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QCICjBOUID or THI IMDNTIOB 
liald of 1;he ?nyantion 
'!ha invention relat.a• to an ink jet pr.i.ntu compr1aing 

a plurality of ink jet recozd1ng haad• moving in th• width 
5 direction of a recording sheet and ejaatin; J.nlc of different 

color• according to print data to print a color .image, and an 
ink jet recoJ:Cling apparatus 1n which a plurality of ink jet 
recording heads are mountad on the sue carriage for high 

denaity printing, and .are particularly to an 1nlc manag!nq 
10 technique whiah 1a suitable for auch a J:ecordin; apparatua. 

11gkqroµpd Ai;t 
A conventional racordinq apparatu1 having an ink jet 

recording head produces relatively low level noi•• during a 
printing p~oceaa, and can foz.om small dot• at high denaitiaa. 

is such reco.rcling apparatue axe therefore uaad in a wida variety 
of printing p~c•••••, Lllcludin; cola~ printi119. 

na above de1cribad raao=ing apparatu• ajact1 ink 
preaaur11ed in a praaaur1•1ng chambu from a no••l• in the fora 

of ink drops on a racordin; sheet, to fOZ'Dl dots on the ahaat. 
20 In order to improve tha printing quality, it ia necea1a~ to 

p~avant ink from blurrinq on a reaol:ding ahaat. -In order to 
achieve thi•, the proportion of an ink eolvent 1• reduced ta a 
laval •• low •• po••ible, or a material that J.1 easily 
evaporated 1• u1ed •• an ink solvent. However, 1uch 

25 aountaz:meaauree have drawbacks in that th• ink solvent. 
evaporate• tlu:ouqh nozzle opening• during tha printing process 
to increase the viscosity of the ink, and, even if a no11le 
face i• aealad by a cap during a quiescent period, the 
viaaoai ty of th• ink i• a till increased. 'rhe1e phenomena. 

30 11\\peda tha ink ·~ection. 
In order to 1olva the•• problem.a, a aonfivuration i• 

diaalaaad in, for example, Japan••• Patent Publiaa'tion (Koka:L) 
Ho. SH0&4-40 1 342, in which, when a pradataJ:JDJ.ned period ha• 
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•lapaecl in a printing p.rocaaa, a reco:din9 head i• moved to an 
ink :receptacle located in a nonprintin9 region and ink 1• than 
ejected f:om all noasla opan1n;a. 

Since development of paraonal c011pUtar• allows graphic 
5 proaaaaJ.ng to be •••cuted in a :relatively •imple aannar, a 

print•rwhiah aan output a hard copy of a color image displayed 
on a •creen 11 :r:equirad. In view of the diffaranc•• in ink 
consumption and recording danaity between colora, and alao the 
prevention of diacolo.ration during a quiescent period, color 

10 ink jet printer• are configured IP that two recordin; heads, 
1. •. , a recording head for black and whi ta printing and a 
recording head for color printing, are mounted on a c&Xriaqe. 

Whan different kinda of ink are to be used a• daacribed 
above, the drying inclicaa o.f th••• 1nlc• are dif fe::ant from each 

u other. Accordingly, a technique i• proposed in which the 
period of an idle ejection and the •jaction amount are 
determined for each of th• recording heada, and, when each o.f 
the periOd• 1• completed, the corr•aponding recording haad i• 

moved to a cap member eo that th• ink vi1co1iti•• of the 
20 r•cording haad• •J:e prevented from being increaaad (J&pane•• 

Patent Publication (Kokai) Ho. Hei 2·217,256). 
The conventional apparatu• are problematic in that, 

when the times for starting an idle ejection of recording haad• 
are cloaa to each ~ther, the printin9 process must ba 

25 intei:rupi;ed frequently, and the racord1nCJ heads mu1t be moved 
10 as to oppo•• the :re1pectiv• cap membera, whereby the 
printing apaad 1• reduced. 

SUMHM,X pr 'l'BI INYQ'l'IQI 
The instant invention is intended to aolva the 

so above-described problems. It ia an object of the invention to 
provide an ink jet recording apparatus which can af f iciently 
prevent incraaaed vi•coaity and clogging of ink in a recording 
head havin9 plural noa111a opening tz:ain• for ~••p•otively 
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ajectin; diffarant types of ink having different di:ying 
indices. 

In order to 1olva theae problau, th• apparatu• of the 
~vention compri•••• a plurality of ink jet recording h•ad8 

5 whiah •re arranged in a movinq direction of a carriar;a at fixed 
intarvale; cap membara which ara diepoaed outside a printin9 
region and which •••l the inlc jet acording head•, 
reapactivaly, timer mean• for detectin9 elapsed time d~ring 
which th• ink jat recording haade conduct an idle ejection; and 

10 control aaan• fo:r: diapoaing an ink jet recording head far 
ejecting ink having a lower drying index for a relatively long 
time period among the ink jet recording head•, in the aide of 
the printing region, and when only an ink jat reoordinq head 
for ejecting ink having· a hi;her drying index for a :re.latively 

15 abort time period i• to condqct an idle ejection, for locat1ng 
the ink jet recording head for ·~eating ink having a higher 
drying index in the printin; re~ion 11d• of the cap mambar•. 
According to thi1 configuration, the movin9 distance of the 
oarria;e in the a••• where a nossla opening train for ejectinq 

ao ink havinq a higher drying index is to conduct an idl• ejection 
can be shortened to a value aa small •• po••ible and the total 
printing speed can be improved. 

BBIIP DBSCRIPTIOI gr THI DBA.Wimj PJGQRIS 
Fi9. 1 ii a perapective vi•v •bowing the atructure of 

25 a printing maohaniam of an ink jet raco:ding apparatus of th• 
invution. 

rig. 2 is a plan view of th• cappinq device. 
rig. 3 i• a plan view ahowinq an embodiment of the 

capping device. 
30 Fiq. 4 is a front view ehowinq the embodiment of the 

capping davica in the state where the capping device abut• 
against recording haada. 

Fiq. 5 i• a diagram ahowing th• •tat• wh•re a aheet 
ieecl and pump motor la coupled with a tube pump. 
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Fig. & 1• a diagraa ahowing the •tructure of a 
longitudinal ••ation of the tube pump. 

rig. 7 i• a diagram showing th• atructure of a croaa 
••ot1on of th• tuba pwnp. 

5 J'19a. 8(a) and l(b) are dia9rua ahowinq the •hape of 
1lota fOl:IUld in a driving wheal constituting a tube pump wb.i.ch 
i• a first tul:MI pump. 

rig. 9 ia a block d1a9ram ahowinq an eabodiment of a 
control device wbJ.ch cont:col• the ink ejection re•toring 

10 operation in the apparatus, 
Jig. 10 11 a view d1a;ranimat1cally ahowin9 data which 

are •tored in idl• ejection data atoraga mean•. 
riqa. ll(a) to Pig. 11(d) are wavefo%'1l charts 

ra•p•at.t.vely •howinq an embodiment of a eignal for drivinCJ the 
15 recordin; head• in tha idle ejection proee••· 

rig. 12 ia a ~lowchart_ ahowinq th• operation of the 
appaxatu1 in the printing proca••· 

~ig. 13 1• a flowchart. ahowing th• operation of th• 
apparatu1 in th• 1heat supplying p.roce••. · 

20 ~iq. 14 1• a flowchart ahowin; th• operation of th• 
apparatua in th• when waitinq for print data. 

riqa. l!(a) ta Pig. 15(d) are diagram• raapaatively 
ahow1n; the poaitional relationship• bat1N1en fir•t and ••oond 
.recording head• and tha firat and second cap mmnber•· 

25 l'iCJ. 16 i• a graph ehowing the ralationehJ.p between the 
idle ejection pariod and the nwabar of J.nJc drOp• to be ejected 
which 1• raquirad for reatozing the ink ·~action ability of th• 
no•zl• openings, 

•iq. 17 la a diaqram •bowing th• relationship between 
30 th• recording head• and the cap member• in the ca•• where a 

aarria9e ia moved to poaition 1. 
Pig. 18 1• a diag~ .. •howin; th• ~lationahip between 

the reaordinCJ haada and the cap members in the case where the 
aarr1av• 1• moved ta position 2. 
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~ig. 19 1• a dia;ram ahowing th• relationahip between 
th• recording heads ancl th• cap mamber• in the aaae where the 
carriage 1• •lightly moved from. the atata of l'iCJ. 18 to th• 
outaid• of the pz:1nt1n9 region. 

J · 1'19. 20 1• a diagrma ahowing the state where two 
reoo:z:ding heads are capped ~r cap member•. 

rig. 21 i• a diagram ahowing th• •tai;.• whaz:e the capped 
recorcli:ng haada az:a further moved to the outaid• of the 
printing region end th• communication between th• cap memb•r• 

10 and the air :I.• interrupted. 
Figa. 22(•) and 22(b) are d1agrama reapactively 

1lluatratin9 the !low of ink in fir1t and uaond auction 

proc•••••· 
l'ilJ•• 23(•) and 23(b) are d1ag%'&1U r•apectively ahowing 

15 other mnbodimant1 of the invention. 

DBAILID DIBCIIPTIOH or THI PBlllBBID QBODIMlfi'l'B 
The invention will be deacribed in de~il in 

aon.:J\lftction with 1lluatzated emboc:U.ment•. 
~19. 1 diagrammatically ahowa a printing aecha:ni•m of 

zo an ink ~et recording app~ratua of the invantion. In the 
f i;ur•, :r:e:feranca numeral 1 de•ignatea a ca.rr.t.age which ia 
•uppo.:r:tad by a Q'Uida member 2 ~nd coupled with • pulse moto:r: 23 
throu;h a timing halt 3 10 as to be reciprocally movable in a 
direction parallel to a platen s. 

25 Recording head• having noasle openinq train• for 
ajacting different typas o! inlc containing ink •olvent• of 
diff•rant evapo:r:atlon ra~e• a.re mounted on th• carriage 1. tn 
th• embodiment, a firat ink ,.t racominq head 7 having noszl• 
opening ~~ain• for ejecting black ink hav~ng a relatively high 

so d%y1ng index, and a 1econd ink jet z:acord1ng head B having 
nossle opening trains for •j•ctin; colored ink• (~19. 4) are 
mount•d •a •• to ba aaparated by a fixed diatance f roa aaoh 
oth•r in tha printing direction, 1.e., the moving direction of 
th• carziaqa 1. A black inlc cartridge 9 and a colored 1nlc 
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cartridge 10 •l"a detachably mount.eel in th• upper portion.a of 
the record.in; heads 1 and 8, respectively. A capping devic• 
which eeala th• ncording heada 7 and 8 11 diaposad out•ide the . 
printinq region. 

5 When th• reaording head• 7 and 8 1n thi• conf J.gurat.ion 
rec•.i.ve a dr1ve ai.gnal from a head driving circuit (not ahown) 
through a flexible aal»l• 11, the recording head1 an •uppliad. 
with ink from the ink cartridqaa 9 and 10 and foz:m ~lack and 
colorad dot• on a recording aheet 6 which 11 placed 10 as to 

10 oppose th• racol:dinq heada. 
rig. 2 i• a diagrn showing- an upper face in the 

vicinity of the capping device, In th• figure,. th• reference 
numeral 20 da•ivnat•• a sheet feed .roller. '!he aheat feed 
roller 20 i• coupled with a .Pulse actor 24, which 1• uaed for 

15 feadinCJ a •hut and driving pump•, by a ;au 22 which 11 fixed 
to on• end of a rotation 1ha!t 21. 'rhe ahaat feed rollar 20 
:!eed• the :recoming sheet 6 in synchronization with the 
printing proc•••· 

In the !igure, zafeJ:anc• numeral 12 deaivnat•• tha 
io above-mentioned capping device. l'iz•t and ••cond cap :membere 

31 and 32 which are made of an elaatic :aaaterial and have a ... , ..... 

cup-like ahape are di•po1ed on a alider 30. 'l'ha 1lid•r 30 ie 
located in a manner ao aa to be interloclcacl with th• movement 
of the carriage 1, at eitha~ of two po•ition•, 1.e., a capping 
position where the cappinq device aover1 the faces of the two 
recording heads 7 and 8 on which noszl•• are opened 
(hereinafter, •uah • face i• raferred to •• "no••l• opening 
face•), and a nonaappin; poaition where the cappin9 device i• 

•eparatad froa tha nossle opening faaea. In the oap member• 31 
30 and 32, the opening area i• selected •a that the cap member• 

can hermatically aeal tha reepectiva recording head• 7 and 8 
and aurely receive ink drop• ejected from the reco:rdin9 head• 
7 and 8 in the atata where the cap members are separated from 
th• raapaative heads. 
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'the f 1rat and aacond cap memb•:• 31 and 32 are 
:a1pactively provided with auction port• 31a and 32a (Pig. 3). 
which are connected to anda of tube• 33 and 34 aonatltuting 
parta of tube pump• 37 and 38, •o •• to be 1ubjected to •uction 

5 force• generated by the tube pump•. 
'!he f irat and second tube pUtApa 37 and 38 are 

••lectively driven by th• ahaat feed and pump motor 24 through 
a wheel train o&O to aonduct a auction operation. Kore 
•pacifically, when the motor 24 i• ravar••ly rotated, only the 

10 fir1t tube pump 37 conducts a auction operation, and, when th• 

motor 24 ia forward rotated, only tha aecond tuba pump 38 
conduct• a auction operation. 

P1ga. 3 and 4 ahow an embodiment of the above-described 
capping d•vic• 12. In the fipree, reference :numeral 30 

15 daaignatea the alider which 11 di•pa•ad ao-that tha first and 
1acond cap member• 31 and 32 are awin9able about 1hafta 31c: and 
32c in acco:cdanca with tha diatanca between tha two recording 
head• 1 and 8 mounted on tha carriage 1. 

In the fi;u:as, reference numeral• fl and 42 de1ignata 
20 fir•t and second ;uid• pieaes, each of which conai•t• of two 

subpiecea that are cllapoaad on both aid•• o! the f irat and 
aecond racardin9 haada 7 and 8 mounted on th• aa:z::z:iag• 1, ao a1 
ta correspond to thll width• of th• heads. !lb• firat and ••cond 
guide pieces are aaparated from each other by a di•tanoe ao 

25 that, when th• aarriage 1 ia aet at a predetemined poaJ.tion, 
thay oppose the recording head• 7 and 8, reapactively. At ona 
end portion of the slider 30 (the right end portion in the 
figures) , there ia fomed a flagpiace 4.5 which abuts against a 
projection 44 p:otrudin9 from th• lower end of the aarr1age 1 

so when the oerriaga l 1• located at th• position where the f irat 
and •eoond cap members 31 and 32 oppoee tha respective firat 
and ••cond recording haade 7 and a. An engaging piece 4& i• 
disposed at a position which 1• aloaer to th• tip end than the 
flagpiaca 45, so a• to male.a contact with and ••parate trma a 

s' guide mambar &7 fixed to a ba•• 53. 
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The quid• member 47 comprises a projection 47a which 
prevent• th• slider 30 from 1lippinq off, a flat face 47b which 
fos:ma a fixed gap •uitable ·for an idle ejection between the 
aliclar 30 and th• lower end.a of the recoming head• 7 and a, • 

5 flat face t7c which form• a position where the cap membe:1 31 
and 32 r••111ently contact the raaol'ding haada 7 and a, and a 
alant face 47d extending between th• two flat faaaa. 

A •haft 50 extending in a direction perpendicular to 
the moving- direct.ton of the c:arria;• 1 1• diapo•ad at th9 

10 canta:r: of the lower portion of the elide~ 30. Both end• of the 
abaft 50 are loosely fitted into a lever 52, 'l'h• lowa:i: end of 
th• lever 11 awin;ably attached to a shaft 54 of the base 53 
through a slot .52a. An upper end of a coil apring 56 which i• 
ali;htly buckling- toward tb• nonp:r:intin; ra;ion 1• attached to 

15 th• alider 30. '11• lower er&cl of th• coil aprin; 56 i1 fixed to 
the baae 53, and inclined toward the printing- reqion. 

Accord.in; to thi• configuration. durinq a noncapping 
pericd., the slider 30 1• urged toward the printin9 region by 
th• coil apringo 56 while ona end of the slider i• restricted by 

20 th& lOW81t and Of th& •lant faae 47b of tha 9Uide mambar 47, 
and the canter portion by the lever 52. 'L'hi• allow• the oap 
member• 31 and 32 to be kept at a position where a qap g can be 
foz:med in ad•~·· adequata for an idle ejection without making 
th• cap •ember• contact the recording head• 7 and a. 

25 The •lider 30 ha• a valve unit &O (Piq. 3) di•poaed at 
a poai tJ.cn in a aide of a case 61. 'l'h• valve unit 6 0 ia 
communicated with air ralaaae port• 31h and l2b farmed in the 
respective cap member• 31 and 32. An operation ~od 62 
p:cotruda• from the valve unit 60. Whan the slider 30 1• moved 

JO to the capping position, thtl operation rod &2 resiliently abuts 
aga1net the caae 51, whereby the val va unit &O which 11 
normally opened ie cloaed ao that the air rel•••• port• 31b and 
32b are alosed. 

Wiqa. 5, 6 and 7 •how an emhodillant of th• pump unit• 
ss 13 (see rig. 1). A driv1nq wheal 72 of th• pump 37 (sea Piq. 
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3) 1• coupled with the pulae motor 24 ~ou9h a wheel train 70. 
':ha pump tub•• 33 and 34 throuqh which ~· aap a.mer• 31 and 
32 aJ:e communicated with a waate ink tank (not ahown) are 
covered by caver ca1e1 73 and 74, reapactively, ao that th• 

5 outu aid• of each tube ia formed into a substantially circular 
shape.. Th• 1nner aide• of th• pump tubea 33 and 34 can be 
resiliently pressed by rollers 85 and 85 (••• Pi;a. 6 and 7), 

!l'ha · two sets of rollers 85 and 86 are JIC>Vably and 

loosely fitted into slot• formed in a train of driving wheel• 
10 72, 81, 82 and 83 which are fixed to the both anda of rotation 

aha!t• 77 and 78. Tha rotation •hafts 77 and 78 are coupled 
with each othar throuqh a connecting member 76. The 1lot• a.re 
deac.ribad in greater detail below. 

J'iga. 8(a) and 8(b) show an embodiment of the 
1.s abova-mantionad. ;uide·1lota 90 which an formed .t.n the drivin9 

wheels supporting the rollers 85 and 86. Th• guid• •lot• 90 
a.re fo:r:mad as slota which extend in auch a m&IUiar that the 
clletance between the 1lot and the center ot the respective 
d.riv1n9 wheel i• gradually changed. When the ahaat feed and 

zo pump motor 24 11 rava:r:aely rotated (arrow A) , the ahaft.• 8Sa of 
the rolle:r:1 85 ara moved along the respective •lota 90 toward 
the outer periphery. 

In the firat tul:HI pump 37, thi• aauaaa the roller• 85 
to be :rotated while preaaing against th• tuba 33, thereby 

25 generating a euction force. When th• motor 24 11 forward 
:cotatad (arrow B), th• ahaft1 B!Sa of ai:e movecl toward the 
center and th• rollers 85 are aapa:r:ated from th• tube 33 ao 
that the pump operation i• diaaontinuad. 

'!he aecond tuba pump 38 11 configured so •• to operate 
so in a manner that 1a the reverse of the fir•t tube pump 37. 

Specifically, when the motor 24 is reversely rotated, tha 
:colle:r:a 86 ar. moved towam th• canter 10 that the pump 
operation i• diaaontinued, and, when th• motor 24 is forward 
rotated, th• :r:ollara 86 are :moved toward th• outer pe~J.phezy ao 
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•• to be rotatad while preaaing againat the tube 34, thereby 
gan.arating·a auction fore•· 

In thi• way, the pump which i• to generate a auation 
fore• can be aaleated by •witching the rotation direction of 

5 the :motor 24. In th• f i9ure• 1 :eterence numeral 92 designate• 
a roller pr•••ing piece which i1 made of an elastic material 
•uch a• .rubber, When the dr.l.vinq wheel 72 is :otated, the 
roller preaain9 piece 9 2 x-eailiently pr••••• againat the 
rollers 85 10 that '.th• rollara 85 are moved along the 

10 respective alot• 90 to the poaition corraaponding to th• 
rotation direction of the motor. 

l'i;. 9 ahowa an embodiment of a control device. In th• 

fi;ur•, rafuenca numeral 100 designate• an idle ejection 
control aeana which receive• a signal froa a printing proc••• 

15 monitor mean.a 101 to monitor th• current poa1tion of the 
aarriaoa 1. At the in1tant when a aiqnal 1• output from first 
to third timU' means 102 to 104 and 1haat aupply and diacha:;• 
detection M&nl 105, the idle ejection conti:al •ana 1°00 read• 
out data f::oa an idle •jection data atorave mean• 106, and 

ao driv•• carriage conti:ol maana 10'1 and idl• ejection drive 
•1qnal output means 108. 

Whan th• first ink j•t raaoJ:ding head 7 conducts an 
idle ejection during a printing proc•••, the fir•t timer mean• 
102 1• reaet, and, when the aeconcl inlc jet recording head 8 

25 conduct• an idle ejection, th• ••cond tim•r maan1 103 1• raset. 
The firat and ••cond timer mean• measure th• period which 
•lap••• before Ue next idle ejection i• con.ducted. ':he third 
t!mer meana 104 measure• the wait period which atarta when the 
printinq operation 1• anded and ands with the input of th• next 

30 printing data. 
A9 1hown in 11;. 10, tha idle ejection data •toraqe 

mean• 106 1toraa 1 a period t-1 lletween idle ejections of a 
recording head in which the drying index of ink 11 relatively 
high, ox- th• first recording heacl 7 in th• embodiment1 the 

u nwnber of ink drop• ta be ejected 1 a period T1 between idle 
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ejection• of the •econd inlc jet zecording head 8 in which the 
drying- index of 1nlc 1• ralativ•ly low; and the numb•3: of 1nlc 
drop• to be ejaotad, 

The carriage control meana 107 control• th• aarriag• 
5 motor 23 in 1:11• fallowing manner. When only the na••la 

opening• in which th• drying index of 1nJc ie ~•latively high, 
1.a., the firat recording head 7 in the embodiment, are to 
aonduot an idle .•j•ctlon, th• fiJ:"at recording· head 7 1• 
poa1t1oned in a aappinCJ reqion which 1• located aa alo•• to th• 

10 printing region •• po11ible, i.e., at the aecond cap mambar 32 
in the embodiment. Whan all the nozzle opening traina, 1.e., 
both the fir•t and second recordin9 heads 7 and 8 in the 
embodiment, are to conduct an idle ejection, the recording 
head• 7 and 8 aJ:a oppoaed -to th• aap aembera 31 and 3 2, 

15 raapectively. 
'fh• idle ejection drive ai;nal output :mean• 108 

aelegtively outputs dl:ive aignals including, for example, a 
drive •ivnal the lev•l of which i• gradually increaaed in th• 
•equence of v,, V11 Vs, - with the lapee of tima •• •hewn in 

20 Fi;1. ll(a) and (b), and a drive signal the driving timing of 
which 1• gradually 1hortaned in th• ••ciuenc• of 't11 ~u 'l',, -
with the lapse of tim• (Figs. 11(c) end (d))· 

In the caae where an idle .,action i• re9ularly 
conducted at a relatively ahort period, auch aa an idle 

2' ejaction proc••• during the printing •tllp, the ink ejeat1on 
abil.t. ty of the no1•l• opening train• can be reatored 111' 
•upply1ng a drive signal •imilar to t.hat used in the printing 
atap. In the case whe~• th• recording heads •~ left in the 
capped state for a long time, however, the viacoaity of ink in 

so the no•sle openinqa is increased to a vary high value. 
When a normal drive signal ia applied in th• latte~ 

aase, a vuy high pressure 1• generated in a praa1uri1ing 
chamber potentially aaueing problema with a vibrating plate or 
other aoaponent• of the PJ:int haacJ•. ~ eliminate th!a 

35 problem, tha driving operation i• conducted in auah a manner 
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that th• driving voltage i• initially lowered in level to aJ:»out 
90 t oi the normal. value and tha period 1• •lightly p.2:0~ongec:l 
a• requi;ced, whereby ink 1• caused to gradually ooze out of th• 
no••l• openings for a relatively long period of tJ.aae. 

5 Whan the vi1ao1ity is than reduced to a lower degree, 
the recording heads are driven by a drive •ignai which 1• 
higher in level and ahortar in period than that uaad in th• 
nol.'lliai 'printing praaeas, 10 that inlc in th• vicinity of the 
no••l• opening• 1• ejected in a single atep. 

10 'lh• operation of the thu• configured apparatus will ba 

de•c~ibad with rafei-ence to th• flowchart •hown in liq. 12. 
Whan • print •ignal is a~ppliad from a hoat computer 

which i• not shown (•tap A), the pulae motor 23 i• driven to 
move tha carriaqa 1 to the printing rec;ion, At the aame time, 

1' th• f ir•t and second tiJaa~ lll8an1 102 and 103 ara ••t to start 
th• aeaeuremant of elapaed time (step B) , Whan print data are 
input und•r th1• •tate, th• printing p~oc••• 1• sta:rtad, and 
black ink 1• •'eoted from th• no1zle opanin9e of th• f izet 
record.in; head 7 and colored ink• ar• ejected froa tho•• of th• 

20 aeaond recording head a (atep C). 
When the cantanta of the fir1t timer means 102 reach 

the period (2 •econda) which coincide• with the long••t one of 
th• idle ajection periods, the printing operation i• •topped in 
th• course of pr~ntinq one lina, and the procaaa jumps to atap 

2! a. lt i• aheoked whether the lon;••t idle ejection period (2 
••aoncla in th• llmbadiment) ha• elapsed or not (•tap B). 

When the content• of th• f ir•t timeJ: mean• 102 ~each 
the aho~aat idle ejection period of 2 aeconda (•t•p D) during 
the printing operation aa described above, the idle ejection 

so control meana 1.00 wait• for a ona-raciproaation printing end 
ai;nal f:z:om the printing process monitor mean• 101 (•tap~). 
When one-rec~procation printing ie completed (step F), before 
the content• of the firat timer meana 102 reach th• •horteet 
idle ejection. pa:r:10d of 2 ••aonds and a pradeteaincad period lT 

S5 of, for example, 1 aeaond which 1• required for 
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ona-rac1procation printing. 1• :furthe:r: elapaed (•tap I), th• 
idle ejact:Lon control aeana 100 judge• whether the pari.od Ta of 
th9 eeoond tilllar mean• 103 excaecla the ahortaat idle ejection 
period. (6 ••conds in the embodiment) •torad in th• idle 
ejection clata atora9e mean• 106 or not (•t•p G), %n thi• caae, 
aince the reciprocation printing is andad at the 1natan.t when 
tha pari.od af · 2 saconda haa elapaad after the atart af the 
printinq, only a period of AT1 baa alapaad with th• raault that; 
only • period of 2. 5 aecands ha• elapsed after th• •tart of the 

10 printinq. Therefore, the fir1t reco:r:din~ haad.7 i• movad by 
the carriage control aeana 107 to poai tJ.on 1 ( l'ig, 15 ( c) ) which 
opposes the aecond cap member 32 locat~d in th• aide of tha 
printing region ((atap H). 

As 1hown in 1'19, 17, thi• cauaea the firat recording 
is head 7 to oppo•• the aecond cap iaember 32 which 11 the one 

cloaeat to the printing region, and th• aecond racording head 
8 to be 1ituatad at a position oppo•ing neither on• of the cap 
mamb•r•. '!he :firat x•co:r:ding·head 7 which :muat ba 1ub~actad to 
an idle ejection can be moved with a moving di•tanc• •• short 

20 as poaaibla, to a poaition where an idle ejection can be 
aonduc'ted. '!hi• improves th• total pr1ntin9 apaed, 

under this atata, the 1dla aject1on control mean• 100 
raada out the period T1 measured by th• first timer meana 102, 
and read.a out from the ictla •~action data 1toraga uan1 106 the 

as number of inlc dropa to b• ejected (10 cb:o$>• in the embodiment) 
which aor~e1pond• to th• react out period (e.g., 2.5 ••conda) 
(•tap I). 'th• idle e'eat1on control mean• control• t:he idle 
ejacti.on drive •1CJD&l output meana 108 to output a dz:iv. siqnal 
so that all nosala opening• of th• first recording head 7 eject 

so ink drop1 (1111tep J). When 10 drop• have been •jact:ad, tha 
ejection is stopped (step K). 

Conaeque:ntly, inlc of the amount corresponding with the 
d:yi.ng degree of th• nossle opening• i• ejected. Bven in • 
nos•l• opening which did not •jec~ an ink drop 1n the printing 

s~ process, tha i.ncraaaed vi1ccaity of inJc can ba surely 
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eliminated. rurthe:mora, aa deacr1~• ab)ve, even af~er the 
idl• eject.ion puiod ended, one-reciproaation printing i• 
completed and an iclle eject.ion 1• then executed at a p0s1t1on 
which 1• clo•a•t to the pi: in ting region. 'lherefor•, tha 
carriage 1 i• not required to be uaale••ly moved ao that the 
t.otal printing apaad i• improved. 

ln th• ca•• where th• contents of th• first tilu:r: means 
102 reach a period of (th• shortest ajaation pa~iod + 4'1') 
during the period whan one-reciprocation printing ha• not bean 

10 completed (•t•p F), thaw may be a fault or th• like. 
'!h•refore, the carriage 11 aoved to poaition 2 to b• aubjectad 
to the capping process (•tep T), and th• apparatus then wait• 
th• next in•~ction. 

Whan the idle ejection 1• completed, the idle ejection 
u control maana 100 reaet• only the fir•t ti:mai: mean• 102 for 

maaaurinq the idle ejection period of th• firet recording head 
7 which ha• conducted the idle eject1on, and controls the ti.mar 
:mean• •o ••to reatart the time mea•uring operation (•tap L). 

rig. 11 is a graph ahawin; th• r•lationahipa .between 
20 t.h• idle ·~•ction period and the number of ink drop• to be 

•j•ated which 1• required for raato.ring th• ink ejection 
ability of no1sle opening•. · A8 the pei:J.Od of the idle ejection 
11 made lon;ar, the number of int drops to ba idly ejected 1• 
rapidly 1nc:r:eaaed, · and numbers of ink drop• required for 

21 re1toring th• ink ej•ction ability are •cattered, thereby 
reducing the reliability of th• operation of reator1ng the ink 
ejection ability. When an idle ejection i• executed 
frequently, therefore, ink conaum.ption can be auppre11ed and 
the in.Jc ejection ability aan be aurely restored with- a high 

so reliability. · 
In th• 1tep where th• idle ejac::tion of the fir1t 

:r:aaording head 1 ia ended ai described, pi:int data :remain to be 
output beaauae th• idle ejection was conducted during the 
printing procaaa 1n the above-d••crll>ed example ( •tep X). 
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··· ~herafore, the carriage 1 1• moved to th• printing re;ion and 

th• printing proceaa la re•umed (step C). 
Whan, in the next printin; proce11, tha aontent.8 of the 

firat tiller mean• 102 reach again th• ahorteet idl• ejection 
5 period ( 2 ••oonda) ( •tep D) , th• proc••• enter• a tap G via 

atape I and :r. 
In th• above-deacribed example, ainc• th• printing time 

oi th• aeaond recording head a ha• already exceeded the 
ahorteat idl• ejection period (6 aeconda) (atep G), the 1dle 

10 ejection control mean• 100 controls the carriage 1 ao •• ~o be 

l\Oved to position 2 (?ig. 15(d)) (etep R). 
This cauaea the projection 44 diapo•ed at the front end 

of th• aarria;e 1 to abut a;ain•t the flaqpiece 45 o:.e the 
•lidar 30 as 1bown in Pig. 18, raaulting in that the firat and 

is •acond cap mamhar1 31 and 32 oppo•• th• raapectiva firat and 
aecond recordin; heads 7 and 8 of the carriage 1 while being 
separated therefrom by the fixed gap q. 

Under thia atate, the idle ejection control maana 100 
read• out th• period '!1 which ha• •lap••d after th• f1rat 

20 recordin9 head 7 conducted the previoua idle ejection, f:1:oa the 
first timer means 102. '!he control means read• out also the 
period T1 when th• aecond timer mean• 103 count• up, from the 
••cond timer mean• 103, and the numbers of ink drop• which an 
re1pect1valy required for idle ajaction1 of the first and 

25 aaaond recording heads 7 and 8, from tha idl• ejaation data 
atorage mean• 106 (atep O). 

Specifically, 10 ink drop• are allocated to the 

recordinCJ head 7 in which the period '.r1 , for uampl•, 2, 5 
aeaoncls haa alapaad after the previoua idle ejection, and 15 

30 ink drop• aJ:e allocated to the ••co:a.cl reaording head 8 in which 
th• parLod T2 , for example, 7 aaconde has elapaad. 

'l'he idle ejection driv• aignal output maana 108 output• 
"to the recording heada 7 and 8 drive a1gnala for th• numbers of 
.1nlc drops which are to be ejected by the recording head• 7 and 

S5 a, ao that all nozzle openlnq• of the first and ••cond 
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recording heada 7 and 8 eject ink d.rope (atep P). When a 
p:r:edeteminad numba:r: of ink dropa are ejected, the idle 
•:l•atLon• are •topped (atep Q). Thia enable• the idle ejecti.an 
o! th• zeao~.tnt head 8 in which th• drying index of ink i• 

s relatively low and a long period 11 ••t for •n idle •j•ation, 
to be aecutacl in accozdanc• with an idle •'action o:! the 
racordin9 head 7 in which a relatively ahort pariod is set !or 
an idle a'eation. ~harefore, th• printing proc••• i• 

1ntel:rupted 11 nducad number of time aa that the total p:r:intinq 
10 speed i• improved. 

Whan the idle ejection• are ended, the idle ejection 
control maane 100 naeta both the fir•t and second timer mean• 
102 and 103, and then cause• th• both means to atar:t the time 
maaaurinq operation ( •t•p a) • 

15 Baxt, the printing proce1a i• continued ~Y r•peating 
the abova-mentionad •t•P•• Whan there remain• no data to ba 
printed (•t•p X), the aarriaqa l i• moved ta position 2 (•t•p 
8), and the capping p.rocaae ia then conduated (atep '1'). 

When th• carria;e 1 J.• fu.r:ther moved towa.rd the out•r 
20 ra;ion (the right •id• in the tigw:e) under the state where the 

aarziac;ra 1 11 situated at position 2 (J'ig. 15(4)) or the 
racording head• 7 and 8 reapectivaly oppoae the cap member• 31 
and 32, the c~1ag• 1 applies a !ore• to the flagpi•c• 45 of 
the •lider 30 via the projection 44 of th• carz:iage 1, and the 

25 lever·s2 which i• •ubjeoted to the u~;ing fore• of the coil 
spring 56 that i• •lightly buckling at its upper portion in the 
movinq direction of the carriaqe 1 appli•• a resistance force 
to th• •lider 30 • 'l'harefora, the slider 30 inclines forward aa 
shown in r19. 19 ao that a force 1• exerted to lift up the rear 

so encl of the 1lidar 30 •• indicted by an arrow D in the figure. 
As a :s:eault, the rear portion of the slider 30 is 

11.ftad up while the shaft. 50 function• aa th• rotation fulcrum, 
•o that the sacond cap member 32 wbJ.ah i• located at a JDOJ:G 

:r:aarwai:d poasi tion than 'the 1haft :so ( 1n 1:he •1da of the 
S5 printing region) first abut• against the aecond :r:aao~d1ng haad 
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8. At thi• time, •inae the cap member 32 1• attached to tu 
llider 30 in a •lightly swingable manna~ and the alider 30 11 
•winc;ably attached to ~a b&ae 53 throuqh the lever 52, the cap 
member 32 ia lifted up while being guided by th• · second 

5 reco~ftg head 8 and than abuta againat the aeaond reoo:r:dinc; 
head 8 at a po•itlon where the cap member can seal th• head 
(l'ig. 20). 

When the carriage 1 ia further moved toward the oa1e 
61, th• fo~• of the coil apring 56 11 o.,.rcome by the to~c• 

10 exerted by the carriaqe 1, and begin• to buckle 10 that th• 
•lidel' 30 11 lifted up. '!hi• causes the portion of th• alideJ: 
30 in the •id• of th• caae to be lifted up while maintaining 
the •ta~e whe%9 the aacond cap member 32 ia fitted over the 
••cond ~cording head a, with the r••ult that the first cap 

15 member 31 11 fitted over the first recording head 1. 
Sine• th• •lider 30 1win9• with respect to th• ba•• 53 

and th• firat and second cap member• 31 and 32 are •omewhat 
swingable with J:••pect to the alider 30 and configured by an 
elaatia meml>er, naturally, the cap mmab•:• 31 and 32 are CJUided 

20 by the edge• of tha J:ecording heads 1 and 8 and than fitted 
over the recording haada 7 and 8, reepeotivaly. 

When the aarriage 1 11 f~aJ: llOV8d in th1• way, th• 

alidar 30 1• hor11ontally moved toward the case 11 wh1l• th• 

upper fac• of the slider is reatricted by th• reao:rding head• 
l5 7 Alld a. ~en, the operation .rod 62 protruding :tram the front 

end of the 1lider 30 abut• aqalnat the ca1a &l to be p:eaaad eo 
aa to close the valve unit, where~y th• ai: :el•••• po~t• 3lb 
and. 32b of the cap Dl81Ql>e:a 31 and 32 az:e iaola.tad from the air. 
!l'hia prevent• tha vapors ot the ink aolvanta l'etained by ink 

so .Gsorber1 3ld and 32d frma being acatterad, ao that the 
vicinity of the no••l• opening• az-e :moistened by th• vapors of 
thta inJc aolvente retained by ink abaorbar• 31d and 32d in th• 

vicinity of tha nozzle opening1, whe:eby the nozzle opening• 
are aurely prevented frOll\ being dried • 
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When the printing operation is atoppad })y p%9aa1ng • 
pause button or tha iika, the idle ejection control means 100 
control• the c:ar:ia;e 1 to be moved to position 2 ( •t•p S) , and 
th• capping procea• 1• then conducted (atep T). 

The operation which, after printinq on on• recording 
sheet 1• completed, 1• to be conducted on th• n.zt recordi119 
sheet will bet daacr~ with reference to th• flowchart ahown 
in Jriq. 13. 

When a ahaet diacharga instruction 11 input (•tap A), 
10 the idle ejection control means 100 controls the carriage 1 to 

be moved to position 2 (atep B), so that th• first and second 
cap members 31 and 32 oppoae th• re•pectiv• !ir•t end second 
recording head• 7 and a while bein9 separated there!rom by tha 
fixecl gap g (lriq. 18). A pradatemined number of ink drop• ara 

15 ejected from tha recording heads 7 and 8 ( •t•p C) • 111\an th• 

idle ejaotiona are ended, the sheet diacharqa proc••• 1• 
asecutad (•tap D). 

Xn th• caae where the next page i• to ba printed 
thereafter, th• idle •j•ction control mean• 100 control• the 

zo recording heads 7 and 8 to idly ·~•ct a predetermined number of 
ink drops (•tep J') before th• aheet aupplying proaeas ie 
conduct.ad (at.ep B). When th• idle .,actions are ended, a 
preparato:cy operation for the eheet supply i• executed (•t•p 
G), and the naol:d1ng head• 7 and 8 aqain conduct the idle 

25 ajaat.f.on (etep H). ~h• recordinq •h••t 1• advanced •o that the 
beginning of th• printing area oppose• the recording head• 

( st:ep I) , and tha recording haad1 7 and 8 idly eject a 
pradataxmined number of ink drop• ( atep J) • ne first to thi%d 
timer means 102 to 104 are raaat, and then start. the tim• 

30 m•aaurin9 operation (•tap K). 
Ae deec:ribed above, each time when the operation ot 

each atap in the aheet d11cha~9inQ &ncl 1upplyin9 proce11ee 1• 
ended, a fixed number of ink cb:op1 ara idly ejected to prevent 
the vl•coaity of ink in the no••l• opel\Ln;• from increaain9, 

S5 and th• reaord1ng heads wait in a condition that the pr1nt1nCJ 
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prooeea can be atart-4 a• •oon aa th• input of print data i• 
•ta.rtad, 1.a.; the operation of ramovin9 th• cap mambar• 31 &1'ld 

32 11 not required to be conducted. 
In the caaa whue the next paoe ia not to be printed 

5 thereafter· and hence th• aheet aupply 11 not conducted (•tap 
B), th• fi~•t and eecond recording head• 1 and 8 idly eject a 
predat.a:cminad number of inlc drope ( atep L) , and the aappinq 
proc••• i• than aonductad ( atep 11) • 

In the embodiment daacribed above, both th• first and 
10 •acond recorcling head• 7 and 8 aonduct the idle ejection each 

t1ma when the ahe~t discharging proceaa, the •heat aupplying 
procaa• oz: the procaaa of poaitioninq the be9innin9 of th• 
printing area 1• conducted. When the idle ejaation period of· 
on• of the raco:r:ding head1, for example, tha recording head 8 

15 i• longer than the period required for aonduoting each of tha 
proaesae1, the idle ejection operation of th• recording head 8 
may be om.ittad. 

~he operation conducted between th• •tap of loading a 
new :eco:din; eheet and the start ot the printing proc••• will 

20 be da1cribed with rafaranca ta the flowchart shown in rig. 14. 
ln the case whe!l:"e data exist for th• next pr1nt1n9 

process at the.instant when the sheet aupplyinq proce1a i• 
ended (1tap A), the fetchinQ of the data i• •tarted (•tap B). 

Xn the aaae where th• fetching of data euitable for 
25 printing, e.g., data of one line 1• compl•~ (•t•p C) before 

· th• maaaurecl period Ifs of the third t.11\\er means 104 which i• 
eat at the and cf th• immadiataly preceding •heat eupplyin; 
procaaa (step K of Pig. 13) reach•• th• aacond rafa:r:enca (5 
••conda in th• embodiment) (atep I), the idle ejection control 

30 •ana 100 reads out in atap D the maa•urad period• '.r1 and '!1 of 
th• firat and second timer means 102 and 103 which a.re 
similarly set at the end of the immadiataly p:r:eaading •heat 
1upplying p:r:oc••• (•tap It of 1'1g.. 13), and detar:minaa the 
numJ:)era o:f ink idle eja_ction• which aZoa to be aonductad by th• 

S5 reco:i:din; heada 7 and a, from th• data of the idle ejection 
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data storage .. ans 106 (atep B). The ~ecoX'ding heads 7 and 8 
then •xecute the idle ejection toward the re•pectiva cap 
memb•r• 31 &Dd 32 which oppose the recoJ:ding head• (atap I'), 

After th• idle ejections, . th• timer JMana 102, 103 and 
s 104 aza naet, and the t1DMU: mean• 102 and 103 newly start th• 

time maaaurin9 operation (step G). '!hen th• printing p:.:ooeea 
•hown in th• flowchart of riq. 12 1• started (•tap H). 

·xn eontraat, in th• aaaa where the measured period ir1 

of the third t111ler •ana 104 reaches the aacond reference (5 
· ·10 · -aeconda in the embodiment) in th• cauaa of the process of 

fetching data ( atep I), the idle ejection control maana 100 
aontrole the recording heada 7 and 8 to idly ejeGt a 
p%8detamined number of ink drop1 in the atata where the 
recordin; heada a.re oppoaed to tha cap members 31 and 32, 

15 napectively (•tap J), :.=aaats the first to third tiznar means 
102 to 104 after the idle ejection• (•tap K), and then conduct• 
the cappin; proc••• ( •t•p L) • The recording haad1 7 and 8 wait 
far th• c:rompl•tion of the procees oi fetching data, while the 
viaaoaJ. ty of 1nlc in the vic:ini ty of the no••l• opening• i• 

20 prevented by the cap mamb•r• 31 and 32 from being inc:reaaed 
(•t•p X). When the proce11 cf fetching data i• completed, the 
racordinq head• 7 and 8 are separated from tha cap :mamber• 31 
and 32, the carriage l 11 DlOVed to the printing raqion and the 
printing 11 than conducted (•tap H). 

25 In the ca•• wher• the aheet aupplyinq proceaa i• ended 
but there ex1at1 no print data ( atap A), th• data input 1• 
waited for without conduatinq the oappin9 proc••• until the 
contents of the third timar maan• 106 reach the :first reference 
(!S aaconda in the ambodilllent). When the first rafaranca period 

so ha• elapaad, atapa J and K described above are conducted, the 
aappinq process ia conducted (•tap L), •nd the completion of 
the proa••• of fetching data i• waited for (•tap M). Xn the 
noDi&l printing prooesa, therefore, th• printing operation c:an 
~e executed at a apaad a• rapid aa poaaible Wh1le prev•nting 

JS the viaaoaity of 1nlc from being increased. ln the case wh•ra 
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graphJ.o data or the lil:e which require a prolonged data 
t.ranafer period.are to be printed, th• aompl•tion of the data 
transfer can be waJ.tad for whil• ink conaumption due to an idl.a 
ejection i• pravantacl from occurring. 

5 Preferably, the pump• are opera~ed •o •• to auck ink 
bef0%8 the cappincJ proceaa 1• •tart.ad. 

Thia will be deacribecl more specifically below. At the· 
instant when the idle ejection• an compl•tad, the ink ejected 
to tha aap member• 31 and 32 haa not been ab•orbed completely 

10 by the ink absorber• lld and 32d, respectively, a• ahawn in 
l'iQ. 22(a) with reapect to the cap mambaJ: 31. Therefore, there 
i• • dan;er that the ink which ha1 once been ejected i• 

depoa1ted on the no••l• opening fac••· '!o prevent thia, th• 
pump 37 ia operated to •uclc an axe••• of ink. Irraapaative of 

1s the state of a valve 45, 1.e., whether th• valve i• opanad o: 
cloaad, only ink 1n tha vicinity of th• auction port 31a which 
ia communicated with the pump 37 i• aalact1valy removed away, 
and J:ae1dual ink existing at a position remote f.roa the 1uction 
port 3la equally disper••• in th• ink ab•or'ber 31d. '1"here1:ore, 

ao an excea1 of ink can be reaoved, and the ink ab•orbar lld can 
hold an adequate amount of ink which can keep th• nozzle 
opening• moiat in th• capping proc•••· 

When the cap mmber• 31 and 32 abut against the 
:ecordin; heads 7 and 8 and the pump 37 i• than operated, ink 

z' deposited between the·valve 45 and th• ai.r rel•••• port 311> 1• 
auck•d out because the valve 45 is opened \mder the state where 
only the abui:ment between the mernber1 and th• reco:r:ding head• 
1• ••tabliahed, t:henby preventing fixation o! the valve 45 due 
to dried ink in tha vicinity of th• valve 45 from oacurrin9. 

so Whan tha raaarding heads 7 and 8 in tha capped atata 
are moved to-the riqht aid• in tha fiqure, the valve 45 i• 
opened. When the p\Ul\p 1• operated under thia atata, therefore, 
a n841ativa praaau:ce ia applied to the no1ale openin;• ao that 
ink i• :forcibly •~acted t:reapective o! the increaaecl dagre• of 

35 the viacoaity of inlc in the vicinity of th• nozzle opening•. 
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Th• •bodiment 1n which th• noasl• opening• of the 
raccu:cU.ng heads are diractad downward ha• bean desa:r:1l>ecl above. 
It i• a matter af aaurae that, even in the caae whare no••le 
openings of rec~J:ding haad1 are di:actad upwazd or 

5 horizontally, the aame eJ!fec:t• can be attainad. J:Jy' di•posin9 tha 
cap• •o •• to correspond to th• arrangement of the recording 
heads, 1.a., to oppose the noaala opening facaa • 

.Although th• embodiment in whiah th• inven'tLon i• 

applied to a color printer haa baan daacribed, it ia a matter 
10 of course that the aame affect• aan be attained even whan the 

invention 1• applied to a print•: in whioh two inlc ;jet 
:ct1cording head• ejecting drop• of ink of the •mae color are 
•olUlted on one c-=-i•v• ao aa to improve the recording denaity. 

In tha embodiment, the cap member• which are 
15 independent from ••ch other are allocated to the recording 

head•, raspacttvaly. It 11 a :matter of aouraa that the aama 
effect• can ba attained •van when a aingle cap member which can 
••al two ~•cording head1 11 uaed. 

In the mabodimant, the :r:ecoJ:Clin9 heada wh1all ·~•ct inlca 
20 :r:eapactivaly containing ink 9olvent1 of diffa:r:ant evaporation 

~ataa are independently mounted. JUI •hown in 1'19. 23(&), a 
aingle reaoJ:d1ng head may l:>e conf iqured by fo.mJ.n9 no••l• 
train• 110 and 111 through which inks respectively containing 
ink solvents of different evaporation rates are z:espeatively 

25 ejected, in the •am• •ub•t:ate 112. It is obvious to thoaa 
skilled in the_ art that the invention can be applied similarly 
t.o a printer in which •uch a .reco.:z:ding head i• ••aled by a 
aingle cap mambar 113. 

In th1• altarnat1va, the nozzle train 110 for ejaatinq 
30 ink having a higher drying index 110 may be diapoaad outside 

th• printing z:egion. When only th• no11zla train 110 11 to 
conduct an 1dle ejection, tha~fo:r:a, it i• requ1nd to JIOVe 

only the no11le train 110 10 a1 to oppoae the cap member 113 aa 
ahown in Pig. 23(b). 
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Aa d•acrihed above, the apparatu• of the invention 
compr!aaas • plurality of ink j•t recording heads which are 
arranvad in a moving direction of a carriage at iix.ed 
interval•J aap m.tmlber• which are diapo•acl outside a pxintinv 

s region and. which seal the ink jet z:eao:cding head•, 
J:espeat1vely1 timer mean• for detecting elapaed time dUJ:ing 
which the ink ~at ~ecording head• conduct an idle ejection1 and 
control means tor di1po•ing an ink ~at recoM1ng head for 
ejecting ink having a lower drying index among the ink jet 

10 recording heads, to the aide of the printinCJ region, and when 
only an ink jet :cecording head far ejecting inlc having a higher 
d:yin9 index 1• t.o conduct an 1dl• •j•ction, locating the ink 
jet recoming head for ·~eating ink having a higher drying 
index in the printing region •1d• of the cap member•. 

15 '!harefora, th• moving diatanaa of the carriage in an idle 
ejection can be 1hortanad to a value as small aa poaaible and 
th• total printinq apeed can be improved. 
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CLAIMI 

Bb•t it claimed 111 

1. · .an ink jet ncoiid.tng apparatu• bavin9 a cax-rJ.119e, 
and compri•ing 1 

a plurality of ink ~et reaol:ding head• cli•rx>•acl on the 
carriage and apacad apart in • movin9 direction of th• carriage 
at fixed intarvala1 

aap members dispoaQcl outaida a printing region for 
aealino aaid ink jet ncordin; head•J and 

time: mean• for detecting an elapaed t1aa bet1f88.A 
auac•••ive idle ejection• of each of •aid ink ~·t recoJ:ding 
heada, wha.rain 

ink jat recoming heaclm for ajacting ink compriaing a 
fir•t head fo~ ejectln9 ink having a r•latively high drying 
indax and a second head for ejecting ink having a relatively 
low dxyin; index, said ink jet recordinq h-d• being •rranged 
on the carriage wh•n aaid head• face •aid cap aembera ao that 
aaid f 1rat head is d11po1ed f urthar from th• printing .r89ion 
wharaaa aaid second head 11 diapoaed cloaa t.o the printing 
region. 

2 • 'l'h• ink jet recording apparatue •• recited in 
claim 1, further aompr1aing control mean• for controlling 
movement of the carriage eo t.hat eaid fir•t head of aaid ink 
jet recoi:ding head• for ejecting ink havin; a relatively high 
drying ind•x: are poaitionad outaide the printing region to 
oppose at laaat one of said cap aambar• when said f ir•t head 
conduat1 an idle ejection while 1aid •acond haad does not. 

3. An inlc jet recol:din; apparatu• according to claim 
2, wherein aaid apparatua :further aomprJ.see idle ejection data 
atorag• .. an• !or atorinq at least two kind• of timin9 data, 
1nclud1n; lon; and ahort par1ad Cim.1.ng da~• for executJ.n.Q th• 

idle ejections in accordance with ink dry11UJ ind1.a•• of 
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• different type• of ink in aaid ink jet recording heada, and for 
7 atoring data corra•pcmd1q . ta predeteminecl number• of ink 
1 drop• to be ejected ft'Oa the ink jet recorcllnq haad• during the 
t idle eject.I.on•, wherein ·· ·ue · ·illort period timincz data 

10 cofta1pond• to the 1nlc: 'at reaording head• for .,aat1n9 lnlc 
11 having a relatively high dz:ying 1Ddex, and wherein the long 
12 period ~iminq data corw•pond1 to th• ink jet reco:tding head• 
u tor ejectinq ink havino a J:elat1vely low drying index. 

1 4, The ink jet recording head•• raaitecl in claia 3, 
2 wherein when •aid timer meana det.ect• an •lap•ad timtl 
s corr••ponding to th• •hort period tila.tn; data, •aid control 
4 •an• control• th• movement of the carria9• ln aocordano• with 
s th• •hart period tt•tng data •o that the :Lnlc jat ziacordin; head 
e for ejecting- ink having a relatively high drying index 1• 
7 poa1t1oned to oppose ona of the cap mambara closest to the 
1 printin; region, and wherein, when •aid timer maan• clateate an 
t •lap••d time corresponding to the long period timing data, •aid 

10 control means e::x•cuta• a wait cOllllUmd to wait until 1aid tiM: 
11 mean• next detects an elapsed time correaponding to th• short 
12 parlod timing data, whaJ:eupon said control Mana cont:rola th• 

13 movement of the carriage ao that tha int jet recording heada 
14 for ejecting ink having relativ•ly high and low c:b:ying inde.aes 
15 are positioned to oppoae reapectiva ona• of tha cap member1. 

1 5. An inlc jat recording a.pparatu1 having a carria;•, 
2 and compri1inq1 
3 ink jat raco:r:ding haad diapoaad on tha carriage, aaid 
• ink jet reco:cdinv head having a plurality of nozzle opening 
5 t~aina for ejecting at least two diffa:rent ink• havinq 

5 different drying Lndic::e11 
7 cap mambera which &J:a diapoeed. out•ida a prlntinq 
a reg-ion and which •••l aaid ink jet recording head, and 
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t timer ilMnll for detecting an elapaed tta. between 
10 succa•aiva idle ejactions oi each of said J.nJc jet recording 
11 heada, wherein 
12. a nossle opening COllpriaing a f irat no a ala opening 

txain for ejecting ink having a relatively high drying index 
and • ••aond nozzle opaning train for ejecting ink having a 
relatively low dziying index, •aid nosale opening J:Nlinq a:r::r:anqed 
on th• carriage when •aid no•ale op•ning face said cap liember• 
•o that said f irat nozzle opening train 11 diapo•ed furtha:r: 
from the printinq ra;ion whereas 1aid second nozsle opening 
train 1• diapoaed clo1a to tha printing region. 

1 ' • '!he ink jet ::r:ecording appuatua •• raci tad in 
2 claim S, iurthez ccrmpriaing control JDU.n• for controlling 
s mov~t of a ca=:ia9• •o that aaid first nozale opening train• 
• of said noz•l• opening for ejactinq ink having a relatively 
5 high drying index are poa1tionad outside the pr1ntin; reqion to 
e oppose at lea1t one of aaid cap member• when said fir•t nos•l• 
7 openin; trains conduct an idle ejection while aaid second 
a nozzle opening train• do not. 

1 7. An ink jet z:eaoming appaJ:atu• accoi:ding to claim 
2 6, whe~ein aaid apparatu1 further coaapri•••1 
s idle ejection data atora;e mean• for atoring at laaat 
4 two lcind8 of timing data, including long and ahort. period 
5 timing data, fo:r: executing th• idle ejactiona in accordance 
6 with inlcd:yingindiaee of different type• ink in ••.id nozsl• 
7 openinq trains, and ~or storing data cor:eepondin; to 
a p:r:adatemJ.ned numbar• of ink drop• to be ejected from th• 
t noz•l• opening train• during the idle ajactiona, wha:ein th• 

10 •hart period timing data correaponda to the nozzle opening 
11 train foz: ejecting ink having a relatively high dryin; index, 
lZ and wherein the long period timing data aorreaponda to the 
is no••le opening tzain• fox ejecting ink having • relatively low 
14 dzying 1ndax~ 
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1 a. '!h• ink jet :recordinq apparat\18 •• recited 1n 
a claim 7, wherein when •aid ti.mar means datacta an elapaed time 
:s cm:nsponding to the •hort period timing data, •aid control 
4 mean• control• the movement of the oarriage in accordance with 
5 th• ahort period timing data ao that the no•sle opan1ng train 
e for e~eotin9 ink havin9 a :relat.ively high drying ·index ia 
1 poaitionad to oppoae the cap lliambar cloaeat to the_pr1ntinw 
8 .revion, and wh•ffin, when ••id timeJ:' uan• det.eots an •lapaad 
t time co:ri:eaponcU.ng to th• lon9 period timing da~a, •aid contl:Ol 

10 mean• executes a wait command to wait until said timeJ: maana 
11 next deucts an •lapsed time cor.re1pondin; to the ehoz=t pa:riod 
12 t.J.ming data, whez:eupon said control means aont:=l• th• :movement 
is of the carriage ao that the nozzle opening train• for ejecting 
14 ink having J:"alatively hiqb and low drying 1ndic•• a.re 
1s positioned to oppose .raapact1va ones of th• cap mambera. 

1 9 • . An ink jet recording appa.ratu• aacorcU.n9 to claim 
i 1, further cosnpriain9 drive signal vane.ration meana for 
3 outputting a dJ:'ive signal the level o! which 11 increased with 
' th• lapse of time durinq an idla ejection. 

1 10. .An inJc jat recording appa.ratu• accorcU.ng to claim 
z :5, fw:ther compri1in9 drive ai;nal qanaration Mana for 
s outputtinq a drive eiqnal the level cf which 11 incraaaad with 
4 the lap•• of time during an idl• ajeotion. 

1 11. An ink jet reco::din9 appaJ:atua acco::din; to claim 
a 1, further comprisin; driv• ai~l generation means for 
s outputtinq a drive aiqnal th• period of which is ahortanad with 

• the lapae of tim9 during an idle ejection. 

l 12.. .An ink jat reoordin; apparatus accominq to cla!Ja 
z 5, :Eurthe.t: ooapri11nq drive a.t.;Dal generation •••n• for 
J outputting a drive •ignal th• period of which i• ahortantld with 
4 the lapse of tilla during 1U1 idle ejection. 
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1 13. An i.Dk jet Hcoz:din9 appu-a't.ua accoJ:ding to alaill 

a 1, wherein each of laid cap member• hu a auction port. which 1• 

s conneatad to a 1uction pump, and an air relaa•• port which i• 

4 cOZllllNAiaated with tha environment thz:ough valve ·aeana, wherein, 

5 when one of •aid ncorc!ing h•ads abut a9a1Jle't •&id aap member, 

a said air rel•••• port i• opened by •aid valve Mane, and a 

1 auction force 1• applied by tha auction pump. 

1 14 • An ink jet racorcU.nq apparatus accor:ding to claila 

z 5, wherein each o! aaid cap. meznber• ha• a auction port which 1• 
s connected to a auction pump, and an air rel•••• port which 1• 
4 oomunicatad with the envi=nmant thz:ou;h valve meana, wherein, 

J when one of said recording heads abut against said cap member, 

e aaid a1:r: relea•• po:r:t 1• opened by •aid val va maana, and a 

7 1uction farce 1• applied by the auction pump • 
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