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+ Description

FIELD QF THE INVENTION AND RELATED ART

The present invention relates to an ink jet recording
apparatus according to the preamble of ¢claims 1 and 5,
respectively, more particularly to a small size ink jet
recording apparatus having an adjusting machanism for
adjusting the gap between & recording head and a
recording medium.

The ink jet recording apparatus includes not only
the etements directly related to the recording operation
but also various elements peculiar to the ink ejection
type recording.

When the fiquid ejection is not carried out for a long
period of time in a particular ejection outlet or outlets,
depending on the nature of the data to be recorded, or
when the recording apparatus is left unused for a long
period of time, the water content of the ink in the ejec-
- tion outlet or the ink passage communicating the ejec-
tion outlets is evaporated, so that the viscosity of the ink
is increased. This can result in failure of ink ejection.
When a droplet or droplets of ink or water or foreign
matter are deposited on a surface in which the gjection
outlets are formed, the ink droplet ejectad is influenced
by the deposited material with the result of deflection of
the ink ejecting direction. To avoid these problems, the
ink jet recording apparatus is equipped with various
structures for so-called ejection recovery to prevent the
ejection failure or the deflection of the ejecting direction.

In order to prevent the ejection failure, the ejection
recovery system includes a structure for preliminary
ejection of the ink for driving out high viscosity ink into
an ink receptor material, a structure for sucking the ink
through the ajection outlet or an ink chamber to remove
the high viscosity ink, and a structure for capping the
ejection side surface to prevent evaporation of the water
content of the ink through the ejection outlets.

In order to prevent the deflection of the ejecting
direction, there is a structure for wiping the ejecting side
surface to remove the foreign matter or the ink droplet
deposited adjacent to the ejection outiet.

Recently, the ink jet recording apparatus is gener-
ally required to effect recording on various recording
mediums such as usual paper envelopes. To meet this
requirement, a particular structure is used to be respon-
sive to different thicknesses of the recording mediums.

More particularly, the gap between the recording
head and the recording medium during the recording
operation is adjusted by an adjusting mechanism to pro-
vide an appropriate gap in accordance with the record-
ing medium used.

On the other hand, the ink jet recording apparatus,
inter alia, the recording head, is recently manufactured
through a thin film process or microprocessing as in
semiconductor chip manufacturing, and, therefore, a
small size and low cost recording head is going to be
manufactured. Accordingly, a disposable type recording
head having an integral ink container, for example, has
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been proposed. Under certain circumstances, a small
size and low cost apparatus easily usable by the users
is desired.

However, the reduction of the size of the apparatus
necessitates reduction of the sizes of various parts and
reduction of the space for disposing and operating vari-
ous constituent elements. As a result, it is desired that
the structures of those parts or other parts and the
structures among them, are diffarant from those of a rel-
atively large apparatus.

In order to effect good recording in the ink jet
recording apparatus, the movement of the recording
head is desired to be parallel with a recording madium.

Conventionally, the adjustment for the parallel
movement is carried out on the carrier {carriage) for car-
rying the recording head.

However, the conventional adjusting mechanism
has a complicated structure, which requires cumber-
some operation. This impedes the reduction of the size
of the apparatus.

In addition, the adjustment can change the relative
positional relation between the recording head and an
ink sucking cap or a wiping blade, so that the perform-
ance of the sucking operation or the wiping operation is
deteriorated.

On the other hand, it is considered that in accord-
ance with the recording medium, particularly, the thick-
ness of the recording medium, the recording head is
rotated about an axis to provide a proper gap between
the recording medium and the ejection outlet of the
recording head. With the proper gap, the position and
size or the like of the image formed by the ink droplets
are proper.

In the conventional structure, a rotation cam or the
like is provided on the recording head or a carrier, and,
therefore, the mechanism is complicated and bulky in
marny cases.

In addition, a rotatable lever or another operating
member is usually mounted on the recording head or
the camier, and, therefore, the operation thereof is
rather difficult particularly in a small size recording
apparatus. In addition, there arises a problem that the
positional relation with a recovery mechanism is devi-
ated. In this connection, the document DE-A-3 528 926
forming the preamble of the claims 1 and 5, respec-
tively, discloses an ink jet printer using a printing head
which is movable relative to a sheet bearing member.
On cone side of the sheet bearing member, there is
armanged an ink recovery and capping mechanism
which has a cleaning blade, and which can be moved
relative o the printing head. In operation, the printing
head is movable relative to a recording sheet disposed
on the sheet bearing member to effect recording on the
recording sheet within a recording region, whereas it is
movable to the outside of the recording region to
oppose the ink recovery and capping meachanism when
no recording is to be effected.

Although the known ink recovery and capping
mechanism serves to reliably accomplish a correct ejec-
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tion of ink droplets from the printing head, this state of
the art suffers from the fact that, in dependence on the
thickness of the recording medium to be printed, the
position and the size of the letters formed by the ink
droplets ejected from the printing head on the recording
medium differ significantly since the gap between the
recording head and the recording medium varies with
the thickness of the recording medium.

SUMMARY OF THE INVENTION

Accordingly, the object of the invention is to further
develop the known ink jet recording apparatus to the
effect that the gap between the recording head and the
recording medium can be adjusted with high accuracy,
whilst the cleaning operation of the recording head is
reliably accomplished.

This object is solved by the features recited in the
characterizing portions of the claims 1 and 5, respec-
tively.

According to claim 1, the ink jet recording appara-
tus comprises a shaft which is engageable with a por-
tion of the recording means and rotatable about an
accentric axis to change the positional relation between
the recording means and the recording medium. The
shaft has an eccentric portion for permitting the change
of a clearance between the recording means and the
recording medium in the recording region. Further, the
ink jet recording apparatus comprises a further shatft for
maintaining & predetermined positional relation
between the recording means and the recovery means
outside the recording region, irrespective of the clear-
ance between the recording means and the recording
medium in the recording region.

According to claim 5, the ink jet recording appara-
tus comprises a moving means for moving the recovery
means and the shaft for guiding the carriage carrying
the recording means, as one, in order to adjust a gap
between the recording means and the recording
medium, whereby the positional reiation batween the
recovery means and the recording means is maintained
constant independently of the positional relation
between the latter and the recording medium.

As result, according to the invention, the gap
between the recording means and the recording
medium can be adjusted with high accuracy independ-
ently of the positional relation between the recording
means and the recovery means. Or, the other way
round, the distance between the recovery means and
the recording means is maintained constant independ-
ently of the gap between the latter and the recording
means.

Advantageously developed embodiments of the
invention are subject-matter of the dependent claims 2
to4and6to 8.

The features and advantages of the present inven-
tion will bacome more apparent upon a consideration of
the following description of the preferred embodiments
of the present invention taken in conjunction with the
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accompanying drawings.

RIEF DE N OF THE WIN

Figure 1 is a perspective view of an ink jet recording
apparatus according to an embodiment of the present
invention, illustrating the outer appearance thereof.

Figure 2 is a parspective view of the apparatus of
Figure 1, illustrating the major portion of the apparatus
without a cover.

Figure 3A is a perspective view of the apparatus of
Figure 1, illustrating a sheet discharging system.

Figure 3B is a side view of the sheet discharging
system of Figure 3A.

Figures 4A and 4B are side views illustrating differ-
ent positions of a recording head relative to different
recording materials.

Figures 5A and 5B are rear views of the recording
head at its home position in different states.

Figure 6 is a parly broken perspective view of a
base for a recovery system mechanism engaged with a
base frame.

Figures 7A, 78 and 7C are perspective views show-
ing a recording head wiping blade and an ink carrier.

Figures 8 and 9 are an exploded perspective view
and a sectional view of a sucking and recovery system
for the recording head.

Figure 10 is a timing chart of operations of various
parts of the apparatus according to this embodiment.

Figure 11 is a perspective view of a cluich mecha-
nism for transmitting a driving force to the recovery sys-
tem mechanism, in the apparatus of this embodiment.

Figures 12A, 12B and 12C are side views illustrat-
ing the engagement among the clutch gear of Figure 11,
a hook and a timing gear.

Figures 13A and 13B are front views showing the
engagement among the clutch gear, the hook and the
fiming gear shown in Figures 12A, 12B and 12C.

Figures 14A, 14B, 14C and 14D are side views
illustrating sequential operations of the blade and the
ink carrier.

Figures 15A, 15B and 15C are side views illustrat-
ing sequential operations of a cap.

Figures 16A and 16B are side sectional views illus-
trating an operation of a pump for a recovery sucking
operation.

Figure 17 is a timing chart illustrating sequential
operations of a preliminary ejection operation or a suck-
ing recovery operation in the apparatus of the embodi-
ment and partly another embodiment.

Figures 18A and 18B are side views of a sheet con-
fining mechanism.

Figure 19 is a perspective view of a rowel in a sheet
discharging system.

Figure 20 is a front view of a sheet discharging
roller.

Figure 21 is a perspective view of an apparatus
according to the embodiment of the present invention,
used in ancther position.
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Figure 22 is a side sectional view of the apparatus
situated as shown in Figure 21.

Figure 23 is a perspective view illustrating the outer
appearance of the recording head.

Figures 24A and 24B are an exploded perspective
view and an outer appearance perspective view of a
recording head.

Figures 25A, 25B and 25C are a top plan view, a left
side view and a right side view of a carrier (carriage).

Figures 26A and 26B are a top plan view and a right
side view of the carrier shown in Figures 25A, 25B and
25C, when it carries the recording head.

Figure 27 is a fop plan view of the carrier before the
recording head is mounted thereon.

Figures 28A, 28B and 28C are top plan views of the
carrier when the recording head is being mounted ther-
eon.

DESCRIPTION OF THE PREF -
MENTS

Referring to the accompanying drawings, the pre-
ferred embodiments of the invention will be described.

In Figure 1, there is shown an ink jet recording
apparatus 100 according to an embodimant of the
present invention. The apparatus 100 is used selec-
tively in a generally horizontal setting shown in Figure 1
or in a vertical setting, as will be described hereinafter.
The apparatus 100 is small and light.

The apparatus 100 comprises a casing 101, an
outer cover 102 and an inner cover 103. When the
apparatus 100 is not used, the outer cover 102 covers
the inner cover 103, and, therefore, the apparatus is
compact. The user can accommodate the apparatus in
a dedicated case and can carry it around.

When the apparatus 100 is used in the horizontal
sefting, as shown in this Figure, the part indicated by the
reference numeral 106 functions as the recording mate-
rial inlet. The outer cover 102 can be used as the dis-
charge tray.

In either of the above cases, the part indicated by a
reference numeral 107 functions as a sheet discharge
outlet.

A positioning hook 105 fungtions to fix the position
of the outer cover 102, designated by a reference
numeral 104 are the operation keys and displays.

Referring to Figure 2, the major part of the appara-
tus will be described.

The apparatus comprises a base frame 1, a left
side plate 1a functioning as a guide for a recording
medium such as paper and a right side plate 1b. The
base frame 1 is provided with an opening (not shown)
for rotatably supporting the carrier motor, which will be
described hereinafter.

A lead arm 1h is provided for supporting a lead
screw 2 in the longitudinal and diametrical direction.
The lead screw 2 is rotatably supported on a bearing of
the lead arm 1h. The lead arm 1h is securedly fixed on
a recovery system base 50 through an unshown plate.
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The lead screw 2 is provided with a lead groove 2a
at a predetermined pitch faced to a recording range.
The lead screw 2 is provided, at a carrier home position
side, with a positioning groove 3b for the positioning at
the time of a capping operation by a cap and an opera-
tion for correcting improper ink ejection and for prevent-
ing improper ejection. The positioning groove 3b is
formed along a circumferential portion of the screw
shaft. The positioning groove 3b is continuously and
smoothly extended from the lead groove 2a through an
infroduction groove 3c.

The lead screw 2 has at its right end a shaft 2g
coaxially with the lead screw 2, and has a shatft at the
left side. The shatts are supported by bearings provided
on a front part 1¢ of the side plate 1b and on the lead
arm 1h, respactively. The shafts are rotatably supported
by the bearings. A lead pulley 3 is mounted on the lead
screw 2 and is provided with the above-described
grooves 3b and 3¢ and a pulley 3a at its end. The pulley
3a receives a driving force from a motor 11 through a
timing bett 13.

The shaft 2g of the lead screw 2 is slidably engaged
with a slit of the plate 1¢ functioning as a guide plate
connected to the right side plate 1b and to the base
frame 1. It is pushed in its thrust direction by a tongue
10a of a leaf spring 10 and is engaged with & cam slot
of a cam plate 50a rotatably supported on a pin fixed to
the guide plate 1¢. Around the circumterential periphery
of the cam plate 50a, meshing teeth are formed which
are engageable with a ratchet 10¢ of the leaf spring 10,
by which the cam plate 50a can be locked at a desired
rotational position. By the rotation and the locking of the
cam plate 50a, the position, in the slot of the guide plate
1¢, of the shaft 2g engaging with the cam slot is deter-
mined, so that the position of the lead screw 2 at the
right end is determined. This adjusting structure is used
for adjusting a gap between the recording head and the
platen, which will be described hereinafter.

A clutch gear 4 is supported for sliding movement in
the longitudinal direction on the lead pulley 3. it is fixed
on the lead pulley 3 in the rotational direction by a key
formed in the lead pulley 3, which will be described
hereinafter in conjunction with Figure 11, so that the
rotation of the lead screw 2 is transmitted thereto. A
clutch spring 5 is a compression spring to urge the
clutch gear 4 toward the lead groove 2a. A limiting mem-
ber is provided between the clutch gear 4 and the lead
pulley 3 to limit the moving range of the ¢luich gear 4 in
the axial direction within a predetermined range.

A carrier 6 is supported on the lead screw 2 and is
movable along the length of the lead screw 2. The car-
rier 6 is provided with an urging portion for pushing an
end surface of the cluich gear 4, which is formed inte-
grally with a left side of the carrier 6. The carrier 6 has a
lead pin 7 engaging with the lead groove 2a of the lead
screw 2 and is guided along a guiding opening (not
shown) of the carrier 6 for the urging to the iead screw
2. A lead pin spring 8 has an end mounted to the carrier
8 and has the other end urging the lead pin 7.
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+ A recording head 9 is mounted on the carrier 6. In
this embodiment, the recording head 9 is in the form of
a cartridge containing as a unit a recording head ele-
ment Sa and an ink container 9b (ink supply source).
The cariridge is detachably mountabie on the carrier 6,
ard is disposabla when tha ink therein is used up. In
place of the electrothermal transducer, an electro-
mechanical transducer element is usable. The former is
preferable since then the ink ejection outlet can be man-
ufactured at a high density and since the manufacturing
process is simple.

A hook 6¢ is fixed to a part of the carrier 6 to stably
stop the recording head 9 at a capping position or the
like.

A carrier guiding shaft 51 is slidably engaged with a
guiding pin 6b formed on a rear end of the carrier 6. As
will be described in conjunction with Figure 4, the guid-
ing shaft 51 has an eccentric portion which is rotatably
supported on side plates 51b and 5i¢ by a portion 51a
of said shaft provided at the opposite ends of the base
frame 1. The portion 51a of the guiding shaft 51 adja-
cent the side plate 51¢ is fixed to & positioning knob
51d. The positioning knob 51d is generally in the form of
a circular disk and is provided, substantially at its center,
with a leaf spring 51h in the form of a canti-lever having
a channel configuration. The leaf spring 51h is formed
by lancing a part of the disk into the channel configura-
tion. The portion 51a is fixed substantially at the center
of the leaf spring 51h. The free end of the leaf spring
51h is provided with a projection 51i for fixing the rota-
tional position of the knob 51d. The rotational position of
the shaft 51 is fixed by the engagement between the
projection 51i of the leaf spring 51h of the knob 51d and
an opening 51e formed in the side plate 51¢, with the
aid of the resilient force of the leaf spring 51h.

As shown in Figures 4A and 4B, this structure is
used to properly adjust the gap between the recording
surface of a recording sheet 40 and ink ejection outlets
of the recording head element 9a in accordance with the
material of the recording sheet 40. More particularly, the
knob 51d is manuafly rotated, by which the distance
between the shaft 51 and the pin 6b is minimum when
the shaft 51 takes the posiion shown in Figure 4A, and
the distance may be maximum when the shaft 51 takes
the position shown in Figure 4B. By doing so, the
recording head 9 rotates about the lead screw 2, so that
the distance can be fixed to match a relatively thin plain
paper (Figure 4A) or a relatively thick recording paper
such as envelopes (larger distance, as shown in Figure
4B).

It should be noted that the above structure is to
meet the materials of the recording sheet during the
recording operation. The situation is different when the
recording head 9 is moved to the recovery system at the
left end of Figure 2 when the recovery process is to be
performed. More particularly, at this time, the positional
relation has to be constant hetween the recording head
9 and the recovery system.

Figures S5A and SB show the structure for providing
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the constant positional relation between the recording
head and the recovery system during the recovery oper-
ation. Figures 5A and SB correspond fo Figures 4A and
4B. In Figure SA, the engagement between the portion
51a and the pin 6b is effected without change in the
height of the angagement position between the shaft 51
and the pin 6b. In order to maintain a constant height of
the engaging position, one of the paralle! surfaces of a
trapezoidal cam 51¢ is engaged with the pin 6h.

In Figure 5B, when the recording head 9 moves in
the direction that the pin 6b is engaged with the portion
51a, the height of the engaging position of the pin 6b
changes. In consideration of this, the shaft 51 is pro-
vided with a tapered portion 511, and, correspondingly,
the trapezoidal cam 51¢g has a tapered surface. There-
fore, the height of the engagement between the pin &b
and the shaft 51 is changed by the tapered portion 51f,
so that a constant height is maintained when the pin 6b
engages with the portion 51a of the shaft.

With the structure described above, when the
recording head 9 comes to the ejection recovery sys-
tem, the height of the recording head 9 is always con-
stant, by which the predetermined positional
relationship can be maintained between the recovery
system and the recording head 9.

The number of rotational positions of the recording
head 9 is not limited to two, but may be larger with the
positions therebetween to meet a larger number of
thicknesses of the recording paper. In order to accom-
plish this, the number of engagement positions between
the projection of the imob 51d and the opening 51e of
the side plate 51¢ may be increased.

The rotation of the knob 51d is not limited to the
manual rotation, but may be automatically effected by
rotating the knob 51d in response to a key input corre-
sponding to the recording sheet to be used, for exam-
ple, utilizing the driving force of a sheet feeding motor or
the like.

Referring back to Figure 2, a carrier motor 11 for
driving the camrier 6 is in the form of a pulse motor, for
example. The left and right surfaces of the motor 11 are
provided with pins 11a at aligned positions. The pins
11a (the right side one is not shown) are rotatably
mounted in motor mounting holes of a recovery system
base 50 movable on the base frame 1. It is a possible
alternative that the pins are provided on the recovery
system base 50, and the holes are formed in the side of
the motor. The carrier motor 11 is, therefore, rotatable
about tha pins 11a. A projection 11b is extended inte-
grally from the carrier motor 11 in parallel with the out-
put shatt 12 of the motor. The projection 11b is abutted
by a motor spring 14. The projection 11b is provided
with a columnar projection to which an end of the motor
spring 14 in the form of a coil is fixed.

A motor pulley is fixed to the output shaft 12 of the
carrier motor 11. The timing belt 13 is stretched
between the motor pulley and the pulley 3a mounted on
the shaft of the lead screw 2. The motor spring 14 is in
the form of a compression spring in this embodiment
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+ and is compressed between an end of the lead arm 1h
and the spring receiving projection 11b of the carrier
motor 11, by which the carrier motor 11 is urged in a
direction A to apply tension to the timing belt 13. Desig-
nated by a reference numeral 15 is a setting shaft, to
which the recovery mechanism is mounted. The recov-
ery mechanism includes means, projected from an
unshown side plate fixed on the base 50, for maintaining
a good state of the ejection outlet forming surface, the
cap and the other means contributable to the recovery
from and the prevention of the improper ejection.

As described hereinbefore, the positional relation
between the recovery mechanism and the recording
head 9 is important. More particularly, the positional
relation between the gjection side surface of the record-
ing head 9 and the blade for wiping the ejection side sur-
face is important in order o maintain the desirable
wiping performance, and the distance between the cap
and the ejection side surface is important in order to
maintain the capping performance. Therefore, it is desir-
able that the positional relation is maintained constant
between the recovery mechanism and the recording
head 9.

Cn the other hand, the recording head 9 effects its
recording operation while moving along the lead screw
2 by the driving force transmitiad through the lead screw
2. During the recording operation, the distance between
the recording sheet 40 and the recording head 9 is
desirably the same irrespective of the position in the
movable range of the recording head 9. Therefore, an
adjusting mechanism is desirably provided to adjust the
distance between the recording head 9 and the record-
ing paper, by which the recording head is shiftable,
while maintaining the parallelism relative to the record-
ing paper. However, such an adjusting mechanism may
influence the constant positional relation with the recov-
ery system.

Accordingly, in this embodiment, the carrier motor
11, the recovery system base 50 mounting the recovery
system which will be described in detail hereinafter and
the lead screw 2 are movable relative to the base frame
1.

The position of the lead screw 2 is adjusted at
opposite ends thereof by moving the base 50 and by
moving the cam plate S0a. By the adjustment, the
recording head 9 is made movable in parallel with the
platen supporting the recording sheet 40,

Referring to Figure 6, there is shown a mechanism
in the base 50 for accomplishing this. Figure 6 is a per-
spective view of the recovery system base 50 as seen
from the opposite side from Figure 2 and is partly bro-
ken away. A guile member 50e is fixed to a side of a
groove formed in a baciwside of the base 50. A groove of
the member 50e is engaged with a guide portion of a
guiding member 1k having an L-shape, fixed on the
base frame 1, by which the movement direction of the
base 50 is limited, and, in addition, the base 50 is pre-
vented from rising from the base frame 1.

As will be understood from Figure 2, when the cam
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plate 50b is rotated about a pin 50d mounted on the
base 50, the cam surface is contacted to a certain part
of the surface of the cam slot 1] of the base frame 1 to
urge the contact surface. By doing so, the base 50 is
moved by the reaction in the direction guided by the
member 50e and the member 1k.

The cam structure may be modified so that the cam
plate is rotated about a predetermined axis by operating
a pin engageable with a cam slot formed in the cam
plate.

By the movement, the carrier motor 11 on the base
50 and the driving system associated with the motor 11,
more particularly, the timing belt 13, the pulleys and the
lead screw 2, and the recovery system mechanism
mounted on the base 50, are moved, by which the posi-
tion of the lead screw 2 at the recovery system side is
adjusted.

On the other hand, a tine adjustment of the other
end of the lead screw 2 is accomplished by rotating the
cam piate 50a. '

By the above adjusting operations, the lead screw 2
is made parallel with the recording paper, and the
recording head can be adjusted for the movement par-
allel to the recording sheet.

The adjusting operations are performed in this
embodiment during the manufacturing of the recording
apparatus, using an assembling robot. However, the
adjusting operations can be performed by a user after
the apparatus is used for a long period of time, or at the
time of other repairing operations.

Referring to Figures 7A, 7B and 7C with continusd
reference to Figure 2, the description will be made as to
means for maintaining a good condition of the gjection
side surface of the recording head, which is a part of the
recovery system.

In Figure 7A, a blade lever 16 has a boss 16a rotat-
ably mounted on a setting shaft 15. The blade lever 16
has an arm 16b and a hook 16¢. A blade 17 serves to
wipe the surface of the recording head at which the ink
ejection outlets are formed. The blade is made of sili-
cone rubber, chloroprene rubber or hydrogen containing
nitrile butadiene rubber or another elastic material. A
blade shaft 18 clamps at its central position the blade 17
in such a manner that the blade 17 extends parallel to
the shaft 15. The blade shaft 18 is rotatably mounted on
the blade lever 16. A rotatable member 18a is formed
integrally with the blade shaft 18. An ink carrier 19 is
made of sintered plastic material, urethane foam mate-
rial or the like, which is hydrophilic and porous, and is
fixed to the blade lever 16 at a position below the blade
17. The blade 17 and the ink carrier 19 are placed at
such a position that they overlap with the cap which will
be described hersinafter, as seen from the head ele-
ment 9a, so that they are actable on the head element
Oa at the same position. The overlapping positional rela-
tion is advantageous because it can reduce the width of
the apparatus in the scannhing direction.

A sefting lever 20 is rotatably mounted on the set-
ting shaft 15. The setting lever 20 is provided with stop-
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ping teeth 20a and 20b, a starting tooth 20c and a
rotating tooth 20d. The starting tooth 20¢ has a thick-
ness (measured in the longitudinal direction of the lead
screw 2) which is approximately one half of the width of
the other testh. An arm 20e of the setling lever 20 is
partly cut-away in the direction of its thiclmess, by which
a setting surface 20f and a resetting surface 20g are
provided. The surfaces 20f and 209 are effactive to pro-
vide an accommodation for the rotating member 18a of
the blade shaft 18 mounted to the blade lever 16, in
which the blade 17 is movable between a projected
position and a suspending position by the selective
engagement of the rotatable member 18a with the sur-
face 20f or the surface 20g.

A timing gear 21 is rotatably mounted on the base
50 by an unshown supporting member.

As shown in Figure 7B, the timing gear 21 is pro-
vided with a stopping cam 21a for engagement with the
stopping teeth 20a and 20b of the setling lever 20
described above, at a part of the pexiphery of the timing
gear 21. i is further provided with three driving teeth
21b1, 21b2 and 21b3 which are partly cut away. It is fur-
ther provided with a capping cam 21¢ at a predeter-
mined position to swing a capping lever which will be
described hereinafter. Furthermore, it is provided with a
piston setting cam 21f for urging & piston of a pump
which will be described hereinafter. The piston setting
cam 21f is in the form of a face cam. Also provided is a
piston resetting cam 21g at a predetermined distance
from and corresponding to the piston setting cam 21f.

A spring 22 functions to support an ink absorbing
material 23 and is fixed to the base 50 at the position
shown in Figure 2, that is, at a position below the cap-
ping position of the cap. As shown in Figure 7C, it has
an absorbing material supporting portion 22a and a
spring 22b for rotating the pump which will be described
hereinafter. The ink absorbing material 23 is made of a
material which is hydrophilic and porous, similarly to the
ink carrier 19. The ink absorbing material 23 has a
cleaning portion 23a to which the blade 17 is contacta-
ble when it moves down. The lower portion of the ink
absorbing material 23 is formed into an absorbing sur-
face to which the ink carrier 19 is contacted to transfer
the ink. The absorbing material supporting portion of
the supporting spring 22 is urged upwardly with a small
resilient force, so that it is locked at a predetermined
position by an unshown stopper. Therefore, when the
ink carrier 19 is contacted to the ink absorbing material
23, the ink absorbing material 23 displaces downwardly
to flex the ink absorbing material spring 22 to secure the
contact therebetween.

Referring to Figures 8 and 9 mainly, the description
will be made as to a recovery system unit which is a part
of the recovery system mechanism. In Figures 8 and 9,
a cylinder 24 has a cylinder portion 24a and a guide por-
tion 24b for guiding a piston shaft 27 which will be
described hereinafter. The inner side of the guide por-
tion 24b is partly cut-away in its longitudinal direction to
provide anink passage 24c for residual ink. A projection
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24d functions to receive a cap lever and has a lever seal
33 engaged therewith. An ink passage 24e is opened at
a predetermined position in the cylinder portion 24a. A
rotating lever 241 is formed integral with the cylinder 24
and is urged in the rotational direction by the spring por-
tion 22b of the ink absorbing member supporting spring
22, A residual ink pipe 24g is integrally formed with the
cylinder 24, and an end thereof is cut into an acute
angle, so that it can be easily ingerted into a residual ink
absorbing material which will be described hereinafter.
An ink passage 24h is formed in the residual ink pipe
24g.

A cylinder cap 25 is press-fitted into an end of the
cylinder 24. A lever guide 25a is disposed at a position
facad to the cap lever raceiver 24d of the cylinder 24.

A piston seal 26 is ingserted into the cylinder 24, and
it has a smaller inside diameter to provide a predeter-
mined contact pressure relative to the piston shaft
which will be described below. The surface thereof may
be coated with lubricating material to reduce the force
required to slide the piston.

The piston shaft 27 has an operating shaft 27a, a
piston confining collar 27b, a piston receptor 27¢, a con-
necting rod 27d and a guide shaft 27e. A groove 271
functioning as an ink passage is formed along the con-
necting rod 27d and the guide shaft 27e. A rotation stop-
per 279 is formed as a groove in the operating shaft
27a. A bearing 27h is provided at an end of the operat-
ing shaft 27a.

A piston 28 has a main portion as an inner layer as
seen from the cylinder side, which is made of an elastic
and porous material. it may be a foam material (sponge
or the like) having independent pores or a porous mate-
rial having fine continuous pores. A porous material
having continuous pores such as urethane foam is pref-
erable. It may be such that plural continuous pores exist
in a direction crossing with the direction of elastic defor-
mation. The outside diamseter thereof is larger than the
inside diameter of the cylinder 24 by a predetermined
degree so that it is compressed to a proper extent when
itis inserted into the cylinder 24. The foam material is so
oriented that the solid (skin) layer of the material is at
the outer peripheral surface 28a and an end surface 28h
contacted to the piston confining collar 27b of the piston
shatt 27. Even if the material of the piston is of a com-
municating foam type, the skin film does not allow the
liquid communication, and, therefore, the skin film pro-
vides the function of the piston. i a material without a
skin film is used, a coating layer may be provided.

Designated by a reference numeral 42 is & pumping
chamber. A piston pressing roller 29 is rotatably
mounted at an end of the piston shatt 27, A piston reset-
ting roller 30 is rotatably mounted at the end of the pis-
ton shaft 27. These rollers are supported on a pin 31.

A cap lever 32 has a rotational shaft 32a, an ink
guide 32b and a lever guide 32¢. At an end thereof, a
sealing surface 32d is provided which is spherical con-
vex. The cap lever 32 is provided with a vertical pair of
engaging members 32e for engagement with pawls of a
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1 cap holder 34. An ink passage 32f extends from the

sealing surface 32d, through the inside of the laver 32,
deflected at 90 degrees, and through the center of the
ink guide 32b. The passage opens at the end thereof. At
a lower position of the ink guide 32b, a cut-away portion
32g is formed. The cut-away portion 32g is effective to
connect the ink passage 24e through a communicating
hole 33a of the lever seal 33 to the inside of the cylinder
24a.

The lever seal 33 is mounted on the ink guide 32b
and is press-itted into the cap lever receptor 24d. The
communication hole 33a provides liquid communication
between the cut-away portion 329 of the ink guide 32b
and the ink passage 24e.

The cap holder 34 is faced t0 a hook 34a for
engagement with an engaging portion 32e of the cap
lever 32. An opening 34b is for mounting the cap 35.

The cap 35 functions both to close the recording
head so as to prevent the ink from drying and fo seal the
recording head when the ink is sucked therefrom. The
cap 35 has a capping portion in which a sucking port
35b is formed, and, therefore, opens toward the cap
holder 34 through the center of the cap 35.

A flange 35¢ functions as a latch when mounted on
the cap holder. The flange 35¢ has a cap seal 35d which
is spherically concave to conform the sealing surface
32d of the cap lever 32. When itis urged to the cap lever
32, only the central portion ¢ommunicates, and the
other portion is sealed. Since the seal portions 32d and
35d are spherical, they are conformed to each other
excellently. The recording head element 9a has a step
on the ejection side surface, and even if so, the cap can
accommodate the step to provide the siabilized sealing
condition.

Referring back to Figure 2, a sheet feeding roller 36
for conveying a recording medium such as paper or a
sheet of paper, is provided. It can be produced by, for
example, applying elastic paint (urethane resin or
acrylic resin material} on the surface of a drawn alumi-
num pipe. The roller 36 functions as a platen for limiting
the surface of the recording medium on which the
recording is effected, by its outer surface, and also func-
tions to accommodate the residual ink at the inside
thereof. Residual ink absorbing material 37 is within the
roller 36, and it comprises & thin pipe made of plastic
material such as vinylchloride or the like and polyester
fibers or ancther absorhing material to enhance the ink
absorption in the longitudinal direction. Into the residual
ink absorbing material 37, a residual ink pipe 24g of the
cylinder 24 is inserted. Even if the recovery system
mechanism is moved by the movement of the base 50,

the pipe 24g is supported in the absorbing material 37 in

such a manner that the movement is impeded. The fib-
ers of the absorbing material are not liquid absorbing,
such as resin or metal, but may be of slightly liquid
absorbing nature.

A sheet confining plate 38 is made of fluorinated
resin or & material to which carbon fibers are mixed, for
example. As shown in Figure 3, it is divided into four
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portions, which are mounted on the base frame 1. A
shaft 38A is provided 10 release the confining force of
the confining plate 38. To an end of the shaft 38A, a
gear 38B is fixed, and the other end thereof is engaged
with a bearing 38C for supporting the shaft 38A. The
bearing 38C is fixed on the base frame 1. The gear 38B
is meshed with a gear of a release lever, which is not
shown. A sheet feeding motor 39 is coupled with the
sheet feeding roller 36 through a reduction mechanism
having a predetermined reduction ratio.

Designated by a reference numeral 40 is a record-
ing medium such as paper or film.

The operation will be described.

In normal recording operation, the rotation of the
shaft of the carrier motor 11 rotates the lead screw 2
through the timing belt 13. Then, the carrier 6 moves in
the scanning direction through the engagement
between the lead groove 2a and the lead pin 7. Since
the carrier motor 11 is urged by the motor spring 14, the
timing belt 13 is always streiched, to provide a good
drive fransmission.

An inertia exists upon movement of the carrier 6,
upon start and upon termination, but the weight of the
motor 11 absorbs the inertia, so that the force applied to
the motor spring 14 is small. The load required to the
motor 11 is also small. If an air damper or an oil ¢cylinder
is provided in association with the motor spring 14, the
noise atfributable to the vibration of the rotor of the
motor can be reduced upon the start and stop of the
carrier. By properly selecting the weights of the motor
and the carrier and the damper coefficient, the over-
shooting of the motor can be reduced, so that the noise
¢an be reduced.

Referring to Figures 10 and 16, the operation of the
apparatus will be described when the apparatus is not
performing the recording operation.

Figure 10 is a timing chart, wherein it will be under-
stood that the operational timing of various parts can be
determined on the basis of the number of pulses sup-
plied to the motor.

Figure 11 is a perspective view showing the struc-
ture of the clutch gear 4 and the timing gear 21. The key
groove 4d of the clutch gear 4 is engaged with the key
2h of the lead screw 2, by which the clutch gear is slid-
able on the lead screw, while it is rotatable together with
the lead screw 2. The clutch gear 4 is urged by the
spring 5 toward the carrier 6, so that it is at a predeter-
mined position along the groove 2i of the lead screw 2
during the recording operation and rotates together with
the lead screw 2. When the recording head 9 moves to
the home position, the clutch gear 4 is urged by the car-
rier 6 to be engaged with the timing gear 21.

The clutch gear 4 has a starting tooth 4c1 and driv-
ing teeth 4¢2 which are formed at different positions of
the clutch gear in the direction of the width thereof. In
addition, the driving teeth 4¢2 are not formed uniformly
over the entire circumferential periphery, but have a
curved surface portion 4b at a part thereof. The clutch
gear 4 has a flange 4a along the entire circumferential
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periphery thereof,

The timing gear 21, as has been described in con-
junction with Figure 7B, is provided with the starting
teeth 21b1 and two different driving teeth 21b2 and
21b3. The teeth 21b1, 21b2 and 21b3 are formed at dif-
ferent positions of the gear 21 in the direction of the
width thereot.

Figures 12A, 12B and 12C and Figures 13A and
138 show various states of engagement between the
clutch gear 4 and the timing gear 21. Figures 12A and
12B show the states which are assumed during the nor-
mal recording operation. In the state of Figure 13A, the
lead pin 7 is not at this position, though. Above the ink
absorber 23, the blade 17 and the ink carrier 19 are dis-
posed, although not shown in the Figure.

At this time, the clutch gear 4 rotates together with
the rotation of the lead screw 2. Since, however, the
starting tooth 4c1 and the starting tooth 21b1 are out of
an engageable positional relation (Figure 13A), the tim-
ing gear 21 does not rotate. In addition, since the driving
teeth 21b2 at the left end of the timing gear 21 and the
flange 21h are at the engageable (interferable) positions
with a small clearance from the flange 4a, the timing
gear 21 is prevented from rotation in any direction.

Therefore, the timing gear 21 does not rotate unin-
tentionally even if an erroneous manual force is applied
or an unexpected rotational force is applied to the timing
gear 21. Thus, the operating position of the recovery
system is prevented from deviating.

When the recording head 9 is moved toward the
home position o such an extent that the carrier 6 urges
the clutch gear 4, the positional relation betwaen the
clutch gear 4 and the timing gear 21 baecomes finally as
shown in Figure 13B. During the process, the engagea-
ble positional relation is established between the start-
ing tooth 4¢1 and the starting tooth 21b1 (at this time,
however, the lead pin 7 is not yet at this position).

Then, with the movement of the lead pin 7 of the
carriage 6 from the groove 3¢ to the groove 3b of the
lead screw 2 (Figure 2), the clutch gear 4 rotates in the
clockwise direction in Figure 12A, by which the posi-
tional relation changes from the state shown in Figure
12A to the state shown in Figure 12C. Until the starting
tooth 4¢1 is engaged with the starting tooth 21b1, the
timing gear 21 does not move unintentionally to engage
first the other teeth, since the curved surface portion 4b
(non-engaging portion) shown in Figure 11 is closest to
the timing gear 21.

Therefore, the engagement between the cluich
gear 4 and the timing gear 21 always staris by the
engagement between the starting teeth thereof, so that
the rotation of the timing gear 21 starts from the correct
position at all imes.

This assures the correct operation of the recovery
system driven through the timing gear 21.

An additional advantage is that the mounting posi-
tional accuracies of the c¢lutch gear 4 and the timing
gear 21 are not required to be very high.

The driving tooth 2163 of the timing gear 21 pro-
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vided at the ditferent position shown in Figure 7B is
brought into engagement when the curved surface por-
tion 4b is contacted again to the timing gear 21. If these
driving teeth are at the same position as the driving
teeth 21b2, they are contacted to the curved portion 4b.
Therefore, the driving teeth are engaged at the deviated
position.

As long as the timing gear 21 is rotated by the
engagement of the driving teeth, the hook 6¢ of the car-
rier 6 slides on the surface of the timing gear 21 oppo-
site from the recording region.

By doing so, the recording head 9 is prevented from
aparting from the home position which may occur when
the lead pin 7 is away from the groove 3b before the
engagement between the predetermined teeth, for
example). This is because the lead screw 2 rotates dur-
ing the recovery processing operation with the record-
ing head 9 at the home position, so that the lead pin 7
can move to the groove 3¢.

In the foregoing embodiment, the series of recovery
oparation is effected by two rotations of the lead screw,
but this is not limiting, and the degree of the rotation
may be properly selected by one skilled in the art. Thus,
the latitlude in the design of the clutch mechanism or the
like can be increased.

Referring to Figures 14A, 14B, 14C, 14D, 15A, 15B,
15C, 16A and 16B, and also referring to Figures 12A,
12B, 12G, 13A and 13B, the operation will be described.
Figures 14A, 14B, 14C and 14D illustrate various oper-
ational states of the mechanism including the blade 17
or the like; Figures 15A, 15B and 15C illustrate sequen-
tial operational states of the mechanism including the
cap 35; and Figures 16A and 16B illustrate the opera-
tion of a mechanism for introducing the residual ink into
a residual ink container 37 within the roller 36.

First, the carrier 6 moves to the home position inthe
direction indicated by an arrow B. At this time, as shown
in Figure 13A, the lead pin 7 is engaged with the lead
groove 2a, and the ejection outlets 9¢ of the head ele-
ment 9a are at a position facing to the ink carrier 19
{Figure 14A). At this position, all of the energy generat-
ing elements of the head element 9a for producing the
energy contributable to gjacting the ink are driven to
eject the ink therethrough (preliminary ejection) by
which the ink having a slightly increased viscosity or the
like is ejected. Then, the recovery operation using the
preliminary ejection is terminated. Also, the preliminary
ejection may be effected at this position, pericdically in
order to prevent the viscosity of the ink from increasing
adjacent such ejection outlets as are not used in the
normal recording operation. Figura 14A is a side view at
this position.

As shown in Figure 13B, when the rotation of the
lead screw 2 moves the carrier 6 in the direction B, the
clutch gear 4 is pushed by the urging portion 8a, so that
the clutch gear 4 is moved in the same direction (B) to
shift the start tooth 4¢1 to a position for engagement
with the start tooth 21b1 of the timing gear 21. Thereaf-
ter, the clutch gear 4 rotates in synchronism with the
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-+ lead sarew 2, by which the start teeth are engaged with

each other, so that the timing gear 21 rotates in the
direction D, as shown in Figure 14B. On the other hand,
the lead pin 7 is guided in the positioning groove 3b from
the introduction groove 3¢, and, therefore, the carrier 6
does not move even if the lead screw 2 rotates.

When the timing gear 21 rotates in the direction D,
the setting lever 20 starts to rotate in a direction E, since
the gear of the timing gear 21 is meshed with the gear
of the setting lever 20. Until this point of time, the blade
lever 16 has not been moved since the hook 16¢ of the
blade lever 16 is engaged with a pawl of the base frame
1, and only the setting lever 20 rotates. Sooner or later,
the setting surface 20f of the setting lever 20 rotates ina
direction F, while pushing down the rotatable member
18a of the blade shaft 18, and, therefore, the blade 17
rotates in a direction G to be set into a state engageable
to the ejection side surface.

When the timing gear 21 further rotates in the direc-
tion D, the hook 16¢ of the blade lever 16 is released
from the pawl of the base frame 1, and the sefting lever
20 and the blade laver 16 also rotate further. As shown
in Figure 14C, the blade 17 wipes the ejection side sur-
face of the recording head element 8a. The residual ink
or the like removed by the blade 17 is directed only in
one direction, that is, downwardly, in this embodiment.
The ink liquid or the like thus removed is absorbed by or
retained on the top portion of the ink carrier 19. At this
time, the ink camier 19 is started to contact the ink
absorber 23. When the setting lever 20 rotates further,
the ink carrier 19 and the blade 17 slide on the surface
of the cleaner 23a of the ink absorber 23, by which the
ink received by the ink carrier 19 during the preliminary
ejection, the foreign matter removed by the blade 17
from the ejection outlet side surface or the like are
received by the cleaner 23a, and, in addition, the drop-
lets of ink deposited on the ejection side surface can be
absorbed. Accordingly, the ink absorbing power of the
ink carrier 19 can be maintained for a long peried of
time.

The timing gear 21 rotates further in the direction D.
Since, however, the stopping teeth 20a and 20b of the
setting lever 20 are faced to and contacted to the stop-
ping cam 21a of the timing gear 21, the rotation of the
setting lever 20 is stopped, and, simultaneously, the
driving teeth absent portion of the timing gear 21 is pre-
sentad, and, therefore, the rotating drive is not applied.

As described, the absorber for retaining the ink or
the like removed by the blade also functions as an ink
receptor for the preliminary ejection, by which the size
of the apparatus can be reduced, and also, the time
required for the recovery operation can be reduced.

The timing gear 21 further rotates. Since the cap-
ping cam 21c of the timing gear 21 controls the rota-
tional shaft 32a of the cap lever 32¢ shown in Figure 8,
at the initial stage, the cap 35 is at rest at a position
away from the ejection side surface of the head element
9a, as shown in Figure 15A. When the timing gear 21
further rotates in the direction D, the capping cam 21¢ is
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released, 50 that, as shown in Figure 15B, the rotating
lever 24f of the cylinder 24 is urged by the spring 22 of
the ink absorbing spring 22. This rotates the cylinder 24
in the direction F. Then, the capping portion 35a of the
cap 35 is brought into press-contact with the ejection
side surface, thus accomplishing the capping operation.
As will be understood, the capping portion 35a is
brought into contact to the ejection side surface gradu-
ally from the bottom portion. By doing so, the air in the
space between the ¢capping portion 35a and the ejection
side surface can he pushed out without pushing back
the meniscus of the ink in the ink ejection passages of
the recording head. Figure 13B is a top plan view in this
state. As will be understood, the urging force of the cap
closely contacts the sealing surface 32d to the cap seal
portion 35d.

The foregoing is the cleaning and capping opera-
tion for the ejection side surface. Normally, the operation
stops here, and in response to the subsequent produc-
tion of the recording signal, the reverse operation is per-
formed, and then the recording operation is started.

Then, the description will be made as to a sucking
recovery operation which is performed when a good
ejection is not accomplished even by the preliminary
ejection.

When this is started, the timing gear 21 is further
rotated from the capping position, by which the cap
lever 32 is urged by the capping cam 21¢ to displace the
cap 35 slightly away from the ejection side surface, as
shown in Figure 15C.

When the timing gear 21 rotates further in the direc-
tion D, it is released from the capping cam 21¢, again,
so that the capping portion 35a is press-contacted to
the ejection side surface.

The pumping action will be described. When the
recovery operation is started after the completion of the
capping operation, the sucking operation is started.

The rotation of the timing gear 21 causes the piston
setting cam 21f to push the piston urging roller 29
mounted on the piston shaft 27, by which the piston
shaft 27 moves in a direction H, as shown in Figure 16A.
The piston 28 is pushed by the piston confining collar
27b and is moved in the direction H. Then, the groove
271 is closed, so that a level of vacuum is established in
the pumping chamber 42. Since a skin layer is provided
at the outer periphery of the piston 28 and at the contact
surface with the piston confining collar 27b, the ink is
prevented from leaking through the continuous pores of
the foam material.

Since the ink passage 24e of the cylinder 24 is
closed by the piston 28, the piston 28 is movable only to
increase the vacuum of the pumping chamber 42. On
the other hand, after the recapping cperation described
above, the ink passage 24e is opened, as shown in Fig-
ure 16A, so that the ink is sucked from the head 9
through the sucking port 35b of the cap 35. The sucked
ink flows through the ink passage 32f formed within the
cap lever 32, the communicating hole 33a of the lever
seal 33 and through the ink passage 24s of the cylinder
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24 into the pumping chamber 42.

With the continued rotation of the timing gear 21,
the cap 35 is again slightly moved away from the ejec-
tion side surface of the recording head by the capping
cam 21h, upon which the ink is sucked from the ejection
side surface and from the inside of the cap 35 by the
vacuum remaining in the pumping chamber 42 1o
ramove the residual ink from these portions.

Then, the timing gear 21 is rotated in the reverse
direction (opposite from the direction shown by the
arrow in Figure 14D}, the piston resetting cam 21i pulls
the piston resetting roller 30, by which, as shown in Fig-
ure 16B, the piston shaft 27 is moved in a direction indi-
cated by an arrow J. When this occurs, since the piston
28 moves only after it is contacted to the piston receiv-
ing portion 27¢ of the piston shaft 27, a clearance Al is
provided between the end surface 28b of the piston 28
and the piston confining collar 27b. Then, by the move-
ment of the piston shaft 27 and the piston 28, the resid-
ual ink absorbed in the pumping chamber 42 is
discharged to the neighborhood of a center of the resid-
ual ink absorbing material 37 through the above-
described clearance Al, the groove 27f of the piston
shaft 27, the ink passage 24¢ of the cylinder 24, and the
ink passage 24h of the residual ink pipe 24g. Here, the
ink passage 24e of the cylinder 24 is closed by the pis-
ton 28 at the initial stage of the piston 28 operation, and,
therefore, the residual ink does not flow reversely
toward the cap 35.

Figure 17 shows in summary the sequential opera-
tions for the preliminary ejection and the sucking recov-
ery. However, the shown sequence is for the case in
which the blade 17 is gwaited in the operable state (set-
ting state shown in Figure 14B); then, the blade 17
becomes inclined with respect to the absorber 23 after
the wiping operation (reset state shown in Figure 14A);
and, thereafter, the blade 17 is set to the operative posi-
tion immediately before the setting lever 20 restores its
original position.

Referring to Figures 3A and 3B, the description will
be made as to the recording medium feeding mecha-
nism from the recording operation to the sheet dis-
charge operation.

in these Figures, the sheet confining plate is made
of fluorinated resin or a material in which carbon fibers
are mixed. it urges the supplied recording sheet or
paper to maintain a predetermined gap between the
recording sheet and the ejection side surface of the
recording head 9. The confining force of the sheet con-
fining plates 38 is provided by the spring 38D. Figures
18A and 18B show details of the mechanism.

in Figure 18A, the sheet confining plates 38 apply
the confining force to the sheet feeding roller. The shaft
38A has a "D" shape (a part of its circumferance is cut-
away into a straight surface) and is in slidable relation
with the sheet confining plates 38 in the rotational direc-
tion. In the state of this Figure, the straight portion of the
shaft 38A is at such a position that it is contacted to the
end 38F of the spring plate 38D. Therefore, the end 38E

10

16

30

40

50

11

20

of the plate 38 is urged upwardly by the spring plate
38D. Accordingly, the confining plate 38 is urged to
rotate in the clockwise direction about an axis of the
shaft 38A to apply the confining force to the sheet feed-
ing roller 36.

On the other hand, Figure 188 shows the state in
which the urging force by the sheet confining plate 38 is
released. When the shaft 38A rotates so that the arcu-
ate portion of the shaft 38A urges the end 38F, the
spring plate 38D is entirely urged downwardly, and,
therefore, the end 38E is not urged by the spring plate
38D.

In this released state, the shaft 38A and the sheet
confining plate 38 are engaged with each other with a
certain degree of friction, so that the sheet confining
plate 38 is prevented from changing the rotational posi-
fion to a large extent. Therefore, even when the neces-
sity ocours to release the urging by the sheet confining
piate 38, the movement of the recording head or the like
is not obstructed by the sheet confining plate 38.

The sheet confining mechanism described above is
capabie of providing such urging force as not fo prevent
the proper conveyance of the recording sheet by the
sheet feeding roller 36 within a limited space.

More particularly, the sheet confining plates them-
selves are not made of elastic material, and the urging
force is provided by the leaf springs disposed on the
bottom base frame 1 which is usually an empty space,
and, therefore, the latitude for the urging force adjust-
ment accomplished by the adjustment of the length of
the leaf spring is increased. In addition, the size of the
sheet confining members can ha reduced.

The leaf spring 38D is mounted on the base frame
1 by an unshown mounting member.

Referring back to Figures 3A and 3B, a sheet dis-
charging roller functions to discharge the recording
sheet having been subjected to the recording operation.
Rowels 61 function to confine the recording sheet con-
veyed by the discharging roller 60 to confine the shest
discharge direction of the recording sheet and to pro-
vide conveying force therefor.

A transmission roller 62 is disposed between the
sheet discharging roller 60 and the sheet feeding roller
36 to transmit the rotation of the sheet feeding roller 36
to the sheet discharging roller 60. The transmission of
the rotation is effected by the friction force provided by
the contact therebetween, The sheet discharging roller
60 is generally cylindrical, but the diameter at the oppo-
site end portions thereof is different from that atthe cen-
tral portion. The transmission roller 62 is contacted to
the central portion of the discharging roller 60 which has
the smaller diameter. Therefore, the opposite end por-
tions having the large diameter and functioning to con-
vey the recording sheet rotate at a larger peripheral
speed than the sheet conveying roller 36. Thus, when
the sheet is discharged, the recording sheet is slightly
stretched, so that the recording surface can be main-
tained in good order.

The rotational shafts of the transmission roller 62
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+ and the rowels 61 are made of coil springs having a
proper elasticity coefficient. The mechanism will he
described in detail, taking the rowel 61 as an example,
referring to Figure 19,

In Figure 19, a shaft 61A is made of a coil spring
extending through the center of the rowels 61 at the
opposite sides thereof, and is rotatably engaged with
the rowels 61. Bearings 103B support opposite ends of
the shaft 61A, and are formed as a part of the inner
cover 103 shown in Figure 1. The bearings 103B sup-

~— port the shaft 61A for sliding movement in the longitudi-

nal direction. Limitng members 103C limit the
movement of the rowel 61 in the direction of the rota-
tional axis and in the direction perpendicular thereto.

They are disposed at opposite sides of the rowel 61,

and are formed as a part of the inner cover 103.

By the structure described above, the shaft 61A
supports the rowels 61, and, simuftaneously, provides
an urging force of the rowels 61 to the discharging roll-
ers 60 by its resilient force.

The inner cover 103 has a spring 103A formed at
the rear end thereof, as shown in Figure 3A to receive
an urging force toward the sheet discharging roller 60 by
the reaction force from the case 101. By the cooperation
between the urging force and the resilient force of the
rotational shaft 61A, the rowels 61 provide a proper urg-
ing force to the sheet discharging rollers 60.

Since the inner cover 103 receives the urging force,
the engagement is assured between the fixing member
103D of the inner cover 103 and the rotational shaft 60C
of the discharging rollers 60, as shown in Figure 3A. As
a result, the positional relation between the rowels 61
and the discharging roller 60 are maintained constant at
all times. Alternatively, by abutting and fixing the rota-
tional shaft 80C to a locking member or the like, the
highly accurate relation can be maintained irrespective
of the accuracy of the inner cover.

The function of the rotational shaft 62A made of a
coil spring is the same as that of the transmission roller
62. Mora particularly, by the resilient force of the shaft
62A, the contact pressure to the sheet feeding roller 36
and the sheet discharging roller 60 is provided.

As described in the foregoing, the discharging roller
60 has a smaller diameter in the longitudinal central por-
tion than in the opposite portions. This will be described
in detail in conjunction with Figure 20.

In Figure 20, a cover member 60A is made of rub-
ber material. A core member 60D is cylindrical, but the
diameter at its opposite ends is larger than that at the
center. The sheet discharging roller 60 is produced by
covering the core member 60D with a cylindrical cover
member 60A.

Therefore, it is not necessary to integrally form rub-
ber material or the like into the shape, and, therefore,
the sheet discharging roller can be produced relatively
easily and at lower cost.

A groove 60B (Figure 3A) continuously formed
adjacent an end of the sheet discharging roller 60 is
effective to lock an end portion of the recording sheet
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when the recording sheet is discharged by the discharg-
ing roller 60, so that the sheet discharging operation is
assured even when the position of the recording sheet
is deviated.

The configuration of the core member 60D is not
limited to that described above. For example, it may be
an extension of grooves 60B having a smaller central
portion, if it is formed into a cylinder by covering it with
rubber material.

Referring to Figures 21 and 22, the description will
be made as to the case in which the ink jet recording
apparatus of this embodiment is vertically placed and
operated. :

When the apparatus is placed vertically, it can be
used with an automatic cut sheet feeder 200 or it can be
used with a thick material such as envelope which is
supplied through & supply inlet at the backside of the
apparatus.

When the normal recording sheets usable with the
automatic feeder are used, the top cover 102 can be
used as a stacking tray for the recording sheets. In this
case, the top cover 102 is fixed at an angle which is dif-
ferent from the angle when the top cover 102 is used as
a sheet guide for the supply of sheets.

The use of the top cover 102 as the stacker will be
considered.

The top cover 102 is situated in such a manner that
the discharged recording sheet is conveyed in the air to
a certain extent due to the rigidity thereof and is first
contacted to the top cover 102 or the top of the stacked
sheets, adjacent a top end 102A of the top cover 102.
By doing so, the sheet being discharged slides on the
topmost of the already stacked sheets only within a lim-
ited range, that is, in the neighborhood of the leading
edge of the recording sheet. This minimizes the sliding
movement of the recording sheet, so that the contami-
nation of the recording sheet by the insufficiently fixed
ink can be prevented.

To accomplish this, in this embodiment, the top end
portion 102A is placed adjacent to the sheet discharg-
ing line, that is adjacent to the common tangent line
between the sheet feeding roller 36 and the sheet dis-
charging roller 60, and, in addition, the bottom end por-
tion 102B is lower than the top end portion 102A.

Additionally, the arrangement is such that, when the
trailing edge of the recording sheet stopped on the top
end portion 102A is compietedly discharged, the sheet
falls at the position without slide on the stack.

To accomplish this, the length of the top cover 102
measured in the sheet discharge direction, that is, the
length from the top end 102A to the bottom end 102B, is
important. Where the recording sheet is a usual sheet,
and where the sheet is discharged substantially hori-
zontally, the length is 60 - 90 %, preferabiy 70 - 80 % of
the length of the recording sheet.

If the structure of the recording apparatus is differ-
ent, if the using conditions are different, or if the sheet
discharging direction is different, the length of the stack-
ing tray is determined in consideration of the above by
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one skilled in the art.

In Figures 21 and 22, designated by a reference
numeral 108 is a tongue for preventing that the stacked
recording sheet is introduced into the sheet feeding inlet
106.

Referring to Figures 23 - 28, the recording head ©
and the carrier 6 will be described in detail.

Figure 23 is a perspective view showing the outer
appearance of the recording head 9 comprising as a
unit an ejection element 9a and an ink container 9b. A
pawl 906¢ is engaged with a hook of a carrier when the
recording head 9 is mounted on the carrier 6. As will be
understood from the Figure, the pawl 906e is within an
entire length, that is, within the length measured without
the pawl 908e. Adjacent the ejection element 9a at the
front side of the recording head 9, an abutment position-
ing portion is provided, although not shown in this Fig-
ure. An opening 906f is formed in the head for receiving
a supporting plate which is projected from the carrier 6
to support a flexibie substrate and a rubber pad.

Figures 24A and 24B are an exploded perspective
and an outer appearance perspective view of the ink jet
recording head shown in Figure 23. As described in the
foregoing, it is a disposable type recording head having
an integral ink container {ink supply source).

In Figure 24A, designated by a reference numeral
110is a heater board having a Si substrate, electrother-
mal transducer elements (ejection heaters) and alumi-
num or the like lead fines for supplying electric power
thereto, wherein the transducer elements and the lead
lines are produced by a thin film process. The heater
board 110 is electrically connected with a wiring board
210, and the corresponding lines are connected by wire
bonding.

The recording head is provided with a top plate 400
having partition walls for defining ink passages and an
ink chamber. In this embodiment, the top plate 400 is
made of resin material having an integral orifice plate.

A supporting member 300 made of metal and a
confining spring 500 are engaged with each other with
the heater board 110 and the top plate 400 sandwiched
therebetween, so that the heater board 110 and the top
plate 400 are clamped by the urging force provided by
the confining spring 500. To the supporting member
300, the wiring board 210 may be bonded, and the sup-
porting member 300 may provide a paositioning refer-
ence relative to the carrier 6. The supporting member
300 also functions as an element for irradiating the heat
of the heater board 100 resulting from the driving of the
electrothermal transducer. An ink supply chamber 600
receives ink from the ink container 9b (ink supply
source), and functions as a subordinate container for
supplying ink to the common chamber defined by bond-
ing the top plate 400 to the heater board 110. A filter 700
is disposed in the supply chamber 600 adjacant the ink
supply port to the common chamber. The supply cham-
ber 600 is covered by & cover 800.

The ink container 9b contains an ink absorbing
material 900. Anink supply port 1200 supplies ink to the
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ejection unit 9a, having the various parts 110 - 800.
Before the ejection unit 9a is mounted to a portion 1010
of the ink container Sb, the ink is injected through the
supply port 1200, by which the ink is absorbed by the
absorhing material 900.

The cartridge has a cover 1100 which is provided
with a hole 1301 for providing communication between
the inside of the cartridge and the ambience. In the hole
1301, there is provided a water repellent material, by
which tha ink is prevented from leaking through the hole
1301.

When the ink is filled in the ink container 9b through
the supply port 1200, the ejection unit 9a comprising
various elements 110 - 800 is positioned relative to the
portion 1010. The correct positioning therebetwaen is
accomplished by projections 1012 of the ink container
Sb and corresponding openings 312 formed in the sup-
porting member 300. Thus, the recording head 9 in the
form of a cartridge as shown in Figure 24b is manufac-
tured.

The ink is supplied to the supply chamber 600 from
the inside of the cartridge through the supply port 1200,
a hole 320 of the supporting member 300 and an inlet
opening of the supply container 600 at the backside in
Figure 24A. From the supply chamber 600, the ink is
supplied into the common chamber through a supply
pipe and an ink inlet 420 of the top plate 400. In the con-
necting portions in the ink supply line, suitable gasket
made of silicone rubber or butyl rubber or the like is
mounted for the sealing to assure the ink supply.

Figures 25A, 25B and 25C are a top plan view, a left
side view and right side view of the carrier 6.

A supporting plate 606 is projected from the bottom
of the carrier 6. It supports a flexible substrate 604, and
a rubber pad 605 which has projections 605A corre-
sponding to contact pads formed on the substrate 604.

An abutment member 607 is projected from the bot-
tom of the carrier 6 adjacent its front end. The thickness
of the abutment member 607 is desirably as small as
possible in order to provide maximum volume for the ink
container within the limited space on the carrier 6.
Therefore, the member 607 has three ribs 608 to pro-
vide mechanical strength thereof. The ribs 608 extend
in a direction of carrier 6 movement to provide a
strength against the rotational direction upon the mount-
ing or dismounting of the recording head relative to the
carrier 6. In addition, the ribs 608 have a dimension
such that they are approximately 0.1 mm beyond the
ejection side surface when the recording head 9 is
mounted. By doing so, the recording sheet is prevented
trom rubbing the ejection side surface, and, therefore,
from damaging the ejection side surface, even if the
recording sheet is present in the recording head moving
path for some reason or another.

A contact lever 602 is operated when the recording
head is to be mounted on or dismounted from the car-
rier 6. It is rotatably supported on a shatt 601d of the
carrier 6. A contact hook 803 is partly contactable to the
recording head 9 for the mounting and dismounting of
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* the resording head S by operation in engagement with a
part of the contact lever 602. The hook 803 has an elon-
gated slot 603c which is guided by a guide pin 601¢
mounted on the carrier 6 in the mounting and dismount-
ing operation.

The mounting and dismounting mechanism includ-
ing the contact lever 602, the contact hook 603 or the
like is disposed at a side of tha carrier 6, that is, at a side
in the carrier 6 movement direction, and, therefore, the
mechanism does not require a large dead space to per-
mit movement of the carrier.

The description will be made as to the abutment
portions for the positioning of the recording head. The
abutment portions 601a are effective to the positioning
in the left-right direction, and two of them are at a side of
the abutment member 607. As for the left-right direction
positioning, an abutment portion 601f on the supporting
plate 606 is used in addition to the abutment portions
601a.

An abutment portion 601b is formed at a side and
bottom portion of the abutment member 607 to position
the recording head in & front-rear direction.

The abutment portions 601c are for the positioning
in the vertical direction, and two of them are formed at a
side and bottom of the abutment member 607 and ata
side bottom portion of the supporting plate 606, respec-
tively.

Figures 26A and 26B are a top plan view and a side
view when the recording head 9 is mounted on the car-
rier 6.

An abutment portion 906a is formed on the record-
ing head 9 for the abutment to the carrier 86, and the
abutment portions 906b and 906¢ comrespond to the
abutment portions 601b and 601¢, respectively.

Referring to Figure 26A, the engagements in the
various portions will be described when the recording
head is mounted on the carrier.

The abutment portion 906a of the recording head @
abuts the abutment portion 601a of the carrier 6, and
simultaneously, the pawl 806e of the recording head 9 is
urged toward left in the Figure by the urging force of the
coil spring 607a through the hook 603 engaged there-
with. Thus, the recording head 9 receives a moment
about the abutment portion. At this time, the substrate
906d of the recording head is abutted to the abutment
portion 601f, by which the recording head 9 is correctly
positioned in the left-right direction, and the position is
retained.

Also, at this time, the projections 605A of the rubber
pad 605 are compressed and deformed by the abut-
ment with the substrate 906d. By the deformation, a
press-contact force is produced between the contact
pads of the flexible substrate 604 and the contacts of
the board 906d. In this case, since the substrate 906d is
contacted to the abutment portions 6011, the amount of
deformation of the projections 605A is constant, so that
the press-contact force is stable.

In the Figure, the compressed and deformed state
of the projections 605A is not shown.
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As will be described hereinafter, the positioning of
the recording head 9 in the front-rear direction and the
vertical direction has already been accomplished during
the mounting process.

Figure 27 is a top plan view of the carrier 6 before
the recording head is mounted, the contact lever 602
being omitted in this Figure for sake of simplicity.

in tha stata shown in this Figure, the comtact lever
602 is retracted (toward rear) {Figure 25B), and, at this
time, the position of the contact hook is as shown in Fig-
ure 27. The carrier waits for the recording head 9 to be
mounted with this position.

Figures 28A, 28B and 28C are top plan views
showing the process of the recording head heing
mounted. The recording head 9 is moved close to the
carrier 6 from above the carrier 6 so that the opening
906f receives the supporting plate 606. At this time, as
shown in Figure 28A, the recording head 9 is mounted
on the carrier 6 with inclination because of the positional
relationship among the abutment member 607, the sup-
porting plate 606 and the contact hook 603 and
because of the relation between the total length of the
recording head 8 and the opening S06f.

When the contact lever 602 is rotated in the coun-
terclockwise direction (Figure 25B), the contact hook
603 rotates in the counterclockwise direction about the
shaft 601e, and, thereafter, when it bacomes horizomtal,
it moves toward left into the state shown in Figure 28B.

in compliance with this movement of the contact
hook 603, the recording head 9 is urged at the upper left
part in this Figure by the engagement with the contact
hook 603. Then, the abutment portion 906a of the
recording head slides to abut on the abutment portion
601a, and the contact portion 906b is abutted to the
abutment portion 601b. In this state, the subsirate 906d
and the flexible substrate 604 are not contacted.

With the further counterclockwise rotation of the
contact lever 602, the contact hook 603 is moved further
leftwardly. During this, it moves the engaging pawl 906¢,
and, therefore, the recording head 9 rotates in the clock-
wise direction about the abutment between the abut-
ment portions 906a and 906b into the state shown in
Figure 28C, by which the position of the recording head
9 on the carrier 6 is determined.

The front-rear and vertical positions are determined
during the process of the mounting.

In the state shown in Figure 28C, the contact lever
602 is urged toward left by the coil spring 607a in the
inside of the rotational shatt, as described hereinbefore,
and the urging force is effective to fix the recording head
S onto the carrier 6 through the contact hook 603.

As will be understood from the foregoing, the
mounting of the recording head in this embodiment
includes a translational movement and a rotational
movement of the recording head, and the angle of rota-
tion is approximately 5 degrees.

Since the recording head is mounted with a small
rotational angle, no particular space is required for the
mounting of the recording head.
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' Referring to Figures 25A and 26A, the relationship
will be described between the contact lever and the con-
tact hook

As shown in these Figures, the contact lever 602 is
provided with two flat surfaces 602a and 602b and a sin-
gle slanmted surface {cam surface) 602c. When the
recording head 9 is fixed (Figure 28C), the surface 602a
is engaged to a portion 603a of the contact hook 603 to
apply an urging force to the hook 603.

The relationship between the lever 602 and the
hook 603 during the recording head dismounting proc-
ess will be described. The contact lever 602 is rotated
from the state shown in Figure 26A in a direction oppo-
site from that in the mounting process, the cam surface
602¢ of the contact lever rotates in contact with the cam
surface 603b of the contact hook. Then, the contact
hook 603 moves toward the right until the left end of the
elongate slot 803¢ abuts the shaft 601e of the carrier 6.
Thereafter, it rotates in the clockwise direction about the
shaft 601e. When the abutment surface of the contact
lever 602 reaches the flat surface 602b, it abuts an end
of the cam surface 603b of the contact hook 603, so that
the state shown in Figure 25A is reached.

In the process from the state of Figure 26A to the
state of Figure 25A, the recording head 9 is pushed out
by the portion 603d of the contact hook.

The present invention is particularly suitable for use
with a bubble jet recording head and a bubble jet record-
ing apparatus proposed by Canon Kabushiki Kaisha,
Japan.

Preferably, the recording head and the apparatus is
of the type disclosed in U.S. Patents Nos. 4,723,129
and 4,740,796 which disclose a typical structure and
the operational principle. The structure and the principle
are applicable to a so-called on-demand type racording
system and a s0-c¢alled continuous type recording sys-
tem. Particuiarly, however, the bubble jet structure and
principle are suitable for the on-demand type because
the principle is, in brief, such that at least one driving
signal is applied to an electrothermal transducer dis-
posed on a liquid (ink) retaining sheet or passage, the
driving signal being enough to provide such a quick
temperature rise beyond a departure from nucleation
boiting point, by which the thermal energy is provided to
produce the film boiling at the heating portion of the
recording head, upon which a bubble can be formed in
response to the driving signal. By the development and
contraction of the bubble, the liquid is ejected through
an gjection outlet to produce at least one droplet. The
driving signal is preferably in the form of a pulse,
because the development ard contraction of the bubble
can occur instantaneously, and, therefore, the liquid is
ejected with quick response. The driving signal in the
form of a pulse is preferably such as disclosed in U.S.
Patents No. 4,463,359 and 4,345,262. In addition, the
temperature increasing rate of the heating surface is
preferably as disclosed in U.S. Patent No. 4,313,124.

The structure of the recording head may comprise
the combination of the ejection outlet, the liquid pas-
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sage and the electrothermal transducer as disclosed in
the above mentioned U.S. Patents (linear liquid pas-
sage or rectangular liquid passage), or may be tha one
disclosed in U.S. Patents Nos. 4,558,333 and 4,459,600
in which the heating portion is disposed at a bent por-
tion. The present invention is also applicable to the
structure disclosed in Japanese Laid-Open Patent
Application No. 123670/1884 in which a common slit is
used as the ejection outlets for plural electrothermal
transducers, and also 1o the structure disclosed in Jap-
anese Laid-Open Patent Application No. 138/1984 in
which an opening for absorbing pressure waves of the
thermat energy is formed corresponding to the ejecting
portion,

The present invention is effactively applicable to a
so-called full-line type recording head having a length
covering the maximum recording width. Such a record-
ing head may comprise a long single recording head or
a plural recording heads combined to cover the entire
wicth.
The present invention is also effectively applicable
to a recording head in the form of an exchangeable chip
which is electrically connected with and supplied with
ink from the main assembly of the recording apparatus
when mounted on the main assembly, or in the form of
a cartridge type recording head integrally mounted.

The provision of the recovery means or the auxiliary
means for the preliminary operation is preferable,
because it can further stabilize the advantageous
effects of the present invention. As for examples of such
means, there are capping means for capping the
recording head, cleaning means for cleaning the record-
ing head, pressure applying means or sucking means
for applying pressure to or sucking the liquid in the pas-
sage, preliminary heating means using the ejecting
electrothermal fransducers or by a combination of the
ejecting thermal transducer and additional heating
means, and means for effecting preliminary ejection of
the liquid not for the recording operation. They can sta-
bilize the recording operation.

As regards the recording mode of the recording
apparatus, it is not limited to the record only by a main
color such as biack. The present invention is effactively
applicable to a recording apparatus having an integral
recording head or a combination of plural recording
heads for the recording operation at least one of the
multi-color mode using different colors and a full-color
mode using color mixture.

In the foregoing embodiment, the ink has been
described as liquid. However, it may be an ink material
which is solid at the room temperature or an ink material
which is softened at the room temperature. Since in the
ink jet recording system, the ink is usuaily controlled
within the temperature not lower than 30 °C and not
higher than 70 °C to stabilize the viscosity of the ink to
stabilize the ejection, the ink may be such that it is liquid
when the recording signal is applied in use. The present
invention is applicable to the ink which is liquefied by
application of the thermal energy thereto. In an example
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of such a type, the thermal energy is positively con-
sumed for the phase change from the solid state to the
liquid state so as to suppress the temperature rise by
the thermal energy. in another example, the ink is solid-
ified when left as it is, for the purpose of preventing the
evaporation. In these examplas, the ink is liquefied by
the application of the thermal energy thereto in
response to the recording signal, and the liquefied ink is
ojected. in one example, the ink already starts to be
solidified when reaching the recording madium. Such
an ink material may be retained as liquid or solid ink in
holes or recesses formed in a porous sheet as dis-
closed in Japanese Laid-Open Patent Application Nos.
56847/1989 and 71260/1985. In this case, the sheet is
faced to the electrothermal transducers.

The most effective actuation of the above-
described ink is to cause film boiling thereof.

Claims -

1. An ink jet recording apparatus using a recording
means (6, 9) for depositing ink onto a recording
medium (40) which is disposed in a recording
region, said ink jet recording apparatus comprising
a recovery means (15 - 35) for contacting an ink
ejection side surface (9a) of said recording means
{6, 9) to clean or cover it, said recording means (6,
9) being movable relative to said recording medium
(40) to effect racording on the latter within a record-
ing region, and movable to the outside of said
recording region to oppose said recovery means
(15 - 35), characterized by a shaft (51) engagea-
ble with a portion of said recording means (6, 9)
and rotatable about an eccentric axis to change the
positional relation between said recording means
(6, 9) and said recording medium (40), said shaft
(51) having an eccentric portion for permitting the
change of a gap between said recording means (&,
9) and said recording medium (40) in said recording
region, and a portion (51a) for maintaining a prede-
termined positional relation between said recording
means (6, 9} and said recovery means (15 - 35)
outside said recording region, irrespective of said
gap between said recording means (5, 9) and said
recording medium (40) in said recording region.

2. An apparatus according to claim 1, characterized
by a driving means (2 - 5, 7, 8, 11 - 13) for moving
said recording means (6, 9) in a direction different
from the direction in which said recording medium
(40) is fed, wherein said shaft (51) is capable of
guiding said recording means (6, 9) when it is
moved by said driving means (2 - 5, 7, 8, 11 - 13).

3. An apparatus according to claim 2, characterized in
that said driving means (2 - §, 7, 8, 11 - 13) com-
prises a lead screw (2, 2a).

4. An apparatus according to one of the preceding
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claims, characterized in that said recording means
(6, 9) includes an electrothermal transducer for pro-
ducing energy by which the ink is ejected from said
recording means (6, 9).

5. An ink jet recording apparatus, comprising a car-
riage (6) for carrying a recording means (9) for
depositing ink onto a recording medium (40), a
shaft (2) for guiding said carriage (6), and a recov-
ery means (15 - 35) for contacting an ink ejection
side surface (9a) of said recording means (9) to
clean or cover it, wherein said carriage (6) is mova-
ble in a direction different from the direction in which
said recording medium (40) is fed, characterized
by a moving means (1h, 1k, 11, 50, 50a - 50e) for
moving said shaft (2) and said recovery means (15
- 35) as one, in order to adjust a gap between said
recording means (9) and said recording medium
(40), whereby the positional relation between said
recovery means (15 - 35) and said recording means
(9) is maintained constant independently of the
positional relation hetween the latter and said
recording medium (40).

6. Anapparatus according to claim 5, characterized in
that said moving means (1h, 1k, 1l, 50, 50a - 50e)
includes a first moving member (50b) for moving a
plate-like supporting member (50) on which said
recovery means (15 - 35) is mounted, and a second
moving membar {50a) for moving said shatt (2).

7. An apparatus according to claim 5 or 6, character-
ized in that said recovery means (15 - 35) includes
a capping mechanism (35), a cleaning blade (17)
and a driving source {11) therefor, wherein said
driving source (11) applies a rotational force o said
shaft (2) via a transmission mechanism (12, 13),
and wherein said shaft (2) has a lead screw (2, 2a)
for moving said carriage (6) by the rotation of said
lead screw (2, 2a).

8. An apparatus according to one of the claims 5to 7,
characterized in that said recording means (9)
includes an electrothermal transducer for producing
heat by which the ink is ejected from said recording
means (9).

Patentanspriiche

1. Tintenstrahl-Aufzeichnungs-Vorrichtung, die ein
Aufzeichnungs-Mittel (6, 9) verwendet, um Tinte auf
ein Aufzeichnungs-Medium (40) abzuscheiden, das
in einem Aufzeichnungs-Bereich angeordnet ist,
wobei die Tintenstrahl-Aufzeichnungs-Vorrichtung
ein Wiederherstellungs-Mittel (15 - 35) umfaBt, um
eine auf der Tinten-AusstoB-Seite gelegene Ober-
flache (9a) des Aufzeichnungs-Mittels (6, 9) zu
berthren, um es zu reinigen oder abzudecken,
wobei das Aufzeichnungs-Mittel (6, 9) in Bezug auf
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' das Aufzeichnungs-Medium (40) bewegbar ist, um
die Aufzeichnung auf dem letzteren innerhalb eines
Aufzeichnungs-Bereiches zu bewirken, sowie auf
die AuBenseite des Aufzeichnungs-Bereiches
beweglich ist, um dem Wiederherstellungs-Mittel
(15 - 35) gegeniberzuliegen, gekennzeichnet
durch eine Achse (51), die mit sinem Abschnitt des
Aufzeichnungs-Mittels (6, 9) in Eingriff bringbar ist,
und die um eine exzentrische Achse drehbar ist,
um die positionsmaBige Beziehung zwischen dem
Aufzeichnungs-Mittel (6, 9) und dem Aufzeich-
nungs-Medium (40) zu verindern, wobei die Achse
(51) einen exzentrischen Abschnitt aufweist, um die
Anderung eines Spalts zwischen dem Aufzeich-
nungs-Mittel (6, 9) und dem Aufzeichnungs-
Medium (40) in dem Aufzeichnungs-Bereich zu ver-
&ndern, und eine Achse (51a), um eine vorbe-
stimmte positionsméaBige Beziehung zwischen dem
Aufzeichnungs-Mittel (6, 9) und dem Wiederherstel-
ungs-Mittel (15 - 35) auBerhalb des Aufzeich-
nungs-Bereichs aufrecht zu erhalten, und zwar
unabhéingig von dem Spalt zwischen dem Auf-
zeichnungs-Mittel (6, 9) und dem Aufzeichnungs-
Medium (40) in dem Aufzeichnungs-Bereich.

Vorrichtung nach Anspruch 1, gel@nnzeichnet
durch ein Antriebs-Mittel (2 - 5, 7, 8, 11 - 13) zum
Bewegen des Aufzeichnungs-Mittels (6, 9) in einer
Richtung, die unterschiedlich von der Richtung ist,
in der das Aufzeichnungs-Medium (40) geftrdert
wird, wobei die Achse (51) dazu geeignet ist, das
Aufzeichnungs-Mittel (8, 8) zu fGhren, wenn es
durch das Antriebs-Mittel (2 - 5, 7, 8, 11 - 13)
beweqgt wird.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, daB das Antriebs-Mittel (2 - 5, 7, 8, 11 -
13) eine Flihrungs-Schraube (2, 2a) umfaft.

Vorrichtung nach einen der vorangegangen
Ansprlche, dadurch gekennzeichnet, daB das Auf-
Zeichnungs-Mittel (6 - 9) einen elektrothermischen
Wandler umfaBt, um Energie zu erzeugen, durch
die die Tinte aus dem Aufzeichnungs-Mittel {6 - 9)
ausgestoBen wird.

Tintenstrahl-Aufzeichnungs-Vorrichtung,  umfas-
send einen Schlitten (6) zum Tragen eines Auf-
zeichnungs-Mittels (9), um Tinte auf ein
Aufzeichnungs-Medium (40) abzuscheiden, eine
Achse (2) zum Filhren des Schlittens (6) und ein
Wiederherstellungs-Mittel (15 - 35), um eine auf der
Tinten-AusstoB-Seite gelegene Oberdlache (9g)
des Aufzeichnungs-Mittels (9) zu reinigen oder sie
abzudecken, wobei der Schiitten {6) in einer Rich-
tung beweglich ist, die unterschiedlich von der
Richtung ist, in der das Aufzeichnungs-Medium
(40) gefordert wird, gekennzeichnet durch ein
Bewegungs-Mittel (1h, 1k, 1l, 50, 50a - 50e) zum
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Bewegen der Achse (2) und des Wiederherstel-
lungs-Mittels (15 - 35) in einem, um einen Spalt zwi-
schen dem Aufzeichnungs-Mittel (9) und dem
Aufzeichnungs-Medium (40) anzupassen, wodurch
die positionsméflige Beziehung zwischen dem
Wiederherstellungs-Mittel (15 - 35) und dem Auf-
zeichnungs-Mittel (9) konstant gehalten wird, und
zwar unabhéangig von der positionsméaBigen Bezie-
hung zwischen dem letzteren und dem Aufzeich-
nungs-Medium (40).

Vorrichtung nach Anspruch 5, dadurch gekenn-
zeichnet, daB3 das Bewegungs-Mittel (1h, 1k, 1l, 50,
50a - 50e) ein erstes Bewegungs-Glied (50b)
umfalt, um ein plattenartiges Stitz-Glied (50) zu
bewegen, aul dem das Wiederherstellungs-Mittel
(15 - 35) befestigt ist, sowie ein zweites Bewe-
gungs-Glied (50a), um die Achse {2) zu bewegen.

Vorrichtung nach Anspruch 5 oder 6, dadurch
gekennzeichnat, daB das Wiederherstellungs-Mit-
tel (15 - 35) einen Abdeck-Mechanismus (35), ein
Reinigungs-Blatt {17) und eine Antriebsquelle (11)
dafdr umfaBt, webei die Antriebsquelle (11) eine
Drehkraft auf die Achse (2) (ber einen Ubertra-
gungs-Mechanismus (12, 13) ausObt, und wobei
die Achse (2) eine Flhrungs-Schraube (2, 2a) auf-
weist, um den Schiitten (6) durch die Drehung der
Fithrungs-Schraube (2, 2a) zu bewegen.

Vorrichtung nach einem der Anspriche 5 bis 7,
dadurch gekennzeichnet, daB das Aufzeichnungs-
Mittel (9) einen elekirothermischen Wandler zum
Erzeugen von Warme umfaBt, durch den die Tinte
aus dem Aufzeichnungs-Mittel (9) ausgestoBen
wird,

Revendications

1.

Appareil d'enregistrement par jet d'encre utilisant
des moyens d'enregistrement (6, 9) destinés &
déposer de |'encre sur un support d'enregistrement
{40) qui est disposé dans une zone d'enregistre-
ment, ledit apparail d'enregistrement par jet d'encre
comportant des moyens de restauration (15 - 35)
destinés & entrer en contact avec une surface (9a)
d'un cité d'éjection d'encre desdits moyens d'enre-
gistrement (6, 9) pour la netioyer ou la recouvrir,
lesdits moyens d'enregistrement (6, 9) étant mobi-
les par rapport audit support d'enregistrement (40)
pour effectuer un enregistrement sur ce dernier
dans une zone d'enregistrement, et mobiles vers
I'extérieur de ladite zone d'enregistrement pour se
placer en opposition auxdits moyens de restaura-
tion {15 - 35), caractérisé par un arbre (51) pouvant
entrer en prise avec une partie desdits moyens
d'enregistrement (6, 9) et pouvant tourner autour
d'un axe excentré pour modifier les positions relati-
ves desdits moyens d'enregistrement (6, 9) et dudit
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- support d'enregistrement (40), ledit arbre (51)
ayant une partie excentrée pour permetire de faire
varier un intervalle compris entre lesdits moyens
d'enregistrement (6, 9) et ledit support d'enregistre-
ment (40) dans ladite zone d'enregistrement, et une
partie (51a) destinée & maintenir dans des posi-
tions relatives prédéterminées lesdits moyens
d'enregisirement (6, 9) et lesdits moyens de restau-
ration (15 - 35) en dehors de ladite zone d'enregis-
trement, quel que soit ledit intervalle entre lesdits
moyens d'enregistrement (6, 9) et ledit support
d'enregistrement (40) dans ladite zone d'enregis-
trement.

Appareil selon la revendication 1, caraclérisé par
des moyens d'entrailnement (2 - 5, 7, 8, 11 - 13)
destinés & déplacer lesdits moyens d'enregistra-
ment (6, 9) dans une direction diftérente de la direc-
tion dans laquelle ledit support d'enregistrament
(40) est avance, ledit arbre (51) étant capable de
guider lesdits moyens d'envegistrement (6, 9)
lorsqu'ils sont déplacés par lesdits moyens d'entral-
nement (2-5, 7, 8, 11 -13).

Appareil selon la revendication 2, caractérisé en ce
que lesdits moyens d'entrainement (2- 5, 7, 8, 11 -
13) comprennent une vis-mére (2, 2a).

Appareil selon I'une des revendications précéden-
tes, caractérisé en ce que lesdits moyens d'enre-
gistrement (6, 9) comprennent un tfransducteur
électrothermique destind & produire de l'énergie
par laquelle I'encre est éjectée desdits moyens
d'enregistrement (6, 9).

Appareil d'enregistrement par jet d'encre, compor-
tant un chariot (6) destiné & porter des moyens
d'enregistrement (9) destinés & déposer de l'encre
sur un support d'enregistrement (40), un arbre (2)
pour guider ledit chariot (6) et des moyens de res-
tauration (15 - 35) destinés & entrer en contact avec
une surface (9a) d'un cdté d'éjection d'encre des-
dits moyens d'enregistrement (9) pour la nettoyer
ou la recouvrir, ledit charict (8) étant mobile dans
une direction différente de la direction dans laquelle
ledit support d'enregistrement (40} est avancé,
caractérisé par des moyens de déplacement (1h,
1k, 11, 50, 50a - 50e) destinés & déplacer ledit arbre
{2) et lesdits moyens de restauration (15 - 35) enun
bloc, afin d'ajuster un intervalle entre lesdits
moyens d'enregistrement (9) et ledit support
d'enregistrement (40), grice A quoi les positions
relatives desdits moyens de restauration (15 - 35)
et lesdits moyens d'enregistrement (9) sont mainte-
nues constantes indépendamment des positions
relatives de ces derniers moyens et dudit support
d'enregistrement (40).

6. Appareil selon la revendication 5, caractérisé en ce
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que lesdits moyens de déplacement (1h, 1k, 11, 50,
50a - 506) comprennent un premier &lément de
déplacement (50b) destiné & déplacer un &ément
{50) de support analogue & une plagque sur leque!
sont montés lesdits moyens de restauration (15 -
35), et un second élément de déplacement (50a)
destiné & déplacer ledit arbre (2).

Appareil selon la revendication 5 ou 6, caractérisé
en ce que lesdits moyens de restauration (15 - 35)
comprennent un mécanisme de coiffage (35), une
lame de nettoyage (17) et une source d'entraine-
ment {11) pour ceux-ci, ladite source d'entraine-
ment {11} appliquant une force de rotation audit
arbre (2) par lintermédiaire d'un mécanisme (12,
13) de transmission, et ledit arbre (2) compaortant
une vis-mére (2, 2a) pour déplacer ladit chariot (6}
sous ['effet de la rotation de ladite vis-mére (2, 2a).

Appareil selon l'une des revendications 5 &4 7,
caractérisé en ce que lesdits moyens d'enregisire-
ment (9) comprennent un fransducteur électrother-
mique dastiné & produire de la chaleur par laquelle
de I'encre est éjectée desdits moyens d'enregistre-
ment {9).
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