2 March 2006 DESCRI PTION | NK FEEDI NG MEMBER TECHNI CAL FIZ&Merchif06r esent
invention relates to an ink feeding nmenber which is used, particularly,
for feeding an ink to a printing head. BACKGROUND ART In recent years,
there has been a renmarkabl e progress in OA apparatuses, and, wth respect
to printers, there has been occwEscRgpBr®hift fromthe wire dot system and
t her mal transfer systemto tEﬁK kméﬁ-:dfmIG ﬁﬁé In the ink jet system it
i's a conmpn practice to contain I'ng menber in an ink tank (ink
containing vessel) in order to hoId an ink uniformy in the tank. As the
i nk hol di ng nenber, a pol yurethane foamor a hot press formed product

t hereof is used. Convent| onally, it has been practiced to pack the ink
hol di ng nember densely into t hSECHNAGRLFIM® d the ink in the cells of the
i nk hol di ng merbepredentpohyeneidiane1hoam @y 2 1k ALESf AEFBY, product

t hereof). Hltherto e uret hane foam conparable in size to the
ink tank TAHE &&r P??%géﬁarﬁégu%ﬁ&s&bg@ﬁ GEEH @R 1PherefoPEintinthas been

di fficul thtteoil ncrease the anount of ink contained in the tank and to
reduce the amount of ink remaining in the tank after use. Besides, the
buil d-up of a negative pressure has been slow, and it has taken tine until

the jetting of the ink is staWOSURE OF | NVENTI ON Accordi ngly,
it is an objegh E@céﬁ&ﬁ@ﬁhﬁsemﬁgghnﬁﬂgsbégn a Q@mgfﬁgﬁygzpkggﬁgi dQp to provide
an ink feedin whi ch makes it possible to Incréas e anount of

i nk cont%ﬁ aaﬁquqfwe@nghGW%qg(respec to printers, there has been
occurring a shift from the wire dot system and thermal

transfer system to the ink jet system.

In the ink jet system, it is a common practice to contain
an ink holding member in an ink tank (ink containing vessel)
in order to hold an ink uniformly in the tank.

As the ink holding member, a polyurethane foam or a hot
press formed product thereof is used. Conventionally, it has
been practiced to pack the ink holding member densely into the
tank and hold the ink in the cells of the ink holding member
(a polyurethane foam or a hot press formed product thereof).

Hitherto, however, the urethane foam comparable in
size to the ink tank (ink cartridge) has thus been used and,
therefore, it has been difficult to increase the amount of ink
contained in the tank and to reduce the amount of ink
remaining in the tank after use.

Besides, the build-up of a negative pressure has been
slow, and it has taken timeruntil the jetting of the ink is
stabilized.

DISCLOSURE OF INVENTION

Accordingly, it is an object of example embodiments of
the present invention to provide an ink feeding member
which makes it possible to increase the amount of ink

contained and lower the ink




- 1 2 March 2006 remaining factor, 'to increase the use e?Maogha?d®§ of i nk,
to obtain a sharp build-up of a negative pressure and shorten the tine
until stable jetting of ink, and to jet the ink stably. In accordance with
a first aspect of the present invention, there is provided an ink feeding
menber conprisin an ink tank for storing an ink, and an ink-discharge
control TRBEEPIH TAFAREY §% L&A PRHKERSANR St BEBY U@ canof ikt $€harge  port
of said bhkatmnk sardptiouiai-tupablya fiddatSabdpiddcuranknd shavaet enézed i n
that said.] i.schar cont.r.ol terial _is__conprised of an ultra fine
“cel | foaghl%glﬂé %t Sg?gg% ]feoncrtrh%1 ggrjdﬂilctanfihﬁ? ejoefrgp\ﬁhFhl%kdsetr‘??llﬁ’y of 0.06

g/ cnB or norelnquegnidepceofiteld Fight 10dat of tie egregrdta ventil ation

vol ume of; ;0= 90%n,t 140 R4 b ' .conprise the
i nk di scharge cont r%l ¢ Crrfeé eri a?%%ra-rgrhegn(]){f %\ta%_gﬁfﬁ ?‘%ﬁ?ﬁ(ggmcpg‘%l%lﬁgam or a hot
press foffettpricicfor heradmg ahi thk i el aeethk sliskbarok qoarikol(ink
cartridgeyténihl @saecad imkadusehrramiPebt c0ésd he iRk §8sdha3Rd to partially
fill the_ink ténk.&i n carl_h(ri dge%/(.é Thi s g?é ensure that, while utilizing
the char BRFersed% hat W iedati o Brddadle fidlpspie Lk @k where the ink
fills a cparddmrieadt e wppesasd demlofdisheatrdk dingebarge-«antr ok nmateri al,
the use ghnffieeOBEr Ol JRLErahe Ao ROLE! OD OfLNE LORAT AL of the i nk

cartridge rmakes it possi 0 I ncrease e anount " 6f° i MK "Eont ai ned and
| ower t hBrPHICY éharaehgrithaet densind cfoOebhance’t dre nege, efifaciiency of i nk.

In additbencesisnee ihe/BichdnyPe Ofadd'e PEFALIME R SSBULE o § 5hArP and the
Stabl|lt1\{ of the ng/gatlve pressure is high, 1t may be possible to shorten
the ti metReteSEAFY 456+ stabilization of jetting of ink and to achi eve

stabl e jettinghe afink EkedThenehdee, mdPe doteri e€ding iMRNaescHmyybe used
prefer abt':é(ntarsolapnaicgé(iJle%%irr%gdrrggbt%{e L?Ergsgir{en c%Tli E(L(al‘il %tr tayggt
press formed product thereof, which is placed in the ink tank
(ink cartridge) to close an ink discharge port of the ink tank
and to partially fill the ink tank (ink cartridge). This may
ensure that, while utilizing the characteristic that a
" negative pressure is built up even where the ink fills a
portion on the upper side of the ink discharge control
material, the use of the control material at a portion of the
interior of the ink cartridge makes it possible to increase
the amount of ink contained and lower the ink remaining
factor, and to enhance the use efficiency of ink.
In additidn, since the build-up of the negative pressure
is sharp and the stability of the negative pressure is high,
it may be possible to shorten the time necessary for
stabilization of jetting of ink and to achieve stable jetting
of ink. Therefore, the ink feeding member may be used
preferably as an ink feeding member for use in an ink jet type

printer.




printer. -2 2 March 2006 BRI EF DESCRI PTI ON OF DRAW NGS Fi gMaichi 2008
perspective view of an ink cartridge used in Exanple and Conparative
Exanple. Fig. 2 is a graph show ng negative-pressure 5 characteristics in
the case where a hot pressed product of fine cell foamwth a pressing
factor of 2 and the pressing direction being vertical was used. Fig. 3 is
a graph show ng negative-pressure characteristics in the case where a hot
pressed product of 10 finBRZEF| DESGRIMIONaoprpREWINGEact or of 2 and the

' di ti bgi la sed. Fig. 4 1s, a graph_show n
PuraSZtS: \r/ng pr_laggﬁr‘ Eqrbdhglr g%t & %’g%lghgg?%v#hglggsggmﬂ’érénﬁ ﬂgfggjr@g%e‘ﬂls oduct
of fine cénl Exaapiei PRdaCprpasabive dixampbé. 2.5 and the pressing 15
R e

negative-pressure characteristics 1nt (
of fin®g, EEF‘Fa‘F’Bﬁﬁiﬁntf-ﬁsallbr%%%i‘F@Sq athawe ¢t parpresredmxdunt of rection
bei ng vertifak sazlusedm wOLI §. prledSiny %ﬁ%bﬁW?%ﬂ?ﬁ?Q?{é ﬁe%rs%]%fr]?
_ characteria&L tln tgeicase ere a hot pressed product of fine ce oam
with a pr es&%é 132 BP9 POhiFah&as 589y direction being lateral was

used. Fig. 7 is Eigr.aﬁhishav\gngphnegaéwmegm@igft,t]g@e&@g{mﬁé:teri Sit incsfia(r:\tg?e
case where ct of fine ce oam W a pr.ess

of 3.5 andcﬁ]gg%iﬁ%{égléﬁggs (F}li I?Ce%{el St T At RESS5S P’%_@Sﬁ’t FOR
CARRYING GUmeTHEe} NvEREm ON-LIB3 Tinesisding deditog mnizemnac chedprgskanghe
present iWﬂEéﬁb&%@iﬂ@%@ia@lnlﬁatsaﬁlgeﬁqd an ink discharge control

Fig{ 4 is a graph showing negative-pressure

characteristics in the case where a hot pressed product of
fine cell foam with a pressing factor of 2.5 and the pressing

15 direction being lateral was used. :

Fig. 5 is a graph showing negative-pressure
characteristics in the case where a hot pressed product of
fine cell foam with a pressing factor of 3 and the pressing
direction being vertical was used.

20 Fig. 6 is a graph showing negative-pressure
characteristics in the case where a hot pressed product of
fine cell foam with a pressing factor of 3 and'the pressing

‘direction being lateral was used.

Fig. 7 is a graph showing negative-pressure

25 'characteristids in the case where a hot préssed product of

' fine cell foam with a pressing factor of 3.5 and the pressing
direction being lateral was used.

BEST MODE FOR CARRYING OUT THE INVENTION
30 The ink feeding member according to the present

invention comprises an ink tank and an ink discharge control
material. In this case, as the ink fank, there CEn be used
‘an'ink cartridge used for an ink jet type printer, or the
like.

35 On the other hand, as the ink discharge control
material, there is used an ultra fine cell foam or a hot
press formed product thereof with a density of 0.06 g/cm’ or




material. In this case, as the ink tank, there can be usedMamxh 2000
cartridge used for an ink jet type printer, or the like. 35 On the other
hand, as the ink discharge control material, there is used an ultra fine
cell foamor a hot press, fornmed product thereof with a density of 0.06
g/cnB or 2 March 2006 5 nore, particularly 0.065 9/cm or nore, preferably
0.15 g/cm or less, nore preferably 0.12 9/cmi or less, quantity of cells

f 100/i'n ewrenr partaculewia’ bYos804) BmO orMHdre PrifAIMIOY 1B Q7 L eSS,
gnd a vent iolrfﬁ g \]/:?)zl ume ¥ éycrre sec, or rm%, partl?ygul arlgrfh1

of 0. 002 c / >
cc/ cn@/ sec “or “oré ERE&OPESFEHQP@(: r 12 e84CMp A% |lQasar [gpaztity) e/ sec or
|l ess. |f tkeldensift $00gihoor| moret hpafﬂiiﬁillha@%]i_rhﬁz@}'ﬂm&ﬁ}méﬁl dteggi s
tiy u Lt u n this _case, | € :
foo i gn, 'PRETREELYPUaH07Eh BF DHb1 B #1vint Eietler urume ol P Araki ng
it di ff3cuPE/EW 7S Or thard oaarticudddily o, cd/qﬂsﬁsqumlmﬁ@famltqlrc;r; s
t I, 2 npgatd £S5 : I t . . e con Y,
i?ot ﬁgaquaﬁ???‘; of ce‘?ﬁ(?ﬁ&t o%#rfté\rggg,aq‘t e3g2%ac?:é\b"e}sp€(gs%rur essh'ay be built
up excessively. EE tHe (eRFir¥tisnt9el Les. i thesfoam kaml the tpmeoblsm woul d

not be j et thdtuthéoneyatiwd presswMtwAIda rdt the Héﬁrltﬂ :uﬁ{/' O?ﬁ‘é%!ﬂﬂe I's too

| arge, the atjLv ressure would not rise. Incidenta .
vgn'?i | ati o%ag‘g?u’h% ﬁga‘(f%‘fhtev meadfe M i ortdin agptive pregsgee 28 In this

case, s tWLlhiupli sctmsy el pussurly il odiFEetorEEgresaduct of
tprgsgibg\éeiﬁg@}%%ﬁg_n;@ab@g dtiﬁg'%\r?gr'?irf?%}n%d@%&ﬁ%ﬁ' | nl?eﬁ'llﬁwi&uttoﬁ'i F¥etilon)
or the the negative pressure would not be built up. On the contrary.
‘ if the quantity of cells is too large, the negative pressure
may be built up excessiVely. If the ventilation volume is
.15 too small, the ink would not be jetted uniformly. On the
contrary, if the ventilation volume is too large, the
negative pressure would not rise. Incidentally, the
ventilation volume is a value measured according to JIS K
6400.

20 In this case, as the ink discharge contrel material, a
hot press formed product of the above-mentioned foam is
preferably used. The press direction in pressing the foam
may be the vertical direction (ink flow-out direction) or the
side direction (the direction perpendicular to the ink

- 25 flow-out direction), or may be both of these directions.
Where the pressing direction is the vertical direction, the
pressing factor is preferably 2 to 3, more preferably 2 to
2.5. Where the pressing direction is the lateral direction,
the pressing factor is preferably 2 to 4, more preferably 2.5

30 to 3.5. Incidentally, the hot pressing can be carried out by

 the normal method. ' '

Here, as the foam, a soft polyurethane foam is
 preferably used, and a soft polyurethane foam free of cell
films is more preferably used.

35 The ultra fine cell foam can be produced by any of
| known methods by which such an ultra fine cells can be
obtained.




side direction (the direction perpendicular to the ink 252Masoh 2006
direction), or may be both of these directions. Were the pressing
direction is the vertical direction, the pressing factor is preferably 2
to 3, nore preferably 2 to 2.5. Where the pressing direction is the
| ateral direction, the pressing factor is preferably 2 to 4, nore
preferably 2.5 30 to 3.5. Incidentally, the hot pressing can be carried out
by ftheblnormal numhmﬁe Harefeaalhbemﬁmaer écé@f&1ﬁ§|?Hrﬁ?gaﬁﬁé%éﬁ¥n'5
preferably go t han oam free of ce films is nore
preferabl y* ﬁgggtlg %?g i ﬁﬁgtg??gfiﬁﬁnQ%ﬁPQEF%ﬁ FRRIEP b radrprigd
known nethédspbgcaﬂlxn tnehlmm tahk atd i chose! A5 xﬁkldXScHHﬁgﬁlﬁait dfMar ch
2006 I n theypn o the i nvention, the
above- nentloﬁega{lﬁk%l sc%eﬁc%%%? ?i:ggtée B§ etk 3 %8&5 ffaffe Ehﬁ t ank
to clofe ahlihikngi Seeteyeohothe oinktdussoztaaﬂ@eanrbnurqiarmmadﬂmlf idnl the tank
n this caselilhg endiddk Ngadiecior féféf‘&lgg‘kldj'*éoc*l%rggen% L ‘Pef%‘i-%;%& SR
9

filling thﬁ F L% |s preferably nore prefera
based on tht Fttthal %ﬁﬁQHRPcﬁhQrﬁ???ﬂpﬁ%uﬂplqE@ANﬁLEheignkhéapk63ent

I nvention wll be describedin detail by show ng Exanpl e and Conparative
Exanple, it being to be understood t &h present invention is not
limted to the- foll owi ng Exanple. 1 gt € and Conparative Exanpl e

Pol yetler - based Poe¢ ypresdmnelivemsidawill densidd@sibedudntddtaas oy cel | s,

AV entl S Wbt Al WhhgldkathW ExhnfsS REBRIRY +80p401C 1
understood that the present invention is not limited to the
following Example.

.15 - Example and Comparative Example

Polyether-based polyurethane foams having densities,
quantities of cells, and ventilation volumes as shown in
Table 1 were prepared.

20 ' Table 1
Material l?t;r}s‘;:;g%r Ve.r:::o;iil;la;:eion' gzag:iig
(cc/cm?/sec) | (pieces/inch)
Comparative Example foam 0.056 80.0 60
| Ultra fine cell fdam 1 0.091 35.0 - 120
Ultra fine cell foam 2 0.106 10.2 150
{Ultra fine cell foam 3 0.106 20.2 170
{Ultra fine cell foam 4 0.117 - 13.0 . 180

Next, each of hot pressed foams measuring 10 t x 15 x

23 mm as shown in Table 2 was placed to f£ill a bottom portion
25 (case lower portion B) of a case (case upper portion A: 23 t
% 50 x 23 mm; case lower portion B: 10 t x 15 x 23 m£n) shown

in Fig. 1. In the figure, C denotes the ink discharge port.
In thg case of Comparative Example foam, the foam is placed




Ventilation Quantity Material (g/cm)volunme of cells (cc/c#March2006

/ sec) (pi eces/inch) Conparative Exanple foanD.05680.060 Utrafine cel

f oantl0. 09135. 0120 U trafine cell foanR0.10610.2150 U trafine cel

f oanB0. 10620. 2170 U trafine cell foami0.11713.0180 Next, each of hot
pressed foans neasuring 10 t x 15 x 23 nmas shown in Table 2 was pl aced
to fill a bottomportion 25 (case |ower portion B) of a case (case upper

Do oo P B he? BB gage bOUChoPGRLs dlnielf [t Ionde W A |
shown in Eg. 1. .1n¢n.t L gur e, . enot e ein S . ‘
case of Co%%r gés\?e%éXaﬁ%li‘%g#jban? h‘élﬁbaﬁ?‘? Fomaas apnsughed, asoo6 to
fill up th&oldoms.paFirst, ttive cBoam (wasTeinmeristel Gas 04 @t@lan?)ﬁ.e ]g:ase B).

e foam was

The filli | hef,Qa S.,6Qn a ol lows. First _

i m?re'r-!sedI P%O\J#gg%gg%ﬁaﬁgg %%@uyggn‘,gy%gg?ogﬁé\a O FULYy Fintheyr e air
t her ef rom agdaithet R8T 10%hanndnsplytioni vas viesupad it e tdwse aze Hia.1f i | |
up the casap Ehereabber THdiedPhs! NAHID! (Pltha001"23145 300 w3L1 abef rate
of 2.0 cc/m.n, and the negative pressure was neasured af intervars of 30
sec.. The r GER| 2 8 EALROWR PO TAENER and th | nega ighebintessuinen was

Materi al Presasugeessi gtelrar® of Negaddye The results are shown in
factordireﬁéﬁggcgpacitynegatlvepressure (cc) pressure(mMmH20)

10
Table 2
Stabilization
. Ink time of Negative
Material Pizizzgg' ;2;22:?231 capacity negative pressure
(cc) pressure ( mmH,0)
(sec)
Comparative
| Example foam - - : 24.0 150 | -30 to -50
Ulfra fine '
cell foam 1 2.5 lateral 26.5 30 -40 to -60
Ultra fine
| cell foam 2 3.5 lateral 26.5 30 -50 to -60
Ultfa fine :
cell foam 3 2.0 vertical 26.5 30 . -60 to -80
Ultra fine
cell foam 4 2.5 lateral 26.5 30 -100 to -110

Incidentally, Figs. 2 to 7 show negative-pressure
15 characteristics in the cases where the ultra fine cell foams
éhown in Table 1 were pressed in various manners.

According to the present invention, the negative
pressure was built up and was stable, with the use of a small
amount of foam. Thus, an ideal negative-pressure

20 characteristic is obtained. In addition, the amount of ink
contained in the ink cartridge can be increased. Furthermore,
by changing the material, it is possible to control the
negative pressure.




(sec) Conparative Exanple foam 24.0150-30 to -50 U tra fi#bdaeeli30060am

12. 5l ateral 26. 530-40 to -60 Utra fine cell foam 23.5ateral 26.530-50 to
-60 Utra fine cell foam 32.0vertical 26.530-60 to -80 Utra fine cell foam
42. 5l ateral 26. 530-100 to -110 Incidentally, Figs. 2 to 7 show
negative-pressure 15 characteristics in the cases where the ultra fi ne cell
foams shown in Table 1 were pressed in various manners. According to the
present ind@IMsy, the negative pressure was built up and was stable, with
the use of a small anount of foam Thus, an ideal negative-pressure 20
characteristic is obtained. In addition, the anount of ink contained in
the ink cartri dgé“ba#fﬂbéqerﬂzlrr&mbeﬁummmg alny inkabhghkgféhe materi al ,

t e | r r 1.
An Iﬁkp?iééﬁﬁﬁgl“‘@’n%ﬂ‘ rn Fﬁ“?. acak dpsBhapoy’ ontrdP g dnl) BIAdG |
i nk di stharfe c’f‘rTﬁt t8 cprgeeansink @amhametmﬂzttqf cSEusia dark i nk

di scharge pank ahdsabdpaﬁrhaua_ keand é&l@aiﬁkaféﬂkf | b asad b lived ank
ok

hat e control nmferial 13 conprised of
o Ul tra EPA B8R RBEaASPehARGE PECEOF JFABR TR btk camERasd oA 1#h o

density of udtge §Avei cellmboem quaanthéy mfese! formdd J&_-&d}ﬂjﬁf rﬁ%rrerm_:r enbgpd
me
'S0 o A HERaThyOoRO8 bR 8P UPURATC ey BE LEREL g 0T
- 100/in or more, and a ventllatlon volume of 0.002 to 40

cc/cm’/sec.

2. An ink feeding member as set forth in claim 1, wherein
said ink discharge control member has a density of 0.06 to
15 0.15 g/cm’, quantity of cells of 100 to 200/in, and a
‘ ventilation volume of 0.002 to 40 cc/cm*/sec.

3. An ink feeding member as set forth in claim 2, wherein
saild ink discharge control member has a density of 0.065 to

20 0.12 g/cm’, quantity of cells of 120 to 200/in, and a
ventilation volume of 10 to 37 cc/cm®/sec.

4. An ink feeding member as set forth in claim 1, 2 or 3,
‘ wherein said ultra fine cell foam is comprised of a soft
25 polyurethane foam.

5. An ink feeding member as set forth in any one of

claims 1 to 4, wherein the filling factor of said ihk

discharge bontrol material in filling said ink tank is 10 to
30 15% based on the internal volume of said ink tank.




sai d ink discharge control nenber has a density of 0.06 t3Mescho2006 g/ cni,
quantity of cells of 100 to 200/in, and a ventilation volunme of 0.002 to
40 cc/cnmR/sec. 3. An ink feeding nenber as set forth in claim2, wherein
said ink discharge control nenber has a density of 0.065 to 20 0.12 g/cm,
quantity of cells of 120 to 200/in, and a ventilation volune of 10 to 37
cc/cnZ/sec. 4. An ink feeding nenber as set forth in claiml, 2 or 3,
wherein said ultra fine cell foamis conprised of a soft 25 pol yurethane
foam 5. An ink feeding nenber as set jn any one of clainms 1 to 4,
wherein the filling factor of said i%%ﬁﬁgéggkarge control material in
filling said ink tank is 10 to 30 15% based on the internal volune of -said

Lk tank.  ABSTRAGT 1nn reBlashgeoRBeFCEBRRrOIRG! S BN Lk 4Nk for

storlng an | and an jnk diSch e cont erial placed "1'h the ink
tank to cl S58TIRY AR dNkchargeapotek %#sqh@rgmwoqm aedend.ajaptliageldy fil |

the ink tank, theaiakt eshketoi Blotdadn tHfk i ¥ HSPARRC Y e gﬁﬁce“ al is
conpri sed gg an nHl ra flp i | I 1 n1or a _hot press or med product thereof
to with a densif Opﬁﬁ g? ﬁ¥é¢ drhGokik Rt idhargetegrizedoin 100/ n
or nore, abbah vaﬂtLmhidxmchmtgﬁmcdﬁtﬁbiﬂ%hﬂérrﬁl JQCkQEbQ&EBBSSQ-an

ultra fine cell foam or a hot press formed product thereof

10 with a density of 0.06 g/cm’ or more, quantity of cells of
100/in or more, and a ventllatlon volume of 0.002 to 40
cc/cm? /sec.




