¥ ?s«:eﬁﬂ - :
-1- . i | NK JET PRI NTER BACKGROUND OF THE I NVENTION 1. -
Fiel d of ‘the Invention The present invention relates t@gp k- pet
pfinter.
1008 coPY

AN INK JET PRINTER

The present invention relates to an ink jet printer.
More parcicularly, the invention relates to an ink jet printer -
of the transfer type in which an ink image is first formed. on
n intermediate recording medium, and then transferred fzom the
intermediate recording medium onto an image recording medium.

The trxanafexr type ink jet printer is xreliabla in that

ii i{s free from the nozzle clogging problem arising from paper

dust generated when the print head comes in contact with a

print paper. An example of this type of the printer is

disclosed in Japanese Patent Laid-open Publjication No. Hei. 1-

226336.

5 In the construction of the transfer type ink jet
printer, a print head with a plural number of nozzles is
disposed confronting with a tubular or drum-shaped intermediate
recording medium, or a transfer drxum. In the print cperation
of the printer, the print head sets forth a jet of ink droplets

(] toward the intermediate recording medium, thereby to depict an
image on the intermediate recorxding medium. The image formed
thereon is dried by a heater. An image recording medium, e.q.,
a print paper, is pressed against the image bearing surface of

. the intermediate recording medium, so that the ink image is

L transferred from the intermediate recording medium to the image
recording medium. Accordingly, the ink image of the
intermediate recoxding medium can be trxansferred without any
deformation, and the transferred ink image will not blux on the
print paper. Thus, the pressure image transfer process, which

30-  thus causes no deterioration of print quality, can exactly
transfer the ink image from the intermediate recording medium
to the recording medium.
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More garticularly, the invention relates to an ink jet printer of the
transfler type in which an ink image is first formed on an internediate
recor @i ng medium and then transferd fromthe internediate recordi ng nmedi um
onto pn image recordi ng nmedi um 2. Prior Art Discussion The transfer
type {nk jet printer is reliable in that it is free fromthe nozzle,

cl oggp ng probl em arising frompaper dust generated when the print heat
comed in contact with a print paper. An exanple of this type of the printer
I s difscl osed in Japanese Patent Laid-open Publiction No. Hei. 1-226336.

A study to f£ind the causas of tha nozzle clogging and
improper discharge of ink from the print head in the transfer
type ink jet printer was made by the inventors of the present
Patent Application. The study showad the fact that th..h.‘t

s left in the heater used for dxying the ink image on the
intermediate recording medium aftex the printer is continuously
operated causes the nozzle clogging and instable ink discharge as per
the following: In the printer construction disclosed in the above
patent publication, since the surface region of the
10 intermediate recoxrding medium is heatad to dry the image formed
’ thereon, heat is accumulatively stored in the heater with
progress of the continucus operation of the printer. The
' heater, when having the accumulative storage of heat, continues
the heating opezation after the powex supply to the heater is
18 shut off, because the heater is conditioned for continuing the
heating operation of the intermediate recording medium. Since
the print head is located in close proximity to the
intermediate recording medium, it is excessively heated to
cause water as main solvent of ink to evaporate through the
20 nozzle openings. Consequently, the viscosity of the ink in the
print head increases. The sticky ink clogs the nozzles of the
print head, and the discharxge of ink from the nozzlaes is

“ abnormal or irregular.
The conventional printer of the transfer type in which
25 the dried ink image is transferred from the intermediate
recoxding medium to a print paper was experimentally examined
and analyzed. The results of the sxamination and anslysis vexe
as follows. 1) The pressure to transfar the image is excessive,
so that the device size and the cost to manufacture are
30 increased. 2) Attempt to reduce the image transfer pressure
forms an insufficient solid ink image on the print head. That
is, the ink image transferred onto the print paper is poor in

water proof and wear proof.
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In the construction of the transfer type ink jet printer, a print heat with
a plural number of nozzle is disposed confronting with atubular or
drum shaped i nternedi ate recording nedium or a transfer drum In the print;
oper- fation of the printer, the print heat sets forth a jet of ink droplets
towarg the internedi ate recordi ng medium thereby to depict an imge on the
I nterfredi ate record- ing nmedium The image fornmed thereon is dried by a
heatef. An image recording nedium eg., a print paper, is pressed agai nst
t he ijmage bearing smnfatneofcbﬁggrﬁEQLanedgatgapgﬁegdlng.qnﬂgun;;ga-agah
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intermediate recording medium becomes solid. However, a large

pressure is required in oxder to secuzre a firm sticking of the

[} ink image firmly to the print paper. Thexefore, the printer

must be designed SO as to be able to apply a large pressure for

image transfer.

To obtain an excellent transfer characteristic under a

smal)l pressure, the ink image on the transfer medium, when

10 transferred, must be put in a semisolid state by dxying the

' image. The ink image transferred eon the print paper still

contains a slight amount of water. Such an image, when touched

with the finger, becomes blurred. Thus, the conventiocnal

technique suffars from the problems of the wear and water

18 proof. To improve the solidity of the transferred image, water

must be completely removed from the transferred image. To this

end, the print paper having the image printed thereon must be

heated as in the conventicnal ink jet printer of the

nontransfer type. In the printer construction having a firat

20 heating means for drying the ink image on the intermediate

recording medium and a second heating means for completely

removing watexr from the image transferred on the print paper,

the heating rise time of the heating means used must de short,

* limiting freedom Of selacting the heating means. In a case

s whers the heating means of long heating rise time is used in

this print construction and the first and second heating means

are operated in a continuous manner, a situation vhere both the

heating means are in an ON state takes place inevitably. 1In

this situation; temperature within the printer rises

30 excessively, and the print head is also overheatad. Water of

the ink {n the print head evaporates, the nozzles of the print

head are possibly clogged with dried ink, and jets of ink

droplets are irregularly and abnormally discharged from the
nozzlas of the print head.
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the fmage recording medium Accordingly. the ink imge of fheqinte sf’@ i placed
re€of di ng nmedium can be transferred w thout any deformation, iﬂl Hﬂm V]ﬁ

ferrjed ink inmage will not blur on the printer paper. Thus, t

i mage transfer process, which thus causes no deterioration

qualjity, can exactly transfer the ink imge fromthe internedi at
recgrdi ng medi ufitho thiev i @EdisBv iHgdicheN problbfs Sidikat o4 fdHidet h
t heinozzl eingleggmnnq‘ nd_ i roEer di scharge of ink fromthe pri ht
the transfer type in j‘%té%lgf: t B} RESTIABAR ki pet | pRisReBdisk £
Pat ent Appinidc atdbdy. diskhergd (jews st el droplets, without an excessive
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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 1 or 2.

Further advantageous features, aspects and details of the invention are

evident from the dependent claims, the description and the drawings. A The—

lefimi .l i A tion—in !I.HISIIGIFII .

Another aspect of the present invention is to provide
a transfer type ink jet printar which can eliminate an ovezheat
of the priant head if any type of the heating =means is used,
thereby resalizing a stable discharge of jets Of ink by the
print head.

Yet another aspect of the present invention is to
provide a transfer type ink jet printer which can transfer an
ink image from an intermediate zrecording medium onto a
recording medium under a low prassure, thersby foxming the ink
image af good salidity on the recording medium.

According to a specific aspect of the present invention, there
is provided an ink jet printer of the type in which an ink image
representative of input information is formed on an
intermediats =rzecording medium by dischaxging jets of ink
dzroplets from a print head toward the intermediats recoxding
medium, and the ink image is transferred to a recording mediun,
the ink jet .printer comprising: heating means located near the
intermediate recording medium, the heating dirsction of the
haeating msans being sat as desirzed; and control means cperating
such that vhen the heating means heats the ink image fozmed ch
the intermediate recording medium, tha heating directicn of the
heating means is set toward the intermediats recording medium.
at least one time, and when the heating means does not heat the
intermediate recording medium, the heating direction of the
heating means is put in the dirxection in which the heating
means does not heat the print head.

Thus, in the ink jet printer, when the heating means
heats the ink image formed on the intermediate recording
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the_fa(ct that the heat |eft
term adi ate recording nmediumafter the printer is continuously

t he'i

in the heater used for drying the ink inage on

oper aj ed causes the nozzle clogging and instable ink discharge.
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medium, the heating direction of the heating means is set
toward the intermediate recording medium at least one time.
When the heating means does not heat the intermediate recording
madium, the heating direction of the heating means is put in
the direction in which the heating means does not heatr the
recozding head. Therefore, the problems of the excessive
temperature rise in the recording head and the nozzle clogging
are solved. A stable discharge of jets of ink droplets is
realized. .

According to anothexr aspect of the present inventien,
thers is provided an ink jet printer of the type in which an
ink image representative of input information is formed on an
intermediate recording maedium by discharging jets of ink
droplets from a pzrint head toward the intermediate zecording
medium, and the ink image is transferred to a recording medium,
the ink Jet printer comprising: heating means located near the
intermediate recording medium; and select means for selecting
a first heating directlon in which the heating direction of the
heating means is set toward the intermediate recording medium
oxr a second haating direction in which the heating direction of
the heating means is set towaxrd the ink image transferxed to
the recording mediunm, .

In the above two constructions of ink jet printer of
the present invention, when the heating means heats the ink
image formed on the intermediate recording medium, the heating
direction of the heating means preferably coincides with the first heating
direction at least one time, and whan the heating means heats
the ink image transferred to the recording medium, the heating
direction of the heating means coincides with the second

heating direction at least one tinme.
When the recording head heats the ink image formed on

the intermediate recording madium, the heating means is set in
the first heating direction to dry the ink image on the
intermediate recording medium till the ink image becomes
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- 2- In the printer construction disclosed in
t he abpve patent publication, since the surface
regi onf-of the inter- medi ate recording nediumis
heated to dry the inmage formed thereon, heat is
accumjl atively stored in the : heater with progress
of the continuous operation of the printer. The
heat ef, when having, the accumul ativ st orage of
heat, ; cont i$RRLSQMtR— heat NiPp&RR | BRAFING, means heats the ink image

power : supMﬁ@ggxgdtzieaiee |ﬁh§huteebtdihgcauaaihhﬁ the heating means

on of neoRnrgATE pates, End i 1AAoR PhatdsW s 2ix the ink image
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onto the recording medium. Therefore, tha heatinq operations
can be successively carried out irrespective of the type of the
heating means. This construction of the printer suppresses an
excessive increase of the temperature of the recording head,
thareby eliminating the nozzle clogging and ensuring a stable
discharge of ink jets. Further, the image transfer fxrom the
intermediate recording medium to the recording maedium can bae
cazrried out under 2 low pressure. The image formed en the
recording medium is solid or excellent in water and wear proof.

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate
embedinents of the invention and, together with the
description, serve to explain the cobjects, advantages and
principles of the invention. 1In the drawings,

Pig. 1 is a perspective view showing a first embodiment
of an ink jet printer according to the present invention;

Fig. 2 is a plan view showing the nozzle ‘plate of a
print head of the ink jet printer shown in Pig. 1;

Fig. 3 is a cxross sectional view showing a state of the
ink jet printexr when an ink image is formed on a transfer drum;

Pig. 4 is a cxoss sectional view showing a state of the
ink jet printer when the transfer opexation of the ink imagde
fxom the transfer drum to a print paper starts;

Pig. 5 is a cross sectional view showing a state of the
ink jet printer when the ink jet printer is ready for the next
print opexation;

Pig. 6 is a perspective view shewing a second
enhodiment of an ink Jjet printer according to the prasent

invention;
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pri nt hdat

is located in close proximty to the internedi-

ate rec@rding nedium it is excessvely heated to cause

wat er a

mai n sol vent of ink to evaporate through the

nozzl e ppenings. Consequently, the viscosity of the ink

in the print heat increases. The sticky ink clogs the

nozzl es of the print head, and the discharge of ink from

the nozzles is abnormal or irregular. The

conventi onal

print erief, 7hast aasgées s9PeibNal view showing a state ofMiKd

the dried i nkaknggﬁea%#[._?%sg VBS?H{JS% ﬁ%ﬁ@ gé&ﬁ.—fmad on a transfexr drum;

medi ate recof
mental | y exam ned and‘iqnabyuda drosscsettiondlivbaw showing a state of the

exam nation apgl 393 YL Swhdn’ Cha®Wanbtel o¥ration of the inx image
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from the transfer drum to 2 print paper stazts; and
Pig. 9 is a cxoss sectional view showing a third

embodiment of an ink jet printer accoxding to the praesent
invention.

The construction of an ink jet printer according to a
first embodiment of the present invention will be described
with reference to Figs. 1 through 5.

An ink jet recording or print head 2, based on a
piezoelectric element, includes a number of nozzles 40
equidistantly arzayed ia thae axial dizection of an intermediate
recording medium taking the form of a transfer drum 1 (Figs. 1
and 2). More specifically, in this embodiment, 512 numbexr of
nozzles 40 are linearly arrayed at the pitches of 40.64/600 cm (16/600
inches). The print head 2 moves a distance of 2.54/600 cm (1/600 inches) in
the direction of an arrow B every time the transfer drum 1 is
rotated by one turn in the direction of an arxew A (Fig. 1).

Ink used preferably contains at least water, water-soluble organic
solvent, pigment, and colloidal dQdispersion resin. More
exactly, in the compositions of the ink, the pigment is carbon
black of 3 wts, the colloidal dispersion resin is water sol CD-
$40 (containing resin solid content 408 and isopropylene glycol
138) of 30 wts, the water-soluble oxganic solvent is
triethanolamine of S wt$, humectant is triethylene glycol of §
wty, and purs water. The water sol CD-540 is expoxy ester
colloidal disperaion made by DAI NIHON INK corporation (Japan).
The solid-contents of the ink indicate carbon black as the
pigment and colloidal dispersicn resin. The particle diameter
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ransfer the inmage is excessive, so that the device

sure to

si.ze and the cost to manufacture are increased. 2) At-

tenpt td.reduce the inage transfer pressure forns an

insuffi¢ient solid ink image on the print head. That is,

the inkjinmage transferred onto the print paper is poor in

wat er pfoof and wear proof. In the construction
of Japahese Patent Lai d-open Publ i cati on No. Hei,
1- 226336, thefdr?2® j#Rlidmgenpants is 1 um or less inhcthet cRtadEat of
recor dijng ”Bﬂéﬂﬁlbéﬁﬁﬁigsghkq- However, a | arge
pressufe is required in Order to secure '

g of the ink Thagéransfier (drumeclpinfludas.d metal tube auflgtr& an
re, tdPa®eiol Payd¥si2peliipetédcsh She@tube,PRadll 6f silicone rubber.
s In this embodiment, the diameter of the transfer drum 1 of ¢ §0
wms. The elastic layer 11 is preferably a rubber material frem
which the ink image is easily peeled, such as silicone rubber,
fluorcsilicone rubber, fluororubber, hydrogenated nitrile
rubber, or silicon rubber incorporating surfacs-active agent

Y thereinto.
; To facilitate the evaporation of solvent e.g. water from the ink
. image on T:e transfer drum 1 to quicken the drying operation of
the ink image, & heating means 23 is provided, which includes
a heater lamp 20 as a bar-like halogen lamp and a reflectoer 21
15 for fixing the heating direction. In the heater lamp 20, a
temperature on the suxface of the elastic layer 12 is sensed by
a sensor, not shown, and the lamp is intermittently lit on
according to the sensed temperature. Through the intermittent
light-on ©f the lamp, the evaporation of watear from tha ink
20 image on the transfer drum 1 is controlled'so that the surface
temperatuzre falls within a preset range of temperature. By the
temperature control, .the ink image on the drum 1 is dried to be
in a semisolid state. In this embodiment, the surface
temperature is kapt at appraximately 30 °C. The end part of
25 the reflector 21 is profiled to have a tooth form 22. A drive
force of a motor 30 is transmitted through a gear 31 to the
tooth form 22. With this mechanism, the reflector 21 1s turned
in the direction of an arzow D. More specifically, the
reflector 21 is selectively set at desired positions, through
30 the operation of the motor 30. In this ambodiment, it may be
set at three fixed positions defining heating directions. At
the first position, the heating direction of the heating means
23 is set to the shaft of the transfer drum 1, viz., it
coincides with the dizection of an arrow 8 in Fig. 3. At the

sti cki
Ther ef
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to apply a large pressure for image transfer. To
obt'ai nf an excel lent transfer characteristic under a

smal | pressure, the ink. imge on the transfer nedium

when tfansferred, nmust be put in a semsolid state by

drying the image. The ink inmage transferred on the

print ‘paper still contains a slight ambunt of water. Such

an i mage, when touched with the finger, becones blurred Thus, the

convent i onal simbnﬁcpnsisﬂbﬁerﬁnirnehtlng dizection of the he&i&h rRhL4T23

"age. veter Thiskabocobatd o LAR" th¥ge prlfchd dAid Prfnfons %%%%ffkéeda
transferred izagprdittg medium, viz., it coincidess with thee didedtimpess an
having the | T@w" " ¢ Fig. 4. At the third position, the heating
s direction is set in the direction opposite to the print head 2,
viz., it coincides with the direction of an arxow U in Pig. §.
In order to transfer an ink image from the transfer
drum 1 to the print paper 4, a back-up roller 3 is provided
which functions to press the print paper 4 against the transfer
10 drum 1. The back-up zoller 3 is swung about a fulcxum 15 to
: and apart from the transfer drum 1 by means of a press lever
" 16. The pressure force is controlled by a spring 17, and set
at 0.28 to 0.6 kg/cm in this embodiment.
The operation of the ink jet printer will now be described.
18 Pig. 3 is.a cross sectional view showing a state of the _
ink jet printer when an ink image is formed on the transfer
drum 1 by selectively discharging jets of ink droplets from the
nozzles 40 of the print head 2. In the illustration of Fig. 2,
the press lever 1§ has been turned about the fulczum 15 in the
20 direction of an arxrow E. Accoxdingly, the back-up roller 3 is
detached from' the transfer drum 1. Further, the motor 30 has
been turned in the: direction of an arrow G. Accordingly, the
+ hnf..i.ng direction of the heating means 23 coincides with the
s

heating direction 8 toward the shaft of the transfer drum 1.
That is, the reflector 21 is set at the first position.

In this embodiment, the print head 2 includes 512
nunber of nozzles 40 at the pitches of 40.64/600 cm (16/600 inches).
Accordingly, every time the transfer drum 1 is turned one time in
the direction of an arrow A, ink images of 512 lines are formed at

30 the pitches of 40.64/600 cm (16/600 inches) on the transfer drum 1.
The heater lamp 20 of the heating means 23 is intermittently
light on so that the surface temperature of the elastic layer
12 falls within a preset range. Through the heating operation, solvent
e.g. water is evaporated from the ink images, so that the ink images

THIS SHEET HAs
BEE
REPLACED

This Sheet Has Been Replaced

T




10

13

20

3

30

of

Sheet Has Been Replaced

i

nmust be heated as in the conventi onal

i nk. jet
the nontransfer type. In the printer construc-

on the transfsr drum 1 axe placed in a semisolid state. When

the transfer dzrum 1 is rotated by ocne turn, the print head 2 is

maoved a distance of 2.54/600 cm (1/600 inches) .ui_the direction B in Fig. 1l.
Thereafter, the second turn of the trangfer drum 1 starts. As

in the first turn of the transfer drum 1, ink images 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 formed in the
first turn of the transfar drum 1. 1§ turns of the transfer

dzum 1 completes the formation of an image of one page in a

semisolid state. It is noted here that the back-up roller 3

will never come in contact with the surface of the transfer

drum 1 during the image <formation.  Accordingly, the

successively formed ink images are not damaged by the roller,

securing a high image quality of the image on the transfer dxunm

1. i

Fig. 4 is a cross sectional view showing a state of the
ink jet printer when the transfer operation of the semisolid
ink image from the transfer drum 1 to the print paper 4 starts.
AS shown, the press lever 1§ has been turned about the fulcrunm
1S in the direction of an arrow P. The back-up roller 3 is
prassed against the transfer drum 1 by means of the spxring 17.
Further, with the turn of the motor 30 in the direction of an
arzow H, the heating direction of the heating means 23
coincides with tha heating direction T set towazrd the ink image
on the print paper 4. That is, the reflector 21 is set at the
second position.

Thus, the semisolid ink image on the transfer dzum 1l is
transferred and attached to the print paper 4 in a semisolid
state in a manner that the back-up roller 3 and the transfer
drum 1 nip the print paper 4 therebetween with the aid of the
spring 17. With rotatiocn of the transfer drum 1, the print
paper 4 moves, 80 that the ink image is peeled off the elastic
layer 12 of the transfer drum 1. Thereafter, the heating means

e
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tion havi a first heating nmeans for drying the ink

| mdge on tfhe internedi ate recordi ng nedi um and a N
second hedting nmeans for conpletely renoving water

fromthe §nmage transferred on the print paper, the heat- This SheetHas Be,
ing rise finme of the heating nmeans used nust be short,

limting freedomof selecting the heating neans. In a ",”I””,”"I
case wherfe the heating neans of |ong heating rise tine

is used ifn this print construction and the first and second

heat i ng manner,

age, gperated in a COﬂtIQ oys
situati i? 55?& %ﬁ 8 LRk +RAIRLA 3 g € hegrmen solid state. Here, the
state tgkes pimeql oevthabluuc Kmaige orsithetprint (LAPEF 3¢ completes.

ture wighin the prlqhgr “ ng togége%f VéAX %%%1%?3 {IRLCOSSIrY for the

image transfer is determined by a dried state of the ink image

formed on the transfer drum 1. When the ink image on the
transfer drum 1 is completaly dried and in a solid state, the
bonding force between the ink image on the transfer drum 1 and

| the elastic layer 12 is very strong. Under this condition, a

/ high transfer pressure is required, and an improper transfer

10 takes place frequently. On the other hand, in this ambodiment,
the ink image on the transfer drum 1 is dried to be in a
semisolid state. Accordingly, the bonding force between the
ink image on the transfer drum 1 and the elastic layer 12 is
decreased, while the bonding forcs between the ink image and

15 the print paper 4 is increased. As a result, the ink image can
be transferred to the print paper ¢ under a low transfer
pressure, with a reduced residua of the ink image on the
transfer drum 1.

Since the ink.image transferzed on the print paper is

20  still semisolid, it is easily blurred when it is touched with
the finger. That is, the image on the print paper is poor in
the water and wear pxoof. To cope with this, this embodiment
operates the heating means 23 to dry the samisolid image on the
print papexr 4 till it becocmes sslid.

28 Pig. 5 is a cross sectional view showing a state of the
ink jet printer when the ink jet printer is ready for the next
print operation after the print paper 4 Dbearing the image
transferred and fixed thereto is discharged. As shown, the
press lever 16 has been swung in the direction of an arrow B

30  about the fulerum 15. The back-up roller 3 disengages fxom the
transfer drum 1. Furthezr, the motor 30 has been turned in the
direction of the arrow H. The raflector 21 is dixrected in the
direction opposite to the print head 2, or set at the third

position.

—_— .
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beat isfalso overheated. Water of the ink in the print
heat evf§porates, the nozzles of the print head are possi -
bly clopged with dried ink, and jets of ink droplets are

i rregul
of the
Wth t
above,

rly and abnormally di scharged fromthe nozzl es
rint head. : . SUMVARY OF THE | NVENTI ON

vi ew of solving the problens as stated
t he present invention has an object to provide an

i nkj et fprinter whi Ch%ﬁﬁﬁot&ﬂtgﬂdcﬁ_ﬁatﬂyiﬂ Sepeard®ion, heat has been

jets of ink
rise ot the

At YAy HeSEad LR ng b HAPLRT AdaRa, 23 after Lt hoats

the pr{nt hestie ink image formed on the transfer drum 1 or the ink image
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transferred on the print paper 4. Under this conditien, the
heating means 23 continues the radiation of heat, viz., the
heat left tharain even after the power supply to the heating
means 23 is shut off. In this case, if the heating direction
is set to the dizection for heating the print head 2, viz., the
reflector 21 is directed toward the shaft of the transfer drum
1, the xemaining heat in the heating means 23 continuocusly
heats the surface of the transfer drum 1. As a result, the
tamperature of the print head 2 continuously rises because an
extremely small space (approximately 0.5 mm to 1 mm in this
embodiment) is present between the transfexr drum 1 and the
print head 2. 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 starxts to increase within the print head
2. Consequently, the clogging of the nozzles of the print head
2 and an improper dischaxge of ink jJets from the nozzles take
place frequently. It is noted hers that in this embodimant,
the heating dixection is set to the direction ¢of the arrow U,

"viz., the direction opposite to the print head 2 (PFig. 5).

Therefore, the transfer drum 1 and the print head 2 are not
continuously heated by the remaining heat of the heating means
23. The problams of the noszle clogging and improper ink
discharge are successfully solved.

The conatruction of an ink jet printer according to a
second ambodiment of the present invention will be described
with zeference to Figs. § through 8. :

In the second embodiment of the invention, the
reflector 21 is fixed at two positions, a first heating
position and a second heating position. At the first heating
position, the heating direction of the heating means 23 is put
toward the shaft of the transfer drum 1, that is, it coincides
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bj ect of the present invention is to provide

Anot her
r type ink jet printer which can elimnate an

overhea@ of the print head if any type of the heating

nmeans | § used, thereby realizing a stable discharge of

jets of §ink by the print head. Yet anot her obj ect
of the Ppresent invention is to pro- vide a transfer i
type ink jet piieRt efnahy poLr f i nk i mage
fromarf me i Epﬁég*ﬁﬁlgﬁfdﬁa d3row § in rig. 7. a PEcEhe mpcond

recordin
medi umfunder BERSHAS: m%ﬁd,on h&heyheating direction is putortowazd e hk

i mage ¢f goodimakedtb¥ng?eriad €a0tHp" ﬁﬁﬂ Mned
Accordifng to EﬁebpreseﬁtErnventggn?ﬂPhgfénFsiﬁ oﬁi%kﬁf the rec A% fum,

at'is, it coincides with the direction of an arrow ? in ¥lg.
[ 8. '

With this structure, when the ink izmage formed on the
intermediate recording medium, oz the transfer drum 1, is
hested, the heating means 23 heats the transfer drum 1 at lsast
one time. When the ink image transferred on the recording

10 medium, ox the pzxint paper 4, is heated, the heating means 23

heats the print paper 4 at least one time.

# The remaining constructicn and cperation of the printer
ars substantially the same as those of the ink jet printer of
the first embodiment. Hence, no further description will be

18 given here.

To quicken the printing cperation of one sheet of print

. paper, an ink image forming step and a transfer/fixing step
must be performed successively. The ink image forming step
forms an ink image on the transfex drum 1 by the print head 2

20 and dries the ink image till {t becomes seamisolid. The
transfer/£fixing step transfers the ink image from the transfer
drum 1 to the print paper 4, and fixes the ink image to the

print paper 4 by drying the ink image completely. In the
' 23

printer constructien using two heating means, one for heating
the ink image on the transfer drum 1 till it becomes semisolid
and the other for heating the ink image transferred on the
print paper 4 till it becomes solid, the heating means of a
quick tamperature rise time must be used.. Accordingly, freedom
of selecting the heating means is limited. 1If the heating
30 means of 3 slow temperature rise is used, and the heating means
for the ink formation step and another heating means for the
transfer/fixing step axe successively operated, concurrent
operation of both the heating means is inevitable because the
loss of the heating rise time must be removed. When both the
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an ink jfet printer of the type in which an ink inmage

repr ese
i nterne

tative of input information is formed an an

| ate recordi ng medi um by discharging jets of ink droplets froma
ad toward the internediate recordi ng medi um
ink image is transfer to a

recording medium the ink jet printer
heat - I ng means | ocated near the

i ate recordi ng ne. dium the heating

di rectifon ofhéheihgatﬁ%m%@.%é%%‘ﬁ&tly cperata, tampo:a:éﬁ# aﬁtﬂﬁ% refla

and cortr gl

mearRE HRGeE tim#mqmg&ma% and the print head (g alse
di at gvéeated Ny vRMdirUMhishecdiRRtiok di§Bent or water of the ink in the

10

15

20

28

0

nmeans operating such

print head evaporates, leading to clogging of the nozzles and
improper discharge of ink.

In the second embodimant, the end part of the reflector
21 is profiled to have a tooth form 22. A drive force of a
motoyr 30 is transmitted through a gear 31 to the tooth form 22.
with this mechanism, tha zreflector 21 is turned in the
dirsction of an axzow D shown in Fig. 6. More specifically,
the heating direction of the heating neans 23 nmay be
selectively set to cne of the two heating diraections, the first
heating direction § toward the shaft of the transfer drum 1
(Fig. 7) and the second heating direction T toward the ink
image transferred to the print paper 4 (Pig. 8). Accordingly,
the operation of drying the ink image on the transfer drum 1
and the operation of drying the ink image on the print paper 4
can be carried out by the heating means 23 in a succassive

- MANNEGT . With this <feature, the heating means of slow

temperature rise may be used for the heating means 23. An
increased number of the heating means arxe available for the
heating means 23 in the ink jet printer of the invention.
Further, the single heating means 23 covers the ink formation
step and the transfar/fixing step, causing no temperaturs rise
within the printer. Additionally, because of the use of the
halogen lamp for the heater lamp 20 as the heat source, only
the ink image can be effectively heated without an excessive
temperature rise of the transfer drum 1 and the print paper 4.

Pig. 9 is a cross sactional view showing a thixd
embodiment of an ink jet printer according to the present

invention.
A heating means 50 is made up of a hot air fan 52 ueing

a alectric heater S1, a duct $3 with a blow-off port directed
towazd the shaft of the transfer drum 1, and a duct 54 with a

This Sheet Has Been Rep

|

i

i o




ST T TTT————— e

-4- tion of the heating neans is set toward the
I ntermygi at e recordi ng nmedium at | east one tine, and
when t pe heat - i ng neans does not heat the

i nt ernpdi ate recording

blow-off port directed toward the ink image transferred on the
print paper 4, Reference nunerals 55 and 56 designata valves
for controlling the open/close of the ducts 53 and 54.

To heat the ink image that is formed oan the tzansfer
drum 1 by the print head 2, the valve 55 is opened and the
valve 56 is closed. Mot air is blown ocut of the duct 53 of the
heating means S50 in the directiocn of an arxow 0. The hot air
blown out heats the surface of the transfer drum 1 to dry the
ink image on the transfer drum 1 till it becomas semisolid. To
heat the ink image transferred t0 the print paper 4, the valve
S35 is closed and the valve 56 is ocpened. Hot air is blown out
of the duct 54 of the heating means 50 in the dirsction of an
arrow P. It heats the surface of the ink image on the p:i:it.
: paper 4 till it becomes solid. By exhausting hot air through
15 the ducts S3 and 54 outside the ink jet printer, tamperaturs

and humidity within the printex can be kept constant,
eliminating the nozzle clogging and realizing the stable ink
discharge from the noczzles. -
The remaining construction and operatiocn of the third
20 enbcdiment are substantially the same as those of the first and
second embodiment. Reference is made to the related
descriptions in the specification.
In the construction of the heating means employed in
any of the embodiments as zentioned above, the heating
23  direction of the reflector 21 or the selection of the duct 53
or 54 is controlled without moving the heat source per se for
heating the ink image on the transfer drum ] and the ink image
transferred on the print paper 4. This construction leads to
construction simplification and cost reductien. It is furthar
30 noted that the heat source is not in contact with the print
paper 4, With this construction, no paper jamming takes place,
ensuring a safety of the printez.

As dascribed above, in the ink jet printer of the

invention, heating means is located near tha intermediate

i v




medi un@¥the heating direction of the heating neans is

put infhe direction in which the heating neans does not

heat tMe print head. Thus, in the ink jet

printeg, when the heating nmeans heats the ink inmage
fornmedjon the internediate record- ing nmedium the
heating direction of the heating neans Is set toward
the infernediate recordi ng nmedi um at | east one tine.

Wen the he n no direction of the heati
i nt er nedi atgLFggor 3 ﬁe unlkvﬂfq%eatln directioL eating means

of the heatlagsleé'arwldegdlndn tr@mx%twaﬁnfn%wkggntt [RFovided ocperatas
heat'“g Meagy ﬂoéﬁaeo& Eﬁaihkhﬁeh%&ﬁ&dhﬂﬁnbendatihehﬁ ink image formed on
fore,{the prog ens of P e EXCESSIVE atur ri.se
the intermediate recoxding um, the huting direction of the
5 heating means is set toward the intermediate recording medium
at least one time, and when the haating means does not heat the
, intermediate recording medium, the heating direction of the
_-! heating means is put in the direction in which the heating
: means doces not heat the zrecording head. Therefore, the
fza problems of the excessive tompéznth:o rise in the xecoxding
~' head and the nozzle clogging aze solved. A stable dischazge of

jets of ink droplets is realized.
In another aspect of the ink jet printer of the invention, heating

means is located near the intermediate recording medium.

1 Select nmeans further provided functions to sslect a first
heating direction in which the heating direction of the heating

means is set toward the intermediate recoxding medium or a

second heating direction in which the heating direction of the

heating means is set toward the ink image transferred to the

20 recording medium. Therefore, Irrespective of the type of the
heating means, this construction of the printer suppresses an
excessive increase of the temperature of the recording head,

' thereby eliminating the nozzle clogging and ensuring a stable
* discharge of ink jets. Further, the ink image formed on the
23 recording medium i{s dried, by the heating means, till it
becomes semisolid, and subsequently {t is transferzred to the
recoxding medium by means of the back-up roller. Accozdingly,

the image tzansfer from the intermediate recording medium to

the recerding medium can be carried out undexr a low pressurs.

30 The image formed on the recording medium is solid or excsllent

in water and wear proof.
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t he r@cordi ng head and the nozzl e cl ogging are sol ved.

A.,stapl e discharge of jets of the ink droplets is realized.

ing to another aspect of the present invention,

there}is provided an ink jet printer of the type inTwhich—————

an ink inmage representative of input information iShigsheetHas Been Replaced
on an ternediate recording nedium by dis- Hl"”l"" I II ",

corrpg!i sing: heating neans | ocated near the internedi-

ate {ecordi ng medi um and sel ect neans for sel ectjng

ing jets of ink droplets froma print head towar
the iinternedi ate recording medium and the ink inmge

. a . . .
first heathng & rda&k ojet n paiintien hefhdh® n§YBPr ek | wigh an ink image

sferred to a recording medi um the i nkCRLBIMBri nter

! representative of input information is formed on an
’l 5 intermediate recording medium (12) by discharging jets of
i ink droplets from a print head (2) toward the
' intermediate recording medium (12}, and the ink image is
transferred to a recording medium (4), said ink jet
printer comprisings

10
~ heating means (23;50) 1located near said intermediate
recording medium (12), the heating direction of said
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 image

formed on said intermediate recording medium (12), the

heating direction of said heating means (23;50) is set

toward said intermediate recdrding 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).

25 .

2. An ink jet p:intei: of the type in which an ink image

representative of input information is formed on an

intermediate recording medium (12) by discharging jets of

ink droplets from a print head (2) towaxd the

30 intermediate recording' medium (12), and the ink image is

transferred to a recording medium (4) Aespeeially-

-aeee-zd-i—n-g—ﬁo—ch-ia—}/, said ink jet printer comprising:

heating means (23;50) located near said intermediate
3s recording medium (12); and

LT
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t he
medi

or a second heati di Lon in which the
heat iQg direct (T8 8¢S éFﬁég;ctepreans is set toward the
i nk i§mage transerL “ H Hﬁording medi um I n
t he apove two con ink jet printer of

the pfesent invention, when the heating freans heats t he
i nk ijmage forned, on the internedi ate recordi ng ne-
dium; the heating direction of the heating neans coin-

ci dejhw'th t hesdliged &aééﬂﬁréirﬁemn(qtl_,lzqa;sh,@riestai,rsa,) for selecting
aid when the heatjng means :

eats the ink inmamge trans- .
ferred to thede ithg hraking tdr'?"er?’r'e'a{‘?rhg Y ect? oiffkch  the heating
the heating nepinfechdidiei des ¥aid tHeawienpnieBnati (Z3;50) is set toward

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

ting neans-is- set—toward-the in record- I ng

said heating means (23;50) is set toward the ink image
transferred to said recording medium (4).

3. The ink jet printer according to claim 2, in which when

10 said heating means heats the ink image formed on said

~ intermediate recording medium, the heating direction of

said heating means coincides with said first heating

direction at least one time, and when said heating means

heats the ink image transferred to said recording medium,

15 the heating direction of said heating means coincides
with said second heating direction at least one time.

4. An ink jet printer according to any one of 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 5. The ink jet printer according to any one of the preceding
claims in which said heating 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 according to any one of claims 1 to

4, in which said heating means (S0) includes a hot air

35 fan (52) for blowing hot air, a first duct (53) for
' gquiding the hot air toward said intermediate recording
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direcgion at | east one tine. When the recording

head jheats the ink image forned on the internediate recordi ng nmedi um

t he ating nmeans is set in the first heating
diredgtion to dry the ink i mage on the internediate
recoriding mediumtill the ink 3 | mge beconmes sem solid
When ‘t he heati ng neans heats the ink inage
transferred to the recordi ng me- dium the heating

means conpletely dries the ink inmage
medium (12), and a second duct (54) for guiding the hot

air toward said recording medium (4), and said select
means includes valves (55;56) respectively associated
with said first and second ducts (53;54).
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I ng medi um
successi vel y

f the heating

printger suppresses an
tenperature of the recording

mr.h

t hereon to flx'the I nk image onto the
EP 0 601 s3k{ ef or e,

(/g

carred out |rrespect|ve of the

neans.
excessi ve increase of the
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ﬁ!gd, t hereby elim nating the nozzle clogging and en-
suring a stable discharge of ink EPQ&0134rAlther, the image
tranfer fromthe internediate re grng mediumto the
recordi ng nmedi um can be carried gﬁgbunder a |l ow pres-
sure. The inmage forned an the recording nediumis

solid or excellent in water and wear proof. BRI EF
DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng
drawi ngs, which are incorpo- rated in and

constitute a part of s specification, illus-
trate enbodi nents of €] i nygntion and, togetlil r- wth 17
g

the description, serve to explain the o jects,gadvanta
and principles of the invention. Int raw ngs,
(
| o efq ')
\ _

15
21 )
' 4
s 23 < PRINT HEAD
2
d 30 22 40
1
11 12
3
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F|!1 IS a perspective view show n first, enbodi -
menty of an ink jet printer accordi n%&&"lﬁ‘bfesent I n-

venti on; FI G i‘(i a plan view showi ng the nozzle
pl ate of a pri /Seat of the ink jet printer shown
in FIG 1; FI G Is a cross sectional view show ng
a state of the ink jet printer when an ink inmage is
formed on a transfer FIG 4 is a cross sectional
view showi ng a state of the ink jet printer when
the transfer operation of the ink Laage fromthe
transfer drumto a V\y&t pgpber starts; FIG 5is a
cross sectional vi ow fig a sate of the 3 16 17
( |
9 )
2 \
B WD s 15
1 ;
.’ : PRINT HEAD
o 2 (
G 3 Q 40
1 12
11

PRINT HEAD
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I nk ] rinter when the ink jet printer is ready for the
next printer operadon; EPO0B01SITAFIG 6 is a perspective view

show ng, a second em bodi ment of an ink jet printer

accordi !‘ug to the present 7’ i nventi on;
FIG 7 is a cross sectional view showi% a state of the

ink jet printer when an ink image is fornmed on a transfer

drum FIG 8 is a cross sectional view showi ng a
state of the ink jet printer when the transfer
operation of the ink image fromthe transfer drumto a print paper starts;
and FIG 9 is a cross sectional view show ng a
third em

FIG. 9

1
3 16 15
)
? 54 C _
P~ fzzA 56 2
i, <y [ "lprint HEAD
( A g
52/ (53 /)
| 51 55
* 1 11 12
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bod| ment of an ink jet printer according to the present o214 3-9
“tnvention. DETAI LED DESCRI PI 1 ON OF THE

- PREFERRED Empg;,é\@wggmen Replaced ~ The' const mut i gpod @F Y nk

AR
AN INK/iﬂé/;RINTZR

Tha present invention relates to an ink jet printer.
More particularly, the invention relates to an ink jet printer
of the transfer type in which an ink image is first formed. on
an intermediate recording medium, and then transferred fxom the
intermediate recording medium onto an image recording medium.

The tranafer type ink jet printar is reliabla in that
:Lt is free from the nozzle clogging problem arising from paper
dust generated when the print head comes in contact with a
print paper. An example of this type of the printer is
disclosed in Japanese Patent Laid-open Publication No. Hei. 1-
226336.

In the construction of the transfer type ink jet
printer, a print head with a plural number of nozzles is
disposed confronting with a tubular or drum-shaped intermediate
recording medium, or a trxansfer dxum. In the print operxation
of the printer, the print head sets forth a jet of ink droplats
toward the intermediate recording medium, thereby to depict an
image on the intermediate recording medium. The image formed
-thereon is dried by a heater. An image recording medium, e.g.,
a print paper, is pressed igai.nst the image bearing surface of
the intermediate recording medium, so that the ink image is
transferred from the intermediate recording medium to the image
recording medium, Accordingly, the ink image of the
intermediate recerding medium can be transferred without any
deformation, and the transferred ink image will not blux on the
print paper. Thus, the pressure image transfer pxocess, which
thus causes no deterioration of print quality, can "oxactly
transfer the ink image from the lntomadiatc :ecordmg medium
to the recoxding medluq;.
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- 6- | first enbodi ment of the present invention wll be
de- ' scribed with reference to FIGS. 1 through 5.

An ink jet recordlng or print head 2. based an a pie-
zolelectric el enent, includes a nunber of nozzles 40
equidistantly arrayed in the axial direction of an inter-
nmedi ate recordi ng nediumtaking the formof a transfer
druml (FIGS. 1 and 2). Morre specificaglly, inthis em
bodi ment, 512 nunber of nozzles 40 ar¢ [Tnearly arrayed
at the pitches of 16/600 iches The print head 2 noves

A study to find thae causas of tha nozzla clogging anc
improper discharge of ink from the print head in tha transfe:
type ink jet printer was made by the inventors of the prasent
Patent Application. The atudy showed the fact that thc.hoat
left in the heater used for drying the ink imaga on the
intarmediate recording medium after the printer is continuously

operated causes the nozzle clogging and instable ink discharge as per
the following: In the printer construction disclosed in the above
patent publication, since <the surface <region of the
intermediate recording medium is heatad to dry the image formad
thereon, heat is accumulatively stored in the heater with
progress of the coatinuous operation of the printer. The
' heater, when having the accumulative storage of heat, continuas
the heating operation after the power supply to the heatar is
shut off, because the heater is conditioned for continuing the
heating operation of the intermediate recording medium. Since
the print head is located in close proximity to the
intermediate recording medium, it is excessively heated to
cause water as main solvent of ink to evaporate th:ouéh the
nozzle openings. Consequently, the viscosity of the ink in the
print head increases. The sticky ink clogs the nozzles of the
print head, and the discharge of ink from the nozzles is
abnormal or irregular.
' The conventional printer of the transfer type in which
the dried ink image i{s transfarred from the intermediate
. recording medium to aibrint paper was experimentally examined
and analyzed. The results of the examination and analysis wexe
as follows. 1) Tha pressure to transfer the image is excessive,
so that the davice size and the cost to manufacturs are
increased. 2) Attempt to reduce the image transfer pressure
forms an insufficient solid ink image on tha print head. Thact
is, the ink image transferred onto the print paper is poor in

water proof and wear proof.

b
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a distance of 1/600 inches in the direction of an arrow B
every tine the transer drum1l is rotated by one turn in

the direction of an arrow A (FIG 1). | nk used
contains at |east water, water-soluble or- gani c
sol vent, pignent, and coll oidal dispersion resin. Mor e

exactly, in the conpositions of the ink, the pig-.

ment is carbon black of 3 wt % the col Ipidal dispersion
resin is water sol CD- 540 (containing resin solid content
40% and i soprpyl ene gl ycoI 3% of 30 Wt % the

% humectant is trEB npRanceappRshesFon” ] TikaRegs Mratenc Laid-cpes
wat er. Thepublécatdbd (ma54aeu.s ekp&qnéterthyoldumdl ink image on the
intermediate recording medium becomes solid. However, a large
pressure is required in order to sacurxe a fimm sticking of the
ink image firmly to the print paper. Therefore, the printer
must be designed so as to be able to apply a-larxge praessure fox
 image transfer. T
To obtain an excellent transfer characteristic under a
small pressure, the ink image on the transfer medium, when
transferred, must be put in a semisolid state by drying the
image. The ink image trahsferred an the print paper still
contains a slight amount of water. Such an image, when touched
with the finger, becomes blurred. Thus, the conventional
technique suffers from the problems of the wear and watex
proof. To improvi the solidity of the transferred image, water
must ha campletaly removed from the transferred image. To this
end, the print paper having the image printed thereon must be
heated as in the conventional ink jet printer of the
nontransfer type. In the printer construction having a first
heating means for drying the ink image on the intermediate
récordinq medium and a second heating means for complately
removing water from the image transferred on the print paper,
the heating rise time of the heating means used must be short,
. 1limiting freedom of selecting the heating means. In a case
where the heating means of long heating rise time is used in
this print construction and the first and second heating means
are operated in a continucus manner, a situation where both the
heating means are in an ON state takes place inevitably. 1In
this situation, temperature within the printer rises
excessivaly, and the print head is also overheatad. Water of
the ink i{n the print head evaporates, the nozzles of the print
head are possibly clogged with dried ink, and jets of ink
droplets are irregularly and abnormally discharged from the
nozzlas of the print head.
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di spersi on made by DAl NI HON I NK cor poration Fapan)—

The solid-contents of the ink indicates carbon B enl!i Qéi;ed
as the pignent and col | oi dal dispersion resin. The This Sheet Has B&

particle dianmeter of the solid-contents is 1 [err]or |ess u“ml l“ul
stage of manufacturing ink. The tra

I ncl udes a netal tube 11 and an -4 - el astic | ayer 12,
| ayered on thee‘} P‘ made of silicone rubber. In this
enbodi ment , MRaRRe cfieyr ofhaoltiagsre problems as stated aboveqlr uhe lpsdse

[err] 80 Miavaheicel asé i £n |k 1o I ol &d efAllnK ?et printer which can smaoth

rubber nmat_er,i fr ich the i e 1S easi
peel ed, si&f ’Zés‘béh‘?’]'c‘(? é‘%tﬂﬁé? °4< Ilﬂbr%%qPI’-F%né"Fgmﬁelm excessive temperactu

fl uor or ublrdse &f dhegpniatee e ad tarid ehé WPl in®lofSichb CRdkzles of the print hea
This object is salved by the ink jet printer of indepeandent claim 1 or
Further advantagecus features, aspects and details of the invention a

evidenc from the dependent claims, the description and the drawings. A%

te fining th . :-f. " T.t . ,

Another aspect of the present invention is to provide

. a transfer type ink jet printar which can eliminate an cverheat

of the print head if any type of the heating means is used,

tharaby realizing a stabla discharge of jets of ink by the
print head.

Yet ancther aspect of the present invention is to
provide a transfer type ink jet printer which can transfer an
ink image from an intermediata recording medium onto a
recording medium under a low p:asni.ro, thereby forming the ink
imaga of goed sclidity on tha recording maedium.

_ According to a specific aspect of the present invention, ther
is provided an ink jet printer of the type in which an ink image
_ representative of input infozmation is fozmed on an
intexmediate recording medium by dischaxging Jjets of ink
droplets from a print head toward the intermediates xecozrding
maedium, and the ink image is transferrsd to a recoxrding medium,
- the ink jet printer cemprising: heating means located near the
intermediate recording medium, the heating direction of the
* heating means baing sat as desired; and control means operating
such that when the heating means heats the ink image formed oh
the intamediats recording medium, the heating direction of the
heating means is set toward the intermediate recorxding medium
at least cne time, and when the heating maans dces nat haat the
intarmediate recording medium, the heating direction of the
heating means is put in the direction in which the heating
means does not heat the print head.
Thus, in the ink jet printer, when the heating means

heats tha ink image formed on the intermediate recoxding
This is the replacement sheet
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rubber incorporating surfice-active agent t her ei nt o.

To facilitate the evaporation of water fromthe ink

i mage on the transfer drum1 to qui cken the drying

operation of the ink image, a heating neans 23 is pro-

vi ded, which includes a heater lanp 20 as a bar-1like

hal ogen | anp and a reflector 21 for fixing the heating

direction. In the heater lanp 20, a tenperature on the

surface of the elastic layer 12 is senged by a sensor, not

shown, and the lanp is intermttently [it on according to the sensed

fSW”B,“?Lérfgea%%@“?%#‘ipﬂﬁ%‘tg%%?%h@mf of the heating mesns e s
is control todard the imtermediate recording med un at least one time
Wwhen the heating means does not heat the intarmediate racordin
medium, the heating direction of thae heating means is put {:
the direction in which the heating means does not heat th
recording head. Tharefore, the problema of the excessiw
temparature rise in the recording head and the nozzle cloggin
are solved. A stable discharge of jets of ink droplets {:
realized. o
Accorai.ng to ancther aspect of the present invantien,
thers is provided an ink jet printer of the type in which ar
ink image representative of input information is formed on ar
intermediate recording maedium by discharging Jjets of 4in}
droplets £rom a print head toward the intermediate racording
medium, and the ink image {s transferred to a recording medium,
the ink jet printer comprising: heating means located near the
intermediate recording medium; and select means for selecting
a first heating direction in which the heating direction of the
heating means is set toward the intermediate recording medium
oxr a second haating direction in which the heating direction of
the heating meansg is set towaxrd the ink image transfexxed to
the recording medium, ' .
In the above two constructions of ink jet printer of
the present invention, when the heating means heats the ink
'imaqa formed on the intermediate recording medium, the heating
direction of the heating means preferably coincides with the first heatir
direction at least ona time, and whan the heating means heats
the ink image transferred to the recording medium, tha heating
direction of the heating means coincides with the second

heating diraection at least one time,
whan the recording head heats the ink image formed on

the intermediate recording medium, the heating means is set in
the first heating direction to dry the ink image on the
intermediate xecording medium till the ink image Dbacomes
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surface tenperature falls within a preset range of tem
perature. By the tenperature control, the ink imge on
the drum1 is dried to be in a semsolid state. In this
enbodi nent, the surface tenperature is kept at approrf

_6._

gemisolid. When the heating means heatse the ink image
cransferred to the recording medium, the heating means
completaly dries the ink image thereon to fix the ink image
onto the recording medium. Therafore, the heatinc.; operations
can be successively carried out irrespective of the type of the
heating means. This construction of the printer suppresses an
excassive increase of the temperature of the recording head,
thereby eliminating the nozzle clogging and ensuring a stable
discharge of ink jets. TFurther, the image transfer from the
intermediate recording medium to tha recording medium can ba
carried out under 2 low pressure. The image formed on the
recording medium is solid or excellent in water and wear proof.

The accompanying drawings, which are incorporated in
and constitute a part of this spacification, illustrate
embodiments of the invention and, together with the
description, serve to explhin the objects, advantages and
principles of the invention. 1In the drawings,

Fig. 1 is a perspective view showing a first embodiment
of an ink jet printer according to the present invention;

Fig. 2 is a plan view showing the nozzle plate of a
print head of the ink jat printer shown in Pig. 1;

_ Fig. 3 is a cxoas secticnal view showing a state of the
"ink jet printer when an ink image is formed on a transfer drum;

Pig. 4 is a cxoss ‘sectional view showing a state of the
ink jet printer when .t'he transfer operation of the ink image
from the transfer drum to a print paper starts;

Fig. 5 is a cross sectional view showing a state of the
ink jet printexr when the ink jet printer is ready for the next
print operation;

Fig. 6 is a pexspective view showing a second
embodiment of an ink Jjet printer according to the present

invention; . |
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-7- mately 50[err]C. The end part of the reflector 21
is profiled to have a tooth form22. A drive force of a
notor 30 is transmtted through a gear 31 to the tooth
form 22. Wth this nechanism the reflectors 21 is
turned in the direction of an arrow D. More

specifically. the reflector 21 is selectively set at
desired positions, through the -7 - operation of the notor
30. In this enbodinment, it my be set at three fixed

positions defini ngrllgt '1”9.3dhrSEoT;a sectional view nho%ﬂ&sﬁ éEgE'&eoE' Eﬁg

position, the heating direction o
is set to tRE dARFPT tﬁh’e“bﬁ&nﬂ-f‘einhr&ﬁ#g‘ is formed on a tzanster dru.m;

Flg. 8 is a cross sectional viaw showing a state of the
ink jet printer when the transfer operation of tha ink image
from the transfer drum to 2 print paper starxts; and

Pig. 9 is a cxass sectional view showing a thixd
embodiment of an ink jet printer according to the present

invention.

The construction of an ink jet printer according tc a
first embodiment of the present invention will be described
with reference toc Figs. 1 through 5.

An ink jet recording or print head 2, based on a
piezcelsctric element, includes a number of nozzles 40
equidistantly arrayed in the axial direction of an intermediate
recoxding medium taking the form of a transfer drum 1} (Figs. 1
and 2). More specifically, in this embodiment, 512 number of
nozzles 40 are linearly arrayed at the pitches of 40.64/600 cm (16/600
inches). The print head 2 moves a distance of 2.54/600 cm (1/600 inches) in
the direction of an arrow B every time the transfer drum 1 is
rotated by one turn in the direction of an axxow A (Pig. 1).

Ink used preferably contains at least water, water-soluble organic
solvent, pigment, and colloidal dispersion resin. More
exactly, in the compositions of the ink, the pigment is carbon
black of 3 wts, the colloidal dispersion resin is water sol CDr
540 (containing resin solid content 408 and isopropylene glycol
13%) of 30 wt%, the water-soluble organic solvent is
triaethanolamine of 5 wt§, humectant is triethylene glycocl of §
wty, and pure water. The water sol CD-540 is expoxy ester
colloidal dispersion made by DAI NIHON INK corporation (Japan).
The solid-contents of the ink indicate carbon black as the
‘pigment and colloidal dispersion resin. The particle diameter

This is the replacement sheet

Date: 17 JuL 1997

ThIS Sheet Has Been Replaced




1, viz, it coincides wwth the direction of an arrow S in
FIG 3. At the second posion, the, heating direction of
the heating nmeans 23 is put toward the ink inmge

printed on a print paper 4 as a recording nmedium viz,

It coincides with the direction of an arrow T in FIG 4.
At the third position, the heating direcion is set in the

direction opposite to the print head=28 viz., it coincides

with the direction of an arrow U. in FIG 5. In
order to branther aalimk.ddmgﬂuf:r ohs ha t paneterlass {in the =stage dsgfm 1l
to the print o) 5‘Pck-uproller 3is pro- vi ded
whi ch f unffi ﬁ%ﬂ" e print paper 4 against t he

transfer drum 1. m bacinsPerodirem 3 i includes abometal tube 11 and an
elastic layer 12, layered on the tube, made of sllicone rubber.

In this embodiment, the diameter of thae transfexr drum 1l of ¢ 80
mm. The elastic layer 12 is preferably a rubber material from
which the ink image is easily peeled, such as silicone rubber,
fluorxcsilicone rubber, fluwororubber, hydrogenatad nitrile
rubber, or silicon rubber incorporating sg:face-acti.vé agenc
thereinto. _

To facilitate the evaporation of solvent e.g. water from the ink
image on tie transfer drum 1 to quicken the drying operation of
the ink image, a heating means 23 is provided, which includes
a heatar lamp 20 as a bar-like halogen lamp and a reflector 21
for fixing the heating direction. In the heater lamp 20, a
temperature on the surface of the elastic layer 12 {s sensed by
2 sensor, not shown, and the lamp is intermittently lit on
according to the sensed temperature. Through the intexmittent
light-on of the lamp, the evaporation of water from tha ink
image on the transfer drum 1 is controlled'so that the surface
temperature falls within a preset range of tempdra.ture. By the
temperature control, .the ink image on the drum 1 is dried to be
in a semiszolid state. In this embodiment, tha suxface
temperature ie kapt at approximately 50 °C. The end part of
the reflector 21 is profiled to have a tooth form 22. A drive
force of a motor 30 is transmitted through a gear 31 to the
tooth form 22. With this mechanism, the reflector 21 is turned
in the direction of an arrow D. More specifically, the
reflector 21 is selectively set at desired positions, through

) the operation of the motor 30. In this embodiment, it may be
set at three fixad positions defining heating directions. At
the first position, the heating direction of the heating means
"23 is set to the shaft of the transfer drum 1, viz., it
coincides with the diraction of an arrow § in Fig. 3. At the
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a fulcrum15 to and apart fromthe transfer drum1 by
neans of a press |ever 16. The pressure force is con-
tralled by a spring 17, and set at 0.2 to 0.6 kg/cmin this

enbodi nment . The operation of the ink jet printer

wi || be descri bed. FIG 3 is a cross sectional view
showi ng a state of the ink jet Printer when an ink
image is formed on the trans- fer drum 1 by
selectively discharging jets of ink-dBoplets fromthe
nozzles 40 of the print head 2. In the illusta- tion

of FIG 2, 3eFRNAERELTL9Ry IBCHREAFLBA H4REGEABBUPE the heating means 23ihe
ful crum 15 § nphie tdivaed! b Oinﬁnmh WHELMAGD'éh a print paper 4 as a
'ngly, therabggal:(dfxﬁ)gml l.ﬂmB lrizqe,t t c%fn{c%.rggshewf{fngmerdlxact.l.on of an
arxrow T in Fig. 4. At the third position, the heating
direction is set in the direction opposite to tha print head 2,
viz., it coincides with tha direction of an arraw u in Pig. S.
In order to transfar an ink image from the transfer
drum 1 to the print paper 4, a back-up roller 3 is provided
which functions to press the print paper 4 against the transfer
drum 1. The back-up roller 3 is swung about a fulerum 15 to
and apart from the transfer drum 1 by means of .a press leaver
16. The pressure force is controlled by a spring 17, and set
at 0.28 to 0.6 kg/cm in this embodiment.
The operation of the ink jet printer will now be describec
Pig. 3 is.a cross secticnal view showing a stata of the
ink jet printer when an ink image is formed on the transfer
drum 1 by selectively discharging jets of ink droplets from the
nozzles 40 of the print head 2. In the illustration of Fig. 2,
the press lever 1§ has been turned about the fulczum 15 in the
direction of an azxrow E. Accordingly., the back-up roller 3 is
detached from the transfer drum 1. Furthexr, the motoxr 30 has
been turned in the. direction of an arrow G. Accordingly, the
_ heating direction of the heating means 23 coincides with the
heating direction S toward the shaft of the transfer drum 1.
“Tha: is, the raflector 21 is set at the fixrst position.
In this embodiment, the print head 2 includes 512
number of nozzles 40 at the pitches of 40.64/600 cm (16/600 inches)
Accordingly, every time the transfer drum 1 is turned one time
the direction of an arrow A, ink images of 512 lines are formed ;:
‘the pitches of 40.64/600 em (16/600 inches) on the transfer drum 1
The heater lamp 20 of the heating means 23 is i{ntermittently
light on so that the surface temperature of the elastic layer
12 falls within a preset range. Through the heating operation, solven

e.g. water is evaporated from the ink images, so that the ink images
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drum 1. Further, the nmotor 30 has been turned in the

direction of an arrow G Accordingly, the heating di-

rection of the heating nmeans 23 coincides with the heat-

ing direction S toward the shaft of the transfer drum1

That is, the reactor 21 is set at the first position.

In this enbodinent, the print head 2 includes 512

number of nozzles 40 at the pitches of. 36 600 inches.

Accordingly, every tine the transfer drum11 is turned due tinme in the
direction of an arrow A, ink |nages of 512 lines are formed at_the
pi t ches ofoT FHHFFIRMmEgTodrum 1 axe placed in a ecembselidsFEatanunFhenThe

heater | angh @@ ind i BAIL N 13 AL Dy Drid iz | iy Ipriliwhesd 2595

that the surface
moved a distance of 2.54/600 cm (1/600 inches) in the direction B in Fig. 1.

Thexaafter, the second turn of the trans-f:;: drum 1 starts. As
in the first turn of the transfer drum 1, ink images 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 formed in the
first turn of the transfer drum 1. 16 turns of the transfer
drum 1 completes the formation of an image of one page in a
semisolid state. It is noted here that the back~up rollexr 3
will nevar coma in contact with the surface of the transfer
drum 1 during the image <fozrmation.  Ascordingly, the
successively formed ink images are not damaged by the roller,
'secu':ing a high fmage quality of the image on the transfer dxum
1. : .
Fig. 4 is a cross secticnal view showing a stata of the
ink jet printer when the transfer operation of the semisolid
ink image from the transfer drum 1 to the print paper 4 starts.
As shown, the press lever 1§ has been tuxned about the fulcrum
1S in the direction of an arrow P. The back-up roller 3 is
prassed against the transfer drum 1 by means of the spxing 17.
Further, with the turn of the motor 30 in the direction of an
arrow H, the heating direction of the heating means 23
coincides with tha heating direction T set towazd the ink image
on the print paper 4. That is, the reflector 21 is set at the
second position. |
Thus, the semisclid ink image on the transfer drum 1 is
transferzed and attached to the print paper 4 in a semisolid
state in a manner that the back-up roller 3 and the transfer
drum 1 nip the print paper 4 therebatween with the aid of the
spring 17. With rotation of the transfer drum 1, the print
paper 4 moves, sO that the ink image is peeled off the elastic
layer 12 of the transfer drum 1. Thereafiter, the heating means
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tenperature of the elastic layer 12 falls within a preset
range. Through the heating operation, water is evapo-

rated fromthe ink inages, so that the ink inages on the
transfer drum1l are placed in a semsolid state. Wen the

- 11 -

23 dries the ink image till it becomes solid state. Here, the
fixing of the ink image on the print paper 4 completes.

An urging foxce of the spring 17 necassary for the
image transfer is determined by 2 dried state of the ink image
formed on tha transfer drum 1. when the ink image on the
transfer drum ) is completely dried and in a solid state, the
bonding force between the ink image on the transfer drum 1 and
the elastic layexr 12 is very strong. Under this condition, a
high transfer pressure is required, and an improper transter
tikes place frequently. On the other hand, in this ambodinment,
the ink image on the transfer drum ] is dried to be in a
semisolid state. Accordingly, the bonding force between the
ink image on the transfer drum 1 and the elastic layer 12 is
decreased, while the donding force betwean the ink image and
the print papex 4 is increased. As a result, the ink image can
be transfarred toc the print paper 4 under a low transfer
pressure, with a reduced residua of the ink image on the
transfer drum 1.

Since the ink.image transferxed on the print paper is
still semisslid, it is easily blurxed when it is touched with
the finger. That is, the image on the print paper is poor in
the water and wear proof. To cope with this, this embodiment
operates the heating means 23 to dry the semisolid image on the
print paper 4 till it beccmes sclid.

Pig. 5 is a cross sectional view showing a state of the
ink jet printer when the ink jet printer is ready for the nexk
print operation after the print paper 4 lbearing the image
transferred and fixed thersto is discharged. As shown, the
press levexr 1§ has been swung in the direction of an arxow B
about tha fulcrum 15. The back-up roller 3 disengages from the
transfer drum 1. Further, the motor 30 has been turned in the
direction of the arrow H. The raflector 21 is dirzected in the
direction opposite to the print head 2, or set at thae third

position.
________________________————-————‘. I
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- 8- transfer drum1 is rotated by one turn, the print
head 2 is noved a distance of 1/600 inches in the
direction Bin FIG 1 Thereafter, the second turn of
the transfer drum 1 starts. As in the first turn of
the transfer drum 1, ink | mages of 512 lines at the
pi tches of 16/600 inhches are _ '12 - formed in a semsolid
state at the |l ocation adjacent to the ink i mages
formed in the first turn of the transfer drumL 16
turns of the transf&ftaruns 1c©qulmtcavtbe'int operation, heat Haw nBhign

of an i mgea@®EuRiE, t i
a’@f‘@ﬁl g%oa_-%@ 5519* % ﬁéf‘n%%vxgreaggnen after it heats

I'tisnoted ht%rehihﬁt t he
in contact W% H-2Re %ﬁﬁaé@%dt@t‘?%s?@nﬂ#ﬁﬁl drydr iinpr the ink image
transferred on the print paper 4. Under this condition, the

heating means 23 continues thes radlfation of heat, viz., the
heat laft tharein even after the power supply to the heating
means 23 is shut off. In this case, if the heating diracticn
is set to the direction for heating the print head 2, viz., the
‘reflector 21 is directed toward the shaft of the tranafer drum
1, the remaining heat in the heating means 23 continuously
heats the surface of the transfer drum 1. As a result, the
tamperature of the print head 2 continuously rises because an
extremely small space (approximately 0.5 mm to 1 mm in this
aembaodiment) ls present between the transfer drum 1 and the
print head 2. Uander this condition, e.g. water as main solvent of
the ink within tha print head 2 continues to evaporate. The
viscosity of the ink starts to increase within the print head
2. Consequently, the clogging of the nozzles of the print head
2 and an improper discharge of ink jats from the nozzles take
place frequently. It is noted hexre that in this embodiment,
the heating dirxection is set to the direction of the arrow U,
"viz., the direction opposite to the print head 2 (Fig. S).
Therefore, the transfer drum 1 and the print head 2 are not
continuously heated by the remaining heat of the heating means
23. The problems of the nozzle clogging .and improper ink
discharge are successfully solved.

The construction of an ink jet printer according to a
second ambodiment of the present invention will be described
with reference to Figs. 6§ through 8. :

In the second embodiment of the invention, the
reflector 21 is fixed at ctwo positions, a Zfizrst heating
position and a second heating position. At the first heating
position, the heating direction of the heating means 23 is put
toward the shaft of the transfer drum 1, that is, it coincides
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the image formation. Accordingly, the successively
formed ink i mages are not damaged by the roller, secur-

ing a high imge quality of the inage on the transfer
drum 1 FIG 4 is a cross sectional view show ng a

state of the ink jet printer when the transfer
operation of the sem - solid ink imge fromthe

transfer drum1 to the print - 13 - paper 4 starts. As
shown, the press |lever 16 has been turned about the
ful crum 15v4%ht RRediddamcgtdprofofnasy raxFow S in Fig. 7. At BheTh@cond

back-up rqld iy 1§o£’1€§8§ Egﬁ' Hihtt.ﬂi\% tdﬁ&f@fon s put toward tha Ll um

1 by neans of the r{) Wth t
of the moUGAID SFANEEeTred 9 &prrexmrarammﬁ Ao the recerding medium,

that is, it coincides with the direction of an arrow T in Fig.

8.
With this structure, when the ink imaga formed on the

intermediate recording medium, or the transfer drum 1, is
heatad, the hesating means 23 heats the transfer drum 1 at least
one tima. When the ink image transfexrred on the recording
medium, ox the print paper 4, is heated, the heating means 23
heats the print paper 4 at least cna time.

The remaining construction and cperation of the printer
ars substantially the same as those of tha ink jet printar of
the first embodiment. Hence, no further description will bae
given here.

To quicken the printing cperation of one sheet of print

. paper, an ink image forming step and a transfer/fixing step
must be performed successively. The ink image forming step
forms an ink image- on the transfexr dxrum 1 by the print head 2
and dries the i{nk image till it becomes semisolid. The
transfer/£fixing step transfers the ink image from the transfer
drum 1 to the print paper 4, and fixes the ink image to the
print paper 4 by drying the ink imaga completely. In the
printex construction using two heating means, one for heating

-the ink image on the transfer drum 1 till it becomes semisolid
and the other for heating the ink image transferred on the
print paper 4 till it becomes soclid, the heating means of a
quick tamperature risa time must ba used.. Acco'_:dingly. fraedorn
af selecting the heating means is limited. If the heating
means of a slow temperature rise is used, and the heating mean:
for the ink formation step and another heating means for the
transfer/fixing step axe successively opexated, concurzent
operation of both the heating means is inevitable becauss the
loss of the heating rise time must be removed. When both th
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heating direction of the heating neans 23 coincides with
the heating direction T set toward the ink inmage on the
print paper 4. That is, the reflector 21 is set at the sec-

ond position. Thus, the semisolid ink i mage on the
transfer drum1 Is transferred and attached to the
print paper 4 in a semsolid state in a manner that

t he back-up roller 3 and - 14 - the transfer drum1 nip the
print paper 4 therebetween wi'th the aid of the spring
17. Wth rotatlon of the trans- fer drum 1, the print

paper 4 molEetisg tMegngheqnaurrently operats, temperatureq swhthing e
the el astiprinyer 1thefeibest 'aicdssively, and the print Wedd lis alsc

Ther eafterovegt'peeacggatl Gg rreagglsZBcgtuxe:%o}zPe slca?xlr(en: or water of the ink in ths

print head evaporates, leading to clogging of tha nozzles and

improper discharge of ink.
In the second embodimant, the end part of the reflacto:r

21 is profiled to have a tooth form 22. A drive force of a
motor 30 is transmitted through a gear 31 to the tooth form 22.
With this mechanism, the reflector 21 is turned in the
direction of an axrow D shown in Fig. 6. More specifically,
the heating direction of the heating means 23 may be
selectively set to one ¢f the two heating directions, the first
heating direction S toward the shaft of thea transfer drum 1
(Fig. 7) and the second heating direction T toward the ink
image transferred to the print paper 4 (Fig. 8). Accordingly,
the operation of drying the ink image on the transfer drum 1
and the operation of drying the ink image on the print paper ¢
can be carried out by the heating means 23 in a successive
‘MANNGT . With this feature, the heating means of slow
temperature rise may be used for the heating means 23. An
increased number of the heating means are availabla for the
heating means 23 in the ink jet printer of the invention.
Further, the single heating means 23 covers the ink formation
step and the transfar/fixing step, causing no temperature zise
" within the printer. Additionally, because of the use of the
halogen lamp for the heater lamp 20 as the heat source, only
the ink image can be effectively heated without an excessiv¢
temperature rise of the transfer drum 1 and the print paper 4.
‘Pig. 9 is a cross sactional view showing a thixc
embodiment of an ink jet printer according to the present

{invention.
A heating means S0 is made up of a hot air fan 52 useins

a alactric heater Sl, a duct 53 with a blow-off port directac
toward the shaft of tha transfer drum 1, and a duct 54 with (
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image till it becones solid state. Here, the fixing of the

I nk image on the print paper 4 conpl etes. An
urging force of the spring 17 necessary for the I mage
transfer is determined by a dried state of the ink

I mage forned on the transfer drum 1. when the ink

i mage on the transfer drum1 is conpletely dried and in

a solid state, the bonding force betmeer t he i nk inmage

on the transfer drum1 and the elastic layer 12 is very strong Under this

an i mpr op S EPT IO BAE HASNFER foudra he Lok image rzansfafdiy gn pha”
this enbmmnﬁnﬁ paparisk Referencc numerals 55|mngaiﬁrdtliqmanafvaldeynr1
I's dried tQDedit PRI Ahd open/close of the ducts 53 and S54.

To heat the ink image that is formed on the transfer
drum 1 By the print head 2, the valve 55 is opened and tha
valve 56 is closed. Hot air is blown cut of the duct 53 of the
heating means S0 in the direction of an arrow 0. The hot air
blown out heats the surface of the transfer drum 1 to dry the
ink image on the. transfer drum 1 till it becomas semisolid. To
heat the ink image transferred to the print paper 4, the valve
55 is closed and the valve 56 is openad. Hot air is blown out
of the duct 54 of the heating means 50 in the direction of an
arrow P. It heats the suxface of the ink image on the priﬂt
paper 4 till it becomes solid. By exhausting hot air through
the ducts 53 and 54 outside the ink jet printer, tamperature
and humidity within the printer can be Xkept constant,
eliminating the nozzle clogging and zealizing the stable ink
discharge from the nczzles. :

The remaining construction and cperation of the thixd
embodiment are substantially the same as those of the £first and
second embodiment. Reference is made to the related
descriptions in the specifzcation. _

In the construction of the heating means employed in
any of the embodiments as menticned above, the heating
direction of the reflector 21 or the salection of the duct 53
or 54 is controlled without moving the heat source per se for
heating the ink {mage on the transfer drum 1 and the ink image
transferred on the print paper 4. This construction leads to
construction simplification and cost reduction. It is furthex
noted that the heat source is not in contact with the print
paper 4. With this construction, no paper jamming takes place,
ensuring a safety of the printer.

As described above, in the ink jet printer of the
invention, heating means is located near the intermediate
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state. Accordingly, the bonding force between the ink

I mge on the transfer drum1l and the elastic layer 12 is
decreased, while the bonding force between the ink

i mge and the print paper 4 is increased. As a result, the

_16_

recording medium. The heating direction of thae heating maans
is set as desired. Control means further provided operatas
such that when the heating means heats the ink image formed on
the intermediate recording medium, the heating direction of the
heating means is set toward the intermediate recording medium
4t least one time, and when the haeating means dces not heat the
intermediats recording medium, the heating direction of the
heating means is put in the direction in which the heating
means does not heat the recording head. Thexefora, the
problems of the excessive tcmpe-:at'u:a rise in the xecozding
haad and the nozzle clogging are solved. A stable discharge of

jats of ink droplets is realized.
In another aspect of the ink jet printer of the invention, heating

means is located near the intermediates recording medium.
Select means further provided functions to select a first
heating direction in which the heating direction of the heating
means is set toward the intarmediate recoxding medium or a
second heating direction in which the heating direction of the
heating means i3 set toward the ink image txransfarred to tha
recarding medium. Therefoxe, Irrespective of the type of the
heating means, this construction of the printer suppresses an
excessive increase of the temperature of the recoxrding head,
thereby eliminating the nozzle clogging and ensuring a stable
di{schaxge of ink jets. Further, the ink image formed on the
recording medium is dried, by the heating means, till it
becomas semisolid, and subsequently it is transfexrred to the
recording medium by means of the back-up roller. Accozrdingly,
the image transfer from the incermediate recording medium to
the recording medium can be carried out under a low pressure.
The image formed on the racording medium is solid oz excellent
in water and wear proof.
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- 9- I nk i mage can be transferred to the print paper 4

under a low transfer pressure, with a reduced residua
of the ink imge on the transfer drum 1.

Since the ink image transferred on the print paper is

still semisolid, it is easily blurred when it istouched\%&
with the finger. That is, the imge on the print paper IiTBisSheetHas Been Re

poor in the water and wear proof. Te d&@pe with this,

t hi s enbodi ment operates the heating neans 23 to dry l'""””,”"‘
the sem solid inmage on the print paper 4 till it becones

sol i d. 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 discharging jets of
ink droplets from a print head (2) toward the
intermediate recording medium (12), and the ink image is
transferred to a recording medium (4), said ink jet
printer comprisings:

heating means (23;50) 1located near said intermediate
recording medium (12), the heating direction of said
heating means (23;50) being set as desired; and

control means K (21,22,30,31;55,56) operating such that
when said heating means (23;50) heats the ink image
- formed on said intermediate recording medium (12), the
heating direction of said heating means (23;50) is set
toward said intermediate record:.ng medium at least one
. 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).

2. an ink jet printe_i' of the type in which an ink image
- representative of input information is formed on an
intermediate recording medium (12) by discharging jets of
ink droplets from a print head (2) toward the
intermediate recording medium (12), and the ink image is
transferred to a recording medium (4) Aespeeially—

—aceording—to—claim—), said ink jet printer comprising:

heating means (23;50) ' located near said intermediate
recording medium (12); and
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FIG 5 is a cross sectional view showing a state of the
I'nk jet printer when the ink jet printer is ready for the
next print operation after the print paper 4 bearing the ——————————
image transferred and fixed thereto is discharged. AshisSheetHasB
shown, the press |lever 16 has been swung in the direc- eenReplaceq
tion of an arrow E about the fulcrum 15. The back-up "’”,m””,”m
roller 3 disengages fromthe transfer drufh®1l” Further,
the motor 30 has been turned in the direction of the
arrow H. The reflector 21 is directed in the direction
opposite to thePaGR drabitral meinat (2he22h30d IposiltiSdn. for selecting
Alter a continubUst et naBelfll OB BeALdIAS MAEN in  which che heating
accunul atlvelyds.tored in the ating nmeans 23 after_it
lrection of said heating means (23;50) is set toward
said intermediate recording medium (l2) or a second
heating direction (T) in which the heating direction of
said heating means (23;50) is set toward the ink image
transferred to said recording medium (4).

"3. The ink jet printer according te claim 2, in which when
said heating means heats the ink image formed on said
intermediate recording medium, the heating direction of

- said . heating means coincides with said first heating
direction at least one time, and when said heating means
heats the ink image transferred to said recording medium,
.the heating direction of said heating means coincides
with sa;d second heating direction at least one time.

4. An ink jet printer according to any one of the preceding
claims in which the heating means (23) is provided  such
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)
qr said print head (2) or on said recording medium (4).

5. The ink jet printer according to ény cne of the preceding

+ claims in which said heating 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
the end part of said reflector (21), and a gear (31) in
mesh with said tooth profile (22).

§.. The ink jet printer according'to any one of claims 1 to
4, in which said heating means (50) includes a hot air
fan (52) for blowing hot air, a first duct (53) for
guiding the hot air toward said intermediate record:t?ng':

This is the replacement sheet
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hears the ink inmage fornmed on the transfer drum 1 or the

ink image transferred on the print paper 4. Under this
condition, the heating neans 23 continues the radiation

of heat, viz, the heat left therein even after the power
supply to the heating nmeans 23 is shut off. In this case,

If the heating direction is set to the direction for heating
the print head 2, viz., the reflector 2l is directed toward
the shaft of the transfer drum 1, the“remaining heat in

t he heating neans 23 continuously heats the surface of

the transfer drum1. As a result, the te erat the . ..
print head 2MeSdMimOLR) y Anded HIRGAR §Xﬂr §°= guiding the hot

smal | space QgﬁprggwggaelghgaEiﬁgadgathnnweﬂxhhis(4), and said select
means includes valves (55;56) respectively associated

with said first and second ducts (53;54).
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enbodi nent) is present between the transfer drum1 and
the print head 2. Under this condition, water as main
solvent of the ink within the print head 2 continues the
evaporate. The viscosity of the ink starts to increase
within the print head 2 Consequently, the cloggi ng of
the nozzles of the print head 2 and an i nproper dis-
charge of ink jets fromthe nozzl es take place fre-

quetly. It is noted here that in this enbodinment, the heating direction is

set to the direction of the arrow U, 20 - the direction
opposite to the print head 2 (FIG 5 Therefore, the transfer drum 1l and
the print head 2 are _ AN INK JET PRINTER

ABSTRACT OF THE DISCLOSURE

An ink jet printer of the type in which an ink image is
formed on an intermediate recording medium, and the ink image
is transferred to a recording medium is disclosed. The ink jet
printer includes heating means located near the intermediate
recording medium. The heating direction of the heating means
being set as desired. Control means is further included, which
operates such that when the heating means heats the ink image
formed on the intermediate recording medium, the heating
direction of the heating means is set toward the intermediate
recording medium at least one time, and when the heating means
does not heat the intermediate recording medium, the heating

direction of the heating means is put in the direction in which
the heating means does not heat the recording head.

The ink jet printer may also be constructed including
heating means located near ths intermediate recording medium,
and select means for selecting a first heating direction in
which the heating direction of the heating means is sat toward
the intermediate recording medium or a sacond heating direction
in which the heating direction of the heating means is set
toward the ink image transferred to the recording medium.

FIGURE 1.
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not continuously heated by the remaining heat of the
heati ng nmeans 23. The probl ens of the nozzle clogging
and i nproper ink discharge are successfully sol ved.

The contruction of an ink jet printer according to a

- FIG. 2
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second enbodi ment of the present

i nvention

will be described with reference to FIGS. 6 through
8. In the second enbodi ment of the invention, the
re- flector 21 is fixed at two positions, a first
heati ng posi - tion, and a second heating position. At
the first heating position, the heating direction of

the heating neans 23 is -2 -
transfer drum1, that is, it
direction of an arrow S in FIG 7. At

put toward the shaft of the
coincides with the

t he second

heating position, the heating direction is put t owar d
the ink image transferred to the print paper 4 as t he
recording nmedium that is, it coincides with the
G. 3 } 1
7
(o (g D
)
15
2
Ved
PRINT HEAD
40
A
11 12

D 7
23 { :
22 g PRINT HEAD
30
40
" - This is the replacement she
H 31 1 1 12 |
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IThis Sheet Has Been Replacec THIS SHEET HAS BEEN
T ——-—




direction of an arrow T in F
structure,

1,

fer drum1 at |east one tine.

ferred on the recording nmedium or the print paper 4,

heat ed, the heating neans 23
| east one tine.

operation of the

those of the ink jet

Hence, no further dF/G 5

21
\23
V.S
3 8 22
31
H

et Has Been Replaced

I

i

when the ink image fornmed on
i ntermedi ate recordi ng nmedium or the transfer
is heated the heating neans 23 heats the trans-

G 8. Wth this
t he

drum

When the ink inmage trans-
S
heats the print paper 4 at
- 3 - The remai ning construction and
printer are subsially the sane as
printer of the first enbodi nent

scriptio |1 be given here.
3 1? 17
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To-qui cken the printing operation of one sheet of

print paper, an ink inmage form ng step and a transfer-fix-
ing step nust be performed succeively. The ink inage
formng step forms an ink inmage an the transfer drum1

by the print head 2 and dries the ink image till it be-
cones sem solid. The transfer/fixing step transfers the
ink image fromthe transfer druml1l to the print paper 4
and fixes the ink image to the print-péper 4 by drying
the ink image conpletely. In the printer construction
using two heating neans, one for heating the ink inmage

on the transfer dr t|| it becones sem solid and the
ot her for heatlng 6; fmage transerrd on the print
3 16 17
)
o) {
 aa (9 )
30 (% 15
/
C " |PRINT HEAD
23 (
G 31 40

17

PRINT HEAD
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paper 4 till it becones solid, the heating neans of a

qui ck tenperature rise time nust be used. Accordingly,

freedom of selecting the heating neans is limted. If the

heating means of a slow tenperature rise is used. and

t he heating neans for the ink formation step and an-

ot her heating neans for the transfer/fixing step are

successi vel y operaed, concurent operatiborr of both the

heating nmeans is inevitable because the |oss of the heat- rise time nust be

renoved. \When both the heating means concurrently
operate, tenperature within the printer increases excessively, and the
print head is al so over heat ed. Under this condition,

water of the ink ink in the

FIG. 9

2

PRINT HEAD

50\
52/ (53

51 55
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fiti nt head evaporates, |eading to clogging of the noz-
zl es and i nproper discharge of ink Ger2lk3-4
- 11 - In the second enbodi ment, the epﬂogq_rotp\,of t he

refl ec-
--1-
AN INK JET PRINTER

The present invention relates to an ink jet printer.

. 'Moze particularly, the inveantion relates to an ink jet printer
of the transfer type in which an ink image is first formed on

an intermediate recording medium, and then transferred fzom the

intermediate recording medium onto an image recording medium.

The txanefer type ink jet printaex is reliabla in that
11:. is free from the nozzle clogging problem arising from paper
dust generated when the print head comes in contact with a
print paper. An example of this type of the printer is
disclosed in Japanese Patent Laid-cpen Publication No. Hei. 1-
226336. _
~ In the construction of the transfer type ink jet
printer, a print head with a plural number of nozzles is
disposed confronting with a tubular or drum-shaped intermediate
racording medium, or a transfer drum. In the p:i.nt opexation )
of the printex, the print head sets forth a jet of ink droplats
toward the intermediate recording medium, thereby to depict an
image on the intermediate recozding medium. The image formed
thereon is dried by a heater. An image recording medium, e.g., -
a print paper, is pressed against the image bearing surface of
- the intermediate recording medium, so that the ink image is
‘transferred from the intermediate recording medium to the image
recording medium. = Accordingly, the ink image of the
intermediate recording medium can be transferred without any
deformation, and the transferred ink image will not blur on the
print paper. Thus, the pressure image transfer pxocess, which '
thus causes no deterioration of print quality, can exactly
transfer the ink image from the intermediate :oco:di.ng medium
to the recording medium.

REPLACEMENT SHEET
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tor 21 is profiled to have a tooth form22. A drive forc
of a notor 30 is transmtted through a gear 31 to the
tooth form22. Wth this nmechanismthe reflector 21 is
turned in the direction of an arrow D shown in FIG 6.
More specifically, the heating direction of the heating
means 23 may be selectively set to one lof the two heat -
ing directions, the first heating rd the
shaft of the transfer drum 1 (FIGW%OM
heating direction T toward the | nk image transferred to
the print paper 4 (FIG 8)B WQEWON

of drying the ink inmage prrikiifof i EiventdpUm 1 and the

operation of drying the 'f'ﬂg dtf-pw? ifiVedtitn Pélafls 7R ik jet printer.
More particularly, the invention relates to an ink jet
printer of the transfer type in which an ink image is first
formed on an intermediate recording medium, and then
transferred from the intermediate recording medium
onto an image recording medium.

2. Prior Art Discussion

'I'hetransfertypemkjetpnntermrehablemthatxtxs
free from the nozzle clogging problem arising from
paper dust generated when the print heat comes in
contactwnhapnntpaper An example of this type of
the printer is disclosed in Japanese Patent Laid-open
Publication No. Hei.. 1-226336.

Inthecomtrncnonoftheu'ansfertypemkjet_pmter,
a print heat with a plural number of nozzles is disposed
confronting with a tubular or drum-shaped intermediate
recording medium, or a transfer drum. In the print oper-
ation of the printer, the print heat sets forth a jet of ink
droplets toward the intermediate recording medium,
thereby to depict an image on the intermediate record-
ing medium. The image formed thereon is dried by a
heater. An image recording medium, e.g., a print paper,
is pressed against the image bearing surface of the inter-
mediate recording medium, so that the ink image is
transferred from the intermediate recording medium to
the image recording medium. Accordingly, the ink: -
image of the intermediate recording medium can be
transferred without any deformation, and the trans-
ferred ink image will not blur on the printer paper.

_ Thus,the pressure image transfer process, which thus
causes no deterioration of print quality, can exactly
transfer the ink image from the intermediate recording
medium to the recording medium.

The study to find the causes of the nozzle clogging
and improper discharge of ink from the print heat in the
transfer type ink jet printer was made by the inventors
of the present Patent Application. The study showed
the fact that the heat left in the heater used for drying
themkmgeonthemtermedmterecordmgmedmm
after the printer is continuously operated causes the
nozzle clogging and instable ink discharge. .

Qe 21y 3-9
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can be carried out by the heating neans 23 in a succes-
"sfve manner Wth this feature, the heating neans of

sl ow tenperature rise may be used for the heating
means 23. An increased nunber of the heating neans

avail able for the heating means 23 in th

i_nk | et

printer of the invention. Further, the s?%gl e heating

means 23 covers the i

fer/fixing step, caus

[
printer. Additionall yg:&gégug

| anp for the heater |

i nk i mage can be effe
sive tenperature rise

nk formation step and the tram

Hi id'%he above
%%W% e

'5 t i FGREmL B"F}Wesmmd n the
heater with progress of the continuous operation of the

printer. The heater, when having the accumulative
storage of heat, continues the heating operation after
the power supply to the heater is shut off, because the
heater is conditioned for continuing the heating opera-
tion of the intermediate recording medium. Since the
print heat is located in close proximity to the intermedi-
ate recording medium, it is excessively heated to cause
water as main solvent of ink to evaporate through the
nozZzle openings. Consequently, the viscosity of the ink
in the print heat increases. The sticky ink clogs the
nozzles of the print head, and the discharge of ink from
the nozzles is abnormal or irregular.

The conventional printer of the transfer type in
which the dried ink image is transferred from the inter-
mediate recording medium to a print paper was experi-
mentally examined and analyzed. The results of the

examination and analysis were as follows. 1) The pres-
sure to transfer the image is excessive, so that the device

. size and the cost to manufacture are increased. 2) At-

tempt to reduce the image transfer pressure forms an
insufficient solid ink image on the print head. That is,
the ink image transferred onto the print paper is poor in
water proof and wear proof.

In the construction of Japanese Patent Laid-open
Publication No. Hei, 1-226336, the dried mk image on
the intermediate recording medium becomes sofid.
However, a large pressure is required in order to secure
a firm sticking of the ink image firmly to the print paper.
Therefore, the printer must be designed so as to be able
to apply a large pressure for image transfer. -

To obtain an excellent transfer characteristic under a

.small pressure, the ink image on the transfer medium,

REPLAGEMENT SHEET
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when transferred, must be put in a semisolid state by
drying the image. The ink image transferred on the
print paper still contains a slight amount of water. Such
an image, when touched with the finger, becomes
blurred. Thus, the conventional techniques snffers from
the problems of the wear and water proof. To improve
the solidity of the transferred image, water must be

- completely removed from the transferred image. To

this end, the print paper having the image printed

-thereon must be heated as in the conventional ink jet

printer of the nontransfer type. In the printer construc-

are



pri nt ‘paper 4. FIG 9 is a cross sectional view

showing a third em bodi nent of an ink jet printer
according to the present i nventi on.
A heating neans 50 is made up of a hot air fan 52 usi ng

a electric heater 51, a duct 53 with a bl 3woffport
direced toward the shaft of the transfer drum 1, and a

duct 54 with a blowoff port directed toward the ink

i mage transferred on the, prin er. 4. Refegrenge .nu- .
rrergl s 55 and 56 o‘&"ré‘ﬂ?{’c”& 3%?%&#5%}% pgcthe ink
open/ cl ose of the imageson3hgnimtganediate recording medium and aTo heat the ink
i mage that is for rmecond heating meansdfor completely removing water
from the image transferred on the print paper, the heat-
ing rise time of the heating means used must be short,
limiting freedom of selecting the heating means. In a
case where the heating means of long heating rise time
is used in this print construction and the first and second
heating means are operated in 2 continuous manner, a
situation where both the heating means are in an ON
state takes place inevitably. In this situation, tempera-
ture within the printer rises excessively, and the print
heat is also overheated. Water of the ink in the print
heat evaporates, the nozzles of the print head are possi-
bly clogged with dried ink, and jets of ink droplets are
irregularly and abnormally discharged from the nozzles
of the print head.

SUMMARY OF THE INVENTION

With the view of solving the problems as stated
above, the present invention has an object to provide an
ink jet printer which can smoothly and stably discharge
jets of ink droplets, without an excessive temperatare
rise of the print head and the clogging of the nozzles of
the print head. '

Another object of the present invention is to provide
a transfer type ink jet printer which can eliminate an
overheat of the print head if any type of the heating -
means is used, thereby realizing a stable discharge of
Jjets of ink by the print head.

Yet another object of the present invention is to pro-
vide a transfer type ink jet printer which can transferan
ink image from an intermediate recording medium onto
a recording medium under a fow pressure, thereby
forming the ink image of good solidity on the recording

According to the present invention, there is provided
an ink jet printer of the type in which an ink image
representative of input information is formed on an
intermediate recording medium by discharging jets of

ink droplets from a print head toward the intermediate

REPLACEMENT SHEET reodraoi%g medium, and the ink image is transferred to a
20 JAN 1398 recording medium, the ink jet printer comprising: heat-
ing means located near the intermediate recording me-

dium, the heating direction of the beating means being
set as desired; and control means operating such that

when the heating means heats the ink image formed on
the intermediate recording medium, the heating direc.’



drum 1 by the print head 2, the valve 55 is opened and
the valve 56 is closed. Hot air is blow out of the duct 53
of the heating nmeans 50 in the direction of an arrow O.
The hot. air blown out heas the surface of the transfer

drum 1 to dry the ink inmage on the transer drum1 till it becones
sem solid. To heat the ink inmage transferrg&ds to the
print paper 4, the vtiouefihe heath® sR4nsiset fewded W intermediate 56 is

opened. Hot air is birestding mellivadat Rast omtifle, iME when the heati Ny means 50
in the direction of Fhéfmy Foes hot tPc" termcg.iate recordi t he surface
of the ink inmage on <DLt [} monlofthehé%gnes solled. By- .
exhausting hot air t % . Bnd 54 outside
the ink jet printer, PR iffcaon,ip which the heating means does not
heat the print head.

Thus, in the ink jet printer, when the heating means
heats the ink image formed on the intermediate record-
ing medium, the heating direction of the heating means.
is set toward the intermediate recording medium at least
one time. When the heating means does not heat the
intermediate recording medium, the heating direction
of the heating means is put in the direction in which the
heating means does not heat the recording head. There-
fore, the problems of the excessive temperature rise in
the recording head and the nozzie clogging are soived.
A stable discharge of jets of the ink droplets is realized.

According to another aspect of the present invention,
there is provided an ink jet printer of the type in which
an ink image representative of input information is
formed on an intermediate recording medium by dis-
charging jets of ink droplets from a print head toward
the intermediate recording medium, and the ink image is
transferred to 2 recording medium, the ink jet printer
comprising: heating means located near the intermedi-
ate recording medium; and select means for selecting a
first heating direction in which the heating direction of
the heating means is set toward the intermediate record-
ing medium or a second heating direction in which the
heating direction of the heating means is set toward the
ink image transferred to the recording medium.

In the above two constructions of ink jet printer of
the present invention, when the heating means heats the
ink image formed on the intermediate recording me-
dium, the heating direction of the heating means coin-
cides with the first heating direction at least one time,
and when the heating means heats the ink image trans-
ferred to the recording medium, the heating direction of
the heating means coincides with the second heating
REPLAGEMENT SHEET | direction at least one time.

When the recording head heats the ink image formed
20 JAN 1998 on the imtermediate recording medium, the heating
: means is set in the first heating direction to dry the ink

image on the intermediate recording medium till the ink
image becomes semisolid. When the heating means
heats the ink image transferred to the recording me-
dium, the heating means completely dries the ink image




- 12 - - hum dity within the printer can be kept
constant elim - - nating the nozzle clogging and
realizing the stable ink -

-5 -

thereon to fix the ink image onto the recording medium.
Therefore, the heating operations can be successively
carried out irrespective of the type of the heating
means. This construction of the printer suppresses an
excessive increase of the temperature of the recording
head, thereby eliminating the nozzle clogging and en-
suring a stable discharge of ink jets. Further, the image
transfer from the intermediate recording medium to the
recording medium can be carried out under a low pres-
sure. The image formed on the recording medium is.
solid or excellent in water and wear proof.
- BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illus-
trate embodiments of the invention and, together with
the description, serve to explain the objects, advantages
and principles of the invention. In the drawings,

FIG. 1 is a perspective view showing a first embodi-
ment of an ink jet printer according to the present in-
vention;

'FIG. 2 is a plan view showing the nozzle plate of a
print heat of the ink jet printer shown in FIG. 1;

FIG. 3 is a cross sectional view showing 2 state of the
ink jet printer when an ink image is formed on a transfer

FIG. 4 is a cross sectional view showing a state of the
ink jet printer when the transfer operation of the ink
image from the transfer drum to a print paper starts;

FIG. 5is a cross sectional view showing a state of the
ink jet printer when the ink jet printer is ready for the
next printer operation;

FIG. 6 is a perspective view showing a second em-
bodiment of an ink jet printer according to the present
invention;

FIG. 7 is a cross sectional view showing a state of the
ink jet printer when an ink image is formed on a transfer
drum;

FIG. 8 is a cross sectional view showing a state of the
ink jet printer when the transfer operation of the ink
REPLACEMENT SHEET | image from the transfer drum to a print paper starts; and

-FIG. 9 is a cross sectional view showing a third em- .
2B JAN 1898 bodiment of an ink jet printer according to the preseat
invention. .

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The construction of an ink jet printer according to a




di scharge from the nozzl es. The remai ni ng
construction and operation of the ' third enbodi nment
are substantially the sanme as those of the first
and second enbQdi nent. Reterence is nade to t he
rel ated descriptions in the specification. In
the construction of the heatl ng neans erployed i n
any of the enbodine ntiogned  above, the
ing direction of th € an.l{ﬁedc-
duct 53 or 54 is coﬁFFBF‘F X
source per se for heafhipk jeb t é?naplb
drum 1 and the ink .mmmse:
4. This construct i orequitistantly mmrmmuquﬂm&&% tﬂ"-
mediate recording medium taking the form of a transfer
drum 1 (FIGS. 1 and 2). More specifically, in this em-
bodiment, 512 number of nozzles 40 are linearly arrayed
at the pitches of 16/600 inches. The print head 2 moves
a distance of 1/600 inches in the direction of an arcrow B
every time the transfer drum 1 is rotated by one turn in
the direction of an arrow A (FIG. 1). -
Ink used contains at least water, water-soluble or-
ganic solvent, p:gment, and colloidal dispersion resin.
More exactly, in the compositions of the ink, the pig-.
ment is carbon black of 3 wt %, the colloidal dispersion
resin is water sol CD-540 (containing resin solid content
40% and isopropylene glycol 13%) of 30 wt %, the
- water-soluble organic solvent is triethanolamine of 5 wt
9, humectant is triethylene glycol of 5 wt %, and pure
‘water. The water sold CD-540 is expoxy ester colloidal
dispersion made by DAI NIHON INK corporation
(Japan). The solid-contents of the ink indicates carbon
black as the pigment and colloidal dispersion resin. The
particle diameter of the solid-contents is 1 por less in the
stage of manufacturing ink.
- The transfer drum 1 includes a metal tube 11 and an
elastic layer 12, layered on the tube, made of silicone
rubber. In this embodiment, the diameter of the transfer
drum 1 of $80 mm. The elastic layer 12 is preferably a
rubber material from which the ink image is_easily
peeléd, such as silicone rubber, fluorosilicone rubber,

fluororubber, hydrogenated nitrile rubber, or silicon
rubber incorporating surface-active agent thereinto.

To facilitate the evaporation of water from the ink

image on the transfer drum 1 to quicken the drying
operation of the ink image, a heating means 23 is pro-

vided, which includes a heater lamp 20 as a bar-like

halogen lamp and a reflector 21 for fixing the heating

direction. In the heater lamp 20, a temperature on the

surface of the elastic layer 12 is sensed by 2 sensor, not

: * - shown, and the lamp is intermittently lit on according to
REPLACEMENT SHEET e sensed temperature. Through the intermittent light-
n of the lamp, the evaporation of water from the ink
20 Jam ngg ge on the transfer drum 1 is controlled so that the
8 surface temperature falls within a preset range of tem-

L ——1 |perature. By the temperature control, the ink image on
- the drum 1 is dried to be in a2 semisolid state. In this

— embodiment, the surface temperature is kept at approri




and ‘cost reduction.

It is further noted that the heat

source is not in contact wwth the print paper 4. Wth this
construction, no paper janm ng takes place, ensuring a
safety of the printer. As descri bed above, in

the ink jet printer of the inven-

means is located near the internediate 7 -

medi um The heati ng ég@p@%ﬁ %f'tﬂgr lsgor'nisp-mﬁled

is set as desired.
operates such t hat

I mge forned on the Cl,

the heating directi

the internediate rewm%‘ﬁt 4

%&3 el

t

g the reflector
aﬂruﬂysztatdeanuipoanmms through the
operation of the motor 30. In this embodiment, it may
be set at three fixed positions defining heating direc-
tions. At the first position, the heating direction of the
heating means 23 is set to the shaft of the transfer drum
1, viz,, it coincides with the direction of an arrow S in
FIG. 3. At the second position,the heating direction of
the heating means 23 is put toward the ink image
printed on a print paper 4 as a recording medinm, viz,,
it coincides with the direction of an arrow T in FIG. 4.
At the third position, the heating direction is set in the
direction opposite to the print head 2, viz., it coincides
with the direction of an arrow U in FIG. §.

In order to transfer an ink image from the transfer
drum 1 to the print paper 4, 2 back-up roller 3 is pro-
vided which functions to press the print paper 4 against
the transfer drum 1. The back-up roller 3 is swung about
a fulcrum 15 to and apart from the transfer drum 1 by
means of a press lever 16. The pressure force is con-
trolled by a spring 17, and set at 028 to 0.6 kg/cm in this
embodiment.

The operation of the ink jet printer will be described.

FIG. 3 is a cross sectional view showing a state of the
ink jet printer when an ink image is formed on the trans-
fer drum 1 by selectively discharging jets of ink droplets
from the nozzles 40 of the print head 2. In the illustra-
tion of FIG. 2, the press lever 16 has been turned about
the fulcrum 15 in the direction of an arrow E. Accord-
ingly, the back-up roller 3 is detached from the transfer
drum 1. Further, the motor 30 has been tumed in the
direction of an arrow G. Accordingly, the heating di-
rection of the heating means 23 coincides with the heat-

ing direction S toward the shaft of the transfer drum 1.

That is, the reflector 21 is set at the first position.

In this embodiment, the print head 2 includes 512
number of nozzles 40 at the pxtches of 16/600 inches.
Accordingly, every time the transfer drum 1 is turned
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REPLACEMENT SHEET

e time in the direction of an arrow A, ink images of
12 lines are formed at the pitches of 16/600 inches on
transfer drum 1. The heater lamp 20 of the heating
23 is intermittently light on so that the surface
e of the elastic layer 12 falls within a preset
ge. Through the heating operation, water is evapo-

from the ink images, so that the ink images on the
transfer drum 1 are placed in a semisolid state. When the

tion,

:ﬁ§gxn or 30 is
th orm 22
g in the

heat i ng
recordi ng
means



and\ when the heati

ng nmeans does not heat the interne-

diate recording nmedium the heating direction of the
heating nmeans is put in the direction in which the heat-

i ng means does not

heat the recording head. Therefore,

the problens of the excessive terrperat—use- rise in the

recordi ng head an

a;,_g{, .-%W ﬁx%.V&é pn’m head 2
st abl e di scharge o %1 txoan

In anot her ink jet

Aven
means is | ocated n?g ﬁ éa’% "%% &ﬁ’td’ t‘erdn:;:
dium Sel ect neans!? ‘3’6 gﬂk:% Il

a first heating di ¥BR8SS

Wﬂscﬁ 'thﬁeP‘ ghare

of the heating neafprmed E'e! semigelid ytate %%%bé"rlﬁﬁﬁl? Ja"-ent to
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the ink images formed in the first turn of the transfer
drum 1 16 turns of the transfer drum 1 completes the
formation of an image of one page in a semisolid state.
Itisnoted here that the back-up roller 3 will never come -
in contact with the surface of the transfer drum 1 during
the image formation. Accordingly, the successively
formed ink images are not damaged by the roller, secur-
ing 2 high image quality of the image on the transfer
drum 1.

FIG. 4is a cross sectional view showing a state of the
ink jet printer when the transfer operation of the semi-
solid ink image from the transfer drum 1 to the print
paper 4 starts. As shown, the press lever 16 has been
turned about the fulcrum 15 in the direction of an arrow
F. The back-up roller 3 is pressed against the transfer
drum 1 by means of the spring 17. Further, with the turn
of the motor 30 in the direction of an arrow H, the
heating direction of the heating means 23 coincides with
the heating direction T set toward the ink image on the
prmtpaper&'l‘hatxs.thereﬂectornxssetatthesec-
ond position.

Thus,thesem:sohdmknnageonthen'ansferdmml
is transferred and attached to the print paper 4 in 2
semisolid state in a manner that the back-up roller 3 and
the transfer drum 1 nip the print paper 4 therebetween
with the aid of the spring 17. With rotation of the trans-
fer drum 1, the print paper 4 moves, so that the ink
image is peeled off the elastic layer 12 of the transfer
drum 1. Thereafter, the heating means 23 dries the ink
image till it becomes solid state. Here, the fixing of the
ink image ontheprmtpapa'd»complets.

- An urging force of the spring 17 necessary for the
mgetransfer:sdete:medbyadnedstateofthemk
nnageformedonthetransferdnml.Whenthemk
nnageonthetansferdmml:scompletelydnedandm
a solid state, the bonding force between the ink image
onthetranst‘erdmmlandtheelasuclayeruxsvery
strong. Under this condmon. a high transfer pressure is
required, and an improper transfer takes place fre-
quently. Ontheotherhand.mthlsembodxment,themk
nnageonthetmnsferdrnmllsdnedtobemasemxsokd
state. Accordingly, the bonding force between the ink
image on the transfer drum 1 and the elastic layer 12 is

decreased, while the bonding force between the ink
image and the print paper 4 is increased. Asaresplt.the



recordi ng medi um or a second heating direction in

whi ch the heating direction of the heating neans is set

toward the ink image transferred to the recording ne-

di um Therefore, Irrespective of the type of the heating neans,
construction of the printer suppresses ap_

excessive increase of the tenperature of“the recording head,

elimnating the nozz QQ Sfred

st abl e di sharge of 3 E'é‘? P?her pn?epnnt pitpdexd-u?:t!hc;
i mage formed on the %ﬁ%g‘d ¢ fradua o
heating means, till a % sub

quently it is t r ansf er PECithe ink image, tintpapcns
still semisolid, xtlseasilybmedwhenltxstouched

with the finger. That is, the image on the print paper is
poor in the water and wear proof. To cope with this,
this embodiment operates the heating means 23 to dry
the semisolid image on the print paper 4 till it becomes
solid.

FIG. 5 is a cross sectional view showing a state of the
ink jet printer when the ink jet printer is ready for the
next print operation after the print paper 4 bearing the
image transferred and fixed thereto is d:scharged.
shown, the press lever 16 has been swung in the direc-
tion of an arrow E about the fulcrum 15. The back-up

roller 3 disengages from the transfer drum 1. Further,
the motor 30 has been turned in the direction of the

arrow H. The reflector 21 is directed in the direction
opposite to the print head 2, or set at the third position.
~ After a continuous print operation, heat has been
accumulatively stored in the heating means 23 after it
heats the ink image formed on the transfer drum 1 or the
ink image transferred on the print paper 4. Under this
condition, the heating means 23 continues the radiation
of heat, viz., the heat left therein even after the power
supply to the heating means 23 is shut off. In this case,
if the heating direction is set to the direction for heating
the print head 2, viz., the reflector 21 is directed toward
the shaft of the transfer drum 1, the remaining heat in
the heating means 23 continuously heats the surface of
the transfer drum 1. As 2 result, the temperature of the
print head 2 continuocusly rises because an extremely
small space (appronmately 0.5 mm to 1 mm in this
embodiment) is present between the transfer drum 1and |
the print head 2. Under this condition, water as main
solvent of the ink within the print head 2 continues the
evaporate: The viscosity of the ink starts to increase
within the print head 2. Consequently, the clogging of
the nozzles of the print head 2 and an improper dis-
charge of ink jets from the nozzles take place fre-
uently. It is noted here that in this embodiment, the
eating direction is set to the direction of the arrow U,
iz., the direction opposite to the print head 2 (FIG. §).
: 'efore,thehmsferdrumlandthepnntheadlare
ot continuously heated by the remaining heat of the
eating means 23. The problems of the nozzle clogging
nd improper ink discharge are successfully solved.
. The construction of an ink jet printer according to 2
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second embodiment of the present invention will be
described with reference to FIGS. 6 through 8.

In the second embodiment of the invention, the re-
flector 21 is fixed at two positions, a first heating posi-
tion, and a second heating position. At the first heating
position, the heating direction of the heating means 23 is
put toward the shaft of the transfer drum 1, that is, it
coincides with the direction of an arrow S in FIG. 7. At
-the second heating position, the heating direction is put
toward the ink image transferred to the print paper 4 as
the recording medium, that is, it coincides with the
direction of an arrow T in FIG. 8.

With this structure, when the ink image formed on
the intermediate recording medium, or the transfer
drum 1, is heated, the heating means 23 heats the trans-
fer drum 1 at least one time. When the ink image trans-
ferred on the recording medium, or the print paper 4, is
heated, the heating means 23 heats the print paper 4 at
least one time,

The remaining construction and operation of the
printer are substantially the same as those of the ink jet
printer of the first embodiment. Hence, no further de-
scription will be given here.

To quicken the printing operation of one.sheet of
print paper, an ink image forming step and a transfer-fix-
ing step must be performed successively. The ink image
forming step forms an ink image on the transfer drum 1.
by the print head 2 and dries the ink image till it be-!
comes semisolid. The transfer/fixing step transfers the
ink image from the transfer drum 1 to the print paper 4,
and fixes the ink image to the print paper 4 by drying
the ink image completely. In the printer construction

. using two heating means, one for heating the ink image

on the transfer drum 1 till it becomes semisolid and the
other for heating the ink image transferred on the print
paper 4 till it becomes solid, the heating means of a

quick temperature rise time must be used. Accordingly,
freedom of selecting the heating means is limited. If the
heating means of a slow temperature rise is used, and
the heating means for the ink formation step-and an-
other heating means for the transfer/fixing step are
successively operated, concurrent operation of both the
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eating means is inevitable because the loss of the heat-
g rise time must be removed. When both the heating
concurrently operate, temperature within the
inter increases excessively, and the print head is also
verheated. Under this condition, water of the ink in the
int head evaporates, leading to clogging of the noz-

es and improper discharge of ink.



means 'of the back-up roller. Accordingly, the image ransfer fromthe
internediate recording nediumto the recording nmediumcan be carried out
under a |low pres- sure. The inage formed on the recording nmediumis solid
or excellent in water and wear proof.

-11 -

In the second embodiment, the end part of the reflec- .
tor 21 is profiled to have a tooth form 22. A drive force

-of 2 motor 30 is transmitted through.a gear 31 to the
tooth form 22. With this mechanism, the reflector 21 is
turned in the direction of an acrow D shown in FIG. 6.
More specifically, the heating direction of the heating
means 23 may be selectively set to one of the two heat-
ing directions, the first heating direction S toward the
shaft of the transfer drum 1 (FIG. 7) and the second
heating direction T toward the ink image transferred to
the print paper 4 (FIG. 8). Accordingly, the operation
of drying the ink image on the transfer drum 1 and the
operation of drying the ink image on the print paper 4
can be carried out by the heating means 23 in a succes- .
sive manner. With this feature, the heating means of
slow temperature rise may be used for the heating
means 23. An increased number of the heating means .
are available for the heating means 23 in the ink jet
printer of the invention. Further, the single heating
means 23 covers the ink formation step and the trans-
fer/fixing step, causing no temperature rise within the
printer. Additionally, because of the use of the halogen
lamp for the heater Iamp 20 as the heat source, only the
ink image can be effectively heated without an exces-
sive temperature rise of the transfer drum 1 and the
print paper 4.

FIG. 9 is a cross sectional view showing a third em--
bodiment of an ink jet printer according to the present
invention.

AheanngmeansSOsmadeupofahotalrfansz
using a electric heater 51, a duct 53 with a blow-off port
directed toward the shaft of the transfer drum 1, and 2
duct 54 with a blow-off port directed toward the ink
image transferred on the print paper 4. Reference nu-
merals §5 and S§6 designate valves for controlling the
open/close of the ducts 53 and 54.

To heat the ink image that is formed on the transfer
drum 1 by the print head 2, the valve S5 is opened and
the valve 56 is closed. Hot air is blow out of the duct 53
of the heating means 50 in the direction of an arrow O.
The hot air blown out heats the surface of the transfer
drum 1 to dry the ink image on the transfer drum 1 till

REPLACEMENT SHEET it becomies semisolid. To heat the ink image transferred
the print paper 4, the valve 55 is closed and the valve
20 JAN 1998 is opened. Hot air is blown out of the duct 54 of the
- ing means 50 in the direction of an arrow P. It heats
surface of the ink image on the print paper 4 till it
mes solid. By exhausting hot air through the ducts
§3 and 54 outside the ink jet printer, temperature and




= 14 - VWhat is clainmed is: 1. Anink jet printer of the type in
which an ink image representative of input infomation is fornmed on an

i nternedi ate recording medi um by discharging jets of ink droplets froma
print head toward the internediate recording nedium and the ink imge is
transferred to a recording nedium said i f}é_jet printer conprsing:
heating nmeans | ocated near said internedia record-

humidity within the printer can be kept constant elimi-
nating the nozzle clogging and realizing the stable ink
discharge from the nozzles.

The remaining conmstruction and operation of the

third embodiment are substantially the same as those of
. she first and second embodiment. Keterence is made to

the related descriptions in the specification. ,
In the construction of the heating means employed in
any of the embodiments as mentioned above, the heat-
ing direction of the reflector 21 or the selection of the
duct S3 or 54 is controlled without moving the heat
source per se for heating the ink image on the transfer
drum 1 and the ink image transferred on the print paper
4. This construction leads to construction simplification
and cost reduction. It is further noted that the heat
source is not in contact with the print paper 4. With this
construction, no paper jamming takes place, ensuring a
safety of the printer.
As described above, in the ink jet printer of the inven-
tion, heating means is located near the intermediate
‘recording medium. The heating direction of the heating
means is set as desired. Control means further provided
operates such that when the heating means heats the ink
image formed on the intermediate recording medium,
the heating direction of the heating means is set toward
the intermediate recording medium at least one time,
and when the heating means does not heat the interme-
diate recording medium, the heating direction of the
heating means is put in the direction in which the heat-
ing means does not heat the recording head. Therefore,
the problems of the excessive temperature rise in the
recording head and the nozzle clogging are solved. A
stable discharge of jets of ink droplets is realized.
In another ink jet printer of the invention, heating
means is located near the intermediated recording me-
dium. Select means further provided functions to select
a first heating direction in which the heating direction
of the heating means is set toward the intermediate
recording medium or a second heating direction in
which the heating direction of the heating means is set
toward the ink image transferred to the recording me-
dium. Therefore, Irrespective of the type of the heating
REPLAGEMENT SHEET |  means, this construction of the printer suppresses an
‘excessive increase of the temperature of the recording
20 JAN 1938 head, thereby eliminating the nozzle clogging and en-
' suring a stable discharge of ink jets. Further, the ink
image formed on the recording medium is dried, by the
heating means, till it becomes semisolid, and subse-
quently it is transferred to the recording medium by




ing nedium the heating direction of said heating means being set as
desired; and control neans operating such that when said heating

nmeans heats the ink i mage forned on said interne- di ate recording

medi um the heating direction of said heating neans is set toward said
i ntenedi at e recordi ng nmedium at | east one tine, and when said

heati ng nmeans does not heat said internmediate re- cordi ng nedium the
heating direction of said heat- ing means is put in the directon in
whi ch said heati ng neans; does not hegtz-said print head. 2 An ink
jet printer of the type in which an ink inmage

means of the back-up roller. Accordingly, the image
transfer from the intermediate recording medium to the
recording medium can be carried out ander a low pres-
sure. The image formed on the recording medium 13
solid or excellent in water and wear proof.

REPLACEMENT SHEET
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re.pres‘entai ve of input information is fornmed on an interm diate recording
medi um by di scharging jets of ink droplets froma print head toward the
i ntermedi ate recording nmedium and the ink inage is transferred to a

recording nmedium said ink jet printer conprising: heati ng nmeans | ocat ed
near said internmeate record- i ng medi um and sel ect means for
selecting a first heating direction in. 34 -which the heating direction of
said heating neans is set toward said internediate recordi ng nmedi um or
a second heating direction in which the heating direction of said

heating neans is set towWH#A it RRihod is:

L Axn ink jet printer of the type in which an ink image
representative of input information is formed on an
intermediate recording medium by discharging jets of
ink droplets from a print head toward the intermediate
recording medium, and the ink image is transferred to a
recording medium, said ink jet printer comprising:

beating means located near said intermediate record-

ing medium, the heating direction of said heating
means being set as desired; and

control means operating such that when said heating

means heats the ink image formed on said interme-
diate recording medium, the heating direction of
said heating means is set toward said intermediate
recording medium at least one time, and when said
heating means does not heat said intermediate re-
cording medium, the heating direction of said heat-
ing means is put in the direction in which said
heating means does not heat said print head.

2. An ink jet printer of the type in which an ink image
gqneamnuhe of input information is formed on an
mtermediate recording medium by discharging jets of
hﬂ:dnyﬂcﬁ:ﬁnnxa;nhulundtowmndthehnennedhue
mord!ngmedinm,andtheinkhnageismsferredtoa
recording medium, said ink jet printer comprising:

heating means located near said intermediate record-

ing medium; and

select means for selecting a first heating direction in

which the heating direction of said heating means is
set toward said intermediate recording medium or
2 second beating direction in which the heating
direction of said heating means is set toward the ink
image transferred to said recording medium.

3. The ink jet printer according to claim 2, in which
when said heating mean heats the ink image formed on
said intermediate means coincides with said first heating
direction at heating means coincides with said first heat-
ing direction at least one time, and when said heating
means heats the ink image transferred to said recording
medium, the heating direction of said heating means
coincides with said second heating direction at least one
time.
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I mge transferred to said recordi ng medi um

3. The ink jet printer

according to claim2, in which when said heating nean heats the ink inmage
formed on said interm diate neans coincides with said first heating
direcion at heing neans coincides with said first heat- ing direction at

| east one tine, and when said heatig neans

heats the ink inmage transferred

to said recording nedium the heating direggi-on of said heating means
coincides with saird second heating direction at |east one

REPLACEMENT SHEET

4. The ink jet printer according to claim 1 or 2, in
which said heating means includes a heater lamp and 2
reflector that may be turned about the axis of said heater
lamp, and said selected means includes a tooth profile of
the end part of said reflector, and 2 gear in mesh with

said tooth profile.

S. The ink jet printer according to claim 2, in which
said heating means includes a hot air fan for blowing hot
air, a first duct for guiding the hot air toward said inter-
mediate recording medium, and second duct for guiding
the hot air toward said recording medium, and said
sclect means includes valves respectively associated

with said first and second ducts.

[
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4. The ink jet printer according to claim1 or 2, in which said heating
meéans i ncludes a heater |lanp and a reflector that may be turned about the
axis of said heater |anp, and said selected nmeans includes a tooth profile
of the end part of said reflector, and a gear in mesh with said tooth
profile 5. The ink jet printer accordjng to claim2 in which said heating
means includes a hot air fan for blowrfy hot air, a first duct for guiding
the hot air toward said inter- nediate recording medium and second duct
for guiding the hot air toward said recording nedium and said sel ect nmeans
I ncl udes val ves respectively associ ated
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Vi th said first and second ducts.
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ABSTRACT

INK FET PRINTER

An ink jet printer of the type in which an ink image is
formed on an intermediate recording medium, and the
ink image is transferred to a recording medium is dis-
closed. The ink jet printer includes heating means lo-
cated near the intermediate recording medium. The
heating direction of the heating means being set as de-
sired. Control means is further included, which operates
such that when the heating means heats the ink image
formed on the intermediate recording medium, the
heating direction of the heating means is set toward the
intermediate recording medium at least one time, and
‘when the heating means does not heat the intermediate
recording medium, the heating direction of the heating
means is put in the direction in which the heating means
does not heat the recording head. The ink jet printer
may also be constructed including heating means lo-
cated near the intermediate recording medium, and
select means for selecting a first heating direction in
which the heating direction of the heating means is set
toward the intermediate recording medium or a second
heating direction in which the heating direction of the
heating means is set toward the ink image transferred to
the recording medinm.

FIGURE
FIGURE 2
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