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INK-J~T RECORDING DEVICE 

The present invention relates to an ink-jet recording 

5 device which includes a recording head movable in the w-1-dth 

direction of recording paper and which expels ink droplets onto 

the recording paper to form an image ·thereon and, in .more 

particular, an ink-jet recording device which includes capping 

means and cleaning means for keeping the ink expelling ability 

10 of the recording head. 

Conventionally, there is known an ink-jet recording 

device which expels ink, wh.i,ch ·is pressurized in a pressure 

chamber, onto recording paper as ink droplets to thereby record 

15 print data. In the converitional ink-jet r~crirding device, ink 

solvent is easy to evaporate from a nozzle opening 1 which 

increases the viscosity of the ink and causes the ink to dry. 

Also, dust can be easily attached to-the ink and air bubbles 

can· be mixed into the ink. For these reasons, there can be 

20 produced poor printing in the conventional ink-jet recording 

device. To cope w~th this problem, the ink-.jet recording 

device of this type includes capping means for sealing the 

nozzle opening during the non-printing time and cleaning_rneans 
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for cleaning the vicinity of. the nozzle opening according to 

demand. 

In Unexamined Japanese Patent ~ublication Hei No. 1-

125239 / there is disclosed a device, that is, one of .such 

5 capping means / in which a sled to be pushed and moved by a 

carriage in a home position is moved along an inclined gµide 

surface in a frame to the riozzle opening surface of a recording 

head, and a cap fo::aned of an elastic member provided on 'the 

surf ace of the sled is pushed against the recording head to 

10 thereby seal the opening of the nozzle. 

Also 1 in a device disclosed in Examined Japanese Patent 

Publication Hei No. 2-13910 of Heisei 1 there is employed means 

for pressing a cap against a recording head, in which two arms 

forming a parallelogram are ipterposed between a frame and the 

15 cap and the cap is moved by a carriage ·in the horizontal 

direction and also in the direction of the recording head, that 

is 1 in the vertical direction. 

In the above-mentioned conventiona1·devices 1 since the 

amount of movement in the vertical direction is defined by an 

20 inclined guide surface on the frame.and by the parallelogram 

link, when the distance between the running pa th of the 

carriage and the frame varies somewhat due to error in work~ng 

of parts or in assembling thereof, or when the distance between 

a platen and the recording head is re-adjusted so as to print 

25 an image on thick r~cording paper such as an envelope, the 
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distance between the recording head and the cap varies so:. that 

an operation to seal a nozzle opening depends on the elastic 

defonnation of the cap itself. This structure reads no special 

problem when the sealing surface is small but, when a recording 

5 head includes a large nwnber of nozzles, it is very difficult 

to seal the whole surface thereof equally. 

Further, in a device disclosed in Unexamined Japanese 

Patent Publication Sho No. 59-103762, an inverted-L-shaped head 

protect cover is supported in a home position in such a manner 

10 that it is rotatable at a point, and the protect cover is 

rotated by a carriage which has moved to the home position, 

thereby pressing a cap provided at one end of the protect cover 

against a recording head. 

Since the amount of_ rotation of the protect cover 
-

· 15 varies according to the distance to the nozzle surface, this 

device can provide a positive sealing effect even on a 

recor~ing device in which the distance between a. platen and a 

printing head is adjustable. However, due to the fact that the 

direction of movement of the recording head is different from 

20 the direction of the movement of~ the cap, the relative 

movements produced between the recording head and cap cause the 

cap to be deformed unnecessarily, which fa€ilitates the 

breakage or damage of the cap. 
, . 

In addition, as disclosed in Unexamined Japanese Patent. 

25 Publication Hei No. 2~518, as cleaning means, there is proposed 
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means .i:n which a cleaning member, which is used to rub the 

nozzle surface of a record.J."ng head· · t · k · d .# .J.n wo in s o. modes, is 

disposed in the vicinity of a cap device in such a manner.that 

it can be advanced and retreated to~ard and away from the 

recording head . 

,_ According to the de~ice, it is possible to clean the 

nozzle surface according to the· contaminated conditions thereof 

but, however, there is required a drive mechanism to advance or 

retreat the cleaning member alo!lg · the moving path of. the 

recording head. 

In view of the forgoing problem, it is an object of the 

present invention to provide an ink-jet recording device in 

which a capping operation and the advance and retreat of a 

cleaning member are executed by the movement of a carriage to 

thereby be able to provide a compact ink expelling ability 

maintaining and recovering means~ . This ·object is solved by 

the ink-jet recording device of indepe.ndent claim 1 or 13 . 

Further advantageous features, aspects and details of the 

invention are evident from the dependent claims, the 

description and the drawings. The claims are intended to be 

understood as a first non-limiting approach of defining the 

invention in general terms. 

According to a preferred aspect of the invention, there 

is provided an ink-jet recording device which comprises cap 

support means disposed out of a printing area and pressed by 

a carriage to move between a non-capping pos~tion and a 

capping position, shift means · for shifting tlie cap support 

means to the nozzle surf ace of a recording head in a pro~ess 

of the recording head moving from the non~cappin~ 
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position to th~ capping position, cl~iriing material SUfport 

means for moving between a non-cleaning position and a cleaning 

position by the movement of the carriage, the cleaning material 

support means being mounted swingable to the cap support means, 

s and suction means for supplying a negative pressure to the."cap 

means to thereby suck out ink in the cap into a waste ink tank. 

If the recording head moves to a position out of·. the 

printing area, then the capping support means moves to the side 

of the recording head to bring a cap member into elastic 

10 contact with the front surf ace of the recording head. Also, if 

the moving mode of the recording head is changed, then th~ 

cleaning member support member. is moved onto a recording head 

moving path .to thereby contactable with the recording head. In 

this condition 1 by advancing or ~eturning the recording head, 

15 the recording head can be rubbed with -different cleaning 

members to thereby make sure to remove dust and other foreign 

matters from the recording head. 

Fig. 1 is a top plan view of an embodiment of an ink-

20 jet recording device according to the invention; 

Fig. 2 is a side view of an embodiment of an ink-jet 

recording device according to the invention; 
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Fig. 3 (a) is a schematic view of the above device with 

a capping device as the center thereof, which shows a state in 

which a recording head is located in a printing area; 

Fig. 3 (b) is a schematic view of the above device·with 

S a capping device as the center thereof, which shows a state in 

which the recording head is located in a wait position; 

Fig. 4 {a) is a view of an embodiment of a cap member 

forming a part of the capping device, which shows a view of a 

section of the cap member parallel to the moving path of a 

10 recording head; 

15 

20 

Fig. 4 (b) is a view of an embodiment of a cap member 

forming a part of the capping device, which shows a view of the 

section thereof perpendicular to the . recording head moving 

path; 

Fig. 5 is view of an embodiment of a cam surface of a 

cleaning device employed in the invention; 

Fig. 6 is a section view of an embodiment of a suction 

pump employed in the invention; 
. 

Fig. 7 is a side view of the above suction pump; 

Fig. 8 is an explanatory view of a relation between the 

position of the recording head and the operations of the 

capping device and cleaning device; 
J 

Figs. 9 {a) and (b) are respectively explanatory views 

of the operations of the above devices; 
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Figs. 10 {a) and (b) are respectively explanatory yiews 

of the operations of the above devices; and 

Fig. 11 is an explanatory view of the operation of a 

cleaning menµ,er support frame caused by a flag piece of a 

s carriage. 

10 

15 

Now, description will be given hereinbelow of ·the 

details of the invention by way of the embodiments illustrated 

in the accompanying drawings. 

Figs. 1 and 2 are respectively a top plan view and a 

side view of an ink-jet recording device according to the 

invention. In these figures, reference numeral 1 (Fig. 2) 

designates a carriage which i~ supported by a guide shaft 2 and 

is allowed to reciprocate in the width direction of recording 

paper when it is driven by a·pulse motor {not shoW"n). The 

carriage 1 carries therein a recording head 3 for expelling ink 

droplets in such a manner that, in the present embodiment, the 

nozzle opening of the recording head faces downward. The 

carriage 1 also includes in its printing area outer end portion 

20 a flag piece la which can be selectively contacted with a 

remove piece 64 and an engagement piece 31 t~ oe descri~ed 

later. 4 stands for a paper feed roller which is supported._by ----·· -----------·- .. ____ _;,, __ :·-·-·-·- . . -
a drive shaft 5 and is connected through a ring or gear array 
6 to a paper feed motor 7. 

This Sheet Has Been Replaced 
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10 designates a capping device·which is disposed out of 

the printing area and is mounted on a base member 11 in such a 

manner that it can take two positions, that is, a capping 

position and a non-capping position in accordance with the 

5 movement of the recording head 3, as will be described later. 

The capping device 10 includes on its printing area a, cap 

member 12 and, on its outer side, a valve mechanism 14 which 

communicates the cap member 12 with an air release port 13. A 

cleaning member 17 is composed of a rubber plate 17a suitable 

10 for a wiping operation and a sponge member 17b suitable for a 

·1s 

rubbing operation. They are bonded to each other in such a 

manner that the rubber plate 17a is disposed on the outer side 

and the sponge member 17b is situated on the printing area 

side. 

15 stands for a · cleaning device which is swingably 

mounted to shafts 16, 16 respectively provided on the two sides 

of the capping device 10. Similarly to the capping device 10, 

the cleaning device 15 is able to take a cleaning position and 

a non-cleaning position in accordance·with the movement of the 

20 recording· head 3, and the cleaning member 1 7 formed of an 

elastic plate material is fixed to the leading end side or 

printing ar~a side of the cleaning device 15. ZO designates a 
/ , 

suction pump which communicates with the cap member 12 and a 

waste ink tank 22 by means of a tube 21 forming a part of the 
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pump and also which is connected to the paper feed motbr 7 

through a ring or gear array 23. 

Now, Figs. 3 (a) and (b) are respectively views of the 

above embodiment of the invention in which the capping device 

10 is shown as the center of the embodiment. In particular, 

.Fig. 3 (a) illustrates a state in which the recording he~d 3 

is located in the printing area, while Fig. 3 (b) illustrates 
a state in which the recording head 3 is located in the home 

position. In this structure, the cap member 12 is provided on 

10 a slider 26 which is movable in the moving direction of the 

·recording head 3 in parallel to a base member 25 and is also 

movable in the vertical direction. The slider 26 includes a 

projection 27 (see Fig. 4a) provided on the lower surface thereof, which 

projection 27 is movable along the base member 25 as its 

15 slidable surface. The projection 27 is also energized in two 

directions, that is / in the upward direction and in the 

direction of the printing area by a bending spring 29 {see Fig. 9 and 10) 

disposed on the printing area side. The bending spring 29 is mounted on 

a link 28 provided on the base member 25 and is placed between 

20 the link 28 and base member 25. The surface to be slided by 

the project~on 27 of ~he slider includes, as evident from ~ig 9a and lOa, . an inclined surface 25a with the printing area side as the bottom and a 
, 

plane.25b disposed at a height to push the cap member 12 against the 

recording head 3 when the recording head 3 reaches the home 

25 position. Also, the slider 2 6 includes in the two sides 
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thereof guides 30, 30 respectively spread out toward:.. the 

printing area to the width of the recording head 3, and in the 

outer end portion thereof an engagement piece 31 to be 

contacted by a flag piece la of the carriage 1 (as shown in Fig 

s 9a and lOa). 

The cap member 12 is constructed in the form of an 

elastic cup which includes in the upper surf ace thereof an air 

intake port 41 in communication with the air release port· 13 

through a piece 40 and a suction port 42 to which a negative 

10 pressure· from the pump 20 is applied. The air intake port 41 

is connected to the air release port 13 by a pipe conduit 43, 

while the suction port 42 is connected to the pump tube 21 by a 

pipe conduit 44. The pipe conduits 43 and 44 are formed by 

injection molding so that the~ can be integral with the elastic 

15 cup. And, in the leading end portion where the air release 

port 13 is formed, there is formed a valve seat portion in such 

a manner that it can be closed by a valve body 5 2 to be 

described later. .~lso, a tube forming the other pipe conduit 

44 is connected to the pump tube 21 by means of a connecting 

zo through. hole 45 formed in the slider 26. This structure allows 

the frame body 12 to receive a reaction force generated from a 

tube 21 with the movement of the recording head 3, which 

prevents a useless force from acting on _the slider 26 and cap 

member 12 and prevents the slider 26 and cap.member 12 from 

· .25 being shifted. 
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The cap member 12, as shown in Fig. 4, is stored,in a 

receive member 46 formed of a highly rigid material such as 

macromolecule and the like so that a part of the edge of the. 

cap ember 12 forming the opening thereof can be exposed. Also, 

s the cap member 12 stores therein an ink absorber 47 formed of 

a porous material which can absorb ink. The receive member 46 
: 

includes in the upper portion thereof two arms 46a, ·45a 

respectively extending perpendicularly to the moving direction 

of the recording head 3 and in the bottom portion thereof a 

10 hemispherical recessed portion 46b. The upper portion of the 

cap member 12 is loosely fitted with the slider 26 by means of 

the two arms 46a, 46a, while the bottom portion thereof· is 

loosely fitted into a hemispherical projection 48 projecting 

out from the slider 26. Oue to this, regardless of the 

15 attitude of the recording head 3, the cap· member 11 can be 

tightly· contacted with the front surface of the recording head 

3. 

Referring back ag.ain to Fig. 3, the capping device 10 

includes the ·above-mentioned valve mechanism which includes a 

20 valve body 52 disposed opposed to the air release port 13 and 

mounted to one end of a guide rod 51 always biased toward 

the air release port 13 by a spring 50, a .drive rod 54 

biased outwardly by a spring 53 stronger than the spring 50 

in such a manner that the opposite side portion thereof to the 

25 printing area is always projected out from the cap member 12, 
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and engagement pieces 55, 56 respectively for engaging the 

guide rod 51 with the drive rod 5 5 . In the valve mechanism 1 O, 

when the drive rod 54 is pushed by the movement of the 

recording head 3 into a condition shown in Fig. 3 (b), then.the 

s valve body 52 loses its braking force and thus it is abutted 

against the air release port 13 only by the energization force 

of the spring SO. 

In Fig. 3, 15 stands for a cleaning device which 

includes the cleaning member 17. More particularly, the 

10 cleaning member 17 is_ disposed in a frame body 61 which i~ 

supported in such a manner that an elongated groove 60 (as· 

shown in Fig. 9) formed in one surface thereof and a round hole 

(not shown) formed in the other surface thereof are loosely 

fitted over the shafts 16, 16. respectively provided on the two 

15 sides of the slider 26 supporting the cap member 12 and a.lso 

which is swingable about the round hole in the vertical 

direction as well as in a direction perpendicular to the moving 

direction of the recording head 3. 

The frame body 61 includes· a projection 57 which 

20 extends downwardly nearer to the. center of the leading end 

portion of the printing side thereof and also which is always 

biased downwardly toward the print_ing area· by a tension 
, 

spring 63 provided between the slider 26 and itself. Also, ·the 

frame body 61 includes a remove piece 64 and cam surface 65 

25 which are formed respectively on the two sides thereof facing 
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each other with the moving path of the recording head between 

them. The remove piece 64 is formed in a triangle which has a 

recording head passing side as a vertex. When the inclined 

surfaces 64a, 64a facing each other with the vertex between 

s them get in contact with the flag piece la of the carriage 1, 

then the frame body 61 · is cause to swing in a horizontal 

direction to thereby remove the engagement between the · cam 

surface 65 and a cam follower 69 to be described later. The 

height of the remove piece 64 is selected to be higher than the 

10 guides 30, 30 of the slider 26 to thereby prevent the flag 

piece la of the carriage 1 from contacting with the guides 30, 

30. 

In Fig. 5, there is shown an embodiment of the above­

mentioned cam surface which includes a first inclined surf ace 

15 71 forming a first path which is used to guide the frame body 

·51 upwardly when it is pushed by the carriage 1 in a direction 

going out.of the printing area from a stable point Pl at which 

it gets in contact with the carriage 1 while the carriage 1 is 

put in its non-contact condition, a second inclined surface 72 

20 forming a second path which extends from the lower end of the 

first inclined surface 71 horizontally in a direction extending 

toward outside the printing area, a third incliRed surface. 73 

forming a third path which is used to raise the frame body 61 
·-

to a cleaning position, a fourth inclined surface 74 used to hold 

25 the frame body 61 ·at the cleaning position, and a fifth 
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inclined surfa~e 75 for guiding a cam follower 69 to the ~irst 

inclined surface 71. 

The above-mentioned first and second inclined surfaces 

71 and 7 2 respectively have a section of a right-angled 

s triangle so that the frame body 61 can get over them when i.t is 

moved in the directions s·hown by arrows 7 6 and 7 7 . Also,, the 

fourth inclined surface 74 has a height selected so that·the 

cam follower 69 can· get over it when the frame body 61 is 

swng. The stable point Pl is set at a position where the 

10 cleaning member 17 is not in contact with the nozzle surface of 

the recording head, while a quasi-stable point P2 is set at a 

position having a level difference H from the stable point Pl 

so that the cleaning member 17 can contact with . the nozzle 

front surface of the recordiug head at the quasi-stable point 

15 P2. 

In.Fig. 6, there is shown an embodiment of the above-

mentioned suction pump 20. In this embodiment, the suction 

pump 20 is constructed as a so called peristaltic pump in which 

the outside of the pwnp tube 21 connecting the cap member 12 

20 with the waste ink tank 22 is held by a case 80 in such a 

manner that the pwnp tube outside can be almost circular, and 

the inner peripheral surf ac~ thereof is elasticaJiy pressed_ by 

two rollers 82, 82 respectively mounted rotatably to a drive 

panel 81 in such a manner that a rotary shaft Bla is put 

25 between the two rollers 82. The two rollers 82, 82, as shown 

- 14 -
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in Fig. 7, are mounted to the drive panel 81 in such a manner 

t~at they are loosely fitted into elongated grooves (not shown) 

.whose distances from the center thereof vary gradually. When 

the paper feed motor 7 is rotated forwardly, then the rollers 

s 82, 82 are moved toward the tube 21, that is~ toward the outer 

peripheral side of the drive panel to take positions to be able 

to press against the tube 21. On the other hand, when.the 

paper feed motor 7 is rotated inversely for paper feed, then 

the rollers.are moved toward the center of the drive panel to 

10 take positions to be able to cut off contact with the tube 21. 

In the portion of the drive panel 81 that faces the 

tube 21, there is mounted a plate member 83 having a small 

coefficient of friction, which is formed of macromolecule mixed 

with a lubricant such as molybdenum or the. like. The plate 
.. 

15 member 83 is used to reduce friction between the drive panel 81 

and tube 21. The drive pa·nel 81 includes in the outer 

periphery thereof a gear 81b which is connected to the paper feed 

motor 7 through a ring or gear array 23. 85, 86 respectively 

designa"te differential gears mounted eccentrically on the shaft 

20 of the drive panel 81 to red.uce the rotation of the drive panel 

1 at a given ratio and then transmit the reduced rotation to a 
. 

valve mechanism operation pi.ece 88. The reducing ratio: is 

selected as a·value, for example, 6400 to 1, which make; it 

possible for a spring provided between the base member 25 and · 
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the operation piece 88 to retreat the operation piece 88' from 

a position opposed to the drive rod 54. 

Next, description will be given below of the operation 

of the thus constructed device with reference to Figs. 8, 9. and 

s 10. 

When the recording head 3 waits at the home. positiqn (a 

position i shown in Fig. 8), the cam follower 69 occupies the 

quasi-stable position P2 of the cam surface 65 to thereby raise 

the frame body 61 and also the drive rod 54 is pushed by the 

10 valve mechanism operation piece 88 to thereby close the air 

release port 13, so that the recording head 3 is hennetically 

sealed by the cap member 12 to prevent ink from being dried 

(See Fig. 9 (a ) ) . 

In the waiting stat~, if the power supply turns on, 

15 then at first the carriage 1 is moved to the printing area side 

to thereby cause the recording head 3 to pass through a cleaner 

set position (a position ii shown in Fig. 8) and move to an air 

suction position (a position iii shown in Fig. 8). In this 

moving process, the slider 26 moves ~long the plane 25b and, 

20 therefore, the cap member 12 continues to seal the front 

surface of the recording head 3. At this position, the valve 

body52 is retreated from the air release port i3 by the drive 

rod 54. After then, the paper feed motor 7 is rotated 

forwardly and the rotational movement of the paper feed motor 

25 7 is transmitted through the ring or gear array 6 to the suction pump 
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20, so that the drive panel 81 of the pump 20 is rotated=. in a 

direction of an arrow A sh.own in.Fig. 7. The rotation of the 

drive panel 81 moves the rollers 82, 82 outwardly along the 

elongated grooves Slc, Slc to thereby rub the tube 2i and.thus 

s generate a negative pressure. In this condition, since the air 

release port 13 is open, waste ink possibly remaining in, the 

absorber 47 and tube 21 can be discharged into the waste· ink 

tank 22 without applying the negative pressure to the recording 

head 3. This can prevent air bubbles from entering the nozzle 

rn in the capping operation. 

On the other hand, the rotation of .the drive panel 81 

of the pump 20 is transmitted to the differential gears 85, 86 

and is then transmitted to the valve mechanism operation piece 

88. In this state, because the accumulation operation time of 

15 the ·pump 20 is short, the valve mechanism. operation piece 88 

cannot be retreated from the contact area of the drive rod 54. 

After completion of the suction for a given period of 

time, the carriage l is moved toward the printing area. The 

slider 26 follows the movement of th·e carriage l due to the 

20 energization forces of the springs 29 and 63 and moves along 

the plane 25b to the printing area. When it moves to a given 
. 

position, then the slider 26 reaches the inclined surface 25a 

and thus it goes downward, which causes the cap member .li to 
·-

part from the front surface of the recording head 3. At a 

25 stage when the engagement between the cap member 12 and 
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recording head 3 is removed completely, the carriage 1 inverts 

its moving direction.and then moves toward outside the printing 

area. As a result of this, the cam follower 69 rises through 

the inclined surfaces 71, 72 and 73 (see Fig. 5 and Fig. 9{b)). If the 

s carriage 1 moves further.and rea~hes the quasi-stable point P2, 

then the frame body 61 is raised up by the height H. Due to 

the raise of the frame body 61, the cleaning member 17 is also 

raised up and is set at a position where it can be contacted 

with the f rent surf ace of the recording head 3 (See Fig. 10 

10 (a)) . In this state, if the carriage 1 is further moved toward 

the p~inting area, then a rubber plate 17a is positioned upside 

and is abutted against the recording head 3, so that the 

vicinity of the nozzle opening of the recording head 2 is wiped 

to thereby remove ink droplets attached thereto due to suction 

15 or flushing. 

In this manner, when the recording head 3 passes 

through the cleaning member 17 and then the flag piece la of 

the carriage 1 reaches the remove piece 64, then the remove 
. 

. piece 64 is . pushed off outwardly by an angle of e in a 

20 direction of an arrow B shown in Fig. 11 by the flag piece la; 

so that the earn surface 65 is caused to part from the earn 

follower 69 (see Fig. 11). This removes the ~upport of the 
> 

inclined surface 74 by the cam follower 69, the frame body 61 

is moved down by the energization force of the bending spring 

25 29, and the· cleaning member 17 is caused to retreat from the 
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passing surface of the recqrding head 3. When the recording 

head 3 moves further toward the printing area and passes 

through a drive switch position (a position viii shown in Fig. 

8) , then the paper feed motor 7 is rotated reversely to ·.send 

s out the recording paper to the printing area, so that the 

recording paper can be set in a printable state. 

On the other hand, at a time when a printing operation 

in the printing area continues for a given period of time and 

an ink expelling recovery operation is required, the printing 

10 operation by the recording head 3 is temporarily stopped and 

the recording head 3 is moved tow~rd the home position. In the 

process of movement to the home position, the flag piece la of 

the carriage 1 passes through the remove piece 64 and then the 

recording head 3 arrives at the guides 30, 30. The slider 26 

15 is guided by the guides 30, 30 so that it is positioned at the 

center of the recording head 3 . .And, if the carriage 1 moves 

further and thus the flag piece la comes in contact with the 

engagement p1ece 31 so that the recording head 3 is positioned 
. 

at a flushing position (a position shown by v in Fig. B) while 

20 it is opposed to the cap member 12 at a given distance, then 

ink is expelled regardless of the printing signal from at least 

the nozzle openings of the recording head 3 thae have not been 
, 

used during the printing operation, thereby executing a 

flushing operation. That is, by means of the flushing 

25 operation, ink remaining in the·nozzle openings not used during 
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the printing process is discharged out into the cap memb~r 12 

to prevent the ink in the nozzle openings from increasing its 

viscosity. 

After completion of the flushing operation, if the 

s carriage 1 is moved again toward outside the printing ·area, 

then the slider 26 is moved upwardly along the inclined su~face 

25a in accordance with the movement of the recording head 3. 

And, at a time when the slider 26 is moved up to a position to 

allow capping and to allow the valve body 52 to retreat from 

10 the air· ·release port 13 by use of the drive rod 54, that is, 

the air suction position (shown by iii in Fig. 8), the suction 

pump 20 is put into operation. As a result of this, the waste 

ink absorbed by the ink absorber 47 in the flushing operation 

can be discharged out into the waste ink tank 22. The rotation 

15 of the suction pump 20 in the ink dis~harge process is also 

transmitted to the differential gears 85, 85 and the number of 

operations thereof is accumulated. 

On completion of the air suction, if the recording head 

3 is moved toward the printing area,_- then the slider 26, as 

20 described before, is caused to follow the movement of the 

carriage·! by the energization force of the spring 29 and is 

moved along the . plane 25b to the printing area·. 
' 

When the 

slider 26 moves_ to a given position, then it arrives at '..the 

inclined"· surface 25a along which it is then moved downwardly, 

25 so that the cap member 12. is caused to part from the front 
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At a stage where the 

engagement between the cap member 12 and recording head 3 is 

completely removed, the carriage 1 inverts its moving direction 

and then moves toward outside the printing area. This causes · 

s the cam follower 69 to move upwardly through the inclined 

surface 71, 72 and 73 (see Fig. 9 (b)). If the cam follower 69 

moves further and arrives at the quasi-stable point P2, then 

the frame body 61 is lifted up by a height H. As the frame 

body 61 is lifted up, the cleaning member 17 is also lifted up 

10 and is set at a position where it can get in contact with the 

front surface of the recording hea~ 3 (see Fig. 10 (a)). In 

this state, if the carriage 1 is further moved toward the 

printing area, then it comes in contact with the recording head 

3 with the blade member 17a·positioned on the upper surface 

15 side thereof, so that the vicinity of the nozzle opening of the 

recording head 3 is wiped to thereby remove the ink droplets 

that are attached to the nozzle opening due to the flushing 

operation. 

At a stage where the ink expelling ability is recovered 

20 in this manner, if printing data exists, then the carriage 1 is 

simply moved to the printing area. 

On.the other hand; if the printing dat~ is absent-and 

the device goes to its rest condition, then the carriage 1 is 

.moved toward the wait position. As a result of the movement of 

25 the carriage 1, the slider 26 goes upwardly along the inclined 
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If the slider 26 

goes further toward outside the printing.area, then the passing 

of the recording head 3 in this process can be detected by home 

position detect means (not shown). After a signal is output 

S .from the home position detect means, if the carriage i is 

further moved a given amount toward outside the printing a,rea, 

that is, a deceleration distance necessary to decelerate from 

a given speed to stop, then the projection 27 of the slider 26 

reaches the plane 25b, and the cap member 12 is elastically 

10 abutted ·against the front surface of the recording head 3. If 

the carriage 1 passes through the air suction position (a 

position shown by iii in Fig. 8) and the cleaner set p·osition 

(a piston shown by ii in Fig. 8), then the drive rod 54 is 

abutted against the val~e m~chanism operation piece 88. In 

15 this state, the carriage 1 is caused to stop and is set at its 

wait position (a position shown by i in Fig. 8) . In this 

state, the support by the guide rod 51 is removed and thus the 

air release port 13 is sealed by the valve body 52 due to the 

energization force of the spring SO, and the carriage 1 or the 

20 recording head 3 is prepared for the next printing operation in 

a· condition where the drying of the ink in the nozzle opening 

is prevented. 

Due to the fact that between the detect positio11· (a 

position-shown by iv in Fig. 8) of the recording position 3 to 

25 be detected by the home position detect means and the wait 
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position (a position shown by i in Fig. 8) of the reco+ding 

head 3 there is disposed an approach distance to decelerate at 

least the carriage, even if a carriage drive motor goes out of 

order during the printing operation in the printing area,. the 

s position of the recording head 3 can be detected by the home 

position detect means in a stage before it returns to the ¥ait 

position and, therefore, it is possible to set again· an 

accurate moving distance to the wait position with the li.ome 

position detect position as a refe~gnce. As a result of this, 

10 the recording head 3 can be positioned at the wait position 

with accuracy and thus the cap member 12 can be positively 

abutted against the recording head 3. 

Also, during the operation of the pump 20, · if the 

carriage 1 is forcibly moved in error toward the printing area 

15 by an external force and is caused to pass through the drive 

switch position, a recording paper supply operation is started. 

However, according to the present embodiment, since the passing 

of the recording head 3 can be detected by the home position 

detect means in a stage before the carriage 1 arrives at the 

20 drive switch position (a position shown by viii in Fig. 8), the 

recording paper can be handled according to the position of the 

·recording head 3, which makes it possible tG 'prevent the 

recording paper from being loaded at the improper position of 

the recording head 3 and thus to prevent too many sheets of 

z5· recording paper from.being supplied together. Especially, as 
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in the present embodiment, if there is employed a syst~m in 

which the suction operation and the recording paper loading_ 

operation are executed by switching the direction of rotation 

of the same motor 7, then the reliability can be improved to a 

' great extent. 

When a great change is given to the ink flow pa~h by 

replacement of an old ink cartridge with a new one or by 

mounting a new head, there is required a rubbing operation: In 

this case, the cleaning member 17 is raised according a 

10 procedure similar to the above-mentioned wiping operation and 

the recording head 3 is moved to the printing area. After 

then, the carriage 1 is moved in an opposite direction (a 

direction of an arrow C shown in Fig. 10 (b)) to the wiping 

operation. As a result of th.:j.s, with the rubbing member l 7b as 

15 the upper surface thereof, the cleaning member 17 is abutted 

against the front surface of the recording head 3. 

Now, when the amount of accumulation of the waste ink 

accumulated by the above-mentioned flushing operation and the 

forced suction of ink from the nozzie openings reaches the 

20 capacity of the waste ink tank 22,, then. the valve mechanism 

piece 88 is caused to retreat from the position of the drive 

rod 54.by the differential gears BS, 86 (a state shown by 

reference character 78' in Fig. 7). For this reason, even if 

the recording head 3 is capped, the drive rod 54 cannot be 

25 pressed by the valve ·mechanism operation piece 88. This allows 
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the air release port 13 to be in communication with the air and 

thus there is eliminated the possibility that the negative 

pressure from the suction pump 20 can be increased up to a 

degree to be able to suck out ink from the recording head 3 

s forcibly. As a result of this, the waste ink is prevented from 

flowing over from the waste ink tank 22, which in turn makes it 

possible to prevent the interiors of a printer box from b~ing 

contaminated and a circuit substrate from being short 

circuited . 

10 . In the above-mentioned embodiment, the remove piece is 

pressed by the carriage. However, it is obvious that a similar 

action can be provided even when the remove piece is pressed by 

the recording head. 

As has been described heretofore, according to a specific aspect of tn~ 

15 present invention, there is provided an. ink jet recording 

device that includes cap support means which is disposed out of 

a printing area and, when pushed by a carriage, can be moved 

between a non~capping position and a capping position, shift 

means which, in a process where a rec~rding head is moved from 

20 the non-capping position to the capping position, displaces the 

cap support means, cleaning member support means which is 

swingably mounted to the cap support means and mov~s between a 

non-cleaning position and a cleaning position in accord19;nce 

with the movement of the carriage, and suction means which 

25 supplies a negative pressure to the cap means to thereby suck 
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out ink within a cap into a waste ink tank. According to~this 

structure, the parts necessary for the capping operation and_ 

cleaning operation can be moved to and from a recording head 

moving path only by means of the movement of the carriag~ or 

s recording head. This makes it possible to simplify and make 

compact drive means for an ink expelling ability keeping, and 

recovering device. 

According to a further aspect of the invention an ink-jet 
recording device is disclosed. The cleaning device is 
swingably1'nolinted to the capping device by means of shafts and 
is movable between a non-cleaning position and a cleaning 
position in accordance with the movement of the recording 
head. A suction pwnp which supplies a negative pressure to 
the capping device sucks out ink within a cap member into a 

waste ink tank. In the ink-jet recording device, the capping 

device and cleaning device- can be selectively moved to and 
from a recording head moving path only by device of the 
movement of the carriage. 
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1. An ink-jet recording device, comprising: 

a recording head (3) · for expelling ink droplets onto 

recording paper in accordance with a printing signal; 

paper feed means (4) for moving said recording paper; 

a carriage ( 1) for moving said recording head . ( 3) in a 

direction perpendicular to a paper feed direction; 

capping means (10) including: 

a cap member ( 12) resiliently contactable with the nozzle 

opening surface (42) of said recording head (3) for 

hermetically sealing the -nozzle opening surface ( 42) of 

said recording head (3); 

cap support means ( 26, 46) for. supporting said cap member 

( 12), said cap support means being disposed out of a 

printing area, said cap support means being movable between 

a non-capping position and a cappi~g position when said cap 

support means is pushed by said carriage; 

shift means for shifting said cap support means (26,46) to 

the n<?zzle su~face ( 42) of said recording h~ad ( 3) in a 

process where said recording head moves (3) from said non- . .. 
capping position to said capping position; 

, 

cleaning means (15) including: 

a cleaning member ( 17) for rubbing the front surface of 

said recording hea.d ( 3) to thereby clean the front surf ace 

- 1 -
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cleaning member support means for supporting said clea~ing 

member (17) and for moving between a non-cleaning position 

and a cleaning position in accordance with the movement of 

said carriage (3), said cleaning member support means b~ing 

mounted swingable on said capping means (10); 

2. The ink jet recordi~g device of claim 1 further including 

suction means (20) for supplying a negative pressure to 

said cap member (12) and for sucking out ink within said 

cap member (12) and optionally a waste ink tank {22); 

for storing waste ink therein which is sucked out from said 

cap member (12) by the suction means (20). 

3. An ink-jet recording device as set forth in claim 1 or 2, 

wherein said cap member (12) is mounted to said cap support 

member through swingable support'rn~ans. 

4. An ink-jet. recording device as set forth in claim 3, 

wherein said swingable support means (26,46) i~cludes: 

two aI:ll1.s ( 4 6 a , 4 6 a ) respectively extending in ~two 

directions from said cap member {12); 

and a universal joint mechanism (46b) disposed in the 

bottom portion said cap member (12). 

- 2 -
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5. An ink-jet recording device as set forth in any one of the 

preceding claims, wherein said cap member (12) and suction 

means (20) are connected to each other through a connecting 
hole (45) formed in said cap_support means. 

6. An ink-jet recording device as set forth in any one of: the 

preceding claims, wherein said cap support means (26) 
receives a pushing force to said non-capping position· and 
to said recording head (3) by a bending spring (29) 
provided between a base member ( 25) and said cap support 
means ( 26). 

7. An ink-jet recording device as se_t forth in any one of the 
preceding claims, wherein said cap member (12) is connected 

to an air release port (l~) through a valve mechanism (14) 
and said air release port (13) is opened-and closed by said 
valve mechanism ( 14 )_ which is incorporated in said cap 
support means (26) and is operable in accordance with the 
movement of said carriage (3). 

8. An ink-jet recording device as ·set forth in Claim 7, 
wherein said valve mechanism (14) includes: 

a first vent member (51) having in one end portion thereof 
a valve body (52) for hermetically sealing scrid air release 
port (13) and an engagement portion in the other end, ~aid 

first-member (51) being normally urged by a spring (50) so 
as to close said air release port (13); and 

a second vent member ( 54) for removing the engagement of 
the said engagement portion in accordance with the movement 
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9. An ink-jet recording device as set forth in any one of the 

preceding claims, wherein said cleaning member (17) supi;>ort 

means is disposed in . said capping means in such a manner 

that said cleaning member support means (10) is swung about 

a point in a horizontal direction perpendicular to · the 

moving path of said recording head ( 3) as well as in a 

vertical direction, said cleaning member support means 

includes a cam surface (65) which is contacted with and 

detached from a cam fol~ower (69) on one side thereof and a 

remove piece ( 64) on the other side thereof in such a 

manner said cam surface (65) and said remove piece (64) are 

faced to each other through said recording head moving 

path, and said cleaning member support means retreats to 

said non-cleaning position when said carriage (3) comes in 

contact with said remove piece (64). 

10. An ink-jet recording device as set forth in any one of the 

preceding claims, wherein said suction means (20) includes 

a peristaltic pump having a tube ( 21) whose outer 

peripheral surface is kept in a circular shape is pressure 

contac.ted by a_pair of rollers (82,82) disposed spaced from 

each other, and in a drive plate ( 81) for holding said 

rollers (82,82) on a slide plate (83), disposed in an inner 

surface of said drive plate ( 81) '· for reQut:ing friction 

between said tube ( 21) and said drive plate ( 81) ~nner 

surface. 

11. An ink-jet recording device as set forth in claim 9, 
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U:\BENUIZER\ WI\S6013CLTXT 



.... 
THIS SHEET HAS BEEN ; 

I 111111111111111111 1111111 1111 
* C L M S * 
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wherein said suction means (20) includes on its drive shaft 

(Sla) a reduction mechanism (85,86) which, at a stage where 

a sucking operation to suck waste ink in an amount 

corresponding to the preset vol'llme of said waste ink tank 

( 22} has been executed, operates a valve mechanism drive 

piece (88) designed to keep said valve mechanism in an air 

released condition. 

12. An ink-jet recording device as set force in any of claims 

1 or __ 9, or any claim dependent on these claims, wherein 

said cleaning member support means includes a cam surf ace 

which is contacted with and detached from a cam follower in· 

such a manner that said cam surface faces one side of said 

recording head moving path, and said cam surface includes 

an inclined surface which, in accordance with the movement 

of said carriage, guides s~id cleaning member.support means 

in such a manner that said cleaning member i.s moved to said 

cleaning position, and another inclined surface which, in 

accordance with the movement of said carriage, guides said 

cleaning member support means in such a manner that said 

cleaning member is moved to said non-cleaning position. 

13. An ink-jet recording device espec~ally according to any one 

of the preceding .claims, comprising: 

. 
a recording head (3) for expelling ink _•droplets· qnto 

recording paper in accordance with a printing signal; 

paper feed means (4) for moving said recording paper; 

a carriage (1) for moving said recording head in a 

direction perpendicular to a paper feed direction; 
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capping means (10) inciuding: 

a cap member resiliently contactable with the nozzle 

opening surface of said recording head for hermetically 

sealing the nozzle opening surface of said recording head; 

cap support means for supporting said cap member, said.cap 

support means ·being disposed out of a printing area, said 

cap support means being movable between a non-capping 

posit~on and a capping position when said cap support means 

is pushed by said carriage; 

shift means for shifting said cap support means to the 

nozzle surface of said recording head in a process where 

said recording head moves from said non-capping position to 

said capping position; 

cleaning means (15) including: 

a cleaning member ( 17) for rubbing the front surf ace of 

said recording head. to thereby clean the front surface of 

said recording head; 

cleaning member support means f o:r; supporting said cleaning 

member and for moving between a non-cleaning position and a 

cleaning position in accordance with the movement of said 

carriage, said cleaning member support mean& being mounted 

swingable on said capping means; 

suction means ( 20) for supplying a negative pressure to 

said cap member and for sucking out ink within said cap 

member into a waste ink tank; 
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a waste ink tank (22) for storing waste ink ·therein· 

14 . An ink-jet recordin9' device according to any one of the 

preceding claims further comprising ink suction stopping 

means which does not allow the ink suction when the am0unt 

of the waste_ ink in said waste ink tank reaches a 

predetennined value. 
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