of a tﬁ%ﬁ%ﬁfﬁ%ﬁﬂfgﬂffT
is attached to the underside .of a lower end of rear frame 13@. gh? %i gl
end of pressing nmenber 140 extends linearly in a direction pérﬁ%ﬁdi@ f@é t
t he plane of each of these draw ngs, and includes a pressihg lporiion—i4%
for pressing paper P over the entire widbh thereof. Pressifhg portion 141 i.s

di sposed at a position between feed rollers _
Ink jet printers having an ink cartridge mounted on a

carriage have heretofore been proposed. These printers are more
compact than a printer not having the ink cartridge mounted on the
carriage and where ink is supplied to the ink jet head located
above the carriage through a pipe from an ink tank.

Japanese Utility Model Unexamined Publication No.
101949/1991 describes a printer in which the operation of mounting
or demounting of the ink cartriage with respect to the carriage can

be performed simply by the operation of a lever.
However, this type of conventional printer is constructed

J

and arranged so that the carriage can reciprocate even in a case
where the operation of 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 perfcrmed incompletely, there is the possibility
of the ink cartridge coming off the carriage, thereby possibly
staining papér or the path of the paper in the printer.

) In addition, since no shock-absorbing member is
interposed between the carriage and the ink cartridge, when the
carriage suddenly reverses direction, any inertial fo;:ce of the ink
cartridge . is directly transmitted to the carriage, causing
vibrations to the carriage and excess noise. _

Ink jet printers generally have a print area where
printing is performed on recording paper by the head mounted on the
carriage which reciprocates in the direction of a row, and a
nonprint area located outside the print area where printing is not
performed. 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
ipterlinear space when the carriage ;; in the print area.



330 and transport rollers 381. Pressing portion 141 do€s
either of the two rollers 330 or 381. As shown in FIG 27
of pressing portion 141 is located at a slightly | ower pds
tangent T to both feed roller 330 and transport roller 341
to press paper P downward. For this reason, the paper is {guj
downward when the paper is fed by feed rellers 330 and tHe

t he paper enters print area PA. However, the position of {pressing

The driving for paper feed and the driving of the suction
mechanism are conventionally performed by separate drive motors
although printers in which the driving of the respective mechanisms
is performed by one drive motor have become popular in recent
years. |

FIGS. 69-71 are ' schematic diagrams 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. When the carriage
is in nonprint 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 describes 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 a first nonprint area al, the
péper 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. When the carriage is in
nonprint area a2, the paper discharging operation is performed.
When the carriage is in nonprint area a3, the suction operation is
- performed. 1In 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 descfibed above have the followiné problems.

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



portion 141 is set such that a | eading end Pa' (dotted-dash line in FIG
31) of the paper passes above portion 112a, opposing the print area, of ink
shiel ding portion 112 wi thout com ng into contact w th parti.Qn.ll2a..and is
brought into contact with paper guides 113. REPLAGEMENT SHEET
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the paper feeding operation and the suction operation are performed simultaneously in
nonprint area a2, a problem arises when the recording paper is continuously fed 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 péper feeding 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 nonﬁrint 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 a first aspect of the present invention, tl:ere is. provided a
method of discharging paper from an ink jet printer characterised in that; paper printed
by a printing section having an ink jet head is discharged while being forcibly urged into
a concave shape in which a printed surface of the paper is concave when viewed in a
discharging direction; the trailing edge of the paper is held in the concave shape after
completion of discharge feeding of the paper and this holding of the paper in the concave
s;hape is cancelled by bringing a leading end of ensuing paper into contact with the
trailing end of the paper.

In accordance with a second aspect of the present invention, there is provided a
method of dischargiﬁg paper from an ink jet printer, comprising the steps of:

transporting paper printed by a printing section having an ink jet head in a flat

state as seen in a discharging direction;



25 Next, a description wll be given of the printing operation in the
above-described print area. The paper fed to autonatic fege

‘the operation of automatic paper feeder 210 is detected by RERSCEUENGCEHERT
switch 923. The detected paper is subjected to d Skewi-ﬁg-,—-aﬁd—i-ﬁl
then wound around feed rollers 330, and its |eading edge ¢ntierggpryphtingse

discharging the paper while forcibly urging the paper into a concave shape in
which a printed surface of the paper is concave when viewed in the discharging
direction; | | |

holding a trailing end of the paper in the concave shape upon completion of
discharge feeding of the paper; and

thereafter cancelling the holding of the paper in said concave shape by bringing a
leading end of ensuing paper into contact with a trailing end of the paper.

The ink jet printer in _accordance with a third.aspect of the present invention
compriseS a printing section having an ink jet hea_d; a transport section disposed between |
said printing section and a discharge section to transport paper in a flat state when
viewed in a discharging direction; and a discharge section arranged in the discharging
direction from the transport section along a paper discharge path, the discharge section

. comprising: a pair of side supporting portions for supporting the paper which has been
printed on an upper surface thereof by the printing section from below on both side |
portions thereof while the paper is being discharged; and a pushing-down portion for
pushing down a central portion of the paper; the discharge section being arranged such
that the paper is retained in the discharge section after l&vfng the transport section and is

_expelled from the discharge section by a trailing end of the paper being contacted by a
leading end of an ensuing paper.

Thus in one aspect the present invention seeks to provide an ink jet printer which
is capable of transporting the paper reliably without staining the printed surface.

In a second aspect the present invention seeks to prevent the printed surface of the
printed paper from becoming stained by reliably delaying the time until paper which is
discharged next is brought into sliding contact with the printed baper.

In a third aspect the present invention seeks to prevent the configuration of the

paper from affecting the printing section.



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 LﬂKé;;}Hgﬁéﬁﬁwf -
| ERAT | SHEET

even if the ink is ejected blindly by ink jet head H the i hk™wi+1<=8t7

i nk shielding portion 112, so that the ink does not adhereltd t&éd TolTers
330 or damage any other conponents. In addition, as shown in{FIG: 3AN 88Bc

FYATIY

the paper set in autonmatic paper feeder ZﬁP Is | ocated bel éwijink shield

112,

174
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For a fuller understanding of the invention, reference
is had to the following description taken in connection with the
accompanying drawings, in which:

FIG. 1 is a front elevational view illustrating a
first embodiment of a printer in accordance with the present
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-sectiocnal view of the left-hand
side of a printer in accordance with a first embodiment of the
invention;

FIG. 3B is & rear view of FIG. 3A;

FIG. 4 is an enlarged fragmeéntary cross-sectional view
of the left-hand side cf a printer in accordance with a first
embodiment of the invention;

FIG. 5 is glan view of a lower case of a printer in
accordance with a first embodiment of the invention; |

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

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

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

FIGS. 9(a)-9(c) illustrate an operation lever, FIG.
9(a) being a cross-sectional view taken along lines %a - %a 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 iragmentary 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;
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paper does not becone stained. Furthernore, as noted ab)J§¥kﬁ“E%féT SﬁFET

Pa' of the paper that subsequently enters print area PAji$ qui ded &h t
it passes above portion 112a, opposing the print area, ¢f s&@@“@g

portion 112 without contacting portion 112a, and abuts g4 |nst paper_gul dés
113, as shown in FIG 31. Therefore, the paper is not $tained by any "i nk

that may be adher ng to ink shielding pgrtion 112.

FIG. 13 is a cross-sectional view of the printer

o

"illustrating the operation of the invention;

FIGS. 14-16 are fragmentary views sequentially
illustrating the operation of the invention;

FIG. 17 is a development view of a driving system;

FIG. 18 is an enlarged side elevational view of a portioh

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. 21l(a) to 21(9g) illustrate an arm, FIG. 21(a) being
a left-hand side elevational view; FIG. 21(b) being a2 right-hand
side elevational view; TIG. 21(c) being a plén view; FIG. 21(d)
being a cross-sectional view taken along lines 21d - 21d in FIG.
21(a); FIG: 21(e) being & cross-sectional view taken along lines
2le - 2le in FIG. Zl(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-sectlonal view taken along lines 21g - 21¢ 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 Lragmentary front
elevational view;. : :

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

FIG. 24 is a side elevational view of' a printer in
accordance with the invention illustrating the opération thereof;

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

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

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

~ operation thereof;

FIG. 29 is a fragmentary enlarged 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;



The | eadi ng edge of the paper which has entered print area Pﬁ%ﬂ‘@@&%&%ﬁm
gui ded to paper discharge rollers 381 by paper guides 113, fand printing Is
perforned in a state in which the paper floats in the air by begﬁb.ﬂﬂﬁ%ﬁﬁ
by transport rollers 381 and star wheels 382, as shown in H 31, Paper P
I's pressed over its entire width by fressing portion 141 sq as to position.
the printing surface. Pressi ng por Z2on 141 is not affectdd by the

processi ng accuracy BEGth#2 is a perspective view of a pushing-down portion;

FIGS. 33-36 are perspective views of the discharge
section illustrating the operation of the printer;

FIG. 37 is a plan view illustrating the carriage in a
state in which the ink cartridge is not mounted;

FIG. 38 is a cross-sectional view taken along line 38 -
38 in FIG. 37;

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 -
C in FIG. 40;

FIG. 42 is

v

diagram illustrating the operation of the
lever; '

FIG. 43 is a Zragmentary front elevational view, partly
in seCtion; of the printer at a carriage stop position;

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

FIG. 46 is a schematic diagram illustrating the print
area and nonprint areas in accordance with a second embodiment of
the ink jet printer in accordance with the presentﬁinventionﬁ

FIG. 47 is a fragmentary front elevational view
illustrating a portion oif the internal structure of the embodiment;

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

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

FIG. 50 is a plan view thereof;

~ FIG. 51 is a perspectivé 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 tpereof;

FIG. 55 is a fragmentary perspective view illustﬁatiné'

f.
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the operation thereof; and _
FIGS. 56 to 71 show printers and portions thereof in

accordance with prior conventional art.



surface of feed rollers 330, and naintains a gap G between the printing
surface of paper P and ink jet head H constant. In this n%@ﬂdgﬁgﬁ?“agg5@§

illustrated in FIG 17, only three feed rollers 330 are gr

i nterval s. Even in such a case, gap G renmi ns constant t ween the

printing surface of paper P and ink jet head H. 09 JAN 1638
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‘A brief overview of the printer in accordance with the
invention will first be given with reference to FIGS. 3A and 3B.

FIG. 3A of the drawings illustrates an automatic paper
feeder, generaily 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 pressure 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 cartfidge 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 tr ansporting
direction. An operation lever 260 also serves as a discharged-
paper tray. An intermediate frame 110 has an ink shielding
portion 112 and a pressing member 140.

The sheets of paper ? are fed one by one to automatic
feeaing 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 counterélockwise as viewed in FIGS. 3A, 3B about a
shaft 92la. The rotation of first lever 921 causes a second
lever 922, also for paper detection, to rotate counterclockwise
as viewed in FIG. 3. Furthermore, as a third lever 922 is
similarly rotated counterclockwise, a paper detection switch 923
detects the feeding of the paper.

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

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

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




26 FIG 33 shows the paper printed in print area PA b,iQQUQI§Qp& o]
di schar ged- paper tray 260 via transport section 38 andl R *%éﬁé@ﬁ@%ggggéﬁ;
90. FIG 1 depicts transport section 380, which incluges
rollers 381 (specifically, 38la to 381f) forned a res

as rubber, and six star wheels

L
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shaft 163 guides one end of carriage 60. The other end of carriage
60 is guided by an upper frame 120. '

The paper printed on in print area PA passes through
transport section 380 and is discharged onto discharged-paper tray
260 via discharge section 490 which includes pushing-up portions
491, 491 for pushing up both sides of the paper, and a knurled
roller 492 for pushing down a central portion of the paper.

The above-described operation from feeding to discharging
is continuously performed in cases where printing is performed on
a plurality of sheets of paper. The sheets are fed one by one by
automatic papet 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 includés 2 stacker section, generally indicated at 220, a
hopper 230, a -pair of swinging members 240, 250 (only 240 is
shown), the aforementioned operation lever 260, and paper feed-in
roller 312.
) Also,.as shown in FIGS. 5 and 6, stacker section 220
includes a bottom 221 of a lower case 11 of the printer, aligning
members 222, 222 for aligning the tips of the sheets of paper and
formed integrally with and projecting upwardly from bottom 221, a
right-side holder 223 for holding the right sides of the sheets and
similarly formed integrally with and projecting upwardly from
bottom 221, and a left-side holder 225 for holding the left sides
of the sheets and fixed to bottom 221 by a screw 224. Left-side
holder 225 is further illustrated in FIGS. 7(a)-7(c). Left-side
holder 225 is not formed integrally with the case so it is possible
to change the position of or replace left-side holder 225.
, A loop holder 223a for the paper and a support shaft 223b
of swihging member 240 are formed integrally on right-side holder
223. TFIGS. 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

s paper di schajge

iterfy SnAMrias, {such

N



(specifically, 382a to 382f) disposed in face-to-face rela

di scharge rollers 38la to 381f, respectively. Paper dischaf

are fixed in units of th rollers to two rotating shafts 38
respectively, which supported by internediate frame 110. A
17, [err] discharge rollers 381 are rotated as gears 383a,

iFwLBGBUENT SHEET
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ig feed rollers
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rotating shafts 383, 384 are rotatablyi18ri'ven by |left and

330 via tggltg nsmtting gears, generally indicatt

- the case,” while a left-side loop canceling wall 225c¢ is

formed on left-side holder 225. _

FIGS. ¢ and 6 show hopper 230 formed by an iron blank in
the form of a sheet having inserting portions 231, 231 formed
integrally and inserted into support holes 226 formed in the bottom
221 of the aforementioned case. Hopper 230 is also formed
integrally with receiving portions 232, 232 with respect to the
swinging members, as shown in FIGS. ¢ and 6. As inserting portions
231, 231 are inserted 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 TIGS. 5 and 6. 'A compression spring 233 is provided
between bottom 221 and hopper 230. 'Hépper 230 is urged toward
paper feedjin roller 212 by the action of compression spring 233.

As shown in FIGS. 4, 6, and 8(a) to 8(b), swinging member
240 has a separation pawl 241 located above a corner Pd (see FIG.
6) of 2 leading end of the paper as well as a pressing-down portion
242 for pressing down the hopper. A bearing portion 243 formed
between separation pawl 241 and pressing-down portion 242 is
attached to a support shaft 223b formed in the above-~described.
right-side holder 223, and is swingably supportedvabout support
shaft 223b. In FIGS. 8(a) to 8(c), a tongué 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. :

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

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



at 385. Transmitting gear 385 is constructed and arranged js ﬁggpgﬁggr
portion 385a (neshing with either gear 383a or 384a fixed g Fgggﬁfnn S
I

383 or 384, respectivel , aroller portion 3851 held inr
; Y : ofih. PN 363e,

with feed roller 330 and a comon shaft 385c are integral
formed in internediate frame 110, as shown in FIGS. 27 and 28 In this

ends of common shaft 385c are nmovably supported in rectang
configuration, 16

holder 225. Also, as shown in FIG. 6§, swinging member 250 includes
a receiving portion 255, having a2 holding portion 255a. '

As shown in FIGS. 4 and 6, swinging members 240 and 250
are urged in a counterclockwise direction as viewed in FIG. 4 by
means of tensile springs 246, 256, respectively, provided between
swinging members 240, 250 and lower case 1l.

As shown in FIGS. 4, 6, and 9(a) to 9(c), operation lever
250 includes actuating portions 261, 261 capable of pressing down
pressing-down portions 242, 252_of swinging members 240, 250.
Operation lever 260 is rotatably supported above stacker section
220. In FIGS. 9(a) to $%(c), operation lever 260 is rotatably
supported, as bearing portions 262, 262 are fitted to shafts 227,
227. Sshafts 227 are formed integrally with lower case ll (see
FIGS. S and 6). Further, 2 restricting portion 263 rastricts the
number of sheets of paper P inserted by being inserted in stacker
section 220 when operaticn lever 260 is rotated causing swinging
members 240,230 o swin¢ zv 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,
Ls the only feed-in roller supported on the central portion of a
shaft 371. Bearings 372 and 373 are respectively .supported by
bearing supports 229a, 22Sb 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
229c is utilized when a feed-in roller assembly including feed-in
roller 312, shaft 371, bearings 372, 373, and gear 374 is set in
lower case 11. The feed-in roller assembly is secured by bearing
supports 229a, 229b clamping bearings 372, 373 by means of side

frames which will be described later.
Next, a description will be given of the operation of

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

omitted.
FIG. 12 shows operation 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
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27, when each feed roller 330 rotates in the paper feeding JilcuLiUn,
transmtting gear 385 noves downward (in the engagi ng dirject
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rectangul ar holes 111, and transmts the power of each fded

t hree paper discharge rollers 381. FIG 28 illustrates tjha feed-rotter
330 rotates in a direction opposite to 1he paper feeding dlrectlon
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rectangulé' olé
receiving portion 245 is pressed downward, pressing-down portion

242 moves downward and abuts against receiving portion 232 of
hopper 230, thereby pressing down hopper 230 against the spring
force of a compression spring 233. At the same time, as swinging
member 240 rotates, separation pawl 241 moves upward. When
operation lever 260 rotates in the counterclockwise direction as
viewed in FIG. 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 theif insertion is oprevented.

separatlon pawl 241, only an appropriate number 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 lever 260 rotates, hopper 230
is pressed downward, and separation pawl 241 moves upward. Hence,
paper P which is set in stacker section 220 is prevented from
entering above separation pawl 241, thereby making it possible to
obtain an accurate paper 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 operatioh
lever 260 in conijunction with one another. '

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

Further, since operation lever 260 also serves as the
discharged-paper tray, the number of components used is further
reduced.

Furthermore, when operat;on lever 260 is rotated causing
actuating. portion 261 to swing swxnglng'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.




111, and does not transmt the power of feed rollers 330 to paper di schar ge
rollers 381. Accordingly, paper discharge rollers 381 rp @I:e é 3{”?%;
feed rollers 330 rotate in the paper feeding direction, b rld- y“ BT etEET
rotate when feed rollers 330 rotates in the reverse di re,tlon ['n FI'GS
and 17, star wheels 382 are fixed in units of two star whe¢l § St JHHIBAS t
ends of three shafts 386, respectively. Qpposite ends 38pajof the shaft
are supported on upper frame 18 -

o
o)
O)

Subsequently, the group of excess sheets of paper P3 is removed. Operation
lever 260 is returned to its original position, as shown in FIG. 3A, and, since there is no
pressing down of pressing -down portion 242 of swinging member 240, hopper 230
moves upward by the force of compression spring 233, allowing the paper to be pressed
against féed-in roller 312. At the same time, swinging member 240 returns to its
original position, and separation pawl 241, located above a corner of a leading end of the
paper, encloses the corner of the paper, urging the paper downward.

The operation of the priﬁtef in this configuration can now be described with
reference to FIGS. 14-16. Comer 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
predetermined limit, corner Pd of the leading end of the paper is snapped off and
removed from separation pawl 241, as shown in FIG. 15. Comer Pd then contacts loqp
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. 35.). 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



e e,
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portion 121 is formed by bending a portion of upper frane {12p--dewnward.

osite ends 386a of shaft 386 are supported in el ongated hol 1
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respectively fornmed in support portions 121,
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since the bottom of st&cker section 220 of automatic paper feeder
210 is formed by bottom 221 of the printer case. In this way, any
dead space is eliminated between the bottom of the printer case and

the stacker section.

In addition, since loop holder 223a and loop ‘canceling
wall 228 are formed integrally with the printer case, the printer
can be made further compact, and, if the paper size is fixed, loop
holder 225a and loop canceling wall 225c can also be integral with
the printer case and the printer can be made even more compact.

The mechanism for driving paper feed-in roller 312 will

now be described with raference to FIGS. 17-22b.

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

the other figures.

Feed-in rcller 212 is rotatively driven by a feed motor
M1l via a gear train Gi, 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
pianétary gear 314 serving as a movable gear, as will be deécfibgd
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 37:% only when the carriage is located at the

feeding-in position.

FIG. 18 is a left-hand side elevational view illustrating
The left

a left-side frame portion located in the printer case.

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.
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.



and can nove in a vertical direction. A spring 387 cons
menber is fitted over a tongue 123 of upper frane 120.

spring 387 is engaged with frame 120, while the other e
engaged with a central portion 386b (see FIG 17) of th
shaft 386, thereby urging the set of two star wheels 38
di scharge rollers 381. Thus, since the central portion

urged toward paper discharge rollers 381 g@ spring 387,
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vari ations Arm 3140 has a hole 3141 rotatably fitted on shaft 133

<

of the side frame and a shaft 3142 for rotatably supporting

planetary gear 314 (see FIG. 18). Reference numeral 3143 denotes
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. 21(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 i

to extend straight.
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 unpe* 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,?IGS. i8-20. An intermediate portion 153 of spring
member 150 is supported such that two portions thereof are covered
by two holding pieces 136, 135 formed on side frame 130 with. a
space 138 therebetween. At the normal position of sprigg 150, arm
- 3140 is held in a position such that planetary gear 314 does not
engage feed-in gear 374&. )

Reference is now made to FIG. 23 which shows a partially-
cutaway plan view of carriage §0. Actuating portion 564 is
provided on the left-side surface of carriage 60. Actuating
portion 564, a projection-like member, has a tapered surface 565
formed at a distal end thereof. When carriage 60 is brought to the
feeding-in position adjacent side frame 130, actuating portion 564
passes through hole 137’ formed in side frame 130 and through the
space 138 between holding pieces 136, 136, and presses and
displaces intermediate portion 153 of spring member 150 to the
right as viewed in FIG.- 18, allowing arm 3140 to rotate so
planetary gear 314 meshes with feed-in gear 374. Because spring
member 150 is a rod-like coil spring, the force of actuating
portion 564 upon spring member 150 is effected smoothly (see FIG.
24). Spring member 150 is restricted from displacement in other

directions by holding pieces 136, 136.




in the urging forces of springs 387, these variations in
distributed to the respective two star wheels 382 via shdf

the variations of the pressing forces of each star wheel [382 agai nst each
paper discharge roller 381 is reduced in half. In this erfbadi

force applied by shaft 386 by neans of spring 387 is set

Therefore, the force of each star wheel agai nst each papdr discharge roller
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381 is 20 g. Star wheels 382 rotate by bging driven by pdper_di scharge

In addition, the meshing (pressing) action of planetary
gear 314 with feed-in gear 374 by the rotation of arm 3140 results
from actuating portion 564 of carriage 60 pressing against spring
member 150, and the operation of the meshing of planetary gear 314
with feed-in gear 374 is effected with the resiliency of spring
member 150. Hence, a smooth meshing oberation is obtained.
Furthermore, sun gear 313 rotates so planetary gear 314 meshes 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
intermediate portion 153 of spring member 150 terminates.

Reference 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 50 moves to
the feed-in position (step ST1). Upon movement of carriage 60 to
the feed-in nosition, actuating portion 564 presses and displaces
intermediate portion 153 of spring member 150, so that arm 3140
rotates (FIG. 24) allowing planetary gear 314 to engage feed-in
geaf 374.

In Step ST2, = paper feed counter N (counting the number
of steps defining the —otary 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 zotation of feed motor M1 causes feed rollers
330 and gear 333 to rotate reversely. As shown in FIG. 24, this
rotation is transmitted to feed-in gear 374 via sun gear 313 and
planetary gear 314. As a result, feed-in roller 312 rotates in the
clockwise direction as viewed in FIG. 24 so that paper P is fed in
'by the operation of the above-described automatic paper feeder.

| Next, a determination is made on the basis of a signal
from paper detection switch 923 as to whether or not the paper is

actually being fed in (step STS5).
If the paper is being fed in, feed motor Ml is reversely

rotated by a predetermined amount (here, by 120 steps) (step ST6) .



rollers 381, and when transporting the paper, star wheels 382 cotate by
ni ppi ng the paper between them and paper discharge roll e~s~381...The ___
di aneter or the nunber of teeth of each feed rollers 30,| RERhATENL

385, and paper discharge rollers 381 is set so that the |peg SrmbAL Y
paper discharge roller 381 is approximately 12% faster tihan 4Re- % %gger
speed of feed roller 30. Therefore, as depicted in FIG |3 %&pé%4$q
printed upon 22

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. 18) by'virtﬁé of the spring action of spring
member 150 and there is no engagement of planetary gear 314 with
paper-feed gear 374. ‘

" In Step ST8, feed motor M1 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 aréa PA via pinch roller 350, thereby assuming the so-called
"head-out” state.

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

Subsequently, when the 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
381a-381d (FIG. 1) and star wheels 382a-382d (FIG. 1), as well as
discharge section 490 which includes pushing-up portions 491, 491
(FIG. 33) for pushing up both sides of the paper and a knurled
roller 192 for pushing down a central portion of paper Pl (FIG.
3a). _ .

As illustrated in step STS of FIG. 25, if the paper is
not being fed in, a determination is made as to whether or not the
number of steps of reverse rotation of feed motor M1l (the number
of steps N counted in Step ST4) has reached 1000 (step ST10).

If feed motor M1l has reached 1000 steps, it is determined
that there is no paper in automatic paper feeder 210, and in Step
ST1l, a display is given on a display unit (not shown) to the
effect that there is “no paper.” -



while in print area PA while the paper floats in the air yggaﬁﬁ}ﬁfﬁwﬁﬁ

transport rollers 381 and star wheels 382. In FIGS 1 and[~3; alscnarg
section 490 includes supporting portions 491, 491. Squp@t%E MQ .
portions 491, 491 support, from below, both sides of th aper I ch has
been printed on in print area PA and is now bei ng di schar|{ged. D scharge

section 490 al so includes pushi ng-downggortion 492 for pq hi ng down centr al

portion of the paper.
If N has not reached 1000 steps, Step ST3 and subsequent

steps are repeated.

In accordance with the driving mechanism of this
embodiment, since intermediate portion 153 of spring member 150 is
pressed and displaced by actuating portion 564 of carriage 60, arm
3140 rotates and causes planetary gear 314, which is a movable
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 obtained.

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'poftion 153 of spring member 150 ceases, arm 3140 also
returns to its original position by virtue of the returning action
of épring member 150. As a result, the engagement of planetary
gear 314 with feed-in gear 374 ceases.

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

It is understood that various modifications can be made
to the 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, a 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. In th;s§
case, a smooth operation can be obtained if portions of contact:’
between the leaf spring and the actuating portion are shaped tol:
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.



Supporting portions 491 and 491 are defined by fixed ribs [ 6 ACEENT FHRET
with internmediate frane 110. As shown in FIG 28 1, suppofpt+hg—porii-ons

491, 491 are disposed at positions aligned with star wheells B8ga a \:%%g’
respectively, located on Opposite 5% jﬁﬁ it

24

the movable gear need not be a planetary gear. It suffices-iz the
movable gear assumes at least two positions, one, a position 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-
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 a direction perpendicular to the plane of the
drawing of FIG. 3A. TFIGS. 28 and 30 depict rib-shaped paper guides
113 that are formed on 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 cf a thin plate, and is attached to the
undeiside 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 38l1. . As shown in FIG. 27,
the distal end of pressing portion 141 is located at a slightly
lower position from a tangent T to both feed roller 330 and
transport roller 381, and is arranged to press paper P downward.

For this reason, the paper is guided slightly downward
when the paper is fed by feed rollers 330 and the leading end of
the paper enters print area PA. However, the position of pressing
portion 141 is set such that a leading end Pa’ (dotted~dash line
in FIG. 31) of the paper passes above portion 1l12a, opposing the
print area, of ink shielding portion 112 without coming into.
contact with portion 1ll2a, and is brought into contact with paper

guides 113,.



sides of the aforenentioned star wheels 382, as viewed in
travel of the paper. FIG 31 illustrates that an upper su
each supporting portions 491, 491 is inclined in the discha
of the paper. Pushing-down portion 492 is defined by a knyr
Is rotatably supported on an arm 493 rotatably attached on

As shown in FIG 32, arm493 is in the shgpe of bifurcateg
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portions 493a,

493a, and Tirst st o%gers 493desA&9r§.%t?.E:g will be given of the pPrinting

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 switch 923. 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 ink does not adhere to feed rollers 330 or damage any
other components.

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

Furthermore, as noted above, leading edge ®a‘’ of the
paper that subséquently enters print area PA is guided so that it
passes above portion 112a, 6pposing 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 adl'fering to ink
shielding portion 112.

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

' Paper P is pressed over its entire width by pressing
portion 141 so as to position the printing surface. Pressing
portion 141 is not affected by the processing accuracy of the
surface of feed rollers 330, and maintains a gap G between the
printing surface of paper P and ink jet head H constant. ~In this
embodiment, and as illustrated in FIG. 17, only three feed rollers
330 are provided at set intervals. Even in such a case, gap'G
remains constant between the printing surface of paper P and ink
Jjet head H.
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formed on distal ends thereof in such a manner as to proje(tﬁ iﬁhéﬂ@%ﬁ%s?%??
addi tion, second stoppers 493c, 493c are forned in slightly spgfgd-g art
relation with the respective first stoppers. A rectangul ar [hgl VZéﬂ%sﬁég
FIG 31) is provided at a bent portion of upper franme 120.| Erst_stoppers
493b, 493b are inserted into this rectangul ar hole 123 by feducing the
di stance between bifurcated portions 493@g 493a and subseguepty—ncreasing |
t he di stance between bifurcated portions 493a, 493a, thereby securing

FIG. 33 shows the paper printed in print area pa being

discharged onto discharged-paper tray 260 via transport section 38f
and discharge section 90.

FIG. 1 depicts transport section 380, which includes s
paper discharge rollers 381 (spécifically, 38la to 381f) formed
a resilient material, such as rubber, and six star wheels -
(specifically, 382a to 382f) disposed in face-to-face relation
paper discharge rollers 38la to 381f, respectively.

' Paper discharge rollers 38l are fixed in units of th
rollers to two rotating shafts 383 and 384, respectively, which .
supported by intermediate frame 110. As shown in FIG. 17, paj
discharge rollers 381 are rotated as gears 383a, 384a fixed
rotating shafts 383, 284 are rotatably driven by left and .rig
feed rollers 330 via two transmitting gears, generally indicat:
at 385.

Transmitting gear 385 is constructed and arranged so tha
a gear portion 385a {meshing with either gear 383a or 384a fixe
to rotating.shaft 383 or 384, respectively), a roller portion 385!
held in rolling contact with feed roller 330 and a common shaft
385c are integrally formed. Both ends of common shaft 385c are
movably supported in ractangular holes 111 formed in intermediate
frame 110, as shown in FIGS. 27 and 28. In this Eonfiguration,
transmitting gear 385 acts as a one-way clutch. That is, as shown
in FIG. 27, when each feed roller 330 -otates 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 roller 330 rotates in a direction
opposite to the paper feeding direction, transmitting gear 385
moves upward (in the escaping direction) along rectangular holes
111, and does not transmit the power of feed rollers 330 to paper
discharge rollers 381. . 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



arm 493 in upper frame 120. Wth di scharge section 490 seéureduéﬁwwbﬁ§EET
frame 120, upper frane 120 is sandw ched by first stoppersi4 nq
stoppers 493c with gaps that do not hinder the rotation jof ? afAm e

does arm 493 cone off rectangular hole 123. A descriptign W fow b€ gijven
of the paper discharging operation in the above-describgd drscharge -
section. In FIG 31, paper P printed in pgint area PA i

120 (FIGS. 29 and 30). Referring further to FIGS. 29 and 30, a
support portion 121 is formed by bending a portion of upper frame
120 downward. Opposite ends 386a of shaft 386 are supported in
elongated holes 122 respectively formed in support portions 121,
and can move in a vertical direction. A spring 387 constituting
an urging member is fitted over a tongue 123 of upper frame 120.
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 38l. Thus,
since the central portion of shaft 386 is urged toward paper
discharge rollers 381 by spring 387, even if there are variations
in the urging forces of springs 387, these variations in force
applied 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 sprin§ 387 is set to 40 g. Therefore, the force of each
star wneel 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
cotate by nipping the paper between them and paner discharge
rollers 381. _

The diameter or the number of teeth of each feed rollers

30, t:ahsmitting gear 385, and paper discharge rollers 381 is set

" so that the periphefal speed of paper discharge roller 381 is

dpproximately 12% faster than the peripheral speed of feed roller

30. Therefore, as depicted in FIG. 31, paper P is printed upon

vwhile in print area PA while the paper floats in the air by being
1lled by transport xreollers 381 and star wheels 382.

; In FIGS. 1 and 3, discharge section 490 includes
-supporting portions 491, 491. Supporting portions 491, 4891
‘support, from below, both sides of the paper which has been printed

on in print area PA and is now being discharged. . Discharge
Section 490 also includes pushing-down portion 492 for pushing down

central portion of the paper.
Supporting portions 491 and 491 are defined by fixed ribs

tmed integrally with intermediate ﬁ;ame 110. As shown in FIG.
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transported by being nipped and pulled by paper discherjé rol I ers 38T }and

star wheels 382. Since the central portion of each shgft 4B6 diAl t988stlar
wheel s is urged toward paper discharge rollers 381 byj{sdring 387, even ilf
there are variations in the urging forces of springs 387, these variatigns
are distributed to the respective two s%ér*mheels 382Lyia _shafts 386. '
Hence, the variations of the force appl fed by each star wheel 382 agal nst

each paper1 disuppergéngopbetSoR8 149 £ 4510 ueed digpbakl. at positions alignea g
with star wheels 382a and 382f, respectively, located on opposite
sides of the aforementioned star wheels 382, as viewed in the
direction of travel of the paéer. FIG. 31 illustrates that an
upper surface 491a of each supporting portions 491, 491 is inclined
in the discharging direction of the paper. |

| 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 49%3b, 493b are inserted into
this =recténgular hole 123 by reducing the distance between
bifurcated portions 493a, 493a and subsegquently increasing the
distance between bifurcated portions 493a, 493a, thereby §ecuring
arm 493 in upper frame :20. With discharge section 490 secured to
upper Irame 120, upper ZIrame 120 is sandwiched by first stoppers
493b and sececnd stoppers 493c with gaps that do not hinder the
rotation of the arm, nor does arm 493 come off rectangular hole

123.

A description will now be given of the paper discharging
operation in the above-described discharge section.

- In FIG. 31, paper P printed in print area PA is
transported by being nipped and pulled by paper discharge rollers
381 and star wheels 382. Since the central portion of each shaft
386 of the star wheels is urged toward paper discharge rollers 381
by spring 387, even if 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 force upon
paper P) are stabilized and proportionately reduced, resulting in
paper P being transported reliably without any smearing thereon.



Accordingly, the pressing forces of star wheels 382 agains

rollers 381 (and ultinmately the force upon paper P) are sthbil gﬁg sgﬂ
proportionately reduced, resulting in paper P being transpar!e ¢ § P

wi t hout any snearing thereon. 29

29

Moreover, before ﬁhe leading edge of the paper enters discharging
section 490, pushing-down portion 492 is located below upper
surfaces 491a of supporting portions 491, 491. |

when leading edge Pa’ of the paper enters discharging
section 490, both 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 comparison with the both side portions due to the
weight of pushing-down portion 492 and arm 493 upon central portion

Pal.
Thus, paper ? is discharged, starting with its leading

edge, wh;le being forcibly urged lnto 2 concave shape in which the
printed surface is concaved as seen in the discharging direction.

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

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

Accordingly, satisfactory print quality is ensured.



Mor eover,

pushes up

before the | eading edge of the paper enters di REPBACENENTS SHEEPN
490, pushi ng-down portion 492 is | ocated bel ow upper gur
supporting portions 491, 491. \Wen | eading edge Pa' of jth
di schargi ng section 490, both side portions of |eadingjedg
gradual |y upward by upper surfaces 491a of both-side sypp
491. At the sane time, a central portioggPal of Ieadin$ edge Pa gradual |y

o B2 IERGE:

pushi ng-down portion 492 while rotating

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 P is

maintained in its concave state by discharge section 490.

When a

subsequent sheet of paper P2 enters transport section 380, its
leading edge P2a passes transport section 380. When leading edge
P2a contacts trailing edge Pb 6£ 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 D is stacked on the earlier printed

paper Pl

(FIG. 34), and 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 contacts trailing edge Pb of preceding paper

-

subsequent paper P2 is temporarily stopped.  This

P, the support of preceding paper P ceases and the transport of

stopping

operation can be periormed by determining the number of pulses of
feed motor M1 is in advance, and stopping the driving of motor M1

when the number of pulses reaches a predetermined number.

: If preceding paper P is pushed out by bringing the
leadlna edge P2a of subsequent paper P2 into contact with the
trailing edge Pb of preceding paper P, the stacking operation of
preceding paper P on earlier printed paper Pl will be unreliable
(see FIG. 34). However, by temporarily stopping the transport of
subseguent 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 inexrtia 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

-



arm 493 count ercl ockwi se, but central portion Pal of Ieadi-gﬂﬁﬁ Y
gradual ly falls bel ow pushi ng-down portion 492 and is pushgd gﬂhLﬁ”ﬂﬁthEET

conparison with the both side portions due to the weight o ruarén%-domm
portion 492 and arm 493 upon central portion Pal. Thus, paper sJAN 1398
di scharged, starting with its |eading edge, while being fofcithly. urged int
a concave shape in which the printed sgjface is concaved ag seen in the

dischargiq% dl%g%%gogre distributed to the respective two star wheels 3872
via shafts 386.

Accordingly, the pressing forces of the star wheels 382
upon papef discharge rollers 381, and, therefore, upon paper P are
stabilized and proportionately reduced, resulting in the discharge
of paper without damaging the pr;ntzng ‘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 Ln the
discharging direction. And, if the paner discharged is very- Stlff,
it also will not slidably contact with the printed paper since the
stiff paper will remain in the air longer making it possible to
prevent the printed surface of the prlnted paper from becoming
smeared.

Postcards and envelopes, for exémple, have very small
widths and'may contact only one pushing-up portion 491. Therefore,
the concave shape may not be formed. waevei, 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 poxrtion 491 may'be acting upon the postcards
or envelopes. )

The above censtruction and arrangement. yield many
advantages.

Tirst, 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.



Si nce pushing-down portion 492 is supported by rotatable a$ﬁ§§§%@§$ﬁpgﬁﬁgi

enters bel ow pushi ng-down portion 492 snoothly because of

noti on of arm 493 when the | eadi ng edge of paper P is brgught into contagt
wi th pushi ng-down portion 492. FIG 33 shows paper P di $cihafbBdJAf 8BSt

e

m dway position. FIG 34 depicts paper P forcibly urged {ntig_a concave_
shape and being discharged in the dischgrging direction.|Paper P

LY

Fourth, since the upper surfaces of the fixed ribs are
inclined upward in correspondence with the paper discharging
direction, the placing of the paper into a concave shape can be
made smooth. Since the knurled roller is supported by the

rotatable arm, the changing motion of the paper into a concave.

shape is effected more smoothly in conjunction with the
aforementioned rotating motion.

| Fifth, since the weight of the knurled roller forces the
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 ¢0 mounted thereon. FIG. 37 is a plan view,
with certain parts cmitted, of carriage 60 with ink cartridge 90
not-mounted thereon.

A head substrate 71, to which head H is fixed in advance,
is anornorated in carriage body 62. A connecting por tion 75 for
connectlon with ink cartridge 90 is formed Lntegrallv with head
substrate 71. A connecting portion, generally indicated at 75, is
formed in a hollow cylindrical shape, and a needle 75a for breaking
the seal of the ink cartridge is formed in a central portion
thereof. An ink channel 75c¢, connected to an ink channel 70b in
head H, are both formed in a central portion of needle 75a.

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

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



in this concave configuration, can be discharged further |iRe@ Nﬁ@ '§ﬁEET
I ndi cated by arrow Z before the weight of the paper |tself.inrrpq

| eadi ng edge to fall, thereby contacting printed surface P f 0 1
Paper P appears to be stiff, and appears to di scharge as [ Emggg gﬁg

floating. Because the time until discharged paper P sl d blycontacts
printed surface P1f of stacked paper Pl 33 del ayed, the fine for the ink o
and the ri sk of y—-ak-soearing

the prlntePaEEgKHLJQhJ}D dr Bimggcrea eft and right side walls of mounting
portion 64 and serve as paths for pins 94 of the ink cartridge.
(See FIGS. 23 and 39). Supporting portions 66 are formed on the
upper surface of the carriage cover 63.

As shown in FIG. 39, ink cartridge 90 has, in its bottom,
a connecting portion, generally indicated at 91, for engagement
#ith head substrate 71. Connecting portion 91 engages connecting
portion 75 of head substrate 71 when ink cartridge 90 is mounted
in mounting poition 64. Essentially simultaneously, needle 75a
breaks a seal 92 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 o? 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
groove 84a that introduces pin 94 of the cartridge into cam groove
84. Cam groove 84 has three sections in addition to 84a. These
sections are starting portion 84b, curved groove B84c 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 84c as a continuous slot thnt extends through the surface
of each arm 82. Introducing groove 84a does not extend through arm
82. ‘
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surface PIf decreases. FIG 33 shows transport section}380, gn% é?g%.paper
Pis transported in a flat state as seen in the dischargindp i J&t 11 ﬁ prifor
to contacting discharge section 490. Therefore, when pdpér—P-is—in—prindt
area PA and shortly thereafter, paper P is flat. Accordingly, satisfactor]y
print quality is ensured. oo -
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A tongue 85 is a resilient member. Tongue 85 is formed
integrally in arm 82 by means of a U-shaped slit 86. An elongated
hole 85a is formed at a distal end of tongue 85.

As shown in FIGS. 23 and 39, with ink cartridge 90
mounted, tongues 85 and 85 can flex, and semispherical convex
portions 93 engages in elongated holes 85a, respectively, allowing
tongues 85 to resiliently hold the upper portion of ink cartridge
90 in the direction 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 cartridée 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 (tﬁis 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’ rotates in the clockwise direction.
Therefore, a cartridge 90’ is gradually forced downward. As
cartridge 90’ moves downward, a cbnnection.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 comipletely mounted. Moreover, the user is easily
able to confirm thé; 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.
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trailing edge Pb pass transport section 380, loses its trlangporting -forca.

A rear end portion PC of paper P is maintained in its concave(i<t atsy k358

di scharge section 490. Wen a subsequent sheet of paper H2 gnters transpd
section 380, its |eading edge P2a passes %%ansport sectidn 380. Wien —
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| eadi ng edge
: When ink cartridge 90 is empty, ink cartridge 90 can be

easily removed simply by rotating lever 80 in the direction of
arrow a2 and lifting up the cartridge.

FIG. 43 depicts the'carriage stop position for performing
the 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 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 %4 depict an upper case of the printer,
generally indicated at 13, and an’ upper portion (a portion
corresponding to the aficrementioned carriage stop position) 13b of
its ceiliﬂg portion .2a 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.13C'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 20 is completely mounted in
mounting portion 64, lever 80 can extend below ceiling portion 13a,
and carriage 60 can move in the-direction of arrow z (FIG. 43).
However, as illustrated in FIG. 45, if lever 80 is not fully
rotated in the clockwise direction, ink cartridge 90 will not be
fully mounted and lever 80 will abut against stopper 13d. This
will hinder the movement of carriage 60.

The above-described construction and arrangemeht 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




P2a contacts trailing edge Pb of a preceding paper P, dls@ﬁ§L&GE¥ENI|SH§EIQ
does not press agai nst preceding paper P as illustrated PH-G—36THhe
force applied by discharging section 490 agai nst precedlng PRAEr |AM GEEES s
by the tine it contacts subsequent paper P2. Preceding paper P s stackled
on the earlier printed paper P1 (FIG 34), and thereforel tfie TTHe antil

paper P2 contacts printed paper Pl-is further delayed. HIG 36 shows the

point in tinme when the hol ding of paper.
shown by arrow z (FIG. 43), lever 80 will abut against the stopper

13d and the movement of carriage 60 will stop. However, carriage
60 is stopped because lever 80 abuts against stopper 13d, not
because ink cartridge 90 abuts against stopper 13d. Hence, ink
cartridge 90 will not be disengaged with carriage 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 carriage 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
1l3d, thereby stopping the movement of carriage 60. Accordingly,
a partially mounted ink cartrzidge is prevented 90 from coming off
carriage 60. o

_ Third, the interior of the printer is prevented from
becoming stained. The carriage stop position serves as the capping
position where cap 100 is fitted to head H. If there is an
increase in pressure in the ink channel when ink cartridge 90 is
mounted on cartridge 60, the ink is captured by cap 100.

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

printer.
Fifth, the construction and arrangement of tongues 85 aid

in reducing the vibrations, and any ancillary noise due to the
vibfations, of carriage 60 when carriage 60 reverses direction.
Tongues 85 of lever 80 resiliently support ink cartridge 90 in
carriage 60.' When carriage 60 moves, the inertial force and
vibrations of ink cartridge 90, when carriage 60 reverses
direction, is transmitted to carriage 60 through the tongues 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.
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P by di scharge section 490 ceases. After the |eading edge PJa g+
subsequent paper P2 contacts trailing edge Pb of precedi ng pdpe 0 tgﬁ 400
support of preceding paper P ceases and the transport of subdequent’ « é%é%ﬁ
P2 is tenporarily stopped. = This stopping operation car
by determ ning the nunber of pulses of feed notor ML is in advance, and

st oppi ng the driving of nmotor ML when the’hunmper o Q&%fes eaches—a-
“predet ermi ned nunbeRefpreprecafg BABerP®P M&AButed ‘b?ﬁbr Styi AR ReF
constructed in accordance with a second embodiment of the present

invention.

A major difference between the second embodiment and the
first embodiment is in the carriage and the structure for
supporting the carriage. All other features of the second
embodiment are similar in construction and arrangement to those of
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 asonprint area Al to select the state of a
changeover’ means provided on the carriage. Then the carriage

- enters second nonprint zrea 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 y while guided by a rod 619 (see FIG.
51) and an upper end Tl of frame F. FIG. 49 shows a bearing 611
for rod 6§19 and an engaging portion 612 for engagement with upper
end Fl1 of the frame. Zngaging portion 612 is constructed and
arranged to loosely mount and slide along upper end Fl of frame F.

An ink jet head H is mounted on carriage 610, and
printing takes place by injecting ink i toward a sheet of recording
paper (not shown) located below head H, as shown in FIG. 49.

In FIGS. 47 to 49, a drive gear, generally indicated at
20, is connected to a rotating shaft 21 slidably supported by frame
F. Drive gear 20 achieves a paper-feed driving position for
driving a paper feeding mechanism (see FIG. 17) by .engaging a
paper-feeding-mechanism driving gear 22. Drive gear 20 can also
achieve a suction driving position for driving a suction mechanism
which includes -pump unit 102 (see FIG. 43) and the like, by
engaging a suction-mechanism driving geaf 23. A flange 24 is
rotatably attached to a rotating shaft 21, and a compression spring
25 is interposed between flange 24 and the frame. Drive gear 20
normally engages the paper-feeding-mechanism driving gear 22



| eadi ng edge P2a of subsequent paper P2 into contact wt ﬁﬁ?ﬁ_g@{:@l‘ﬁ!\ﬂ‘r&-@mgﬁ
Pb of precedi ng paper P, the stacking operation of preceding.paper
earlier printed paper P1 will be unreliable (see FIG 34}. I—%\gvgé o
tenporarily stopping the transport of subsequent paper P2, Hcdntlaet
between | eadi ng edge P2a of the subsequent sheets of paper
edge Pb of the preceding paper is elimnat by meking uge of the |nert|a
of preceding paper Pl1. In this way, the operation of sta
paper P on

one nonprint area is provided on each side of the print area, the width of the printer in
the direction of the row can be reduced.

It will thus be seen that the objects set forth above, 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. .

Some of the subject matter described heréin Is claimed in the
copend:.ng Brit:l.sh Patent Aple.catJ.ons ’ publ:.cat:.on numbers GB 2279121,

GB 2279041, GB 2279066, GB 2279042, GB 2279043, GB 2279044 .and GE
me
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constructed and arranged in accor mm j“"j g; esent | ||L|Ull r Q%
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paper discharge roller 381 reduced in half. .-The central pgrtfomof—each
shaft 386 has two star wheels 382 at opposite ends thereofl. |Wgg tjiag) §98r
wheel s 386 are urged toward paper discharge rollers 381 by spring 387, evgn
if there are variations in the urging f3ces of springs 3§47, These
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CLAIMS

1. A method of discharging paper from an ink jet printer characterised in that; paper
printed by a printing section having an ink jet head is discharged while being forcibly .
urged into a concave shape in which a printed surface of the paper is concave when
viewed in a discharging direction; the trailing edge of the paper is held in the ’Eéncave
shape after compleﬁon of discharge feeding of the paper and this holding of the paper in
the concave shape is cancelled by bringing a leading end of ensuing paper into contact
with the trailing end of the paper.' -
2. A method of discharging paper from an ink jet printer, comprising the steps of:

transportmg paper printed by a printing section havmg an ink jet head in a flat
state as seen in a discharging direction;

discharging the paper while forcibly urging the paper into a concave shape in

" which a printed surface of the paper is concave when viewed in the discharging

direction;

holding a trailing end of the paper in the concave shape upon completion of
discharge feeding of the paper; and |

thereafter cancelling' the holding of the paper in said concave shape by bringing a
leading end of ensuing paper into contact with a trailing end of the paper.
3. A method of discha.rgihg paper according to claim 2, further comprising the step
of: | | |

temporarily stopping the transport of the ensuing paper after it is brought into
contact with the trailing end of the paper. '
4, An ink jet printef.r comprisin.g:

a printing sectibn having an ink jet head;

a transport section disposed between said printing secﬁon and a discharge section

to transport paper in a flat state when viewed in a discharging direction; and



31 variations are distributed to th
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shafts 386. Accordingly, the pre u “M |I B e star weets 382 POt
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paper discharge rollers 381, and paper P gr BEPLAGEMENT SHEET
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a discharge section arranged in the discharging direction from the transport
section along a paper discharge path, the discharge section comprising:

a pair of side supporting portions for supporting the paper which has been printed
on an upper surface thereof by the printing section from below on both side portions
thereof while the paper is being discharged; and

a pushing-down portion for pushing down a central portion of the paper; the
discharge section being arranged such that the paper is retained in the discharge section
after leaving the transport section and is expelled from the discharge section by a trailing
end of the paper being contacted by a leading end of an ensuing paper.

5. The ink jet printer as claimed in claim 4 wherein said side supporting portions are
defined by fixed ribs, and said pushing-down portion is defined by a knurled roller.

6. The ink jet printer as claimed in claim 5, wherein said knurled roller is supported
by an arm which is rotatable with respect to a frame. |

7. The ink jet printer as claimed in claim 5 or'6, wherein upper surfaces of said
fixed ribs are inclined upwardly in the diécha.rging direction of the paper.

8. The ink jet prihter as claimed in claim §, 6 or 7, wherein said knurled roller
pushes down the paper by means of its own weight.

9. An ink jet printer substantially as hereinbefore described with reference to and/or
as shown in Figures 1 to 45 or Figures 1 to 45 as modified by Figures 46 to 55 of the

drawings.
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prevent the printed surface of the printed paper from becom ng sneared.

Post cards and envel opes, for exanple, have very small w gths-—and-ra

contact only one pushing-up portion 491. Therefore, the Oﬁﬁﬂ?@ 3ha%e$ﬁﬂﬂ'

not be formed. However, because of their inherent stiffpegse
bend when held in a cantilever fashion and will remain i
sufficient tinme even though only one pushi i8-up portion
upon the postcards
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or envel opes.
First,

does not need to be forned in a concave shape, it

space occupi ed by the discharged-paper tray. Second,
3

of the holding of the

FIG. 3A

t he di scharged-paper tray for stacking the printed

i S possi

922
53140
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s heat S

The above construction and arrangenent yield many advant ages.
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precedi ng paper, i.e., the final discharging operation, is effected by the
ensui ng 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 portiong _§@§§Q;Q§ v '
fixed ribs, and the pushi ng-down porti%n i's a knurled rl T Het a%%?gr
be forcibly urged into a concave shape with a sinple arjandgenent. Moreoyef,
since the knurled roller is brought into 7oAy N3

11




contact with the printed surface, the printed surface is prevented from

becom ng st ai ned. REPLACEMENT SHEET 32 Fourth, since the upper surfaces

of the fi-xed ribs are RIS A
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i nclined upward in correspondence with the paper discharging direction,

t he

placing of the paper into a concave shape can be made sngath Since. the

knurled roller is supported by the rotatable arm the ChCnHEPEﬁUEM?ﬁanHEE?

the paper into a concave shape is effected nore snoothly |i n—canjunction

with the aforenmentioned rotating notion. Fifth, since thg I
uéﬂda§8égph&r

knurled roller forces the paper downwardg an urglng nmeang
becones
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unnecessary, and the paper can be forcibly urged into a CBEEWéi%ﬁgbé‘f@fh
at | east one | ess conponent, resulting in a nmuch sinpler] cpnstTUCTTON-
Next, a description will be given of the construction and arg@g_{m@@g@f
ink cartridge 90 which is nounted on carriage 60. FIG 23 |s a plan view
illustrating carriage 60. Carriage 60 iqcludes a carriage pody ©Z and a
carriage cover 63, with ink cartridge 90 nounted thereon. FIG 37 is a
pl an vi ew,




wWith certain parts omtted,

of carriage 60 with ink cartridge 90 _not

mount ed t hereon. A head substrate 71,

cartridge is formed in a centra

to which head H ' i q§¥qﬁce,
is incorporated in carriage body 62. A connecting port zﬁéﬂ}éﬁgé\ﬁﬁm 0ECt |
with ink cartridge 90 is forned integrally with head s bdtra e 71. é?
connecting portion, generally indicated at 75, is formed el o

cylindrical shape, and a needl e 75a

r breaking the seal nf the ink

portion
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thereof. An ink channel 75c, connected to an ink channel 70b in head H, are
both formed in a central portion of needle 75a. Carriage cover 63 includes

]

| ower side of carriage body 62. A pair of claws 63a, 63a ¢n

ins 63b, 63b that fit i d hol 62b, 62b pl dint QN
pi ns at fit in round holes pl aced in ?qagﬁreﬁﬁﬁﬁgngggﬁ

square holes 62a, 62a (FIG 38) forned ingside walls of carfiage body 62
Carriage cover 63 is secured to carriage body 62 by placin? i 3 63ANi 1833
- round holes 62b, and by the engagenent of claws 63a with
FIG. 8a
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square holes 62a. A nounting portion 64 is formed in a box shape and

‘integral with carriage cover 63. Ink cartridge 90 is nourted—er—FouRt+Rg
portion 64. Connecting portion 75 of the head substrate i|sREPLAGEIGNT §HEET
el ongated hole 65. Slits 67, having relatively

10 09 JAN {598




33 large widths, are fornmed in left and right side walls of rrbunting
portion 64 and serve as paths for pins 94 of the ink cartridge. (See FIGS.
23 and 39). Supporting portions 66 are forned on the upper surface of the

carrlage cover 63. As shown in FIG 39, ink cartridge 90 ff
bottom 'a connecting portion, generally indicated at 91, - g
w th head substrate 71. Connecting polt i on 91 engages conneBtT g™
PRoaY 108

¥
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an

FIG. 10
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portion 75 of head substrate 71 when ink cartridge 90 is_mounted in
nmounting portion 64. Essentially simltaneously, needl¢ Jﬁa Breaks a s
92 of connecting portion 91. Wen seal 92 is broken, ink s SUbe1%d Fdﬁa
nozzl e 70a of the head through ink channel 70b and i nk hannel 75c.
shown in FIGS. 23 and 39, senispherical convex portions|93 &h8 deﬁﬁQ& Ar ¢

formed integrally with both side surfac%i of ink cartrljg= 90
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general ly indicated at 80, which is used to

FI GS 39-41 depict a |ever,
ink cartridge 90 on carriage 60. Lever 80 includes a tab

nmount or denount i ]
81 and a pair of arns 82, 82. Arns 82, 82 are fornmed inte a
81. Shafts 83, 83 are fornmed integrally on the outer sicegt%HA@gw EI PEET
Shafts 83, 83 are rotatably supported by supporting portigng 66 so Iever
is rotatably supported in the directions18f arrows al and|a? ihSFIJGN £33
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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
i ntroduces pin 94 of the cartridge into cam groove 84.
three sections in addition to 84a. These sections are stargimaCeEliron{B4b,
curved groove 84c and term nating portions 84d. Startingjpqilon.84b

comuni cates with introducing groove g4d4 Terni nati ng pofti

on g4 (0n
conmuni cates with the starting portion 84b via a cgfved rco(hs‘-“’83é?‘3 @§$nq
shaft 83 A —
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as a center, radius R (FIG 41) gradually increases as ragiuys—R-Apves—f+om—

starting portion 84b to curved groove 84c to term nati ng QOREFPOKCDAENT BHEET
40 cl early shows portions 84b, 84d, i

sl ot that extends through the surface of each arm 82.
84a does not extend through arm 82.

FIG. 14
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34 Atongue 85 is a resilient nmenber. Tongue 85 is forned inptegrally.in.arm
82 by nmeans of a U-shaped slit 86. An elongated hole 85a i$ ;Qp:g_r;ﬁ‘mg,,@:gz.;aﬂ»g;ﬂ
di stal end of tongue 85. As shown in FIGS. 23 and 39, wth {nk-ca«isid
nmount ed, tongues 85 and 85 can flex, and semni spherical convéx pcgé ﬂ
engages in el ongated hol es 85a, respectisvel y, allow ng AN
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tphgues 85 to resiliently hold the upper portion of ink cartridge. 90 in.t

R TBSHEET

direction of novenent of the carriage as indicated by aj
FIG 23. A stopper pin 87 will contact supporting portia@n
cover 63 to restrict any excess rotation of |ever 80 whén
in the direction of arrow a2 (FIG 40).

and denounting operation of ink cartridge 90 wusing |ever

130
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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

nmounting portion 64 (see FIGS. 23 and 39) from above (t E@?ﬁ%®%§$g§8§ﬁgvm

by the phantomline, and correspondi ng reference nuner gl

adding "'" thereto). Each pin 94" of t H8 cartridge passies throu h the silif
67 in mounting portion 64, and is then guided by an intlofuBith 84&'
of the camgroove in a |ever 80", and reaches a startin

FlG. 19
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portion 84b' of the cam groove. Therefore, if lever 80
direction of arrow al, each pin 94' enters curved groove

radi us R increases as described heretofore, pin 94" is forq

slit 67 as lever 80" rotates in the clockw se di
Therefore, a cartridge 90" is graduallylgorced downwar d.

noves downward, a connection portion 91'" of the cartridge

connecting portion 75 of the head substrate,

ggmaggﬁwwme
C

LACES .

ot B JAIFfds'

connects to-

req

FG. 21e
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FIG. 21d

FIG. 21f
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and a seal 92' is broken. Wien 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 term nating portion 84d of the cam groove, and the
cartridge is conpletely nounted. Moreover, the user ispeasitV.

confirmthat a conplete fitting state has been obtai nedfﬁﬁ?hé‘gt@g&ﬁ S‘c%%r?/{e
portion 93 of the cartridge is fitted vfth a click in gl Tﬂgated hol e_8baiin

each tongue 85 of the |ever. 09 JAN 1998
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35 When ink cartridge 90 is enpty,

ink cartridge 90 can be easily renoved

sinply by rotating lever 80 in the direction of arrow a2 and |ifting up the
cartridge. FIG 43 depicts the carriage stop position for performng

a . . e
REPLACEMENT SHEET
09 JAN 1998
163 ;
//// I 72777 7/ Z77)
/ 81 T
9 g0l
/ 5 Al s
62 / - = :
564 b e |t
/ 82 1] 63
f /
‘| 90 67
565 |, " P T
/ abit] —g-e
"l ‘il /
/ AN ( A
¢ e \%=r 66 y
\_ |- ))
kol L L Ll Ll b bl P2 L

J'.

O~
o



t he above-descri bed 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 head. Cap 100 can al so renove any cl ogging-of
t he ink by sucking the ink fromthe nozzle. A lever 101 ri"c'ﬁ%fg, ;ga{@%gg%gOgﬁEET
vertically. A punp unit 102 perforns the sucking operaticn?‘ e

69 JAY 1398
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FI GS. 43 and 44 depict an upper case of the printer, generally indicated at
13, and an upper portion (a portion corresponding to the aforenenti oned
carriage stop position) 13b of its ceiling portion 13a is notched and an
opening is provided, whereby the rotating operation of Ftie afor enent,ione

| ever 80 is nmade possible. A forward end.of ceiling pO'ﬁﬁgﬁh@§§5¥éqﬁgﬂﬁé
as a suspended portion 13c extendi ng dofdward, and a r|glit—&nd Tace 13H

09 JAM 1298
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thereof is formed as a stopper. Therefore, if lever 80 fully rotates in the
direction of arrowal, i.e., if ink cartridge 90 is conpletely nounted in

nounting portion 64, |ever 80 can extend bel ow ceiling pqrgi Bans -
carriage 60 can nove in the direction of arrow z (FIG 45)%’15%33?‘%?%&;
t he cl ockw sd

illustrated in FIG 45, if lever 80 is not fully rotated}in A
direction, ink cartridge 90 will not b fully nounted and Ilev@® S@&NWISB

abut agai nst stopper 13d. This
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wi | | hinder the novenent of carriage 60. The above-described construction

and arrangenent has the follow ng advantages. First, in phe-eventof—am:
i nconpl ete nounting of the ink cartridge, any danmmge to |t REFE ERIGEUr &76§T
the novenent of the carriage will only be to the |ever ﬁo ErTd-TTotT o TG
ink cartridge itself. This is because the lever will contagctgtshelssy ¢398er
not the ink cartridge. Specifically,ogeferring to FIG| 4p, if the
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ink cartridge 90 will not be fully
36 shown by arrow

ad. ook + f
T TTC™TTOVCITCTIL

o

fallal
CATT
REPLACEMERT SHEET

| ever 80 is not fully rotated cl ockw se,
install ed. Wen carriage 60 noves in the direction as
z (FIG 43), lever 80 will abut against the stopper 13

carriage 60 will stop. However, carriage

® 09 Jan o9
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60 i s stopped because | ever 80 abuts'against stopper 13d, not because ink
cartridge 90 abuts agai nst stopper 13d. Hence, ink cartridge 90 will not be

di sengaged with carriage 60 and the ink cartridge will not break Second,
if the carriage begins to nove without the ink cartridge bei % E hENT SHEET
installed, the lever will very shortly theggafter abut the s gﬁ putlindt Hrtk
preventing any further novenent of the carri age. Specifically referrin

to FIG 45; the carriage stop _ 09 JAN #33
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position is provided for nounting or denounting 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 cl ockwi se and ink cartridge 90 is not ful+¥_nuguxgg %Q&%.
lever 80 will abut against stopper 13gg thereby stoppngﬁt%k%ﬁ%@@ﬂé - #

carriage 60. Accordingly, a partially nounted ink cartni dge-Ts prevent ¢d {90
fromcom ng of f carriage 60. 69 JAN 1698
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Third, the interior of the printer is prevented frombecom ng stained. The
carriage stop position serves as the capping position where cap 100 is
fitted to head H. If there is an increase in pressure in the ink channel
when ink cartridge 90 is nounted on cartridge 60, the ink is captured by
cap 100. Fourth, the stopper construction, specifically stopper..l13dy—i-s
very sinple. Stopper 13d is integral Wth case 13 of th ﬁppnngyf NT SHEET

03 JpN 1998




Fifth, the construction and arrangenent of tongues 85 aid in reducing the
vibrations, and any ancillary noise due to the vibrations, of carriage 60
when carriage 60 reverses direction. Tongues 85 of lever 80 resiliently

support ink cartridge 90 in carriage 60. When carri age . @ SrirnteN@arp
inertial force and vibrations of ink cartridge 90, when :Q%Ff%\dc’é“ﬁ'&% SHEET
reverses direction, is transnitted t® carriage 60 through tthe ton ue%ﬁ§5
Therefore, because of the construction of tongues 85, the iindk 8i dAM 1299

L




forc cartridge 90 is transmtted to carriage 60 in a danpened

state, and any vibrations and noi se are reduced. 37 Refere | now

be made of the ink jet printer constructed in acc 'f‘,,ﬁ"mﬁp%;é&dﬁj &HEETand -
enbodi nent of the present

a 1AM 1998
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invention. A major difference between the second enbodi nent and the first
enbodi nent is in the carriage and the structure for supporting the

carri age. Al'l other features of the second enbodinent are simlar in
construction and arrangenent to those of the first enbqdinent

ELG. .46

schematic diagramillustrating the print area and the rfoppsiafiangaSHAEET N

second enbodi nent, with a print

JAN 1938




area PA, and a nonprint area Al and A2 |ocated on both sides of print area
PA. Afranme F is also shown. In this enbodi nent, the carriage selectively

ef fect the paper feeding operation or the suction operation_ by.being f++s
allowed to enter first nonprint area AL to select the s
means provi ded on the carriage.

neans.

e efrasehangédver
Then the carriage entgrs_second-penpfti Nt
area A2 to change over the position of 3 drive gear by Jsin%}&hqﬁ&hﬁgge
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Referring to FIG 47, a carriage 610 will reciprocate in the direction of

arrows x and y while guided by a rod 619 (see FIG 51) and an upper end F1

of frame F. FIG 49 shows a bearing 611 for rod 619 and an engagi ng portion
' ri.ion..612..

612 for engagenent with upper end F1 of the frane. Eng
is constructed and arranged to | oosely nmount and slide aj org: upperiPrihiEL
nd.printing
y ™ g

of frame F. An ink jet head His nounted on carriage 610
t akes place by injecting ink i toward adheet of recordi ng 08 JAN 1398

FIG. 39
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paper (not shown) |ocated bel ow head H as shown in FIG 49. In FIGS. 47 to
49, a drive gear, generally indicated at 20, is connected to a rotating
shaft 21 slidably supported by frane F. Drive gear 20 achi eves a
paper-feed driving position for driving a paper feeding nechanism (see FIG
17) by engagi ng a paper-feedi ng- rrechagzstsm driving gear 22. Drive_gear.20
can al so achieve a suction driving po#tion for drivingia Cidap-avechepr Sm
‘whi ch includes punp unit 102 (see FIG 43) and the |ike, ﬁ%ﬁ;ﬁﬂ&‘?ﬁ,\.. SREET

09 AN 1998
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engagi ng a suction-nmechani smdriving gear 23. A flange 24 is rotatably

attached to a rotating shaft 21, and a conpression spring 25 is interposed
bet ween flange 24 and the frane. Drive gear 20 normal |y engages the

paper - f eedi ng- nechani sm dri vi ng gear 22
36

REPLACEMENT SHEET

REPLACEMENT SHEET
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38 one nonprint area is provided on each side of the print area, the wdth
of the printer in the direction of the row can be reduced. |ty TES o (- I
seen that the objects set forth above, anong those nade appfrént ekl

precedi ng description, are efficiently attained and, since geftain changes

may be made in carrying out the above nethod and in the conpt{ubtd oh¥)ii88t

forth without departing fromthe scope $f the invention, it]ié Lnt ended

that all matter contained in the above description and sho in the-
acconpanyi ng drawi ngs shall be interpreted as . '

‘d
[]
-
P

Y S whey S s St

|
SY—




illustrative and not in alimting sense.
described herein is clainmed in the copending British Patem _ |1=Ir\€‘artsl QNS
publication nunbers GB 2279121, GB 2279041, GB 2279066, B 1Y A -
2279043, GB 2279044 and GB 2302314,
- 1 09 JAM 1523
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39 CLAI M5 i. A nmet hod of discharging paper froman ink jet printer
characterised in that; paper printed by a printing section having an_ink

jet head is discharged while being forcibly urged into a ¢ VE~Shape diiif
which a printed surface of the paper is concave when viemgugggL%?ﬂ“%E?“’ e
di scharging direction; the trailing edge of the paper is helfrinthe

concave shape after conpletion of discharge feeding of the pipéﬁiah%%tﬁﬁ&
hol di ng of the paper in the concave shaﬁgpis cancel |l ed by pringing a

| eadi ng end of ensui ng paper into contact

FIG. 46
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with the traifing end of the paper. 2.

froman ink jet printer, conprising the steps of: transporti

fd

A method of di schar gi

ng

Qf

ng paper
paper

<t

printed by a printing section having an ink jet head in a
seen in a discharging direction; discharging the paper wh
urging the paper into a concave shapgg n which a printed

paper is concave when viewed in the discharging direction
trailing end of the paper in the concave shape upon conpl
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di scharge feeding of the paper;

t he paper

into contact with a trailing end of the paper.
di schargi ng paper according to claim 2,

further conpri si
tenporarily stopping the transport of the ensuing paper

3.

Into contact with the trailing end of4ahe paper.

conpri si ng:

FIG. 48
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and thereafter cancelling the holding of
I n said concave shape by bringing a | eading end_of. . ensu+ng~
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a printing section having an ink jet head; a transport section disposed
bet ween said printing section and a di scharge section to transport paper-in

a flat state when viewed in a discharging direction; and 40 a di scharge
section arranged in the discharging direction fromthe {TaNSRALL.cnr cuEET
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section'along a paper discharge path, the discharge section conprising: a
pair of side supporting portions for supporting the paper which has been

printed on an upper surface thereof by the printing secti from
both side portions thereof while the paper is being disch éﬁﬂLﬁgﬁgéé?Véﬁ%ET

pushi ng- down porti.on for pushing down a central portion of}te~papér, the
di scharge section being arranged such th&3 the paper is refa ngpgimﬁﬁﬁﬁﬁg
di scharge section after |eaving the transport section and |sjexpelled fron
the di scharge section by a trailing end of the paper being}contacted by a
| eadi ng end of an ensui ng paper.




5. The ink jet printer as claimed in claim4 wherein said side _
supporting portions are defined by fixed ribs, and said U,Egngﬁggwﬁ-gﬁgaT
B ftertas —

portion is defined by a knurled roller. 6. The ink jet

claimed in claim5, wherein said knurled roller is supporfted by an arép
which is rotatable with respect to a frage. 7. . The inkljpt O/ i AMRASES | -
claimed in claim5 or 6, wherein upper 8frfaces of said fj xpd ribs are .
inclined upwardly in the discharging direction of the paper. 8. The ink’

jet printer as claimed in claim5, 6 or 7, wherein said kpurled raller
pushes down the paper by neans of its own weight.
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9. An ink jet printer substantially as hereinbefore described with .
reference to and/or as shown in Figures 1 to 45 or Figures 1 to 45 as
nmodi fied by Figures 46 to 55 of the draw ngs. '
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ABSTRACT
PRINTER

In a printer, a bottom (221) of an automatic paper feeder (210) is formed by a
bottom itself of a printer case (11); an operation lever (260) is provided for operating a
hopper (230) and separation pawls (241) arranged in a stacker section (220); a spring
member (233) is used as a changeover mechanism for a paper feed-in roller (312); an mk
shielding portion (112) is provided over an entire print area (PA); the paper is discharged
while forcible urging the paper in a c;)ncave shape in which its printed surface is
concaved; and é changeover is effected between a paper feeding operation and a2 pumping

operation by a carriage at both ends of a carriage-moving area.

Figure 3A.
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