Europiaisches Patentamt
0 European Patent Office

Office européen des brevets

®

Publication number: 0 395 003
A2

® EUROPEAN PATENT APPLICATION

@) Application number: 90107842.8

@) Date of filing: 25.04.90

®

int. C15: B41J 13/00

@) Priority: 26.04.89 JP 104668/89
14.02.90 JP 34456/89

Date of publication of application:
31.10.90 Bulletin 90/44

Designated Contracting States:
DE FR GB

@ Applicant: CANON KABUSHIKI KAISHA
30-2, 3-chome, Shimomaruko, Ohta-ku
Tokyo(JP)

@ Inventor: Kanemitsu, Shinji, c/o Canon
Kabushiki Kaisha
30-2, 3-chome, Shimomaruko
Ohta-ku, Tokyo(dJP)
Inventor: Miyauchi, Yasuo, c/o Canon
Kabushiki Kaisha
30-2, 3-chome, Shimomaruko
Ohta-ku, Tokyo(JP)
Inventor: Ebata, Tokihide, c/o Canon
Kabushiki Kaisha
30-2, 3-chome, Shimomaruko
Ohta-ku, Tokyo(JP)
Inventor: Nomura, Akihiro, c/o Canon

Kabushiki Kaisha

30-2, 3-chome, Shimomaruko

Ohta-ku, Tokyo(JP)

Inventor: Takeda, Akio, c/o Canon Kabushiki
Kaisha

30-2, 3-chome, Shimomaruko

Ohta-ku, Tokyo(JP)

inventor: Uchida, Haruo, c/o Canon Kabushiki
Kaisha

30-2, 3-chome, Shimomaruko

Ohta-ku, Tokyo(JP)

Inventor: Kurata, Mitsuru, c/o Canon
Kabushiki Kaisha

30-2, 3-chome, Shimomaruko

Ohta-ku, Tokyo(JP)

Inventor: Onoda, Shigeyoshi, c/o Canon
Kabushiki Kaisha

30-2, 3-chome, Shimomaruko

Ohta-ku, Tokyo(JP)

Representative: Grupe, Peter, Dipl.-Ing. et al
Patentanwaltsbiiro
Tiedtke-Biihling-Kinne-Grupe-Pellmann-Gra-
ms-Struif Bavariaring 4

D-8000 Miinchen 2(DE)

) Recording apparatus.

@ The present invention provides a recording ap-

paratus comprising supply means for supplying a

sheet, a sheet directing path for directing the sheet
< supplied by the supply means to a recording portion,

a sheet ejection path for directing the sheet recorded
¢ at the recording portion to an ejection outlet, guide
© means for guiding a sheet o be introduced from the

ejection outlet, and sheet feeding means for direct-
e ing the introduced sheet to the recording portion
M through the sheet ejection path and thereafter for
o returning the sheet to the ejection outlet.
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Recording Apparatus

BACKGROUND OF THE INVENTION

Field 2‘ mg Invention

The present invention relates to a recording
apparatus, and more pariicularly, it relates fo a
recording apparatus such as a copying machine,
printer and the like, in which one of, for example, at
least two sheet feeding systems can be selected.

Related Background Art

An example of conventional recording appara-
fus having two or more sheet feeding systems is
shown in Fig. 1.

In Fig. 1, sheets 3 stacked in a cassette 2 are
fed toward feed rollers 6 arranged in sheet guides
5 by means of a sheet supply roller 1 which
constitutes a first sheet supply means; meanwhile,
the sheets are separated one by one by means of
a separating claw 4. By means of the feed rollers

-6, the sheet is further fed to auxiliary scanning
rollers 7, by which the sheet is fed to a printing
portion 8 by one printing width. A printing head 9 is
shifted in a transverse direction along guide rails
19a and 19b and can record an image on the sheet
at the printing portion 8 by injecting ink droplets
onto the sheet. The sheet on which the image has
been recorded in then ejected from an ejection
outlet 11 onto an ejector tray 12 by means of
ejector rollers 10.

On the other hand, a second sheet supply
means is used for performing a so-called manual
sheet supply wherein a single sheet is set on a
manual sheet supply tray 13 and is inserted from a
sheet supply inlet 14, and the sheet is then fed to
the auxiliary scanning rollers 7 through guide plates
14 by means of manual sheet supply rollers 15.
The sheet outcoming from the auxiliary scanning
rollers 7 is printed in the same manner as the
printing process effected on the sheet fed from the
cassette 2, and thereafier, the sheet is ejected from
the ejection outlet 11 onto the ejector tray 12 by
means of the ejector rollers 10.

Further, the afore-mentioned cassette 2 can be
withdrawn in a direction shown by the arrow A in
Fig. 1 for replenishing the sheets 3.

In the above conventional recording apparatus,
as shown in Fig. 1, the insertion and withdrawal of
the cassette 2 and/or the treatment of the printed
sheets are performed at the left side of the record-
ing apparatus, whereas the manual sheet supply is
performed at the right side of the recording appara-
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tus. Accordingly, the conventional recording ap-
paratus requires not only the space for installing
the apparatus itself, but also the spaces, at the left
and right sides of the apparatus, for performing the
treatment of the cassette and of the printed sheets
and the manual sheet supply, which results in a
drawback that the large total space is required for
manipulating the recording apparatus.

Further, in such a recording apparatus, it is
practical that an operating portion of station for
handling the apparatus is positioned at a front side
which is usually the left side of the apparatus to
which the printed sheets are ejected. However,
when the recording apparatus is used in a con-
dition that the whole apparatus is installed on a
shelf and the like, the manual sheet supply tray 13
and the manual sheet supply inlet 14 are ob-
structed by the shelf wall, thus making the use of
the manual sheet supply impossible.

SUMMARY OF THE INVENTION

In order o eliminate the above-mentioned con-
ventional drawbacks, the present invention provides
a recording apparatus wherein an ejection outlet for
sheets fed from a main sheet supply means is
available as an insertion inlet for sheets ireated by
a secondary or auxiliary sheet supply means, and
the insertion inlet is again used as an ejection
outlet for the printed sheets fed from the auxiliary
sheet supply means, thereby the insertion and
ejection of all the sheets can be effected at only
one side of the recording apparatus.

Since the sheet supply means of the recording
apparatus according to the present invention is
construcied as mentioned above, only one opening
can be used both as the shest ejection outlet and
the sheet insertion inlet, thus making the apparatus
small-sized. Further, since the ejection outlet and
the insertion inlet are positioned at the same side
of the recording apparatus, the operability of the
apparatus can be considerably improved.

In addition, by providing a sheet hold-down
member which can be abutted against and sepa-
rated from the (recording) sheet, it is possible to
prevent the floating of the sheet during the record-
ing by abutting the sheet hold-down member
against the sheet and to prevent the bad influence
upon the feeding accuracy of the sheet during the
sheet feeding by separating the sheet hold-down
member from the sheet.

Furthermore, by performing the abutment and
separation of the sheet hold-down member in re-
sponse to the scanning operation of recording
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means, the sheet hold-down member can be abut-
ted against the sheet during the recording and be
separated from the sheet during the sheet feeding
with a simple construction.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectional elevational
view of a conventional recording apparatus;

Fig. 2 is a schematic sectional elevational
view of a recording apparatus according to a pre-
ferred embodiment of the present invention, show-
ing a condition that a sheet is fed from an inserted
cassetie;

Fig. 3 is a schematic sectional elevational
view similar to Fig. 2, but showing a condition that
a manual sheet supply is performed;

Fig. 4 is a schematic sectional elevational
view of the recording apparatus, showing a con-
dition that a sheet has been inseried into the ap-
paratus during the manual sheet supply;

Fig. 5 is a schematic sectional elevational
view showing the details of a sheet supply portion;

Figs. 6, 7 and 8 are schematic sectional
elevational views of recording apparatuses accord-
ing to other embodiments of the present invention;

Fig. 9 is a control block .diagram for the
recording apparatus of Fig. 2; .

Fig. 10 is a control block diagram for the
recording apparatus of Fig. 7;

Fig. 11 is a control block diagram for the
recording apparatus of Fig. 8; )

Fig. 12 is a schematic sectional elevational
view a recording apparatus according to a further
embodiment of the present invention;

Fig. 13 is a perspective view showing the
details of means for preventing the floating of a
sheet;

7 Fig. 14 is a control block diagram for the
means of Fig. 13;

Fig. 15 is a flow chart showing the recording
sequence;

Figs. 16 and 18 are a perspective view and a
cross-sectional view, respectively, showing another
example of means for preventing the floating of a
sheet;

Fig. 17 is a flow chart showing the recording
sequence of a recording apparatus including the
means for preventing the sheet floating of Figs. 16
and 18;

Fig. 19 is a schematic sectional elevational
view of the recording apparatus of Fig. 2 looked at
the back side thereof, for explaining the sheet
supply from the cassette; and

Fig. 20 is a schematic sectional elevational
view of the recording apparatus of Fig. 3 looked at
the back side thereof, for explaining the manual
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sheet supply.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS "'

Fig. 2 shows a sectional view of a recording
apparatus according to a preferred embodiment of
the present invention. In Fig. 2, a left side of the
apparatus in a front side of the recording appara-
tus.

Fig. 2 further shows a condition that the sheet
is fed from a cassette 22 acting as a first sheet
supply means. A feeding and guiding portion 23 for
the sheet comprises a sheet guides 23a and 23b
and serves to direct the sheet 3 picked up from the
cassette 22 by a supply roller 21 to auxiliary scan-
ning rollers 7. In a printing portion or station 8, an
image is printed or recorded on the shest by
injecting ink droplets onfo the sheet from a printing
head 9 shiftable in a transverse direction along
guide rails 19a and 19b.

The ink cartridge (printing head) 9 is con-
stituted by a head 9a and an ink tank which are
integrally formed, and can be changed in a dispos-
able or non-returnable manner. The head 9a is
provided with a piurality of liquid passages (not
shown) filled with liquid (ink). In a steady state, the
ink filling the liquid passages is balanced at outlets
of orifices by surface tension and exiernal pres-
sure.

Electrical/thermal converters are arranged in
the respective liquid passages. By applying at least
one driving signal causing the abrupt increase of
temperature beyond the nucleate boiling to the
respective electricalithermal converter, thermal en-
ergy is generated, thereby evaporating the adjacent
ink to create the film boiling thereof. In this way,
the bubbles are generated in the ink in response to
the driving signal, and the ink is discharged from
the outlet of the orifice toward the recording sheet
3 by the growth of the bubbles. Further, the bub-
bles are cooled by the ink o be disappeared, and
the ink is gradually supplied to the liquid passages
from the ink tank by the capillary phenomenon.

As mentioned above, by growing and disap-
pearing the bubbles in the liquid passage filling the
ink, it is possible to discharge the ink from the
outlet of the orifice to create one ink droplet. Ac-
cordingly, when the driving signal is applied to the
corresponding electricalthermal converter as a
pulse in accordance with image information, the
growth and disappearance of the bubbles are in-
stantaneously effected, thereby discharging the ink
droplet from the outlet of the orifice of the head 9a
toward the recording sheet 3 to record an image on
the sheet.

The recorded or printed sheet is ejected from
an ejection outlet 11 onto an ejector tray 24 by
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means of ejector rollers 10. The cassette 22 can be
withdrawn in a direction shown by the arrow B for
repienishing the sheets.

Figs. 3 and 4 show a condition that a manual
sheet supply is performed, and Fig. 5 shows the
details of the manual sheet supply.

In Fig. 5, a manual sheet supply guide plate
24a is pivotably mounted by a hinge 24b on the
ejector fray 24. A free end of the guide plate 24
has a hinge bracket 24c which is positioned out-
side a sheet feeding path and is connected to a
plunger 20. By energizing the plunger 20, the free
end of the manual sheet supply guide plate 24a is
lifted in alignment with a nip between the ejector
rollers 10 as shown in Fig. 5; whereas, when the
plunger is disenergized, the guide plate 24a is
returned fo a position shown in Fig. 2 by its own
weight.

A lever 29 for detecting the presence of the
sheet has an arcuate end portion 2%a and is
pivotably mounted on a hinge 23 in such a manner
that it can be rocked toward a stepped portion 25
provided in the ejector roller 10 in the sheet path
and can be maintained stationary so that the ar-
cuate end portion 29a is positioned above the nip
between the ejector rollers 10 (by the balance
between the weight of the lever and a force of a
spring SP). Accordingly, even if the sheet is fed
from either the left or the right, when the sheet is
nipped by the ejector rollers 10, the lever 29 is
rocked downwardly, thus interrupting a photo-sen-
sor (not shown) to generate a signal representative
of the presence of the sheet.

Fig. 3 shows a condition that a sheet 18 is set

for the manual sheet supply. By depressing a man-

ual sheet supply changing swiich SW1 (Fig. 9), an
electric system is changed from a cassette sheet
supply mode to a manual sheet supply mode, and
at the same time, the plunger 20 is energized,
thereby lifting the guide plate 24a in the position
mentioned above. Thereafter, when an operator
inseris the sheet along the guide plate 24a, a
leading end 18a of the sheet is abutted against the
nip between the ejector rollers 10 and urges the
sheet detection lever 29. When the lever 29 is
urged, the photo-sensor (PT) generates an elec-
trical signal to rotate the ejector rollers 10 and the
auxiliary scanning rollers 7 in a reverse direction
opposite to the normal rotating direction, respec-
tively, thus introducing a manually inserted sheet
into the apparatus. A leading end 18a of the intro-
duced sheet is directed, by guide plates 23a, 23b,
io a space between the supply roller 21 and an
uppermost sheet in the sheet stack positioned in
the cassette 22.

Fig. 4 shows a condition that the manually
inserted sheet 18 is temporarily stopped after a
trailing end 18b of the sheet has passed beyond
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the detection lever 29 and passed through the
printing portion 8 and has been nipped between
the auxiliary scanning rollers 7. More particularly,
when the trailing end of the sheet has just passed
through the detection lever 29 the count is started,
and, when a predetermined count is reached the
reverse rotation of the auxiliary scanning rollers is
stopped. From the condition shown in Fig. 4, in
response 1o a sheet feed start signal (i.e., print start
signal), when the auxiliary scanning rollers 7. and
the ejector rollers 10 are rotated in the normal
direction and at the same time the plunger 20 is
disenergized, the manually inserted sheet is re-
turned to the condition shown in Fig. 3; meanwhile,
the sheet 18 is subjected to the printing operation
and then is ejected in the same manner as that
performed with respect to the sheet fed from the
cassetie 22.

lf a further manual sheet supply is desired, the
ejected sheet 18 is removed and a new sheet is
positioned on the tray 24 and then the manual
sheet supply changing switch is depressed again.
On the other hand, if it is desired to feed a sheet
from the cassetie after the manually inserted sheet
has been sejected, the normal printing operation
may be performed.

With the arrangement as mentioned above,
when an operation or console panel is arranged at
the side of the ejection outlet of the recording
apparatus, since the sheet supply from the cas-
seite, withdrawal of the cassetie, manual sheet
supply and the ejection of the sheet can be all
performed at the same side of the apparatus (left
side of the apparatus in Fig. 2), the recording
apparatus can be used in the condition that the
apparatus is installed on the shelf and the like.

Further, since the sjector rollers and the auxil-
iary scanning rollers can be used as feeding rollers
for feeding the manually inserted sheet by rotating
these rollers in the reverse direction, it is no need
for providing an additional sheet feeding means
(such as supply roller and feeding rollers) which is
exclusive for the manual sheet supply, and the
number of guide plates can be minimized, thereby
making the whole apparatus small-sized and in-
expensive.

Incidentally, in the condition shown in Fig. 4,
the manually inserted sheet may be stopped in
such a manner that the trailing end 18b of the
sheet is positioned below a printing position P, (in
this case, the image can be printed on the sheet
immediately) or may be stopped immediately after
the trailing end of the sheet has just passed
through the nip between the ejector rollers 10 (in
this case, the sheet is tensioned at the start of the
printing operation). The positioning of the sheet is
effected by counting the pulses after the trailing
end of the sheet has just passed through the



7 EP 0 395 003 A2 8

ejector rollers 10.

In the illustrated embodiment, while the appara-
tus was made small-sized by using the ejector tray
24 also as the manual sheet supply tray by provid-
ing the manual sheet supply guide plate 24a
pivotable with respect to the ejector tray 24, as
shown in Fig. 6, a manual sheet supply tray 30
may previously fixed on the ejector tray 24. In this
case, the same technical effects as those obtained
by the illustrated embodiment can be obtained.
Also in this case, an end 30a of the manual sheet
supply tray' 30 is aligned with the nip between the
rollers 10 and the manual sheet supply tray 30 is
provided with a guide portion for directing the
ejected sheet toward the ejector tray 24.

Further, in the illustrated embodiment, while
the manual sheet supply guide plate 24a was shift-
ed by the plunger 20, it may be shifted upwardly
and downwardly by the reverse and normal rota-
tions of the ejector roliers 10 through appropriate
gear train and clutch. An example of such alteration
is shown in Fig. 7. Fig. 7 shows a condition that a
manual sheet supply guide 42a is shifted upwardly
to provide a manual sheet supply inlet 48. An
arcuate gear portion 42¢ attached io the free end
of the manual sheet supply guide 42a outside of a
sheet feeding path and pivotabie around a pivot
42b is meshed with a gear 46 attached, through an
electromagnetic cluich, to a roller shaft 10a of one
of the ejector rollers 10. The gear 46 can be
rotated together with the ejector rollers 10 when the
electromagnetic cluich 74 is energized. Inciden-
* tally, the reference numeral 42e denotes a through
opening formed in an ejector fray 42 for passing
the arcuate gear portion 42c.

With the arrangement mentioned above, when
a sheet supply start button (not shown) is de-
pressed for performing the sheet supply operation,
the electromagnetic clutch 47 is energized, and the
lower ejector roller is rotated in a clockwise direc-
tion.(Fig. 7) together with the gear 46 to shift the
arcuate gear portion 42¢ upwardly, thereby lifting
the manual sheet supply guide 42a in the position
shown in Fig. 7. After the manual sheet supply
guide has reached the position shown in Fig. 7 (the
position is determined by the timer-up or by the
detection by means of a position detecting means),
the rotation of the ejecior rollers 10 is stopped to
maintain the manual sheet supply guide 42a in the
position shown in Fig. 7. Unless the electromag-
netic clutch 47 is disenergized, the manual sheet
supply guide 42a is held in the reached position
due to friction forces in a driving system for the
ejector rollers and the like.

Thereafter, the sheet is manually inserted into
the sheet supply inlet 48 and at the same time the
electromagnetic clutch 47 is disenergized, and the
ejector rollers 10 are rotated in the clockwise direc-
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tion (the reverse direction) again. In this way, the
manually inserted sheet is introduced into the ap-
paratus in the same manner as previously ex-
plained.

Upon ejection of the sheet, since the ejector
roliers 10 are rotated idn an anti-clockwise direction
(the normal direction), when the electromagnetic
clutch 47 is again energized for a predetermined
time period, the gear 46 is also rotated in the anti-
clockwise direction to lower the manual sheet sup-
ply guide 42a, thus providing the ejection outlet,
similar to the previous embodiment. After the man-
ual sheet supply guide 42a has completely been
lowered, the electromagnetic clutch 47 is disener-
gized so that the sheet can be ejected on the
ejector tray 42 without trouble.

Further, the illustrated embodiment, while the
recording apparatus which prinis the image on the
sheet by injecting the liquid (ink) droplets was
explained, it should be noted that any printing
system may be used. Further, while, as the first
sheet supply means, the shest supply from the
cassette was described, the first sheet supply
means may be constituted by other appropriate
devices, and three or more sheet supply means
may be adopted.

Furthermore, in the illustrated embodiment,
while, as the second sheet supply means, the
manual sheet supply system wherein the sheet is
manually inserted one by one was described, the
second sheet supply means may be constituted by
an additional cassette from which the sheet can be
fed one by one as shown in Fig. 8, or may be
constituted by multi-manual sheet supply. in Fig. 8,
an additional sheet supply cassette 50 is supported
on the recording apparatus by a sheet supply
guide member 51 and a cassette support member
52, and is held in plate on the cassette support
member 52 by a holder 51b. An uppermost sheet
in a sheet stack 33 accommodated in the cassette
is separated from the sheet stack by means of a
sheet supply roller 54 and a separating claw 55,
and is guided toward the ejector rollers 10 by a
guide plate 56. In this case, as explained in the
previous or first embodiment, the sheet can be
introduced into the apparatus by rotating the ejec-
tor rollers 10 in the reverse direction.

After the sheet has been subjected to the print-
ing operation in the same manner as described
with respect to the first embodiment, the sheet is
ejected tfoward an ejector tray 52 by an inclined
guide portion 51a of the sheet supply guide mem-
ber 51.

As shown in Fig. 12, an elastic Mylar film 70
may be arranged in the sheet feeding path be-
tween the sheet supply roller 21 and the auxiliary
scanning rollers 7 so that the sheet fed from the
left can be directed to an exclusive sheet path
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{constituted by guides 71 and 72). Further, when
the sheet is inserted from the left (Fig. 12), at the
time when the trailing end of the sheet is detected
by a sensor S2, the rollers 10, 7 may be stopped,
and, thereafter, the roliers 10, 7 may be rotated
reversely in the normal direction o feed the sheet
leftwardly and at the same time the printing opera-
tion may be started.

According to the illustrated embodiments, by
utilizing the ejection outlet for the sheet fed from
the first supply means as the sheet supply inlet for
the sheet from the second sheet supply means, the
first sheet supply means (the sheet supply from the
cassette), second sheet supply means (manual
sheet supply), and ejecior fray and the like can all
be arranged at one side (front side) of the record-
ing apparatus. Accordingly, since all of the oper-
ations can be manipurated at the same side (front
side) of the recording apparatus, the recording ap-
paratus can be used in the condition that the ap-
paratus is installed on the shelf and the like, thus
saving the installation space for the recording ap-
paratus.

Further, since it is no need for providing exclu-
sive sheet supply roller and sheet feeding rollers
as additional sheet feeding means for the manual
sheet supply and the number of the guide plates
can be minimized and the ejector tray can also be
used as the manual sheet supply tray, the whole
recording apparatus can be made small-sized and
inexpensive.

Next, means for preventing the floating of the
sheet which can positively prevent the floating of
the recording sheet without affecting a bad influ-
ence upon the feeding of the sheet will be fully
explained.

Fig. 13 is a perspective view of a recording
apparatus including means for preventing the float-
ing of the sheet.

The recording apparatus is so constructed that
it can feed the sheet (recording sheet) supplied
from the sheet supply means by the sheet feeding
means (auxiliary scanning rollers) 7 and can record
a predetermined image on the sheet by the record-
ing means (printing head) 9, and is also so con-
structed that the recording sheet 3 is held down by
a sheet hold-down member 104 during the record-
ing operation.

The sheet feeding means 7 comprises a first
pair of conveying rollers 71, 72 and a second pair
of conveying rollers (ejector rollers) 101, 102. The
first and second conveying rollers 71 and 10; are
rotated by a conveying motor (not shown) to feed
the recording sheet 3 to the direction a.

Incidentally, the second conveying rollers 104,
102 receive a rotational force, respectively, from
the motor through a sliding clutch (not shown) to
apply a proper tension to the recording sheet 3 to
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be fed.

The recording means 9 comprises an ink jet
recording head 9a and a platen 103b arranged in
confronting relation to the recording head. The re-
cording head 9a is mounied on a carriage 9c¢. the
carriage 9c can be shifted reciprocably in the di-
rection b or ¢ along guide shafts 19a, 19b by
means of a carriage motor and drive transmission
system (not shown). During the movement of the
carriage, a predetermined image is recorded on the
recording sheet 3 by injecting the ink droplets from
the recording head 9a in response to an image
signal. Incidentally, a home position sensor 103e
for detecting a home position of the carriage 9c is
arranged in the home position of the carriage.

Further, the sheet hold-down member 104
comprises a plate-shaped hold-down portion 104a '
and arm portions 104b formed on both ends of the
hold-down portion. The arm portions are rotatably
mounted ona roller shaft 7z of the first conveying
roller 72. By a tension spring 104c connected to
the hold-down portion 104a, the latter can urge the
recording sheet 3 against the platen 103b.

The sheet hold-down member 104 can be
abutied against and separated from the recording
sheet 3 by urging/retracting means which, in the
illustrated embodiment, is constituted by a solenoid
105. More particularly, the solenoid 105 is attached
to an end of the arm portion 104b, and, when the
solenoid 105 is turned ON, the arm portion 104b is
rotated in the direction shown by the arrow d, thus
separating the hold-down portion 104a from the
recording sheet 3. On the other hand, when the
solenoid 105 is turned OFF, the hold-down portion
104a is pulied by the spring 104c to urge the
recording sheet 3 against the platen 103b. The
hold-down member is inclined down rightwardly.

The sheet hold-down member 104 is turned
ON and OFF in response to the feeding and re-
cording of the recording sheet 3, respectively, by a .
control system shown in Fig. 14.

More particularly, an image signal inputting de-
vice 108 and the home position sensor 103e are
connected, through an interface 107, to a control
portion 106 including a CPU 106a such as a micro-
processor, a ROM 106b storing a control program
for the CPU 106a and various data, and a RAM
106c being used as a work area for the CPU 106a
and storing temporarily various data. The control
portion receives the image signal from the image
signal inputting device 108 and a detection signal
(representing whether the carriage 9c is in the
home position) from the home position sensor
103e.

Further a motor driver 109, a head driver 110
and a solenoid driver 111 are connected to the
control portion 105 through the interface 107. By a
signal from the control portion 108, the motor driver
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109 drives a carriage motor 112 for shifting the
carriage 9c and a sheet conveying motor 113 for
rotating the conveying rollers 71 and 104. The
solenoid driver 111 drives the solenoid 105.

Next, an operating sequence for the sheet
hold-down member 104 and the like performed
when the recording operation is carried out by the
recording apparatus construcied as mentioned
above will be explained with reference to a flow
chart shown in Fig. 15.

First of all, when the control portion 106 re-
ceives an image signal from the image signal in-
putting device 108, the solencid 105 is turned OFF
(81, 82), whereby the sheet hold-down member
104 urges the recording sheet 3 against the platen
through a bias force of the tension spring 104c.
Then, the carriage motor 112 is rotated normally to
shift the carriage 9c in the direction shown by the
arrow b, and the printing or recording head 9a
injects the ink to record the image on the recording
sheet 3 in response fo the image signal (S3, S4).

When the one-line recording is finished (S5),
the carriage motor 112 is rotated reversely to shift
the carriage 9c in the direction shown by the arrow
¢ (86), and, when the carriage 9c is returned to the
home position, the carriage motor 112 is stopped
(88).

Then, if a next line recording does not exist,
the recording operation will be finished. On the
other hand, if the next line recording exists, the
solenoid 105 is turned ON (89), whereby the sheet
hold-down member 104 turns toward the direction
shown by the arrow d to separate from the record-
ing sheet 3 (S10). in this condition, the conveying
motor 113 is rotated by a predetermined amount to
convey the recording sheet 3 in the direction
shown by the arrow a (Fig. 13) by one-line amount
(S11 - S12) and then the conveying motor is turned
OFF (813). Then, the sequence is returned to the
step 82 and the same procedures are repeated.

As mentioned above, during the recording op-
eration, by pressing the recording sheet 3 against
the platen 103b by means of the sheet hold-down
member 104, the slack and/or the floating of the
recording sheet 3 are prevented to record the
image with high quality; whereas, during the feed-
ing of the sheet, by separating the sheet hold-down
member 104 from the recording sheet 3, the load
required for conveying the sheet is reduced to
increase the conveying accuracy.

In the illustrated embodiment mentioned above,
while the sheet hold-down member 104 was shifted
by the solenoid 105, as another embodiment as
shown in Fig. 16, the sheet hold-down member 204
may be shifted by scanning the carriage 209c.
Incidentally, in this another embodiment, the same
constructural elements as those shown in the pre-
vious embodiment are designated by the same
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reference numerals as those used in the previous
embodiment, and the detailed explanation thereof
will be omitted.

in Fig. 18, a tension spring 204d attached to an
end of an arm portion 204b of the sheet hold-down
member 204 urges to separate a hold-down portion
204a from the recording sheet 3. A gently sloped
surface portion 204e is arranged at an end (near
the home position of the carriage 209¢) of the hold-
down portion 204a, and a rotatable roller 209e is .
arranged on an lower surface of the carriage 209c.

With this arrangement, when the carriage 209¢
is shifted in accordance with the recording se-
guence (811 - S12) shown in-a flow chart of Fig.
17, the sheet hold-down member 204 will be urged
against or separated from the recording sheet 3.
That is to say, when the carriage 209c is in the
home position, the hold-down portion 204a of the
sheet hold-down member is separated from the
recording sheet 3 by the bias force of the spring
204d; whereas, during the recording operation,
when the carriage 209c is shifted to the direction
shown by the arrow b, the roller 209e rides on the

sloped surface portion 204e to turn the sheet hold-

down member 204 in the direction shown by the
arrow e, whereby the carriage is shifted while
pressing the hold-down portion 204a against the
recording sheet 3 as shown in Fig. 18. When the
carriage 209c is returned to the home position to
separate the roller 209e from the sloped surface
portion 204e, the hold-down portion 204a is again
separated from the recording sheet 3.

Accordingly, in this embodiment, the recording
sheet 3 can be pressed against the platen 103b
positively during the recording operation and the
sheet hold-down member can be separated from
the recording sheet 3 during the shifting of the
sheet, without using any shifting means such as a
solenoid, whereby a portion of the recording sheet
faced to the recording head 209a is positively held
down against the platen 103b.

In the illustrated embodiments, while the rollers
were. used as the feeding means, the feeding
means is not limited to the rollers, but may be
constituted by any means capable of feeding the
recording sheet, and accordingly, may be con-
stituted by, for example, rotating belis.

Next, manipulations for the manual 'sheet sup-
ply and the sheet supply from the cassette will be
fully explained.

a. During Sheet Supply from Cassette

in Fig. 19, the sheet 3 supplied from the cas-
sette 22 is stopped by abutting against the regist
roller 72. Thereafter, in response to the print com-
mand, the sheet is fed to the printing position by
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means of the first conveying (regist) rollers 7. In
this case, the carriage 209c is waiting in the home
position situated outside of the sheet feeding path
as shown in Fig. 16, and the sheet hold-down
member 204 is retracted from the shest by means
of the spring 204d. When a predetermined number
of pulses are counted (i.e., when the leading end of
the sheet reaches the printing position) after the
regist rollers 7 have been started to rotate, the
carriage 209c scans the sheet along the rail 103d
to perform the one-line recording; meanwhile, when
the roller 209e rides on the sheet hold-down mem-
ber 204, the latier is pressed against the sheet.

Fig. 18 is a sectional view showing such con-
dition, which provides the following advantages: (i)
The sheet hold-down member can prevent the
floating of the sheet up to the vicinity of the print-
ing position; (ii) Even if a thickness of the sheet is
changed, since there is the roller (209e), the dis-
tance between the printing head and the sheet can
remain unchanged; (i) ‘Even if the roller is
smeared by the ink, since the roller does not
contact with the sheet directly, the sheet is not
smeared by the ink; and (iv).Since the feeding of
the sheet for the next line recording is carried out
after the carriage has been returned to the home
position and the sheet hold-down member has
been retained from the sheet, an excessive load is
not applied to the sheet, thereby maintaining the
high accuracy of the sheet feeding.

When the recording through the whole area of
the sheet is finished by repeating a predetermined
number of printing operations and sheet feeding
operations, the sheet is ejected on the ejector tray
where the manual sheet supply guide plate is
lowered.

Incidentally, in the above embodiment (Fig.
19), the sheet may be fed to the second conveying
rollers (ejector rollers) 10 in response to the print
command. In this case, thereafter, the recording is
started by actuating the printing head. The record-
ing is started when a predetermined number of
pulses are counted (i.e., when the sheet reaches
the rollers 10) afier the regist rollers 7 has been
started to rotate.

b. During Manual Sheet Supply

In Fig. 20, when the manual sheet supply but-
ton (not shown) is depressed, the manual shest
supply guide 24a on the tray 24 is turned upwardly
to reach the position shown in Fig. 20. When the
sheet is inserted along the manual sheet supply
guide, the conveying rollers 10 are rotated re-
versely to introduce the sheet 31 toward the interior
of the apparatus.

Fig. 21 is a sectional view showing the vicinity
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of the platen, where the sheet hold-down member
204 is held in the retarded position where the sheet
hold-down member is separated from the sheet,
since the carriage is stopped in the home position
during the normal rotation of the conveying roliers
10. In this embodiment, since the sheet hold-down
member 204 is mounted for pivotal movement ar-
ound the roller shaft 7 of the first conveying roller,
in this condition, the free end 204a; of the sheet
hold-down member is held in a raised or lifted
position. Thereby, even if the leading end 3a; of
the sheet is curled, the leading end of the sheet
can be guided by the sheet hold-down member
204 to be fed 1o the nip between the first convey-
ing rollers effectively.

After the sheet is further fed to reach a pre-
determined position as shown in Fig. 22, the con-
veying rollers 7 are rotated normally to feed the
sheet by a predetermined amount. Whenever the
sheet is fed by the predetermined amount, the
carriage is reciprocatedly shifted (and the sheet
hold-down member 204 is lowered downwardly bh
the carriage roller to hold-down the sheet) to per-
form the printing operation in the same manner as
mentioned above. .

Further, the manual sheet supply guide 24a is
returned to the lowered position by the plunger 20
through the normal rotation of the rollers 7, 10 (in
response to the print start signal), and accordingly,
the printed sheet is ejected onto the tray 24, as
similar to the case of the sheet supply from the
cassette.

According to the embodiments (Figs. 2 - 22) of
the present invention, by utilizing the ejection outlet
for the sheet fed from the first sheet supply means
as the sheet supply inlet for the sheet from the
second sheet supply means, the first sheet supply
means (the sheet supply from the cassette), sec-
ond sheet supply means (manual shest supply),
and ejector tray and the like can all be arranged at
one side (front side) of the recording apparatus.
Accordingly, since all of the operations can be
manipurated at the same time (front side) of the
recording apparatus, the recording apparatus. can
be used in the condition that the apparatus is
installed on the shelf and the like, thus saving the
installation space for the recording apparatus.

Further, since it is no need for providing exclu-
sive sheet supply roller and sheet feeding rollers
as additional sheet feeding means for the manual
sheet supply and the number of the guide plates
can be minimized and the ejector tray can also be
used as the manual sheet supply tray, the whole
recording apparatus can be made small-sized and
inexpensive. )

The present invention provides a recording ap-
paratus comprising supply means for supplying a
sheet, a sheet directing path for directing the sheet
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supplied by the supply means to a recording por-
tion, a sheet ejection path for directing the sheet
recorded at the recording portion to an ejection
outlet, guide means for guiding a sheet to be
introduced from the ejection outlet, and sheet feed-
ing means for directing the introduced sheet to the
recording portion through the sheet ejection path
and thereafter for returning the sheet to the ejection
outlet.

Claims

1. A recording apparatus comprising:
supply means for supplying a sheet;

a sheet directing path for directing the sheet sup-
plied by said supply means to a recording portion;
a sheet ejection path for directing the sheet re-
corded at said recording poriion to an ejection
outlet;

guide means for guiding a sheet to be introduced
from said ejection outlet; and

sheet feeding means for directing the introduced
sheet to said recording portion through said sheet
gjection path and thereafter for returning the sheet
to said ejection outlet.

2. A recording apparatus according to claim 1,
wherein said sheet directing path and said sheet
ejection path are substantially straight.

3. A recording apparatus according to claim 1,
wherein said guide means also serve as a sheet
ejector tray, and include a guide plate pivotable
upwardly and downwardly.

4. A recording apparatus according to claim 3,
wherein said guide plate has an end and is pivota-
ble upwardly and downwardly in such a manner
that said end is aligned with said ejection outlet
during the introduction of the sheet and that said
end is retarded from said ejection outlet during the
ejection of the sheet.

5. A recording apparatus according to claim 1,
wherein said ejection outlet is provided with ejec-
ting and introducing rollers, and wherein switch
means having sheet detecting portions are ar-
ranged on both upstream and downstream sides of
said rollers.

6. A recording apparatus according to claim 5,
wherein each of said sheet detection portions com-
prises a lever portion and is urged by the sheet to
be ejected and by the sheet to be infroduced.

7. A recording apparatus according to claim 6,
further including means for counting a predeter-
mined time period after said switch means have
been controlled.

8. A recording apparatus comprising:
supply means for supplying a sheet;

a sheet directing path for directing the sheet sup-
plied by said supply means to a recording portion;
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a sheet ejection path for directing the sheet re-
corded at said recording portion to an ejection
outlet;

guide means for guiding a sheet to be introduced
from said ejection outlet;

sheet feeding means for direciing the introduced
sheet to said recording portion through said sheet
ejection path and thereafter for returning said sheet
to said ejection outlet;

recording means provided at said recording por-
tion, for recording an image by serially scanning
the sheet to be fed; and

a sheet hold-down member for abutting against and
separating from the sheet in response to the move-
ment of said recording means.

9. A recording apparatus according to claim 8,
further including means for separating said sheet
hold-down member from the sheet when said re-
cording means is in a waiting position.

10. A recording apparatus according to claim 8,
wherein said means for separating the sheet hold-
down member from the sheet comprise a spring
member and wherein said sheet hold-down mem-
ber has a portion urged when the scanning opera-
tion of said recording means is carried out.

11. A recording apparatus according to claim 8,
wherein said recording means performs a record-
ing operation by creating the change in condition
including the formation of bubbles in liquid by the
use of thermal energy to create liquid droplet.

12. A recording apparatus comprising:
supply means for supplying a sheet;

a sheet directing path for directing the sheet sup-
plied by said supply means to a recording portion;
a sheet ejection path for directing the sheet re-
corded at said recording portion to an ejection
outlet;

guide means for guiding a sheet to be introduced
from said ejection outlet;

sheet feeding means for directing the introduced
sheet to said recording portion through said sheet
gjection path and thereafter for returning said sheet
to said ejection outlet; and

a sheet hold-down member which is separated
from the sheet when the shest is introduced from
said ejection outlet and which is pressed against
the sheet when the sheet is recorded.
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