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
thermal transfer systemto t?ﬁKitméﬁ-:EijIG ﬁ}ﬁﬁé In the ink jet system it
i's a conmpn practice to contain an 1Nk hol'ding menber in an ink tank (ink
containing vessel) in order to hold an ink uniformy in the tank. As the

i nk hol di ng nenber, a pol yurethane foamor a hot press formed product
thereof is used. Conventionally, it has been practiced to pack the ink

hol di ng nember densely into theEHHARRRATMM d the ink in the cells of the
i nk hol di ng merbepredentpohyeneidiane1hoam @y 2 1k ALESf AEFBY, product

t hereof). hHihtherto however, ~the urethane foam conparable in size to the
ink tank {T1hK c&r P??%@éﬁarﬁégujrﬁ{}]s* hé€h Teednhadr 1phererfoPEinFinhas been

di fficul thead.i 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 stabBAGEERQUND B OSURE OF | NVENTI ON Accordi ngly,
it is an objeeh pfcamannhkesenbpdi S t (N i to provide
an ink feedi ng nenber Igﬂ\%/hi ch ,makeersrﬁig% bé(gsnsiabﬁgm%)%]%iﬁ%c%r gggg}?ﬁéqurmunt of
ink cont¥t AEH2ERHHIGie A Ehe" i ik respect Y peRnbODS ridvearnhagy Hesstor, to

i ncr ease ddwaruseg ef fimdireneyomfthenkiré odotOy@icBnaashamRe il d-up of a

negative éﬁgﬁ%%g£e5§g¥%n§ggrgﬁg]fﬂﬂejet systemn.

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




time until stable jetting of ink, and to jet the ink stab?Mardh2Q@6cor dance
wth a first aspect of the present invention, there is provided an ink
feedi ng nenber conprising an ink tank for storing an ink, and an ink

di scharge control material placed in said ink tank to close an ink

di schar ge gor,t of said ink tank and to partially fill said ink tank,
char act erf2et* i REECEai P iTRET8R 8- ity & seont Hotiapst e alnkss toconpri sed of

an ul tr aobtagn celshatpapuind-aphet presmtioenptesiredust shereef theth a
density of 0. .q/ [ re. quantity f _cells of 100/in qr nore, and a
‘ventil at ?gﬁgvlgrﬁul%egg bg? O{Y%tlpg ﬂg U ir sE%.Jth§%i9nikmf‘ e%tiﬁbﬁré"rrenber may
conprise the Inkadterhacgevitom forstadepdal oformedomisebhe ultra fine cell
foam or anhoke: o, CeheFOT TG RLOMUG o NRICOLeaMl thubs; PLAGEG ShAt NE TNk

tank (ink cartridge) to close an i i scharge port of 't tank and
t o parti Pl 2% i93nkt fer | Hloniagkapi WKk cangr page)k dikicbanesy cavisale t hat,

whi l e utinbteiig phecedairclen shi ctdhat cacNEYAtdnV e nRl @SSl B 4kS built up
even where the ink fills a,  portjion on_tE§ upper side. of the ink discharge

d
control PREt &t &2 hak (GO APENES RS i gpidtink gé™iron of the

i nteriorchérddieriipkd can ttrhatgeahakiask idi sphssidl@nit@ocl nedwasal the anmount of
| nk_ cont ghped; and ok oner, tthe inkc. Tl nbag of actar Land. Lo, eanance the use
of 1 nk. In dll Re Buid d-up®

ef ficiency addi t'i on, "since't p of >t he negati ve pressure
i s shar praePdthéhsradf Wit ef demwl tiegdt Pves pr/ews wpe nioxehi ghaniitymay be

possi bl eot a-aNQr ben1 §dled iFemBeeesaRl % §ohe1 848k L2atlon0h hesting of ink
and to achieve stable jetting of ink. Therefore, the i1nk feedi ng nenber

may be ukRd? SCEFBI/ABICy as an ink feeding menber for use in an ink jet type
printer. -2 2ThArialx 20061 BRIEM-PESER PO e DRAWINGS Fiharkd S @
perspect(i:v rvoie\rfnv f_an ink cartridge ed _in Ex Le and Copparative
Exanpl e. “Flg. o2 F‘se%lagraﬁﬁmgﬁo ntgl%nélggf?vfel-rﬁr é’&iﬂ?‘éo%“ c?ﬁaraagg’érl stics in
t he casepyirer doanhdtpyrdessethpraduyctwhofth 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.




fine cell foamwi th a pressing factor of 2 and the pressi#larahizQ86ti on
being vertical was used. Fig. 3 is a graph show ng negative-pressure
characteristics in the case where a hot pressed product of 10 fine cell
foamwith a pressing factor of 2 and the pressing direction bei ng lateral
was-used. Fig. 4 is a graph show ng negative-pressure characteristics in
the case where a hot pressed product of fine cell foamw th a pressing
factor of 2.5 and the presBRABF1BESCRERTION ORi pRawENEsal was used\-/\hFlrg-aS
is a graph show egat;i v [ L haracterlstlcs ase e
hgt p?esged prodti}t‘:i}Lt(‘.Pm%1 |%eBeggﬁF' g% Mudit gfp%s;é?ﬁgc?ﬁgfb‘ﬁg%fu%e%nd t he
pressing &fr E&ampAehandgComparabiveExampte. 20 Fig. 6 is ap?regggdsg(r)\(l)mdﬂgt
ur har gt gr S r
of i ne Cel L fomudi this & UEEpRCshOuthy AR3R:L0EFrlsihe

of fine ceg foamw th a préssing € préessing direction

bei ng |at eFAPragEeHiggice 4 the Laservhpre ook pregasd enadsgucdE 25

char act eri §ihescéllt Beaﬁ?ﬁgtrgmrﬁ-?shMg P £ cfj]‘." Oéej;&tifdoﬁf eerﬁr%%sg‘?l rar 03/215
with a pre fact 0 an e pressing Ir
~ used. BESTai}E%%t R YT B PR A ON 30 The i nk feedi ng menber

according to thergesénumavgnapmrsmmgsmg@fh‘y@kp{@i%@dt ﬁgr:améan oo

h t as e in nk
used an i op c%%?f LEEL S i (Gl Wi & Bt mntesed Girodet ke, 35
On t helt%t h@n%aﬁﬂll thewiiﬂk édlm:ﬂsaﬂﬂg@ damttosl ofimet anidalthet beeesiagused an

ultra finegceddticmm Hlerdd 5% ryred product thereof with a density
of 0.06 g/crrlgéor 2 I\/a?j(::n@ZOOGrSaq'rm%?e upS%rdtlcuI arly 0.065 9/cm or nore,

preferably 0.15 B84 5 2 SEPhFhoWIMe dragsitive-pregyiseve or | ess,
- quantity ofhamsiterioftid)/in the ¥REE, whakk aUhat! ﬁréé%h“g%dﬁ%eof

n vol une of
pref er abl yf%.‘qpé 'tﬂelcir :é‘ Sw:Lat[i'-xd aap\f%gtsl:i.lngt Ifgctor 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. 1In 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




cc/cnl/sec or nore, particularly 10 cc/cnR/sec or nore and¥areci0962/ secor
|l ess, particularly 37 cc/cnZ/sec or less. If the density is too low, the
foam has the problem that the negative pressure would not be built up. In
this case, if the density is too high, the negative pressure is 10 built
up excessively, possibly making it difficult to press the foam In
addition, if the quantity of cells is too small, the negative pressure

woul d not hErbUIbhr&ﬂcu@ﬁru?GOCOBSVQFMm dﬁ ﬁ&ﬁ%‘“ﬁ?&féﬁéﬁf} ©€l1lsS ol/Zer® 00
up excessively. "If ‘the

LZIL??I at Pgng_\e/g_%lﬁ\éep 5’%?’?8%%%5# t%% Qﬁ‘r"(m\/\dlﬂ dafs. l%‘ajnétltté’doﬁm forny.

On the comeddsyoefi flOi)MdznventmbﬁéLOpaﬂﬂiuﬁfarﬁytD@O}t’ﬁﬂig&ﬁ' r{l&l}% Ingggt l/\e/fue
i on Vo

measarcd abcordr anyo2fp L bELENES tend F rertLleflon ol ot dig ge

control® matti’ﬁr’Pﬂ{£ /sec o tmaFress Pahimed apnlyd e cn:f/dﬂ‘uésadaouf mmm | anedid Oﬁm

S prefer@ay&gmupﬁb O‘Ehe_,_éysesspa@t&%tll 1} 01 ?%hapség may be the

vertical directiagn k flow out directidn) or ST de” i c§1on (the
direction perpendfc P&r depsihE Lfktos lP‘ﬁwbh@ fivamchawnihe protwleme both

of these dth&tttn@megwﬁe ﬁf&ﬂiﬁ&#&m&“r{cﬁ?tﬁé’%dﬁﬂ Veﬂx' Eﬁ.li.g
di rection, S|n fact or, referably 2 3, nore preferably 2 to
2.5. \Mere® zEt"IJ;Iﬁe pres %g %H?’e‘b"flﬁfl tl’ri‘egl}'atté"’realnetﬂqrte‘d’tei PressgEe geessi ng

factorid s publerapl %@esmﬂelmmwﬁw atd A ndy 5.t3Q1:Ltﬂfi%u§tHg:r@>g béggb?LLy,

r.mal
;2:nrog gg§?§bo yuret ane g%%ﬁig&%p&é ethen&gﬁgggfngﬁﬁsg 35t -9po SPrdrhane
foam free Bte BJative mpressune evqulet aradblbe Umeidlt afp ThenulthgﬁcE):n{t;egﬁ:?! lne
o T o, oL R DS L s Pedhb "o
t he prese t up excessively. If the ventllatlon 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.




i nvention, the above-nentioned ink discharge control nateRiMdrch 2806pl aced in
the ink tank to close an ink discharge port of the tank and to partially
fill the tank. In this case, the 5 filling factor of the ink discharge
control material in filling the ink tank is preferably 10 to 15% nore
preferably 11 to 12% based on the internal volune of the ink tank.
EXAMPLE 10 The present invention will be described in detail by show ng
Exanpl e and CO_er&matth\eeiﬁlxam’pbﬁg.nlgt mbﬁbagf hlefzbﬁdiﬂﬁ(géshﬁédpﬁgé‘é&f he| g
present in AP t mted to.the. fall ow ng anpl e. anpl e an
ConparativéggégﬁﬁPEfFgﬁﬁe?h%Y?bﬁﬁﬁglﬂB??u+%ﬁréhﬁ?q?ﬁﬁﬁ;QRﬂﬁWR}(ﬂﬁﬁﬁqﬁaés,
quantiti esisf p¢ated, iantheemnk| bankntyotlo®s @5 FHOWddharkpb!fork war e
prepared. 24T i 3#; ' antit terial (g/cm)yol une of
cells (cc/cn?/g§%§ %?%Egélééﬁﬁggif %&%ﬁ”%’e e Poﬁhﬁﬁogegezo Be
U trafine E&H1rgahaoten1E. theoink tdid¢hrrgre dorfoaniP alREHGI2HH0 Ul traf i ne
cel | foanBpii06rg. eHdOidk t¥iit B Cﬁfégés%w-ﬂo”éo&l%ﬁo Flaé&gfé tepf%%%%%ﬁghm
X

pressed fo measuring 10 t X ) mm-as shown 1 r was placed
to fill a gﬂﬁ:% o tRFPD PR e InkminaloalomeBpfofthe dake tedXse upper
portion A: 23t x 50 x 23 mm case |lower portion B: 10t x 15 x 23 mm
shown in Fig. 1. Inthe figure, Cd tes the ink discharge port. 1In the
case of Conparative Exanple foam the HAELE S pl aced -5 2 March 2006 to

fill 3@ the whol Bhepapremént hinvaski¢mantlly, bd Rieasitel and adiaicase B).
The f'||"Ehd%fﬂbtﬂyﬁﬂﬂﬁanéﬁﬁsdﬁmﬂgﬁgfﬁ%eaﬁxample, it being to be

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




follows. First, the foamwas i mersed in 10% et hanol sol ZMargh 2006e f oam
was pressed flat to renove air therefrom 5 and the 10% et hanol sol ution
was poured into the case to fill up the case. Thereafter, the 10% et hanol
solution was drawn off at a rate of 2.0 cc/mn, and the negative pressure
was neasured at intervals of 30 sec. The results are shown in Table 2. 10
Table 2 Stabilization Material Pressi ngPressi ngl nkti me of Negati ve
Egctordlredklﬁﬁﬂﬂf&@}tﬁﬁeggb&%epaggsBEGtﬁQCéQ§§S§$éﬁéﬂ@+?€a?(éﬁga A and
nparativ e foa to ra fine ce oam
12. 5l ateral%??%% 43)t0% %rf%anfh‘ﬁ’eﬂ&e&} ‘%?ﬂﬂé@%l%“éﬂt?@ %50-50 to
-60 U tra ffoddowsl.| Fiest 32tHe ef dam akdS. fdkered dn 8@ Uldthanoine cel | foam
42. 5] at er alg@§ 3301 0@KE0£5 40y L AC I igs. 2 to '
negati ve- prengreHISQ%Eaﬁgc ey%gt#ggg%%&t%%agég%sr%WﬁX%a?*ﬁa%ﬁ?qgqumhe cel |
foans %Sho®ftd fheapPé chénelpﬁeégédonnwaarp@msﬁdmanmasxhexnanehﬂq;ﬂmllthe
present lnﬁﬁnlh@ncakae NAOAtd A6 e ) ﬁ%@”%%h%ﬂ!hﬁs%&u%&gn“@%sSEQQ with

t he use of % anount of foanl an |1 deal negative-pressure 150
characteri8 Fc oE?B?n%ﬁ 218 ﬁﬁdW%?onan@rﬁh%uﬁﬁBﬁtkﬁe|pﬂesannﬂzﬂawed in

t he ink Cameasdgedcaﬁ Detépearased. 3fusdber Mk resiy tshargl Eﬁo&vﬁelﬁat e“ a'

it is DOSS@QLE tg control the negative pressure. 2 March 2006 CLAIMS: 1.
An i nk feedlng néitber conprising an ink tank for
10
Table 2
Stabilization
. Ink time of Negative
Pressin Pressin ! . g
Material fact org directi OSL capacity negative pressure
{ce) 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 'qharacteristics in the cases where the ultra fine cell foams
shown 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.




storing an ink, and an ink discharge control nmaterial platbard 2096sai d ink
tank to close an ink discharge port of said ink tank and to partially fil
said ink tank, characterized in that said i nk di scharge control material
is conprised of an ultra fine cell foamor a hot press forned product
thereof wth a density of 0.06 g/cm or nore, quantity of cells of 10
100/in or nore, and a ventilation volunme of 0.002 to 40 «cc/cn¥Z/sec. 2. An
i nk feedi nFIfdMer as set forth in claim1, wherein said ink discharge
control nenber 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/cnk/sec. 3. An

i nk feedi ng -menbd¥ aknk fegdimh nemberaicomprisiageian iski dahkkedirschar ge

control neMirikas an demsSi 0 5 td ty, of eIIs
of 120 to 200/r|1n;@8;g gﬁtvetr?%ﬁud fgtn i 3%%3?8?%3%?9 ég? @j? aterin] glaced |
i nk feeti nd™nERGE dapks §or glpfecpni ink, dpsghaBge poict oo sEid :um ra

fine cell faat aaacwp@maagnyafsmitsaﬁdpfﬁu%sﬁiaar&épm leraddl) ik
feedi ng ne 8% g ﬁ Lo y one o cl ai ms erelnlt e.
filling factor o 85 ﬂ%schﬁ§8ﬁa?@%tﬁ%$tmﬁ$eﬁ%§%r+%ﬂCQWP##ﬂqqrﬂf:ﬁm d ink
tank is 10uﬂ@r@0f15% bedddfoamt be &rhet Wey@lm&i ;&aidildﬁﬂwe%%f
ABSTRACT n e 4 an in for, storing_an ink
and an |nkﬁgrgc§a§§§g%ggtggne 6 e?ﬂaf %Fécgg |ﬁuFH$9t¥k°Faﬁﬁl%6 gfose an
i nk di¥thatf8/$BreT BPrepcandia Y%\mkllaamqro kel dfy oF.idd2 tdee gionk t ank,

char act eri gedcmtysddiat the ink di scharge control material is conprised of
an wultra fine cell foamor a hot press forned product thereof to with a

density of 0.06 g/cnferr] or nore, quantity of cells of 100/in or nore,
and a vent2l ati oAnvehknEeadifgOfember 4s £&6¢ CFdR¥K 1158 aim 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 tp 4, wherein the filling factor of saig ihk
| discharge control material in filling said ink tank is 10 to
30 15% based on the internal volume of said ink tank.






