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AH IB JET PRlH'r!!ll 

The present in~ention relates to an ink jet printer. 
)lox• panicularly / th• invention z:elatea ~o an inJc jet print•: · 

of the transfer type in which an ink .image is first foJ:med. on 
an intermediate record~ng medium, and then tz:anstarred f::om tha 
intermediat~ recording mediwn onto an image recording mediWI. 

~· tzoan•f•Z' type ink jet prLntar is sel~abla in that 
it is free f:om the nozzle cloqqing problem arising f%Oll paper 
dust generated when the print haad comes in contact with a 

print paper. An example of this type of th• printer is 
disclosed in Japanese Patent Laid-open Publication No. Hai. 1-

22,336. 
In the construction of the tz-ansfu type inlc jet 

printel:', a print head with a plural number of nozzles 1• 
disposed confronting with a tubula: or drum-shaped inte:medJ.ate 
record~n~ mediwn, or• tranefa: d::wn. In the print-cparat.i.cm 

ot the printer, the p:in.t head sets forth a jet of ink droplets 
o toward the intazaediate recording aadimn, thereby to depict an 

image on the intexmediate reco:cU.ng ucllwa. The image foi:med 
thereon is dried bf a hea~ar. An JJDage recordi~CJ mecliwa, e. 9. , 
a prin• papar, i• p~••••d agaiAst the image bearino aurfaca of 
the inteJ:J1ediata recording medium, so that the inJc image is 

u uansferrad from the intermediate recordin9 medium to the image 
recoJ:"cling Jllediwa. Accordingly, the J.nJc imaqa of the 
1n~lll:lll•di•~• recoJ:Clin9 aedima can ~ t.ranafeszecl w~thout any 

dafomation, and the transferred ink image will not blu on the 
p~int paper. Thus, the pressure image transfer process, which 

lo· thus causes no d•terioz:ation of p:int quality, can ·exactly 
transfer the ink image f:oa the inte%2llediate recording mediwn 
to ~h• r•corc!J;ng medium. 
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A ~tudy to find the cau•as ot the nozzle clo;;in; ancl 
improper diacharge of inlc from the print head in the tran1ieJ: 
type ink jet printer was made by the inventors of the present 

Patent Application. The study showed the tact that the 
0

heat 

5 let~ 1n ~he ha•~•z- uaed for dzyl.ng the J.ftlc image on ~h• 

intazmadiata recordin; mediwa after the printer is continuoualy 
operated causes the nozzle clogging and instable ink discharge as per 

the following: In the printe~ construction disclosed in the above 

patent publication, since l:he surface region of the 

i.o inte.rmecU.ate reoo:ding aadiWD i• hea~ad to d%Y the ima;e fozmed 

f thereon, heat is accWRul~tively stored in the heater with 
progz:e•• of ehe contJ.nuoua operation of the printeJ:. The 

heater, when havin9 dle accumulative atora9e of hea-c, continua• 

~h• h•A~.1.n9 ope:ation af~•~ the pow•~ aupply to the haataJ: is 

• 

15 shut off, becau•• th• heat•% i~ condition.- for c~ntinuin9 th• 

heating operation of the intemediate recoz:dinq Jlediwa. Since 
the p:int head 1• located in close proximity to the 

intarmediate reco~nq medium, it is exc:eaaively heated to 

cauee vat•~ aa maln solvent of in.Jc to evaporate thl:ouqh the 

20 nozzle openings. Consequently, the viscoaity of the ink in the 

print head inc:easas. The •ticky inlc clcga ~· noszle~ of the 
p:int head, and the disc:h&J:ge oi inlc from the nos21es is 
ahnomal OJ: i:n;ulu . 

The conventional. printer of the tranafer type in which 
the dried ink image 1• transferred f:oa the intermediate 
recording medima to a print paper wa• experimentally examined 

and analyzed. Th• rasul ~• ot -cha •xamina ~i.on and anelyaJ. • -ve~• 

as follawa. 1) Th• pre•sure to t:anafar the image i• exce•siva, 
so that the device si1• and. the cost to manufacture are 

30 increased. 2) Attempt t~ reduce the J.ina;a transfer pressure 
foDUI an inaufficient solid 1nlc 1J1a9• on ue p:J.n~ head. '%ha~ 

is, the inlc J.ma~• uanef•r~•cl on~o ~ pint paper 1• pooJ: in 

water pxoof and wear prcof. 
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In the construc'tJ.on of JApan••• Patent Laid-open 

Pu})l.ication No. Hei. l-226335, the dried inlc image on th• 

i.ntexmediate raco::cU.nq medium becomes solid. However, a lar;e 
press\IZe is requi:ed i.n o=u to aecu::e a fiJ:m •tielcing of tba 
ink imaqe firmly to the print paper. Therefore, th• p~1n~er 

:muse :be ctes1gned so •• to a al:sl• to apply • large pi:•••U%• for 
image tz-anaf8%'. 

To obtain an excellent transfer charactuiatic under a 
small pres1w:e, the inJc ima;e on the uanafer medi~, when 

10 transferred, must be put in a •em1sol14 a1:&te· by cb:yin9 ~. 
iJDage. . The J.Nc image t.:&h•f•rzed en the print paper still 
contains a alight amount of water. Such an illage, when touched 
with the finger, becomes blurred. 'rhua, th• conventional 
technique auf:far• frcm the p:oblesu of the wear and vat• 

is proof. '?o improve th• solidity of the t:anafuJ:ed image, watu 
znuat be ccmpl•t.•ly removed from the transfeaed illlage. 'l'o th.is 
end, the print paper having the image printed thereon auat be 
heated aa in th• conventional ink jet printer o:f the 
nont:ranafer type. In the printer conatnr:uon h&v.1ng a fi:ai: 

%0 

as 

30 

h~atinf meana !01r cb:yJ.ng the inJc image an t.he inte:caediata 
recording medium and a second heating means for c:ampletely 
removing watu fJ:m the image uarusteued on th• print paper, 
th• heating :r1•• time of th• heatJ.nq mean• uad must be •hon., 
1J.m1.~1A9 trt1ed011 oi ••l•c~ing th• h••~in9 ..ane. %n a caae 

wh~ ~ he&'tJ.89 _ _. of long heating rJ.se time i• used in 
thia »Zin~ c:omtz:uction and the first and second heatin; aeana 
ue opezated in a c:ontinuoua manner, a ait.ution where both the 
heatinf MaJW an in an ON state talc•• place inevitably. In 
tJU.• •J.~ua~J.OD-> ~...,.~a-tur• withia the pJ:intu rises 
excessively, and the print h-d i• alao overheatad. Water of 
the 1nJc in the print b-d evaporates, the noaale• of the p:int 
head are poaalbly cloggec:l with dried inlc, and let• ot inJc 

droplet• are 1z~egularly and abnOJ:mally diacharved fram the 
nassl•• of the pzint head. 
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With the view of solving th.e problems as stated above, the present 

invention has an object to provide an ink jet p:inter which can smoothly 

and stably discharge jet.s of ink droplet.s, without an excessive temperature 

rise of the print head and the clogging of the nozzles of the print head. 

This object is solved by the ink jet printer of independent claim l or 2. 

Further advantageous features, aspects and details of the invention are 

evident from the dependent claims, the description and the drawings • .t ·n.r:e 

elaim1 an Y.caaCileli 'a ae YAliaH,;;d. H a fine a.;a. li.11,hiag appHaea cP 
defiai-ag eae ~eaciaa ia s•a•cal t•=a• / r 

Anothe: aspect of -che present invention i• to p:oyide 
a t=ansfe: type inlc jet ·p:intar which can •li.min&~• an ovuheat 
cf the p:J.nt head if any type oi th• heatJ.A~ .. an• i• used, 
thereby realisi:lg a stable disehazqe ot ~·u oi 1nJc JJy th• 

p&-J.A't: h.a&CI. 

Yet another aspect o: the preaent invention is to 
p%ovid• a t:ansiu type inJc j•'t printc which can transfez: an 
.i.nJc imaq• fl:Cll an J.ntaz:mediata :eeoz:c:U.n9 medium cnto a 
reeo=1nCJ mediaa under a low p::•••ur•, thez:aby f cnain9' th• inlc 
iiu.g• of ;-ocd solidi't7 on the rec:ordinq medium. 

Accordin& to a specific aspect of the present invention. there 

is provided an ink jet printer of the type in which an ink ima1e 
rapre,ent&tive oi input infozmation is io:Md on an 
in~-=-cli• i:• nc:~ning mediwa ~ cU.a~i.Av ~•t.• of J.Dlc 
cl:opleta f:oa a p::illt head towazd the intezaed.1at• :eco:clin; 
mediwa, ud th• ink image ia t:anafu:acl to a nc:oZCU.q lll8dima, 
the 1nJc :Stt-iwintu CC111Zi•ing1 heat~ meaa located nea&" th• 

1nt•zm•d1•~• r9COZd1nf Mdima, ~· h•Unv dJ.zec:Uon o! ~ 
haa~ ...aa M.l.ng ••t aa da1irech and cont:ol uan• operat1n9 
such that when the heating •an• heat• the inlc iu.9• foaed 9h 
th• intuaecU.ate :ec:onin9 MdiWI, the heatJ.n9 cll:ection of th• 
haa~in~ ~•An• ia set tcward ~h• inteJ:medi&te rec:oZocli.nCJ aadium· 
a-cl•••~ one~, ancl when th• haat.i.nv ... na do•• not ha&t 1:he 

izltm:medi&t• :r:•co:clin~ Melia, th• heating cli:ection. of the 
h•atin9 MAA8 i• put iA Ue clizec:tion 1n Which the heaUng 
aean• does not heat the p:int head. 

Thus, in the iialc jet p:i.nter, when the heating •an• 
he•C• th• in.Jc imaQe fozmec:l on the J.nt•naedi&t• recoxding 
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mediW'll, the hea~.1n9 d1:ac-i:ion of 1:he heating aeana i• ••~ 

toward the intexmediate recording medium at leA•t one time. 
When the hea t.ing means does not heat the 1ntarmedi& te recordinq 
medium, the heating direction of the he&tinq means 11 p~t in 
the direction in which the heating meana does no~ hea-i: -:he 
reco:-d.i.ng head. There:fo:e, the probl... of the excessive 
temperature ri•• in the :ecordin; head and the nozzle clogging 
are solved. A stable disch•ri•·ot jets of inlc drcplats is 
realized. 

Aecord1nq -i:o another aapect oi th• preeant 1nvent.i.on, 
th•:• i• provided an inlc jet prin.ter of the type in which an 
inlc image representative of input 1ntoxmation i• fo:med on an 
intexmediate recorcU.n9 medJ.mn by discharqin9 jeta of in.Jc 
dl:oplets from a print head toward ~· .t.n~•%11ed1ate :eco:din9 
medJ.um, and the ink image J.s transferred to a recording mediwn, 
the inlc jet p%'inter comprisil\9: heatiA; mean• loc:atad near the 
inte:mediate recording medium; and select Jll8ana for selectinq 
a first heatingdi.recti~n in which the h•atin9 direction of the 
haa~inq means is set tcwarcl th• intezmeciiat• ~•co:ding medium 

ao 0% a aacond h•atincr direction in which the heatin9 dil:'ection of 
tha heating meana i• set toward the ink image transferred to 
the recordin9 medium. 

IA the above two const:uctiona of 1nlc jet printer of 
th• pi:e•en• LnvenUon, when th• hutincr meana heat• the inlc 
im&;• foaed on th• intemediate reco%Clin9 medima, the heaUJ\9 
directioa of the heatin& means preferably cainci4•• vith the first heating 
direcUon at least en• time, and when th• heat1n9 means hea~s 
t.h• :LnJc image transferred to the recOJ:ding media, th• heating 
direc:tion of the heatincr •AA• co~ncid•• with the aec:ond 

30 heating direction at least one time. 
When the recordin9 head heats th• inlc ilaa.9• formed on 

the inte:med1&1:e reccrd1nf 11t1cU.um, die h•••in9 .. an• i• ••• in 
the first heating direction t.o dxy the inJc ima9e on th• 
.t..nte.z:medJ.ate J:ecordin; medium till 1:he ink J.ma9e oacomes 

-- -- - - -- --- -- ----------------- :... --· 
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semisolid. When the heatJ.nq m•a.na he&ta the J.nlc imaqe 

transferred to the recordin; medium, the heating means 
ccmpletaly dries the ink imaqe thereon to fix ~· inlc iJIAge 
onto the recording medium. The:alore, the heatin9 operations 

.5 can be 1uccessively ca:ri•cS out 1rzeespectiv• of 1:.h• type of th• 
heatin9 meana. ~hi• const:uction of the printer suppresses an 
excessive increase of the temperature of the recordinq head, 
thereby eliminatinq the noszle cloqqinq and ensurinq a stable 
discharge of inlc jets. !'Urther, the image ~rana:ar from ~he 

10 

u 

20 

30 

intermediate reco~ing medium to th• ~•co~din9 ••diw. can be 
c:az-z-ied out under a low pressure. The imac;e tomed on the 
reco:d1n; medi1.m1 is solid or excellent in water and wear pz:oof • 

Th• accomi'&ftyin; drawings, which are incorporated in 
and constitute a part of _this spacificaticm, illuatrate 
embcdJ.ment• of the invention and, toqether with the 

dasc:J:iption, ••z:v• to explain th•. objects, advanta;•s and 
prJ.ncipl•• c:t the 1nvent:.ion. ?n 'the cl¥aw1nga, 

Pier. 1 i• a perspective view showin9 a first eml:>odiment 
of an inlc jat pz:intaz acco:din9 to the p:eaent 1nvention1 

Fig. 2 i• a plan view showinc; the noss1e·p1ate of a 
print head of the 1nJc jet printer shown in Pig. lJ 

Jtig. · 3 i• a oz-ca• ••cticnal view showing a atate of the 
ink jet printez when an ink ima;• is fozmed on a transfer drwas 

~ii. 4 1• a cross ·••ctional view sh~; a atat• oi th.e , 
inlc jn pzintez when _th• transfer op•:atJ.on ot 1:h• 1nJc 1ma9• 
from th• uanafer dRJI to a print pap•: start•J 

J'iQ'. 5 ia a c:roas sectional view showing a stata of the 
inJc jet pz-intHwhen the inJc jet printer i• :eady for th• next 
print operationJ 

:rJ.g. a J.s a pt1J:apecUYe vf.ev ahowing a ••aond 
embodiJNn~ of an inlc jet printer ac:c:omin; to th• pr••ent 
invention; 

Thi•1 if~i flii1ffi1il1il1--· 
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~1;. 7 is a cz:oa• ••eticn&l view ahowin~ a state of the 

ink jet printer when an inlc ir...a.g• is foX'Jftad on a. transfer dl:umJ 

Fig. 8 i• a cross sectional view showinq a state of ~he 
inlc jet printer when the t:ansf er operation cf the inlc 1m&ge 
from th• ti:anafe:- drU t.o a pz:J.n~ pepez: at:an•1 and 

:rig. 9 i• a cz:o•• sectional view showin9 a third 
embodiment of an inlc je~ printer ac:co:rdinq to the preaant 
invention. 

'l'he conatzuction of an inlc j•~ printer accoz:din9 to a 
first embodiment of the present invention will be de1cribed 
with reference to 7igs. 1 through 5. 

An inle j•~ rec:ordin9 oar pJrint head 2, baaed on a 
piezoeleetric element, include• a n~~ of noszl•• 40 
equidistantly anayed in the axial direction of an intermediate 
recording medium ~alcing the toxm of a transier d:wa 1 (Figa. 1 
and 2). Kore •pacifically, 1A this emJ)od!ment, 512 number of 
nozzles 40 are linearly arrayed at the pitches of 40.64/600 cm (16/600 

inches). The print head a moves & distance of 2.54/600 cm (l/600 inches) in 

the direction of an AJ:row a ever.1 till• the transfer drum 1 is 
rotated by one tu:n in th• direction of an arrow A (Pt;. l). 

Ink used preferably contains at least water, water-soluble organic 

aolvent, p1..-n•, and colloidal c!.f.spersion :-eain. Hore 
exae'tly, in the compo•itiona of the inlc, th• pipant 1• car):)on 
blaclc o! 3 wtt, th• colloidal CU.sperslon :r:e•in 1• water sol CD• . . 
540 (containing n1in aolid contan~ 40t and J.•opz:opylene glyc:ol 

13') oi 30 vtt, the water-•olW,l• OZ'9an1c 1olvent is 
t.riethanoluin• of 5 wtt, h\JJMctan~ i• tr1•thylen• glycol of S 
wt,, and pure water. 'l'h• water sol CD·5•0 is expoxy ester 
colloidal dispera1on made l:>y DAI NIHOlf l:NK corpo%&1:1on (Japan). 
The sol1d-con~•n1:s of the J.nlc J.nc:llc:a~• c:azbon black aa the 

pigment and colloidal dispersion re1in. 'l'h• particle diameter 

.. -------·--· --- -----------·-----
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ot eh• aolid-ccn~ant• i• l ~~ or l••• in th• staqa of 
manuf&cturinq ink. 

! 10 

The transfe= drum l includes a metal tube 11 and an 
elastic layer 12, layered on the tube, made of •ilicone rubber. 
In this embodiment, the die.meter o: U\e 1:.:an•t•z:o d:wa 1 of • ao 
mm. The elas~~c layer l 2 i• p:efarably a rubb_er material from 

which the inlc image 11 easily peeled, such as silicone rubber, 
fluoroailicone :rubber, fluoro~, byclro9enated nitrila 
rubber, or silicon rubl)er inco:Porating 1urfaca-act1ve aqen~ 
~here1ni:o. 

' ' 

' 
Ta facilitate the evaporation af solvent e.g. water from the ink 

ima;a on t. ~t• tz:anaiar drwa 1 to quiclc•n the d%J'in; opera~ion of 
the ink image, a heatin; means 23 is provided, which includes 
a heater lamp 20 aa a bar·l~ke h&lefJen lamp" and a relleato: 21 
for fixinq th• heating direction. In ~· heater lamp 20, a 
temperature on the surface of the elastic layez: 12 1• sensed by 
a sensor, not shown, and the lamp 1• intermittently lit on 
accordi.nq to the aenaed tamperatu.re. Through th• intemittent 

20 

l~qni:-on o: 1:11• lamp, the evaporation o~ vatas fzom t::ha in.Jc 

ill.aqa on the tzansfer drum 1 1• cont:ollect·ao thae the aurfaca 
temperatu:e ialls VJ.thin a preset ran9• of t•peratu.re. By me 
temparatu• control, .the inlc ima;• on th• d:ma 1 1• cl:ied to be 
in a semisolid •t&te. In this Mboc'J.aent, th• surface 
t-peziatuz• 1• bpt a~ appzoximately 50 •c. The encl par1: oi 
th• reflec:to: 21 is p~filed to have a too'th fo:m 22. A drive 
fore• o! a motor 30 J.1 transmi ttad through a geu 31 to t.he 
tooth foa 22. With thi• mechanism, th• reflector 21 1• turned 
in the diz-ection of an arrow D. Hore 1pecifJ.cally, the 
reflector 21 i• selectively set at d••i:ed po•Ltions, throuqh 

30 the operation of the motor 30. tn this •mh()dtment, it may be 
set at three fixed position• defining heating directions. At 
the first poaS.Uon, the heai:1n9 d1.rect1on of •h• h•atin9 .. an• 
23 i• set to the shaft of th• tranafei: dr= 1, vis., it 
coincides with ~· diJ:>ection of an arrow S in Fi9. 3. At the 
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• acond poa.t. ti on, l:he heating dJ.~ec:'t.ion of the hea~ing ae.na 23 

is put tcwazd the inlc image printed on a print paper 4 as a 
reco:dinq medium, viz., it coincides with the di=ection of an 
&r:ow 'r in Fig. 4. At the thizd position, the heataf 
direct1on is sat in th• dizection oppos1t• 1:0 ~h• prun: head 2, 
viz., J.~ c:oinoicl•• vi.th th• c:lirectJ.on o! an azzow U in J'iq. S. 

In order to transf ar an 1nlc image from the transfer 
drm l to the print papu 4, a bacJc-up rollu 3 i• provided 
which functions to p:••• the p:iJlt ·paper 4 against the tranaf ar 
dJ:'Wll 1. '?ha ~acJc-up roller 3 is swung abcN• a f~lczua 15 to 
an.cl apan £.ram th• transfer dnm 1 by means of .a press lever 
1s. Th• pzassw:e fore• is cont:cllacl by a •1>%in9 17, and ••t 
at 0.28 to 0.6 kg/ca in this embocUMnt. 

The operation of the ink jet printer will now be described. 

Fig~ 3 i• . a c:ros 1 sectional view shewing a stat• of ~ 
ink jet printeJ: when an inlc-image i• fozmecl on the transfer 
dna 1 ):)y selectively di•char;J..ng jeta of inJc droplet• from the 
nozzles •o of the p:int head 2. i:n ue illustration of rig. 2, 
the press laTeJ: 11 ha• been ~w:n•d abo11~ th• fulc=ua 15 Joa "Use 

20 clirectioa of an an"OW z. Accominoly. th• bacJc-up rollez- 3 is 
detached f:cma·the tranafer drwa l. lurthe:, the motor 30 ha• 
been tuned in th•· di:ec:t1on of an. ar:ov G. Accordingly, the 
heating direction of the heating Mans 23 coincides with the 
h••~ing clJ.J:t1CUon I •owari 'the ahaft oi ~· uanafu- drma 1. 

2t '?bat:. 1a, th• reflecto: 21 ia ••t at th• fJ.n-c po•ition. 
In t.bi1 em1'cd1Mnt, the print head 2 include• 5~"2 

number of nos.ales 40 at the pitches of 40. 64/1500 ca (16/600 inches). 

Accordingly, ev•l'J time the transfer drum 1 is turned one time in 

the direction of m arrow A. ink im&&•• of 512 lines are f ormecl &t 

30 the pitches of 40.64/600 cm (16/600 inches) on the transfer drum 1. 

The heatai: lamp 20 of the heating means 23 is intemittently 
light on •o that.the aurfac:e taape:ature oi 1:1\e •l••~io laye&" 

12 falls within a preset range. Through the heating operation, solvent 

e.g. water is evaporated from the ink images. 10 that the ink images 
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on ~he ~ranafer drum 1 a:e placed in a •.aiaolid atate. When 

the t:anaf er drum l is rotated by one turn, the print head 2 is 
moved a distance of 2.54/600 cm (l/600 inches) in the direction B in Fig. l. 

Thereaiter, the second tu:n of the transfer d%'WI 1 starts. As 

5 in the first turn ot the ~anste: d~ 1, ink !mat•• of 512 
lines at the pitches of 40. 64/600 cm (16/600 inches) are formed in a 

semisolid state at the location adjacent to the ink images farmed in the 

first turn cf the transfer dJ:WD 1. 1S tu:ns of the tzansfer 

drum l complete• the formation cf an image of one paqe in a 

10 semiaol1d state. It i• no~ed here tha~ ~. baok-up roller 3 

~ w1ll never come in contact with the au:face of the transfer 
d:um l during the imaqe fo:mation. . Acco~inqly, the 
successively fozmed ink i.JD&g•• are not damaged J:)y the roller, 

securing a h.Lqh 1lla;e qual.f.r.y oi ~· iaa9• on •h• tran•f•r d&'Um 

u l. 
Fiq~ 4 is & cross sectional view showing a stat• of the 

inlc jet p:i~t•: when the transfer operation of the aam.11olid 

ink imaqe from the transfe: drum 1 to the print paper 4 ·•tarts. 

A.a shewn, the p.re•• leve1: 16 haa been ~u~ecl about:. the fulcrum 

20 15 in the direction of an ar:ow P. 1'he back-up rolle: 3 is 
pr••••d against the uanafezi dX1m 1 ])y mean• of th• sp:inq J.7. 
!'u:ther, with the tuzn of the moto~ 30 J.n the direc:Uon ct an 
a::ow JI, the heatinCJ direction of th• heatinCJ means 23 

co1ncid•• wit:h dle heatinq direction T ••t towazd th• inlc J.maqe 
25 on the p%J.nt papeZ' 4. That is, th• reflectoi: 21 i• aet at the 

second pos1tion. 
!hus, the 1Ulisolid inlc image on the -.:ran•~•r clJ:Wa l i• 

transfer:ed and attached to the pi:J.nt paper 4 in a aaaisol_id 

•~at.• in a manner that th• ~clc-up 2:0llez- 3 and the traui·er 
30 drum 1 nip th• print paper 4 therebetween with th• aid of the 

ap:ing 17. With rotation of th• transfer d%Ulll l, the pr~n~ 
pape: 4 move•, 10 tha1: ~he ink JJaa99 is peeled otf ~ •last.le 

laya: 12 of th• transfer drum 1. Therea!ter, the heating •••n• 

------ ------ --- -- --- ----· 
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23 dries the ink 11149• t~ll it become• •olid ata~e. Here, the 
fiXlnq of the ink iJDAqe en the print paper ' completes. 

An ur;ing fore• of the spring 17 nec:essa:y fer tha 
imaqe tranafer i• detexmined by a dried state of the ink im&qe 
tomed en the transfer drum 1. When '!:he inJc image on the 
~ranster drum l ia completely d~ia4 and in a solid state, the 
bonding force between the ink image en th• tran1f er drum 1 and 
the elaatic layer 12 ia vary •~:ong. Under this condition, a 
high transfer pressure ia required,· and an improper transter 
talc•• place t:aquen~ly. On th• othaz hand, in ~hi• ambocU.men~, 
th• .i.nlc .i.Ju9• on th• transfer c1nm lo is dried to :be in a 
semisolid state. AccercU.n;ly, the bonding force between the 
ink ima;• on the transfer d:um 1 and the elastic layer 12 1• 
dec:reased, whtle th• bondin; terc:• between ~· iftlc imACJ• and 
the print paper 4 is increas~. As a re•ult, the inJc imaqe can 
l:>e transf ezred to th• print. paper 4 under a low tzanaf er 
pzeseure,_ with a reduced residua of the ink imac;e on the 
transfe: d%'Um 1. 

S1nce ~· inlc.ima~• tranafe:red en ~. pzint paper i• 
10 still aanaJ.solid, it is easily blurred when it is touched with 

th• finqu. 'l'hat La, th• imaq• on the_ print pape: i• pcor in 
the water and wear. pxoof. To cope wJ. dl th.ta, thi• embocU.ment 
operate• th• heating means 23 to dJ:Y me semisolid J.ug• on th• 
prin~ papa: 4 Ull 1~ hec:omea sol.id. 

2.s P1Q. 5 1• a c:o•• sec:tional Yiew showing a •'t&1;• of :th• 
inlc jet pJ:intu wha th• ink jet printer i• rMdy for the nax.t 
print opuation after the print paper 4 i:taar1n9 the 1m&CJ• 
transfez:ecl and fixed thezato i• discharged. Aa shown, th• 
pr••• l•••r 1S has been swung 1n the direat1on of an arrow I 

30 about. the fulcnm 15. Th• bAclc-up roller 3 di••n;aga• from the 
transfer d%\D 1. Fu:ther, th• mot.or 30 haa been tu:med in th• 
direction of the arrow H. Th• :•tleetoi: 21 1• clisec:~•cl in ~. 
direction opposite to th• print head 2, or ••t at th• third 
S)O•ition. 
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After a c:onti:nuoua print ope.ration, heat haa been 
accumulatively stored in the heating means 23 aft•r it heats 
the ink imaqe toJ:med on the tranefer drum 1 or the inx imaqe 
tranaierred on the print paper 4. Under this condition, ~he 

.5 heating meana 23 continues the radiation oi heat, via., the 
heat left. th•r•in even after the power supply to the heatinq 
means 23 is shut ott. In this case, if the heating direction 
is set to th.a direction tor heating the print head 2, vi1., the 
retlector 21 is directed toW&Z'd t.he 1hat-c: of th• tranafe: drwa 

10 l, the :-mnaini.n9 heat. in t.h• heat.in; 2ru1ana 23 continuously 
heata the surf•c• of the transfar drum 1. Aa a result, the 
temperature ot the pzint head 2 continuously r1••• because an 
axtzemely 1111411 space ( app:oxiutely 0. S im to l • J.n thJ.a 
emJ:>ocU.naesn:) 1• present. 'b•~•n the tz.anatea- dr.m 1 and tlle 

1S print head z. Under this condition, e.g. water as main. solvent of 

the ink within the print head 2 continues to evaporate. The 
viscosity of the ink •tart• to increase within the p:int head 
2. Consequently, the clog9in9 of the nozzles of the print head 
2 ancl an impsoper cU.•c:haqe of 1nJc jeta f:oa the nozalas take 

20 place frequent:ly. Xt is noted hue that ift thJ.• abodimen-c, 
the he&tin9 di:ection i• set to the direction. of the a::ow U, 

· vii. , the dJ.rection opposite to th• pz:in~ head 2 ( 1".t.;. s) • 

Therefore, th• transfer drua 1 and the print head 2 are not 
c:ont:J.Auoualy heated by th• raainin9 heat of th• heating means 

is 23. Th• psoblas of the noasl• cl09t"1n9 .and imp&"Ope.r ink 
dischazr• are succesafully aolved. 

Th• cozw~ction of an 11\Jc l•~ p:in~•~ acco~ing to a 
second amboc:lillent of the present invention will bt described 
with z:efarenc:e to Figa. ' t.h2:0u9h 8. 

30 In the second embocU.ment ·of the invent.ion, the 
reilec:tor 21 ia iJ.xed at ~wo positions, a i.s.:s~ hea1:J.ng 

pos1~1on and a ••cond h .. ~. po•ition. A• ~ha fir•~ haatin9 
position, th• heating dirac~ion of th• heatJ.nf -an• 23 i• put 
tcward the shaft of the transfer dzWll 1, t.hat is, it coinc:id•• 

·-·- ----- ---- --·--·-- - -------···-··--···--- --- ·- ----·· 
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with ~he direction of an arrow S in FL9. 7. At the eeaond 
heating poaition, the heating di~ection is put toward th• inlc 
im&i• tranaf erred to th• print paper 4 as the recordinq mediWI, 
that is, it coincides with the direction of an arrow~ in fig. 

s e. 
With thi• at:uc:'t\l:e, when the inlc iaage icrmed en the 

intexmadiate racord.inq medJ.wn, o: the tranafer d:um l, ia 
heated, the heating mean• 23 heats the trans:far dzuza 1 at least 
one time. When the ink imA;a transferred on the .recording 

l.O mediwn, o: 'the p:!n't pape&- 4, ia heatec:l, the heatin9 aaana 23 
heat• thep:int paper 4 at l•••t one time. 

The remaining con•tnction and operation of the printer '· 
·~· subatantiall7 the aama aa those of the il\k jet printer of 
the first ambod1m•n~. Hence, no iurther descr1p~1on will be 

15 given here. 
To quicken the printing operation of on• •h•t!!t of print 

paper, an inlc image formin9 step and a tranafer/fixing step 
must b• peJ:formec:l succeaaively. The J.nJc image fo:minq step 
:o~ an. J.nk .I.map·· on 'th• 'tranaf •• d~ 1 ~ th• pJrint head 2 

10 and dri•• the inJc imaq• till it J:Mtcomea •uiaolid. Th• 
transfer/fixing step transfer• the ink image f:cm the transfer 
d::um 1 to th• p:ht papu 4, and itx•• th• ink image to the 
print: p&pe: 4 by d:y.t.n; th• inlc ill&;• completely. In th• 
pi:Lnt:e: cons~c:tloa uaing t111a heatin9 mus, one for heating 

u the inJc 1Mt• on the tzanslu drma 1 till it becomes s-1.solid 
ancl th• other for heating the 1nJc image t:anafe::ecl on the 
print pape~ 4 till ~t.becomea solid, the heating mean• oi a 
quick ~ape%'atun ri•• t.ime muat l)e used. . Acco=in9ly, f:aedom 
af sel•ctin9 the heatino means .l.s limited. If the heating 

so means o:f a slow taaperature ri•• ia used, and th• heating uans 
for the inlc fo:mation step and another heating means ~or the 
transter/t1xJ.ng si:ep axe succaaaiv•l7 opera1:ed, oonCN:~•nt 

operation of boih the heating •an• ia 1nevitel• because the 
loas oi the heating ri•• time must be removed. When both th• 
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heatin9 mean:s conc:ur:ent.ly ope:ate, tamperatau:e within the 

·· printer inc:rea•e• excasaively, and the print head is also 
overheated. Under this condition, solvent or water of tne ink in the 

print head evaporates, lead.in; to clogging of the nozzles and 

5 imprope: di•charge ot ink. 
%.n -ch• ••cond · emboc:U.mant, th• encl pan of the reflector 

21 is profiled to have a tooth form 22. A dl:ive force ot a 
motor 30 is transmitted thrcugh a qea: 31 to the tooth ton 22. 
With thi• mechanism, tha reflec:to: 21 i• turned 1n the 

1o direction of an •~:ow O ahown in Fig. s. Moze· •peo1fically, 

the heatinq direction of the heatinq means 23 may be 
selectively 1et to one of th• tlilO heating di:ectiou, the first 
heating direction S toward the shaft o! the tranafer cU:Wll 1 
(Fig. 7) and the second hea~~n9 cs1racuon ~ ~owa:cs me iAlc 

15 imaqe transfe::ed to the pz:int paper 4 (l'i;. 8). Ac:c:o:dinqly, 
the operation of d:ying the ink image on th• txanaf e~ drum 1 
and th• operation of dryin; the inlc image on the print paper 4 
can be caJ::ied out by th• heating means 23 in a 1uccassive 
m&nn•~· WJ.~ thJ.a faa~uze, 4'h• haa~n9 mean• ot slew 

20 ~empe:ature ri•• may 1)e used for th• heating mean• 23. An 

increased number of the heating means &J:• availa~l• for the 
hea~ing mean• 23 in th• ink jet. prin~•r of the invention. 
Further, th• aingla heatinq means 23 covers the ink fo~tion 
•t•p and the t.ranaf~/f.lxinq step, caua.f.nt no t•peratU%e ri•• 

u within the p:inte%. Additionally, becau•• of the. use of the 
halogen ~amp ior th• heater lamp 20 •• th• heat sourc•, only 
the ink f.Jlaq• can ~ affectively heated without an exces•i~• 
temperature ri•• ot the tran•f er ·d:um 1 and th• pri~t papez: 4. 

liG. 9 is a c:osa aacticnal viw ehowing a third 

so embodiment of an ink jet printer according to the pr•••nt 
invention. 

A h•aUn9 mean• 50 1• made "'P o! a hotl a.is- fan 52 uaiftf 

a elect~ic heat•~ 51, a duct 53 w1th a blow-off port di:eetad 
toward th• shait of the transfer drum 1, and a duct 54 with a 

··- ·-- ·---·----··---·-···-··-------···--·-- ----
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blow-cf f port directed toward ~ne 1nJc: image tranaierr•d en the 
p~int paper 4. Reference numerals SS and SS designate valves 
for controllinq the open/close of the duct• 53 and 54. 

To heat the.ink image that i• foZJled on the tzanafer 
5 cl%US l by the print head 2, ~· valve 55 1• opened · anct the 

valve 56 i• clo•ed· Ho~ air i• blown out of ~· 4uc:t Sl oi the 

heating meana so in th• direction of an arzov o. The hot ai: 
blown out heats the surface of the tranaf 8% d%ua l to d:y tha 
ink image on the. t::ansfez: d%Wll 1 till it become~ •ULi.•olid. To 

10 h•a~ the ink image t%anafened to th• p:1A-c papez- 4, th• va1Te 

'~ 1• c:loa.a and ~. val•• 5' 1• opened. Kot air i• blown out 
of the due~ 54 of the heating mean• SO in the dirac:tion of an 
arrow P. ?t h .. t• th• •w:face oi th• iDJc image on the pr.int 
paper • till it becoa•• solid. By exh&11•tin9 hot air tla'ougll 

1~ the dµcta 53 and 54 outside the 1nJc ,.t pziinta:, taperatun 
and hWILi.di~y withi.n 1:.h• printu can be leapt constant, 
eliminating the nozzle cloqgLng and realisin; th• stable !me 
discharge frma the noaslea. 

The ~amaining con•i:zuctioc and opeJ:at1CA oi 'th• ~1%d 

20 ~cu.men~ u• aub•un•i.all7 'th• .... •• tho•• of 1:ha f1&-•~ ud 
aaccnd embodiment. RafeJ:'enca is made to the ralated 
description• in th• specification. 

In the conatzuction of the h•atiq •an• .mployed in 
any of the •bocHMJlta •• aenUcmec:l .-...., 'the he&~in9 . 

. u dJ.:ec:d.on of th• ~fl•o'tor 21 ~ 1:he ••l•otion. of the duct 53 
or 56 i• c:OAtzolled without llOYinf th• h•t souc:e per •• for 
he&t1ng the 1n1c 1M9• on the traufer dna 1 and th• ink .l.m&ge 
t:ans!efted oa the print paper 4. Thi• c:onatnctJ.on lead• to 
conatnc~1on aimpl1ficaUon and c:oa't- za4\IO't:J.on. •~ i• tuzthar 

so not•cl that tha heat source ia not in contac:t wtth th• prJ.nt 
paper t. With th.La conatnc:tion, no papu j.-lng talc•• place, 
en1urin9 a safety· of the printer. 

Aa d••cril>ed above, in the 1nJc ,.t prater of th• 
invention, h•••Ln9 .. an• is located near U• i.fttez:mediate 

- ---- --- ---- - --- ------ - -
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record~nq medium. The heati.J\g dir•c~ion of ~h• hea~ing maans 

is set as desired. Control means further p:ovided ope:ataa 

such that when th• heatinq means heats the inlc imaqe fo:med on 

the intermediate :eco:ding medium, the heating direction of the 

5 heating means i• set toward ~he 1n~el:'Jlledi•t• recording aedi1i1a 

at lees~ one ~ime, and when th• haatino means dee• net heat th• 

intaxmediata recordinq mediwn, the heating direction of the 

heating maus i• put in the direction in which the heatin9 

: 10 

means do•• not heat the :ecordin; head. The:e~ore, the 

pro~lama oi th• exc•••Lv• ~empera~u¥e ~1•• £n the ~•cording 

head and the nozsle cloqqinq are solved. A stel• diacharqe of 

jets oi inlc d:opleta 1• realized. 

I 

15 

20 

In another aspect of the ink jet printer of the invention. heating 

mean• is located near uie 1nte%DlecU.a~• :econ£n9 med.f.wa. 

Select means fu:thez p&"OVided function• to ••lect a f izi•t 

heatin; di:ection in which the heating direc~ion of the heating 

means is set toward the .S.ntermediate recorcU.n9 mecU.m er a 

second heating di:ect1on in which th• haatJ.119 direction of ~he 

h••t1nq mean• ~· ••c coward ~h• J.nJc J.a&v• •~an•f •zr•d •o th• 

~•co:dinq medium. Therefore, Irreapective o! th• type of the 

heating means, this conatruction of the printer •uppr••••• an 

excessive incr•••• oi th• te.mperatu:e ol the reaozdin9 he&el, 
thereby elimin&tiA; th• nozal• cl0991nq and enauring a •~able 

d.isc:harge of inJc ~·~•· ~urt.her, th• inlc iMG• fomed on th• 

reco%d.lnt mec:l1• 1• dxied, by th• heating meana, till it 

beco .. • semisolid, an4 su!>sequantl7 it is t:anaferred to the 

reco:cding mediwa ))y meana of the baclc-up roller. ACC:Ordingly, 

the ilna;• t:ansfe: from the in~ei:mecl~ace reco:cding mecliwa to 
th• ~•cording medimn can be cax:ied out under a low pressure. 

30 The image f o:med on th• recording medium is aolid or excellent 
in water and wear p:oot • 
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CLAIMS 

1. An ink jet printer of the type in which an ink image 
representative of input information is formed on an 
intermediate recording medium (12) by discharqinq jets of 
ink droplets from a print head ( 2) toward the 
intei:mediate recording medium (12), and the ink image is 
transferred to a recording medium (4), said ink jet 
printer comprising: 

- heating means (23JSO) located near said intermediate 
recording medium ( 12) , the heating direction of said 

l 

heating means (23;50) being set as desired; and · 

15 control means_ (21,22,30,31;55,56) operating such that 
when said heating means (23;50) heats the ink imaqe 
formed on said inteJ:mediate recording medium ( 12) , the 
heating direction of said heating means (23;50) is set 
toward said inteJ:mediate recording medium at least one 

20 time, and when said heating means does not heat said 
intermediate recording medium (12), the heating direction 
of said heating means (23;50) is put in the direction in 
which said heating means does not heat said print head 
(2). 

i 25 

2. An ink jet printer of the type in which an ink image 
representative of input infoi:mation is formed on an 
intermediate recording medium (12) by discharging jets of 
ink droplets from a print head ( 2) toward the 

30 inteJ:mediate recording medium (12), and the ink image is 
transferred to a recording medium ( 4) I eefeeiall¥ 
aeeeEdia9 ~g glaim Ji!, said ink jet printer comprisinq: 

heating means (23150) located near said intexmediate 
35 recording medium ( 12) J and 
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select or control means (21,22,30,31;53,54) f~r selectinq 
a first heatinq direction (S) in which the heating 

direction of said heatinq means ( 23; 50) is set toward 

said intermediate recording medium (12) or a second 
heatinq direction (T) in which the heating direction of 

said heating means (23;50) is set toward the ink image 

transferred to said recordinq medium (4). 

I 

3. 

10 -
The ink jet printer according to claim 2, in which when 
said heating means heats the ink image formed on said 

intermediate recording medium, the heating direction of 

said. heatinq means coincides with said first heatinq 
direction at least one time, and when said heating means 

heats the ink imaqe transferred to said recordinq medium, 

the heatinq direction of said heating means coincides 

with said second heating direction at least one time. 
15 

4. An ink jet printer accordinq to any one o~ the preceding 

claims in which the heating means (23) is provided such 

20 as to allow switching the heating direction such that it 
is directed at least one time to a direction (U) where it 

does not act on said intermediate recording medium ( 12) 

or said print head (2) or on said recording medium (4). 

25 S. The ink jet printer according to any one of the preceding 

claima in which said heatinq means (23;50) includes a 

heater lamp (20) and a reflector (21) that is turnable 

turned about the axis of said heater lamp (20), and said 
select or control means includes a tooth profile (22) of 

30 the end part. of said reflector (21), and a gear ( 31) in 

mesh with said tooth profile (22). 

6. The ink jet printer accordinq to any one of claims l to 
4, in which said heating means (50) includes a hot air 

35 fan ( 52) for blowing hot air, a first duct ( 53) for 

guiding the hot air toward said intermediate recordinq 
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medium (12), and a second duct (54) for quidinq the hot air toward said recordinq mediwn ( 4) , and said select means includes valves (55;56} respectively associated 
with said first and second ducts (53;54). 
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