
•'!, 

~ll~ lk' ci lf<-1--

.f /V ·~ "°tJ 
INK JET TYPE RECORDING APPARATUS AND METHOD OF CLEANING A 

RECORDING HEAD 

I 1111.~ BEEN J 
This ,invention relates to ink jet type recording 

app~ratuses with nozzles for jettinq ink droplets, and .. more 

particularly to an ink. jet type recording apparatus with 

cleaning means for removing solidified ink, dust, fibers, 

etc. from the nozzle surface of the recording head. 

In an ink jet type recording apparatus, a small 

quant~tr of ink is jetted, in the to:m of droplets, trom the 

no2zles of the recording head·by the energy produced by a 

piezo-electric oscillator or heat generating element, thua 

f0%ming characters, patterns, etc. on a recording- medium. 

1'he ene:gy produced by the piezo-electric element or heat 

generatinq element to fly ink droplets is low, and therefore 

the gap between the nozzle surface and the recording medium 
-

is extremely small, not more than several millimeters. 

Kone•, when colli.dino with the recordinq mec:limn, the ink 

drop1eta a%O splac!M:ad back towards the recording head, thus 

ati.cldng onto the nozzle aurfaca. The ink droplets thus 

st'1clc: attract fibers coming out of the recording mecliua and 

d.u11t £n the ew::oundi.ng a£z ta ca.use them to ati.clc to the 
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no22le surtace. The fibers and dust thus 

the nozzle openings. 

'l'he recording head Of ink jet type has a number Of 

nozzles ext:ramaly small in diameter. Those nozzles are 

liable to be clogged up as was described above, and in 

addition they may be clogged up by the solvent of the ink 

itself. ln order to overcome this difficulty, in ganeral the 

ink jet type recording apparatus has a capping member for 

hermetically sealing the nozzles, and an ink discharge 

restorinq function of applying negative pressure to the 

capping member to forcibly discharge ink from the nozzles. 

However, this ink discharge restoring operation suffers from 

a difficulty that ink discharged from the nozzles is splashed 

on the nozzle· aur~ace, so that, .similarly as in the case 

where ink is splashed during·printing, fibers coming out of 

the recording medium or dust in the air may stick to the 

nozzle surface. 

In order to clean the nozzle surface which has been 

contaminated by ink splashed in various manners as was· 

dascribad above, the ink jet type recording apparatus haa 

means for cleaning the nozzle surface. 

Por in•tance, Japano•• Ot~l~ty ~atant Application 

(OPI) No. 5&47/198' (th• ta.xm •0~1· aa u••d harain means an 

•unexamined publiehed application•) ha• di.sc:locad. an ink jet 

tYI>& recordinq apparatus ha.ving_a elean~nq un:lt which 

campr~a••i a ~:Lzet c1ee.sU.ng memb•= 11a&de of a porou• plata 
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such as a sponge; and a second clecn~ng member :made of a 

"rubber plate. The first and second cleaning members are 

. arranged in such a manner that: t:he tront •nd portions cf them 

are free with the rear end porti.ons fixed, and the tree front 

and portions are held protruded into the pa1:h o: :movement o: 

the recording head. 

With the apparatus, whenever the rec~rdinq head is 

moved in one direction, the first cleaning member (por~us 

plate) wetted."with a solution rubs the nozzle SUJ:'face ot the 

recording headi and whenever the recording head is moved in 

the opposite direction~ the second cleaning member scrapes 

the solution off the nozzle surface. Th~a, the nozzle 

surface is maintained substantially clean at all times. 

The size oi ~hose cleaning members 1• selected in 

campliance with the size.of the·noz:le surface of the ink jet 

type recording head; that is, it is considerably small. 

Bence, it is conaid~rably difficult for them to have an 

elastic strength enough to provide a contact pressure 

required for cleaning the nozzle surface. "?hat is, the 

above-described cleaning unit suffers trom difficulties that, 

since the first and seco~d cleaning members are fixed only at 

the raa: end.a, they are low in elasticity, and the solidified 

:ink or f :ibGr• removad. by the cleaning operation are liable to 

enter the ~·P between th• ~irst and second cleaning members. 

us Patant Serial No. 4 1 951,066 has disclosed a 

cleaning mll.t campr.i.a.ing' a blade member of rubber, and a 
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aheet wh.ich a:e bot:.h arranged 

outside of the printing :region. Th• cleaning uni.t .i• 

advantageous in that those members exe pos~t1ve1y brough~ 

into elastic contact with the nozzle surf ace 1 so tha:i: ~· 

contaminants are positively wiped off and the solution is 

also positively scraped off; however, it is still 111111 SHUT HAS BEEN I 
REPLACED ·. 

disadvantageous in that it is·rather intricate in < 

constxuction because it need• means for driving the first and 

second cleaning members. 

It is therefore an object of this invention to 

provide an improved ink jet type recording apparatus with 

suitable cleaning means and a method of cleaning a recording 

head. This object is solved according to the present 

invention by. means of the ink jet type recording apparatus 

according to any one of independent claims 1, 8, 9, 14, and 16 

and the cleaning method according to any . one of the 

independent method claims 6,10, and 12. Further advantageous 

features, details and aspects of the invention are evident 

from the dependent claims, the description and the drawings. 

The claims a~e intended to be understood as a first non­

limi ting approach of defining the invention in general terms. 

Accordingly, a first aspect of this invention ia to 

provide an inJc jet type recording apparatus provided-with a 

cleaning unit which is simple in construction and can he 

miniaturi.zed., and which is able'"to positively :remove 

contaminants f:rom the recording head. 

A ••cond aspect of the invention is to provide an ink 

jet type recoxding apparatus provided with a cleaning unit 

which is able to affectively prevent the recon+amination of 

the recording head. 

According to one aspect the invention provides an ink jet 

type reco:dJ.nq appa:atua compr~ainqz a recording head of ink 

jet 'tl'P9 ~or jAt~q J.nJr: drop1ats £.rem nozzles to f0%'Jll a dot 

patteJ:n on a recoJ:ding medium1 cleaning means which is moved 

i.n anc:l ou.t. o~ the_path of JDOVement of th• recordi.ng head when 
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required1 and drive means for moving th• cleaning meana to a 

position wher~ the cleaning means is brought into contact 

with the nozzle SUJ:face of the record.ing h•Ad and to a 

position where the cleaning means is not i.n conuc-c 

therewith1 in which according to the 1nvent1on, 'the c1aan.1ng 

means comprises: a spatula-shaped elastic blade member; and a 

water-absorhing rubbing member bonded to the blade member, 

and one of the edqes ct the blade member and the rubbing 

member is selectively brought into contact with the noszle 

surface of the recording head with the aid of the elasticity 

of the blade member. 

l"IG. l is a view showing a structure of an ink jet 

type recording apparatus with a-cleaning unit accordin; to 

one embodiment of the present invention1 

FIG. 2 is a block diagram s~owing a cleaning 

operation control unit used ~ the ink jet type recording 

apparatus ot FIG. lJ 

7IG. 3 is a sectional ·view showing a cleaning unit 

used in the ink jet type recording apparatus of FIG. l; 

7XQ. 4 i• a flow chart showing a first c1eaninq 

method ~n a.n ~nlc jet type racordinq apparatus accord.inq to 

the preaent invent~on1 
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FIGS. Sa to Sd and 6a. td 6d cu:'e explanatoXJ" diagrams 

showing operations of a recording head and a cleaning unit 

according to the first clea.ninq method, respect~velyJ 

FIGS. 7a, 7b, Ba and Sb are enlarged d1agram8 show1.ng 

a cleaning element according to a modified eml:>OC11.ment o~ 'the 

present invention; 

FIG. 9 is a flow chart shewing a second cleaning 

method in an ink jet type recording apparatus accordin~ to 

the present invention; 

FIGS. lOa through lOd are explanatory diagrams 

showing· an operation of a cleaning unit according to the 
-

present invention, respectively7 

FIGS. 11 and 13 are block diagrams showing a timinq 

control means to be realized by a microcomputer, 

respectively; 

FIGS. 12 and 14 are block diagrams illustrative of 

the function of a microcomputer constituting the timing 

control means cf 7IGS. ll and 13, respectively; 

FIGS. 15 and 16 are flow charts showinq the operation 

of the timinQ control means of FIGS. 11 and 13, respectively; 

FIG. 17a is a front view.showing a drive means used 

in an in.Jc j•t type recording device according to a second 

~rGS •. 17b and 17c are aid• views showing the 

o~ration of a drive mean• shown in PIG lla,· respec~vely. 
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Prefe~ed embodiments of this invention will be 

described with reference to ~e accompany~n9 drawinq•. 

An ink jet type recording apparatus w~th a cleaning 

unit accordin~ to the invention, as shown in FIG. l, 

comprises: an ink jet type xecording- head 1 mounted on a 

carriage 4 which is reciprocated on guide members 2 alonq the 

axis of a platen 3 so that the head is moved to the pr~ntinq 

region, and to a cleaning unit S and a capping unit 6 

arranged outside the printing region. ~he carriaqe 4 is 

coupled through a timing belt 7 to a carriaqe d.rivinq 

electric motor 8. 'rhe platen 3 is coupled through a train of 

qears to a platen driving electric motor 10. 

·When at rest, the recording head l is positioned as 

indicated by the dotted lines, where it is capped by the 

cappinq unit 6, so that the ink is prevented from bellg 

dried. Furthexmore, when necessaxy, the nozzle surface of 

the recording head is cleaned by the cleaning unit S. 

Furthe:r in FJ:G. l, reference numeral 11 designates a 

c1eaning operation control unit for controlling the 

operations of the recording head 1, the cleaning unit 5, the 

cappbg- unit 6, and the carriaqe drivinq motor 8 to ~OJ:m a 

cleaning ope~aticn. 

Th• olGan.ing oparat.ion control unit 11, as shown in 

FIG. 2, comprises& ti.ming control means 20 fo: detectinq the 

moYeiaent o~ th• oa:riag•, to d•t•xmi.ne operation• for members 
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concern.1ng the c:lean.1nq operai:J.on; solenoid drive means 22 

for activating drive means 21 provided for the cleaning unit 

5 in response to a timing signal; suction pump dr.1v1nq means 

24 for controlling the operation of a suct~on pump 23 

connected to the capping unit 6; valve driving means 26 foz: 

operating (opening or closing) an air valve 25 connected to 

the capping unit 6; flushing means 27 for discharging ink 

from the recording head 1 in an ink discharge restoring 

operation; and carriage drivinq means 28 for moving the 

recordinq head 1 to 'tjle cappinq unit and to the cleaning unit 

s to clean it. 

FIG. 3 shows the cleaning unit S in detail. In FIG. 

3, reference numeral 30 designates a cleaning element, the 

rear end portion of which is coupled through a compression 

spring 31 to a frame 32. The cleaning element 30 is fo::cmed 

b¥ bonding a blade member 33 and a rubbing member 34 together 

with an elastic adhesive of rubber or silicon series in •uch 

a manner that the front end faces of th~ are flush ldth each 

other. The blade member 33 is fo%D\ed by molding a materia1 

•uch aa si1ic~n rubber or butyl rubber relatively high in 

elasticity; being substantially in the fol:JD of a spatula. 

'l'he rubbJ.ng ..... bar 34 i.a mad• of unwcvan c1oth hiQ'h both in 

hygro_ec:op~cJ. ty and ~n wear ro•J.stanco 1 howavar, it qoes 

without aayJ.ng that ~t may be formod using a ~oamed matexial. 

In a cleaning operation with the blade member 33, the 

latter 33 J.e pushed agaJ.nat the no•sle surface of the 
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recordlnq head a~ a pressure gf the orde: of 10 to 50 g., to 

remove a liqu~d such as ink from the nozzle surface. On the 

other hand, the rubbing :member j4 1s used to remove an 

extremely sticlcy material. Therefore, J.n a cleaning 

operation with the rubbing member 34, a relative hiqh 

pressure, about 50 to 150 g., is employed. 

In the case where the blade member 33 1• a rubber 

pla.te 1. 0 mm in thickness, 8 mm in length, 15 mm in width, 

and 40° in hardness while the rubbing member 34 is a piece of 

unwoven cloth 1.3 mm in thickness, 8 mm in length, and 15 mm 

in width, a pressure of the order of 40 g. is applied to the 

nozzle surface when the latter is wiped with the blade member 

33 1 and a pressure of the order of 130 g. when rubbed with - . 
the rubbing member_ 34. The unwciven cloth itself is not 

stiff, and cannot provide a pressure as high as 130 g. 

However, the rubbing member 34 of unwoven cloth, being 

supported by the blade member 33 of silicon rubber from 

behind, can provide a pressure hiqh enough to rub the nozzle 

Th• frama 32 is secured to the base of the recording 

apparatus body throuqh a tension spring 37 and an 

electronagneti.c plunger ~1 in such a manner that the and face 

36 conf.J:Onts w~th the noas1a su.z:face of the reco=ding head 1. 

~he tension ep~ing 37 i• so energized that the end face 36 ol 

the ~ing member 34 is retracted from the path of JnOvement 

of the recordi.ng- head 1. The eleot.roma.pet.io p1un9a: 21 .ia 
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so designed that, when energ~zed, it cauaeo the end face of 

the cleaning element 30 to qo across the path along which the 

nozzle surface of the recording head l 1s moved. 

A first cleaning operation' with the unit thus 

constructed will be described. 

When, during printing, tjle printing quality is 
. 

lowered, the recording head 1 (FIG. Sa) is retuxned fr~ the 

printing region to its home poaitioni i.e., its standby 

position (Step 60 in FIG. 4), where the nozzle surface la of 

the recording head 1 i• sealed with the capping unit 6 • 

. When, under this condition, the suction pump 23 is operated 

.with the valve 2S closed, negative pressure is applied to the 

nozzles so that ink ia discharqed from the nozzles into the 

capping space· (Step 61 in ~IG. 4, and FIG. Sb); that ia, an 

ink discharge restoring operation is carried out. 

Thereafter, the cappinq unit 6 ia disconnected from the 

recoX'ding head 1 1 and then the latter l is moved towards the 

printing reqion, as indicated at the ar:ow B in FIG. Sc (Step 

62 in FIG. 4). When ~e nozzle openings of the recording 

haad l are confronted with the rubbinq member 34 of the 

cleaning element 30 (Step 63 in FIG. 4, and PIG. Sc), the 

f luahing maa.n• ia opQrated to cause the recording head l to 

d~achCLX"ge inlc through the nozzles (Stap &4 in PIG •. 4) •. As a 

rc:sult 1 the xubbJ.ng membe: 34 of tho cleani.n.g unJ.t .s is 

wett~ with the inlc: thus discharged. When the recording head 

1 has p«s•ed th:ough the cleaning A1ament 30 (Stap 65 ~n FIG. 
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4), the electromagne~1c plunger 21 is exc~ted to cauee th• 

end face of the cleaning element 30 to go in the direction of 

the arrow c in ?IG. S across the path of move.men~ oi l:he 

nozzle surtace (Step 66 in FIG. 4, and FIG. Sd). 'nlerea:ter, 

the recording head 1 is moved in the opposite direction, 

towards the capping unit 6 (Step 67 in FIG. 4) until the 

nozzle surface la of the recording head 1 is brought into 

conta.et with the cleaning- element 30.· Whan, under this 

condition, the recording head l is further moved, tha 

cleaning element 30 is pushed against the side of the 

recording head l, so that the cleaning element 30 is 

.elastically defo:rmed in such a manner that the end portion is 

bent t~wards. the capping- unit 6, being laid over the 

recording ~ead l. Thus, only the rubbing member 34 comes 

into contact with the nozzle·suxface la of the recording head 

l (FIG.· 7a). When, under this condition, the recordinq head 

l is fu+ther moved towards the capping unit 6 (in the 
• 

direction of the arrow D in PIG. 71:>) 1 only the rubbing member 

34 wetted with ink is brought into contact with the nozzle 

surface la. of the recording- nozzle. When, under this 

condition, the recording head l is moved towards the capping 

uni.t &, the :ubbing membar 34 wetted with ink rubs the nozzle 

opening• (_.I:(:. ,a, and lr'IC:. 7b}, thu• ramovino solidified ink 

ox- duet therefrom. Xn thJ.• %'\lbbin.g operation, as is seen 

from FIG. 7b~ the %Ubbing member 34 is elastica1ly defoxmed 
- . 

wi.th the a.id of tha •i.li.con ruh'beZ' bl.ada 33, ao that only it• 
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end portion is brought into contact with the nos•l• openings 

to wipe off the ink solution and the solidified ink. 

In the case where, alth~ugh the recording heed 1 has 

passed through the cl.eaninq unit !5 (!'IG. 6b), l:.he wi.p:inq 

operation should be carried out aqain (Step 58 in ~%G. 4), 

the carriage 4 is moved in the opposite direction to move the 

recording head l towards the printing region. As a result / 

the recording head 1 is abutted against the cleaning ~lament 

30 (FIG. Sa), so that the end portion of the latter 30 is 

elastically bent towards the printing region. That is, the 

edge of the blade member 33 is brought into contact with the 

nozzle surface, thus removing a thin layer of ink therefrom 

which has not been removed (7IG. 6c, and FIG. Sb). 

· In the case where the printing operati.on baa been 

suspended to clean the nozzle surface, after the nozzle 

aurf ace has been cleaned up in the above-described manner the 

electromagnetic plunger 21 is deenergized to retract the 

cleaning element 30 from the path of movement of the nozzle 

(in the direction of the ar:row !' in PIG. 6d, and then the 

recoxdinq head is moved to the printing·reg~on, to resume the 

printing operation. In the case where the cleaning operation 

haa boan carried out with the apparatus at rest, the 

elect:romagnetlc: p1unqer 21 ia deenerqized so that the and 

portion of the claan.tnq element 30 ia retracted from th• path 

of movement ol the recording head, and then the carriage 4 .ts 

movOd. in the oppo•ita direction to move the recording head l 
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~o the capping unit 6 1 so thAt recording head 1 i• ••alad by 

the latter 6 (~IG. 6d). 

In the cleaning elemen~ 30, the elastic ~lad• member 

33 is set on the s1C1e ot 'the cappj_ng un.1~, and the rubb1.ng 

member 34 ot f lexib1e unwoven clo'Ch 1s on t:.he side ot the 

printing region. Therefore, the wiping operation which is 

more frequent).y carried out than the rubbing opei-ation when 

the apparatus is at rest or after the ink discharge re~toring 
. . 

operation, can be achieved merely by .moving the recording 

head l to the printing region with the plunger 21 energized. 

That is, the movement of the recording head l to the printing 

region can he utilized for the cleaning operation. After the 

recording head 1 haa passed throuqh the cleaning element 30, 

the latter 30-is elastically restored by its own elasticity 

to the original position. In this operation, the blade 

member 33 1• elastically bent towards the capping unit, so . 
that the solidified ink and dust stuck to the nozzle surf ace 

during clemli.!19' are thrown towards the capping unit 6; that 

±s, the recording sheet is prevented from being contaminated 

thereby. 

In the above-described embodiment, before the 

cleaning operation starts, ink is flushed from the nozzles to 

vet "the c1aani.n.q e1ement 30. However, when it .is immediately 

att.8% tha i.nk clischarqe restoring operation, this flushing 

operation may be omitted. 
\ ~ 
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That .1.a, t:he rec:ord.!llq liead 1 i:s moved to the atAndby· 

position (Step 70 in 7IG. 9)r where the nozzle surface la of 

the recording head l i• sealed with the capping unJ.~ 6. 

Under this condition, the suction pump 23 ~· operated. ~o 

forcibly suck out ink1 that is, the ink discharge restorinq 

operation is carried out (FIG. lOa). Nol:mally, after the 

suction of ink, the valve 25 ~· opened so that the capping 

unit 6 is opened to the air, and then the pump 23 is operated 

again so as to remove the ink splashed onto the nozzle 

surface la durinq the suction of ink; that is, a false 

suction is carried out. However, with this false suction 

omitted, :the c:appinq unit 6 is disengaged from the nozzle 

surface, and tha recording head 1 ia moved to the printi.nq 

region~ And when the recording head has passed through the 

cleaninq element 30 (Step 73·of·FIG. 9), the electromagnetic 

plunger 21 is enerqizecl to jerk the cleaning element 30 into 

the path of movement of the nozzle opening la (PIG. lOb). 

Thereafter, the recordino head 1 ia moved in the opposite 

direction, tow&l:ds the capping unit 6 in the direction o:f the 

arrow Din PXG. lOc (Step 75 in FIG. 9), so that the rubbing 

member 34 is elastically brought into contact with the nozzle 

surf&c• la. 
. 

Xn th• caao of th• i.nlc: discharqe restoring operation 

in which the fal•• auction is not carried out, ink remains on 

the nozzle surface la of the recording head 1. The ink ia 

ab:u:>rbed by the l:Ubbi.ng membe: lfJ that· .i•, the 1atter 34 is 
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wetted wj_th. i:he ink. When, under thi.a conditi.cn, the 

recording head l is moved towards the capping unit 6, 

similarly as in the above-described case the we~ rubb1.ng 

member 34 rul:>s the nozzle surface la to wipe off ink, dust 

and fibers cCJning out of the recording medium from the nozzle 

surface la. 

When it is required to per:foJ:m the wiping operation 

aqain (Step 76 in P'IG. 9), the recording head 1 i• mov:ed in 

the opposite direction, towards the recording region. In 

this operation, similarly as in the ahove-described·case the 

blade member 33 is brought into contact with the noz~le 

surface, to scrape the layer of .ink off the latter (Step 77 

in FIG. 9, and FIG. lOd). 

In the above-described cleaning method, it is 

unnecessary to perf o:t'lXl a £lushing operation for the cleaning 

element 30, and therefore the difficulty that ink is splashed 

lf}len flushed is eliminat;ed. That is, the inside of the 

printer housing is prevented from being made dirty with ink. 

A case where a cleaninq operation is selected as the 

naad arises will be described with reference to FIGS. ll, 12, 

13 and 14. 

In a cleaning ope:ation, the rubbing operation made 

by the rubbing mamD.r 34 ia not al.way• nacessa.ry, that is, 

there ia a caee where the wiping operati.on is sufficient to 

r8lDO'V'e contaminator• from a recording h~d. in thi• ca.sa, 

only· ·the wi.pi.ng operation ~. pax-:foz:mad. On th• contrary., if 
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one wiping ope%&t1on was insufficient to remove contaminatore 

from the recording head, further the rubbing operation is 

perfo:med. Instead, initially one rubbing operation is 

perf oxmed, and if the contaminators have not ye'C been removed 

from the recol:ding head, the rul?binq operat.1on may·J:>e 

repeated·several times, for example, five times. 

A t.ilninq control means 20 will be described with 

refe~ence to FIG. ll. 

The timing control means 20, as shown in rIG. 11, is 

composed.of a microcomputer 203 including a CPU 200, a ROM 

201 and a ·RAM 202, a clock circuit 204 and a memory 205 for 

storing a time when a cleaning instruction button, which is 

provided on the operating panel of an ink jet type recording 

apparatus body, is pushed. When the cleani.ng instruction 

button is pushed, a position· detector 304 (FIG. 12) produces· 

a signal. At~ this time, the timing control means 20 outputs 

a signal to the solenoid drive means 22 (FIG. 2) to energize 

the electromagnetic plunger 21 so that the cleaning unit S is 

moved towards the recording head 1. The timing control means 

20 also outputs a siqn~l to the carriage driving means 28 to 

perf OJ:lD a cleaning operation which has been previously 

programmed. 

~XG. l~ La • bloclc diagram illustratinq a model of 

tha £unct~on to b• real~2ad by the microc0111Puter 203 of ~IG. 

11. The circuit ahown in PIG. 12 is const~tuted by a time 

d~fference aa1culat~on means 300 far calculating a time 
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d~tterence 'T between a time dAta when p:eviouel~ puebing the 

cleaning instruction button and a time when pushin; the 

cleaning instruction button a~ present, a· reterence t1:me 

setting means 301 for setting and storing a reference ~1l'A• To 

to judge a type of printing defect, a comparing means 302 for 

comparing the time difference data AT output from the time 

difference calculation means 300 with the reference time ~o 

stored in the reference time setting means 301. The circuit 

also includes_ a rubbing operation settinq means 303, a 

solenoid driving means 22 and a carriage driving means 28 to 

control, on the basis of the· result of the comparison, the 

._operation of the rubbing member 34 enough to remove 

solidi.fiad ink, dust, fibers, etc. from the nozzle surface of 

the r~cordinq head. 

In this ~imant, a cleaning operation is selected 

on the basis of a time difference when pushing the cleaning 

instl:Uction button. The same effect can be also obtained by 

controlling ·an ink suction time or ink suctiort qnantity due 

to the.capping unit 6 in response to a printing quantity or a 

papex feod quantity. 

This embodiment will be described with reference to 

P~G. 13. 

P%G. 13 i• a b1ock dia~:am ahowi.ng a ti=J.nq contro1 

means 20 which i11 conati.tuted hy a mcxocamputar 404 

incl~ding a CPO 401, a ROM 402 and a RAH 403, a counter 'OS 

tor counting an .integrating print quantJ.ty such as the number 
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paper teed, and a memoxy •07 for storing data of the· 

integrating print quantity from·t:he counter 40S when a 

cleaning instruction button, which is provided on the 

operating panel of an ink jet type recording apparatus J:)ody, 

is pushed. When a.cleaning operation instruction button is 

pushed, a position detector 304 (FIG. 14) produces a signal. 

At this time, the timing control means 20 outputs a s~gnal to 

a •olenoid drivinq means 22 (FIG. 2) to energize an 

electromagnetic plunger 21 so that the cleaning unit 5 is 

moved towards the recording head 1. Also, the timing control 

means 20 outputs a signal to a_carriaqe driving means 28 to 

perfo:rm a cleaning operation prev~ously programmed. 

FIG. 14 is a block diagram showing a model of the 

filnction to be realized by the microcomputer 404 of !'IG. 13. 
. . 

The cil:cuit shown in PIG. 14 is composed of a print quantity 

difference calculation means 408 for calculating a print 

quantity difference 4L between print quantity data stored in 

the memory 407 and data in the counter 405 when the cleaning. 

~nstrtiction button is pushed, a reference print quantity 

setting means 409 for setting and storing a reference print 

quantity Lo to judgQ a type of printing defect, a comparing 

JAeane 4l.O f o:r compar.ing da.ta of tha print QUantity d.iff erance 

sent from the print quantity cli:fferenc• calculation means 408 

wi~ the reference print quanti-t.y Lo from the xaterence print 

qua.nti~y setting means 409. irhe circ:u~t is a1eo aoapoaed of 
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a rub~~ng operat:1on se~~1ng means 303, a aoleno~d d:ivin~ 

means 22 and a carriage driving :means 28 to control, en the 

basis of the result of the comparison, 'Che operat.1.on ot ue 

rubbing member 34 enough to :remove solidified ink, dust, 

fibers, etc. from the nozzle surface ot the recording head. 

_J 

·The ope.ration of the apparatus thus arranged will be 

then described with respect to !IGS. 15 and 16. 

In ~IG. 15, Steps 110 through 119 correspond to Steps 

60 throuqh 69 in FIG. 4, and their description will be 

omitted here. ~ter perfol:ming the ink discharge restoring 

operation (Step 111 in FIG. 15), A time difference A 'l' 

.. between a time when previously pushing the cleaninq 

instrliction button and the present time is calculated (Step 

120). Then, th• time difference AT thus calculated is 

compared with the predetexmined·reference time T0 , and as a 

result cf the compar.ison, if AT is smaller than T0, then it 

is judged that contaminators have not been suf fiaiently 

ramov•d from 1::.he xecordinQ' head.by the previous cleaning 

operation (St•p 121). In this case, the operation of Steps 

11~ thxough 119 i• pe:fo:z:mad. On the other hand, it A '.r is 

not smaller than T0 , then it is judged that contaminator• 

have been auf f iciently l:'emoved from the %'ecorc:linq he~d by the 

prev.1ous clean.1.nq operation, and on1y the wip!.ng ope:at.ion i• 

carr~ed out as a f~r~t cleaning operetion (Step• 122 and 

123).• 
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~n the cleaning method of P~G. 15, a cleaning 

operation i• •elected en the basis of a time difference 

between a time when performi.ng the prevJ.ous cleanj,ng 

operation and the present time. However, a cleaning 

operation may be selected en the basis of a ditferenca 

between a:n integrating print quantity at the time of the 

previous cleaning operation and the present integrat~ng_ print 

quantity. Thia embodiment will be described with respect to 

FIG. 16. 

In 7IG. 16, Steps 90 through 99 correspond to Steps 

60 through 69--of FIG. 4, and therefore their description will 

.be emitted. After tha discharqe restoring operation (Step 91 

in FIG.. 16) , a difference AL between an integrating print 

quantity when previously pushing a cleaning instruction 

button and the present integrating print quantity is 

calculated (Step 100). ~hen, the difference AL thus 

calculated is compared with a predete:cmined reference print 

quantity Le, as a result of which if AL is smaller than Lo, 

then it is judged that contaminators have been· insufficiently 

%ezacvad ~rom the %ecordinq head by the previous cleaning 

operation (Step 101). In this case, the operation of Steps 

92 tlu:ough 99_ i• perioxmed. On. the other hand, if AL i• not 

em.al.l.or than x.o, thon i."t. i.a judged that cantam,inators have 

been au~~ic~ently rezaoved from the raco:l:dins head by the 

prev~_ous cleaning. operation, and then only the wiping 
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operat~on i• caJ:"r~ed out ae a firat cleaning oparation. 

(Steps 102 and 103). 

In the cleani.n; operaUon descr.1.:bed above, if 

contaminato:s have not yet been removed from the recorcUng 

head by the fi:st cleaning operation, the clean.inq 

instruction button is pushed aqain after printing to perform 

th• cleaning operation shown in FIG. 15 or 16. At this time, 

a specific cleaning method may be set, for example, the 

operation of Steps 112 to 117 or Steps 92 to 97 is repeated 

several ti.mes such as five times. Also, in the second 

cleaning opex:,atio~, the times of allowing the recording head 

to abut against the blade may be set to a plurality of times. 

. :PIGS. l 7a through l 7c ahow another example of the 

cleaning unit. The cleaning unit is moved by the to:rque of 

the platen 3. 

~he rotaxy shaft 3a of the platen 3 is supported by 

an intexmad.iata f:ame 80. A frictional disk 81 is fixedly 

mounted on the end portion ot the rotary shaft 3a thus 

supported. A compression spr.1.ng 82 and a c1eaner opening and 

closing plate 83 are arranged between the intexmediate frame 

80 and the frictional disk 81 in _such a manner that the plate 

83 J.a pushed ~gainst the frictional disk by the compression 

•Fi.n.g 92. Hence, tha plate 83 J.a tuxned in synchronization 

vi.th tha rotation of the platen 3, and when :regul.ated by a 

rotation re;ulating member, it is al1owed to slide on the 

frJ.ctJ.onal di.•k 81. 
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In ~IGS. 17a through 11o1 xo~arence numaral 30 
. 

designates the above-described cleaning element. The 

c1ean1ng elem.en~ 30, as shown i.n ~IG. 17b, i• rota1:4b1y 

supported throuqh a support1nq JDeml)er 84 on a sha~t 8!5 whJ.ch .. 
is fixedly secured to the intamedi.ate tram.a so. A pin as 

embedded .in the supportinq member 84 is engaged with an 

arcuate groove 87 whi.ch i• foDaed in the cleaner opening and 

cloainq plate 83 in such a manner that ita radius is 

increased with the displacement of the platen 3 in the •heat 

feeding direct.ion. 

When the cleaner opening and closing plate 83 is 

· __ operated in association with the rotation of the platen 3, 

the supporting member 84 is turned about the shaft as, 110 

that, as shown in 7IG. 17c, the cleaning element 30 is 

retracted to.the poai.tion where·it ia not brought into 

contact with the nozzle aurfaca·1a of the recording head 1. 

Even when, under this condition, the platen 3 is :further 

turned in the sheet feeding direction, th• cleaning element 

ia not displaced because the cleaner opening and closinq 

plate 83 ia allowed t:o slide on the frictional disk 81. 

When, under this condition, the platen 3 is turned in 

the opposite direction (in the direction opposite to the 

~••t faed.i.ng direction), the cleaning element 30 i.a moved as 

•hewn Ui gxg. 17b. WJ.th the cleaninQ' unit thus constructed, 

evan_._if, in the case where the claaninq element 30 ia 

protzudcad af tezo th• zecoz:dJ..Jlg haad 1 has been moved to the 
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pos.1t1on Where j,~ 1s cont.rented wi.t:.h the clemdng element 30, 

it is tried to push the cleaning element 30 against the 

nozzle surtace la with a load h.igher than a car1:4J.n val.ue, 

the cleaning element 30 will slide. Bence, even when the 

position of the recording head 1 with respect to th• platen 3 

is adjusted by moving it back and forth according to the 

thickness of a recording medium, the cleaning element 30 can 

be brouqht int~ contact with the recording head 1 under .. a 

predete:minecf p:essure. 

In the above-described cleaning unit, it i• 

unnecessary to use drive means such as an elec~magnetic 

plunger, and the powe: of the motor 10 for driving the platen 

3 can b• utilized. Hence, the cleaning unit is simple in 

construction. 

~he cleaning operation has been described which ia· 

carr.iad out when the reco:cling apparatus is in use. However, 

it goes without aaying that the above-described method can be 

u~ed for cleaninq an new ink jet type recording apparatus 

which has been just procured. 

In qefleral, until an ~ jet type recordinq apparatus 

is del.ive:ed f:ram the factory to a user, the recording head 

ie held fJ.11ed. wJ.th a solution called •shipping solution• so 

ae to e.1low the wall of th• ink f.low£ng path ta have affini:t.y 

o:r a~t:e.ci:i.on £or ink, thu• l>ej;Ag ma£ntai.nad .. unchanqed in 
\ 

quality. The shipping solution, bei.ng different froa ink, is 

lower ~ vol.atJ.1.t~y ancl h.f.gh•r in vL•co•iqr ~ J.nlc.. Hance, 
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·' · 1 '11111 ~ BEEi< l 

1~ 1.• •••enU&1 to coaplet:e1y x-eaov• th• ahJ.pping ao1uUon 

f ram the nozsla surf ace When the recording appan.tus is ued 

for the firs'!: tJ.aeJ o'Chez:wisa th• ~eaul.tant p:hi:. woul.d be 

unsatisfactory 1n pJ.cture quality. In thJ.• ca••i 'the use of 

the rubbinCJ 1IMrDl'ber of the cleaning •l.aan-i: 1• :markad1y 

effective in removal of the •hipping solution • 

.: 

\ 
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CLAIMS 

1. An ink jet type recording apparatus comprising: 

a recording head ( 1) having at least one nozzle on a 

nozzle surface for jetting ink droplets from said nozzle 

to form a dot pattern on a recording medium; 

cleaning means- ( 5) for cleaning the nozzle surface of 

said recording head (1), said cleaning means being ·moved 

in and out of the path of movement of said recording head 

when required; and 

drive means (21) for moving said cleaning means (5) to a 

position where said cleaning means ( 5) is brought into 

contact with the nozzle surf ace of said recording head 

and "to a position where said cleaning means is not in 

contact therewith; 

wherein said cleaning means (5) comprises: 

a spatula-shaped elastic blade member (33); and 

25 - a water-absorbing rubbing member (34) bonded to said 

blade member (33), and 

one of the edges ( 3 5 , 3 6 ) of said blade ~member ( 3 3 ) and 

said rubbing member (34) is selectively brought into 

30 contact with the nozzle surface of said recording head 

with the aid of the elasticity of said blade member (33). 

2. An apparatus. as claimed in claim 1, in which, said blade. 
\ 

member (33) and said rubbing members (34) are so arranged 

35 that said blade member (33) is on the side of a standby 

position provided for said recording head (1) while said 

rubbing member (34) is on the side of a printing region. 

U:\BENUTZER\AK\5733EPCI-TXT 
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3. An apparatus as claimed in claim 1 or 2, in which said 
blade member (33) is made of a rubber material, and said 
rubbing member (34} is made of unwoven cloth. 

4. An apparatus as claimed in any one of the preceding 
claims, in which said blade member (33) and said rubbing 
member (34) are bonded t0gether with an adhesive of 
silicon or rubber series. 

5. An apparatus as claimed in any one of the preceding 
claims, wherein said drive means comprises friction 
gearing means which receives drive power from platen 
driving means (10) in an apparatus body. 

6:' A method of cleaning a nozzle surface of a recording head 
for use in an ink jet type recording apparatus comprising . . 
a recording head of ink jet type with a nozzle surface 
for jetting ink droplets from a nozzle to form a dot 

20 pattern on a recording medium; and cleaning means for 
cleaning said nozzle surface of said nozzle surface, said 
cleaning means being moved in and out of the path of 
movement of said recording head when required, and 

_ comprising a spatula-shaped elastic blade member and a 
25 water-absorbing rubbing member bonded to said blade 

member, said method comprising the steps of: 

30 

jetting ink from said recording head to wet said rubbing 
member; and 

cleaning the nozzle surface of said recording head by 
said rubbing member. 
\ 

7 . A method especially according to claim 6, of cleaning a 
35 recording head for use in an ink jet type recording 

apparatus comprising . a recording head for jetting ink 
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droplets from a nozzle to f onn a dot pattern on a 
recording medium; and cleaning means which is moved in 
and out of the path of movement of said recording head 
when required, and comprising a spatula-shaped elastic 
blade member and a water-absorbing rubbing member bonded 
to said blade member, said method comprising the steps 
of: 

applying 

forcibly 

negative pressure to said 
discharge ink therefrom so 

recording head to 

that the nozzle 
surface of said recording head is wet with the ink; and 

cleaning the· nozzle surface of said recording head by 
said rubbing member. 

8 :· An ink jet type recording apparatus especially according 
to any one of claims 1 to 5 or 7, comprising: 

a recording head ( 1) having at least one nozzle for 
jetting ink droplets from said nozzle to form a dot 
pattern on a recording medium; 

means ( 5) for cleaning said recording head ( 1) , said 
_ cleaning means being capable of performing a wiping 

25 operation and a rubbing operation; 

30 

35 

means (21) for driving said cleaning means; 

means for generating a cleaning instruction signal; 

means (20) for controlling the operation of said cleaning 
means, wherein said control means (20) comprising: 
\ 

means for previously setting a reference time to store 

said reference time; 

U:\BENUIZER\AK\5733EPCL TXT 
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means for calculating a time difference between a time 

when said instruction means has previously generated said 

cleaning instruction signal and a present time; 

means for comparing said time difference with said 

reference time; and 

means for sending, in response to the result of said 

comparison, a signal to said cleaning drive means so that 

said cleaning means performs said rubbing operation if 

said time difference is smaller than said reference time, 

and so that said cleaning means performs said wiping 

operation if said time difference is not smaller than 

said reference time. 

9;· An ink jet type recording apparatus especially according 

to c·laim 1, comprising: 

a recording head ( 1) having at least one nozzle for 

jetting ink droplets from said nozzle to form a dot 

pattern on a recording medium; 

means (6) for cleaning said recording head, said cleaning 

. means being capable of selectively perf arming a wiping 

operation and a rubbing operation; 

means (21) for driving said cleaning means; 

means for generating a cleaning instruction signal; 

means (20) for controlling the operation of said cleaning 

means, wherein said control means comprising: 
' ' 

means for previously setting a reference print quantity 

to store said reference quantity; 

t 1111111 tltll\ 1111\ \tl\I \t tlll 
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means for calculating a difference between an integrating 

print quantity when said instruction means has previously 

generated said cleaning instruction signal ·and a present 

integrating print quantity; 

means for comparing said difference with said reference 

print quantity; and 

means for outputting, in response to the result of said 

comparison, a signal to said cleaning drive means so that 

said cleaning means performs said rubbing operation if 

said difference is smaller than said reference print 

quantity and so that said cleaning means performs said 

wiping operation if said difference is not smaller than 

said reference print quantity. 

10. A method of cleaning a nozzle surface of a recording head 

especially according to claim 6 or 7, for use in an ink 

jet type recording apparatus which comprises an ink jet 

recording head for jetting an ink droplet from a nozzle 

to form a dot pattern on a recording medium and a 

recording head cleaning means movable in and out of the 

path of movement of said recording head and comprising a 

- spatula-shaped elastic blade member and a water-absorbing 

rubbing member, said method comprising the steps of: 

operating a time difference between a time of a previous 

cleaning operation and a present time; 

comparing said time difference with a predetermined 

reference time; and 

\ 
on-·. the basis of the result of said comparing step, 

allowing said nozzle surface of said recording head to 

selectively abut against one of said blade member and 

said rubbing member. 

' '11\lll \\\I\\ Ill\\ \\1\1 \\ \II\ 
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11 . A method as claimed in Claim 10, wherein the times of 

allowing said nozzle surface of said recording head to 

abut against one of said blade member and said rubbing 

member is more than the times of previous abutting 

operation. 

12. A method of cleaning a nozzle surface of a recording head 

especially according to claims 6,7,10, 11 for use in an 

ink jet type recording apparatus which comprises an ink 

jet recording head for jetting an ink droplet from a 

nozzle to form a dot pattern on-a recording medium and a 

recording head cleaning-means movable in and out of the 

path of movement of said recording head and comprising a 

spatula-shaped elastic blade member and a water-absorbing 

rubbing member, said method comprising the steps of: 

operating a difference between an integrating print 

quantity when previously performing a cleaning operation 

and a present integrating print quantity; 

comparing said difference of the integrating print 

quantity with a predetermined reference print quantity; 

·and 

on the basis of the result of said comparing step, 

allowing said nozzle surface of said recording head to 

selectively abut against one of said blade member and 

said rubbing member. 

13. A method as claimed in Claim 12, wherein the times of 

~llowing said nozzle surface of said recording head to 

abtit against one of said blade member and said rubbing 

member is more than the times of previous abutting 

operation. 

11111111111111 11111 1111111 1111 : 
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14. An ink jet type recording apparatus especially according 

to any one of claims 1-5,8, and 9, comprising: 

an ink jet recording head (1) for jetting an ink droplet 

from a nozzle to form a dot pattern on a recording 

medium; 

means (6) for cleaning said recording head, said cleaning 

means being movable in and out of the path of movement of 

said· recording head and comprising a spatula-shaped 

elastic blade member ( 33) and a water-absorbing rubbing 

member (34); 

means (20) for operating a time difference between a time 

of a previous cleaning operation and a present time; 

mean·s for comparing said time difference with a 

predetermined reference time; and 

means for allowing said nozzle surface of said recording 

head ( 1 ) to selectively abut against one of said blade 

member (33) and said rubbing member (34) on the basis of 

the result of said comparing step. 

25 15. An apparatus as claimed in Claim 14, wherein said 

30 

35 

abutting means allows said nozzle surface of said 

recording head to abut against one of said blade member 

and said rubbing membe~ more times than those of previous 

abutting operation. 

16. An ink jet type recording apparatus, especially according 

to any one of claims 1 to 5, 8, 9, 14 and 15, comprising: 
\ 

an ink jet recording head (1) for jetting an ink droplet 

from a nozzle to form a dot pattern on a recording 

medium; 
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means (5) for cleaning said recording head, said cleaning 

means being movable in and out of the path of movement of 

said recording head and comprising a spatula-shaped 

elastic blade member ( 33) and a water-absorbing rubbing 

member (34); 

means for operating a difference between an integrating 

print quantity when previously performing a cleaning 

operation and a present integrating print quantity; 

means for comparing said difference of the integrating 

print quantity with a predetermined reference print 

quantity; and 

15 means for allowing said nozzle surface of said recording 
-. 

head to selectively abut against one of said blade member 

(33)' _and said rubbing member (34) according to a signal 

from said comparing means. 

20 17. An apparatus as claimed in Claim 16, wherein said 

abutting means allows said nozzle surface of said 

recording head ( 1) to abut against one of said blade 

member (33) and said rubbing member (34) more times than 

-those. of previous abutting operation. 

25 

30 

\ 

35 
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