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10
BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001]
The present invention is related to a direct-fluid-supply writing implement in
15  which ink is stored in an ink tank and an ink occlusion body is interposed between the
ink tank and a pentip. In the present invention, “front” is defined as a pentip side and

“rear” is defined as an ink tank side.

2. Description of Related Art
[0002]

20 (1) Concemning this direct-fluid-supply writing implement, for example,
Japanese Utility Model Examined Publication JP-UM-Y-45-18890 discloses a writing
instrument characterized in that:

an accommodation body, into which an occlusion material is charged, having
a communication hole (communication tube) and a through-hole, is inserted into an

25  upper opening portion of an ink receiving body; and



a pentip communicating with the occlusion material is provided in the
communi cation tube and inserted into the through-hole so as to comruni cate
the anbient air with the ink receiving body. [0003] 5 Although the
direct-fluid-supply witing inplenent disclosed in JP-UM Y-45-18890

i ncl udes a connection tube and a communi cation tube in the upper opening
portion of the ink receiving body, the comrunication tube is comuni cated
with the anbient air at all times. Therefore, when the witing instrunment is

put ina state in which the pentip sjde is maintai.ned down d he anbi ent
ST Ts conti nudulfyPrsonmuacale' vl Mo oorRidl o Mfknalia: PERENG (F ough t he
comuni cation tuhe. At the. sane tinmg, ink i ontinuously supplied fromthe
i nk r ecelQMMPIEIHOR tt@"? ﬁ%‘?dﬁw iBfe t ‘ché?‘l%rshcﬁ%sﬁﬁhtot @Bﬁl’ﬁ%ﬁi &tion
tube. As a result, there is a possibility that ink |eaks out fromthe ink
recei vi ngmbisa aif withibe wkregeiiang bedyugh t he pentip side. [0004] 15 (2)

Furt her, Japanese Uility Mddel Exam ned Publication JP-UM Y-56-7504

di scl oses a fellP99d for witing in small characters characterized in that:
an i nk accommodati on chanber having an ink replenishing port, to which a

lid bbdy for tiAdthohigh sethei ndirécs{ldEtsppiybl wraingacmplemest pdoviosetl an one si de
of the inside of a container body; 20 an ink occlusion materi al

accomodgpiigv-¢38:3800 indided aiconieetian alte ahd @noohfifuniédtion AckeOimihslagiepn chanber
by a partition wall, is arranged on a forward end opening portion side of a

mai n bOdlbﬁ@tﬁhé‘%oﬁWhE%l_@%c\éivﬁﬁg bW, BReAImMduRestidnOfibe & bditlAicategor bi ng
material havihg a ventilation property, which is divided into two portions,

'S e, AR BRGNS 1A BRRE 8 6 2 P
state in which the pentip side is maintained downward, the ambient air is continuously

10  supplied into the ink accommodation body through the communication tube. At the
same time, ink is continuously supplied from the ink receiving body to the occlusion
material through the communication tube. As a result, there is a possibility that ink
leaks out from the ink receiving body to the outside through the pentip side.

[0004]

15 (2) Further, Japanese Utility Model Examined Publication JP-UM-Y-56-7504

discloses a felt pen for writing in small characters characterized in that;

an ink accommodation chamber having an ink replenishing port, to which a
lid body for tightly sealing is detachably attached, is provided on one side of the inside
of a container body;

20 an ink occlusion material accommodation chamber, which is separate from the
ink accommodation chamber by a partition wall, is arranged on a forward end opening
portion side of a main body being communicated with the opening portion;

a liquid absorbing material having a ventilation property, which is divided into

two portions, is accommodated in the accommodation chamber;

25 a base portion of a pentip is held by the liquid absorbing material on the



forward end opening portion side and an end face of the base portion is
contacted with the liquid absorbing material on the ink accommobdati on
chanber side; a liquid supply hole for supplying liquid to the liquid
absorbing material is fornmed on the partition wall; 5 an appropriate air
supply tube is fixed and one of the end face opening portions of this air
supply tube is nmade to cone into contact with the liquid absorbing materi al
on the main body forward end opening portion side; and the other end face

i ion is | L0 the,ink dat i h | d cl
o the i RetdPad Sesfich Bhot Sk 6Re sBbed RERDT RIS BoriaF Bt MR L g™

Witing
i npl enrent, of JP-UM Y-56- 7504 dt?]?cri bed ahove i!s %o%?sed in such a manner

that two 1§ EAHd 200N, MATIAGLIE Hikacspramopania % front end face of
the air supply tube is e to cone jnto contact. wiith a rear end face of
the |iquid absdriugd S‘F’lﬁztrirgg'f)& P%r?“f’ﬂ&‘nﬂél%“g% ef liquid phsahine Jpesidl s por t i on
15 side so that the |liquid supply hole can be comunicated with a rear end
face of tiowned anghe gasibenmsilng materi al on the ink accommodation chanber
side. That is, the direct-fluid-supply witing inplenment of JP-UM Y-56-7504
descr bbed aboveniapprepoiapo aedsupplystube ia fireednasd ohatoftthe dndofate ewpeniogeni ng
portion of the air supply tube and the front end opening portion of the

li qui d syppions bltids airguppsie aisdis eidego somarirtoecoatict withtigakiduid absibing t he
front and rear direction. Therefore, it is difficult to close an opening

end of t hgat@idl off dRPhYin baBe fdiwatd¥ndvdpefiing ipdrifoanilet @&l from the liquid supply
hole and inpregnated in the liquid absorbing material. That is, it is

difficult to pyfe bhfr &E%E@?}ﬁg&ﬂgoﬁoﬁi&? i@i1hcatedP i ?t’het tHRe adddinfinéHation

l'i quid-sealing state. Accord 'y, 1t I's inpossible to positively stop an
ULt Shyh R Al P BB O 1 20 Tt the ik Kk
3 10 [0005]
The direct-fluid-supply writing implement of JP-UM-Y-56-7504 described
above is composed in such a manner that two liquid absorbing materials are provided
and a front end face of the air supply tube is made to come into contact with a rear end
face of the liquid absorbing material on the main body forward end opening portion
15  side so that the liquid supply hole can be communicated with a rear end face of the
liquid absorbing material on the ink accommodation chamber side. That is, the
direct-fluid-supply writing implement of JP-UM-Y-56-7504 described above is
composed in such a manner that the front end opening portion of the air supply tube
and the front end opening portion of the liquid supply hole are located being separate
20  from each other in the front and rear direction. Therefore, it is difficult to close an
opening end of the air supply tube by ink which is supplied from the liquid supply hole
and impregnated in the liquid absorbing material. That is, it is difficult to put the
opening end of the air supply tube into a liquid-sealing state. Accordingly, it is
impossible to positively stop an outflow of ink from the ink tank and an inflow of air

25  into the ink tank, that is, it is difficult to positively replace ink with air.  As a result, a



surplus quantity of ink is supplied to the |iquid absorbing material.
Accordingly, there is a possibility that ink | eaks outside fromthe pentip
side. [0006] Further, since the direct-fluid-supply witing inplenment of
JP-UM Y-56-7504 5 is conposed in such a manner that the pentip penetrates a
| i quid absorbing material on the main body forward end opening portion side
and cones into contact with the liquid absorbing material on the ink
acconmodat i on chanber side. Therefore, it is difficult to set a

| it udi ; . . | . di ;
ongi t udigiahy, S§zHnie) 0? h{ﬂggﬁeg‘tééﬁh,egt“’a‘h%h%‘i% .aﬁégﬁfnlﬂg flﬁ‘ﬁgﬂél, ' Q&Eé’ndg%éyési ble to

manuf acturi'ng "cost” o IS rail er ore, 1t Is 1

provi de 10, direct-fl 1y < M T i nt to a user at a | ow

price. Fhfrﬁ?ﬁgsra,gdasélsﬁlhkihaﬁng\}m&%gBg%{dégﬂfé%g%é)eWé)%g%he rear end to the front

end of the pengi O'Gﬁ extended and an ink outflow property is deteriorated.
n

Accordingly, handwiting becones blurred. Further, handwiting tends to
break. [0007] _15 (3). Furthernore, Japanese Utilit I i ned
PubI | cat i on i SAFbeSinge thediest-Hyideugbly Oyiie st T AADRE 5084 | n
that: an _ink adjusting tube and an ink guiding tube are concentrically
ar r anged i$ $PIAPOsEd FhsuchHfamanne that thecpapti ipgnetratesraliquid pbsoshing anatesiaborhe i nk
guiding tube; 20 a rear end of the internediate core is inserted into an ink
chanber (thewainshody foryadd and ppeningpritips sido and eemed intp ¢antact wntd the ligthé br ush
body while a predetermned gap is being forned; an ink absorbi ng body nade
of por ousbsmbiagimdteria oattheatkeabcomnardagomcliamber pids s afberbforaydeis diffieult nk
adj usting tube and the ink guiding tube and on a rear end of 25 the brush
body; 4 to set a longitudinal size of the pentip at a short length. Accordingly, a manufacturing
cost of the pentip is raised.  Therefore, it is impossible to provide the
10 direct-fluid-supply writing implement to a user at a low price. Further, an ink
flowing-out passage from the rear end to the front end of the pentip is extended and an
ink outflow property is deteriorated. Accordingly, handwriting becomes blurred.
Further, handwriting tends to break.
[0007]
15 (3) Furthermore, Japanese Utility Model Examined Publication discloses a
brush type writing instrument characterized in that:
an ink adjusting tube and an ink guiding tube are concentrically arranged in a
front shaft;
an intermediate core is inserted into the ink guiding tube;
20 a rear end of the intermediate core is inserted into an ink chamber (ink tank)
and a front end is located at a rear end of the brush body while a predetermined gap is
being formed,
an ink absorbing body made of porous material is attached to an annular

passage between the ink adjusting tube and the ink guiding tube and on a rear end of

25  the brush body;



density of the forward end is made to be higher than that of the other
portions; an ink passage is fornmed at the rear end of the brush body; an
air passage conmunicated with the anbient air is forned between an inner
face of the front shaft and an outer face of the ink adjusting tube; and 5 a
rear end of the air passage and a rear end of the ink adjusting tube are
comuni cated with each other. [0008] The direct-fluid-supply witing

i npl enent of JP-UM Y-60-7191 described above is conposed in such a manner

that the ink tank. i 0 'yﬂ'g e Lt h. each

ot her by only ?ﬁé‘“"@ﬁ?t‘%‘%&‘?’%@ egggse'w erbgﬁgcghg?{hgfljtgaﬁg’? I #@ﬁ%gp"m‘;e“& initial
supply of ink, that is, at.the ti of s Lying,bLnk fromthe ink tank to

t he Ik: qui d Iabé"gr1 :Iz?gs%t‘go@f‘:f%ﬁi%e?i?@@%#’f‘%gibotY’rk and inktJ(L:anI not be
qui ckly replaced w eac ot her., Accqrdi , ., a a pre ong
period of time2RATiR2S§agE comMUNigied aih heemblen ajrds F%zm?%mewtl Mg, 15
[0009] Further, since the nunber of gart_s of the direct-fluid-supply witing
i npl enentfagsrof siwe fomat\shafd and an onter fage giths ek adiustiag fubet ande i s conplicated, it
is difficult to provide the direct-fluid-supply witing inplenent of

JP- UMPY- 60- 7192 rtear endioétheagir passages andi @ eear 20d SifvaRvk @RUTHED FOYEENT] ON
[ 0010] The present invention has been acconplished to solve the above
convent i @omimunpated|vetiseachtothes. an obj ect of the present invention to provide
a direct-fluid-supply 25 witing inplenent in which 5
(0008]
The direct-fluid-supply writing implement of JP-UM-Y-60-7191 described
above is composed in such a manner that the ink tank and the ink absorbing body are
10  connected with each other by only one ink guiding tube. Therefore, at the time of the
initial supply of ink, that is, at the time of supplying ink from the ink tank to the liquid
absorbing material for the first time, air and ink can not be quickly replaced with each
other. Accordingly, it takes a pretty long period of time until the writing instrument
gets ready for writing.
15 [0009]
Further, since the number of parts of the direct-fluid-supply writing
implement of JP-UM-Y-60-7191 is large and the structure is complicated, it is difficult
to provide the direct-fluid-supply writing implement of JP-UM-Y-60-7191 to a user at
a low price.
20
SUMMARY OF THE INVENTION
[0010]
The present invention has been accomplished to solve the above conventional

problems. It is an object of the present invention to provide a direct-fluid-supply

25  writing implement in which



there is no possibility that ink | eaks out froman ink tank through a pentip
side; a longitudinal length of the pentip is reduced so that a manufacturing
cost of the pentip can be suppressed and 5 ink can snmoothly flow out from
the pentip; air and ink is quickly replaced with each other at the initial
stage of supplying ink, so that witing can be started in a short period of
time; a structure can be sinplified; and even when pressure in an ink tank

i s suddenly changed, a | eakage or a blowmp 10 of ink can be prevented.
[0011] Accor dithgetio na gossibilityashae dik dfaks et foasamnink tvikhicogh af peaki@ i S
provided a direct-fluid-supply witing inplenent conprising: a pentip; 15
an i nk og@etisi on body connected to a rear end of the pentip; an ink tank
that directly stores ink and is arranged at a rear of the ink occlusion

body; a plural iatlﬁléglfucﬁmnféi%kl?@f{lﬁrpehﬁp%reﬁh@éd SoPMRES hianhfaBuking chands to the

i nk occlusion bo nd 20 a partition wall provided between the ink

occl usi OthgtﬂﬁitpadaﬂbEQ@péjr%e&w’ wherein forward end portions of the

comuni cat | ubes are protruded forward from a front face of the

parti Fi on wal | ’in]?&ql o%tﬂ]?ﬁ eo%t'ﬁ%ﬁiﬁ’l@péﬁlﬁa' nk occl usi on body, and at | east
ube ea’

one of the comunrcation S IS provi such that a rear end of the 25

cormuni cati on_tyhe, g, B QhAHSRN DGR ok LG B AEHailASG U iRt on

ink, so that writing can be started in a short period of time;
a structure can be simplified; and
even when pressure in an ink tank is suddenly changed, a leakage or a blowup
10  ofink can be prevented.
[0011]
According to a first aspect of the present invention, there is provided a
direct-fluid-supply writing implement comprising:
a pentip;
15 an ink occlusion body connected to a rear end of the pentip;
an ink tank that directly stores ink and is arranged at a rear of the ink
occlusion body;
a plurality of communication tubes that connects the ink tank to the ink
occlusion body; and
20 a partition wall provided between the ink occlusion body and the ink tank,
wherein
forward end portions of the communication tubes are protruded forward from
a front face of the partition wall, and are located inside the ink occlusion body, and
at least one of the communication tubes is provided such that a rear end of the

25 communication tube is protruded backward from a rear face of the partition wall and is



| ocated inside the ink tank. [0012] According to the first aspect of the
invention, a rear end portion of the comunication tube 6b protruding
backward froma rear face of the partition wall 52 is 5 |ocated above the
ink level in one case and | ocated below the ink level (that is in ink) in
anot her case according to a direction of the pentip 2 or a quantity of
residual ink in the ink tank 7. In a state in which a rear end portion of
t he conmuni cation tube 6b protruded backward fromthe rear face of the

partition ade b ih© ed above the ink level, air flows between the ink
tank 7 angm{:t in Fenlt gﬁ%& by the conmuni cation tube 10 6b protruded

backward, and i fJows between the ink tank 7 and the ink occlusion body 3
by the other communication tube 6a. On the ot her hand, in a state in which
the rear end of, the CO%F t|on tub %ruded bac ward fr t he rear
face of the pd!¥PTdHs QN T3 pwperty2 V§P thE®A G BUREPT i 1% 1 ows
between the ink tank 7 _and the i en alr st one co j cation
Cube 6, APTYHCAIOR b H %@WW&@%@ 55001 ke s i einatioR WRETLS: on body
3 by the other comunicatiqgn tube 6. [Q013]. \Wen ink is sup gl i,ed fromthe

i nk_t &nk lpcated abavedhe inki leesl am ope ggseand Hogated bekpw dbs inkilgyed (i 18119 9i ti ng

i mpl ement, according to the first aspect of the invention, the pentip 2 is
di rect ed idanpther erse PRearding i ajdirestionpf e pepiam? ke quaRtity Db kesiduahnk inhe i nk 20
occl usion body 3 through at | east one comunication tube 6 by gravity.

Ther ef or ethe inkntank §. i dpastpiairedhich 4 tear enk potiohfitbn cdrouiyniBatiost tubkébs anme

time, the anbient air passes through the other conmunication tube 6 and

t aken i ntgotridedibakkwardkro théfwear face pf thaqtaetitionnesl] Sparibedtsd asfovienke ink

i npregnated in the ink occlusion body 3, a forward end opening portion of

t he ot herleeddmaitiflowabeteeh tieing tand7 ahd tiRSanitéan airctsi thg comniungatibn aibei ent air,
is sealed with the inpregnated ink and tenporarily closed. Therefore, the 7
10  6b protruded backward, and ink flows between the ink tank 7 and the ink occlusion
body 3 by the other communication tube 6a. On the other hand, in a state in which
the rear end of the communication tube 6b protruded backward from the rear face of
the partition wall 52 is located below the ink level, air flows between the ink tank 7
and the ambient air by at least one communication tube 6, and ink flows between the
15 ink tank 7 and the ink occlusion body 3 by the other communication tube 6,
[0013]
When ink is supplied from the ink tank 7 into the occlusion body 3 in the
direct-fluid-supply writing implement according to the first aspect of the invention, the
pentip 2 is directed downward. Then, ink is supplied from the ink tank 7 into the ink
20  occlusion body 3 through at least one communication tube 6 by gravity. Therefore,
ink is impregnated in the ink occlusion body 3. At the same time, the ambient air
passes through the other communication tube 6 and taken into the ink tank 7. When a
predetermined quantity of ink is impregnated in the ink occlusion body 3, a forward

end opening portion of the other communication tube 6, which has been taking in the

25  ambient air, is sealed with the impregnated ink and temporarily closed. Therefore, the



supply of the outside into the ink tank 7 is stopped. At the sane tine, the
ink supply fromthe ink tank 7 into the ink occlusion body 3 conducted by

t he conmuni cation tube 6, which has been supplying ink, is also stopped. As
a result, the front end opening portions of the conmunication tubes 6 are
put into a liquid-sealing state and 5 tenporarily closed. Accordingly, an
outflow of ink fromthe ink tank 7 and an inflow of air into the ink tank 7
are stopped, that is, a replacenment of ink and air is stopped. [0014] In

the direct- ioQh- S Ly Wit ing ] a I i he. fi.r aspect of
the i nvensE’P %lkféfﬁeoﬁﬁgg%a%pﬁet@g%ﬁg# %{EE pé%‘nn%ﬁﬁ%%lﬁﬁgrtll eﬂ%heesm%s §I§elyl ocat ed
in the i occl usi-on, bqdy. 3. Theref.ore,, all. the front end opening

porti ons%%ﬁ%'@oﬁﬁ% i B9 M‘“ﬁ&&é‘é“‘e“cbé’ﬁyéecwé‘ﬂe@ by tF SATPHGREOR | qui d
seal of ink ich is inpregnated in the ink o¢clusion hody 3. As result,
no surpl {ube ﬁw éChs'Eﬁﬁp'PqeéoF%PS]dfﬁgt ik i &1sp pp9ds o fﬁeresﬁhk%scfan&sepan body 3.
Accordingly, there is no possibility that ink | eaks outside from the pentip
2 side. PPepipgpoftions of dhe prmpppisatiarr uhpy o SipPRtyintg 7 ligwig-sealingeviaistand
according to the first aspect of the invention, includes plurality of the
commuhi cdemperarilybddesed, Akeerdingly wo outflompefaink figne thednk tagk Ftandma inllemuni cat i on
tube 6 supplies ink, the other comrunication tubes 6 supply air. Therefore,
at the i nifpirantosheaink tatk Baneptopped thatks, atrbplacansent pfink laad giasscstapgpede 20 ink is
first supplied to the ink occlusion body 3 which is not inpregnated with

ink, ink and di%0lddn be quickly replaced with each other. Accordingly, it
becones possible to start witing in a short period of tine. [0016] 1In the

di rect - f1 ui d- sapphe/divéct-flulDsdppBl ARG isplRaear Uabdrdiag td theffirkSispagpgct of 25
the invention, in the case where pressure in the ink tank 7 is raised by a
rise in theifention, front end portions of the communication tubes 6 are located in the ink
10  occlusion body 3. Therefore, all the front end opening portions of the communication
tubes 6 can be easily sealed by the liquid seal of ink which is impregnated in the ink
occlusion body 3.  As a result, no surplus ink is supplied from the ink tank 7 to the
ink occlusion body 3. Accordingly, there is no possibility that ink leaks outside from
the pentip 2 side.
15 [0015]
Since the direct-fluid-supply writing implement 1 according to the first aspect
of the invention, includes plurality of the communication tubes 6, that is two or more,
when at least one communication tube 6 supplies ink, the other communication tubes 6
supply air. Therefore, at the initial state of supplying ink, that is, in the case where
20 1nk is first supplied to the ink occlusion body 3 which is not impregnated with ink, ink
and air can be quickly replaced with each other. Accordingly, it becomes possible to
start writing in a short period of time.
[001¢€]

In the direct-fluid-supply writing implement 1 according to the first aspect of

25  the invention, in the case where pressure in the ink tank 7 is raised by a rise in the



tenperature, surplus ink, which has been pushed out fromthe ink tank 7,
passes through the conmunication tube 6 and is supplied into the ink
occlusion body 3 and tenporarily inpregnated inside the ink occlusion body
3. On the other hand, in the case where pressure in the ink tank 7 is

| owered by a decrease in tenperature, ink 5 inpregnated inside the ink
occlusion body 3 is returned into the ink tank 7 through the comunication
tubes 6. Due to the foregoing, in the case where pressure in the ink tank 7

h I bed
is ¢ ang%%gﬁggu?%;k%gg% @Pa\% thﬂéﬁ Be@R Xoubh &P Bul froftP RIORI AhE!Y ;%E grbed in

t he ink approprlate y returned 1ntd the ink tank

ut 5t do. TR forRupBAT G o SH shpfleAthic Bl SRhLOK bbEP RG2S 1,
to the first asE’ect of

h be 6b
i s protr JE8BOBY k\%’?ﬁwetéin\%?h ﬁnﬁkon%’ég’ O%tyﬁﬁfa p ef}ﬁ){’{gg{%@% 1““2@‘ ;ﬁdea

rear end portion of the.c ] |on t ube Qb | ocat ed i nside the ink
tank 7. [53¥ wbegehge%(ﬁ,gl gler'l‘}g 71 rlo‘t"’F@dSﬁ' ‘W‘F@?‘% 1 EHREaRTL5 0 essur e
change is caused in _a state in whi ch the pentip is directed downward,

pr essar i ABgregnated insidecthe ik eqelnsion qudv@slsmmmeé mt@éhe Bkdadp 2 Hirawglpdet i on of

the communication tube 6b protruded backward fromthe rear face of the
partiti orcommunigeion sukesfas torthe fieregeingnini thecassrivhard erepurainithenak passes
in the ink occlusion body 3 and quickly discharges outside. Accordingly,
there is tadk poshangdd) surplukatk inrthe Indthisk ‘6 oan Bapprofaiabely abgortadamthenisk pent i p 2
side. That is, according to the direct-fluid-supply witing inplenment 1
accor di ngpctlasivh®olly 8 aihd alsgpeapprapiriatdheretivied int@the, inlevamk 7. f Az stedalerit ispr essur e
change is caused in the ink tank 7 in a state in which the pentip is

di r ect ed podaie v@mifficibitly fre s fkift@n laakipg@veside. i nk from | eaki ng out or
blowing up fromthe pentip 2 side. 25 [0018] 9
10 [CO17]

In the direct-fluid-supply writing implement 1 according to the first aspect of
the invention,, at least one communication tube 6b is protruded backward from the rear
face of the partition wall 52 and a rear end portion of the communication tube 6b is
located inside the ink tank 7. Due to the above structure, in the case where a sudden

15 pressure change is caused in a state in which the pentip is directed downward,
pressurized air in the ink tank 7 flows into a rear end opening portion of the
communication tube 6b protruded backward from the rear face of the partition wall 52
and passes in the communication tube 6b and then passes in the ink occlusion body 3
and quickly discharges outside. Accordingly, there is no possibility that ink leaks out

20  or blows up from the pentip 2 side. That is, according to the direct-fluid-supply
writing implement 1 according to the first aspect of the invention,, even if a sudden
pressure change is caused in the ink tank 7 in a state in which the pentip is directed
downward, it is possible to prevent ink from leaking out or blowing up from the pentip
2 side.

25 [0018]



Especially when the pentip is directed dowmmward, even if the rear end
portion of the comunication tube 6b protruded backward is not | ocated
above the ink level, a distance fromthe ink level to the rear end portion
of the comuni cation tube 6b protruded backward is smaller than a distance
fromthe ink level to the rear face of the 5 partition wall 52, that is, a
di stance fromthe rear end portion of the communication tube 6a not
protruded backward fromthe rear face of the partition wall 52 to the ink

I evel . Ther ef orEpedRMwhiLihe HeRES W drecitdidodmiwakd, teRBiK ifl the fdafl@gNportishanged, a
|l arge quantity of ink is not pushed out fromthe ink tank 7 into the ink

occl usi onyrRiNsrdn@Reatichtlbe b prottided YakWakd isHot ftaRUWBoldHhe ik RY&NEd out
fromthe ink tank 7 into the ink 10 occl usion body 3 through the

conmmuni C%ﬁét%etfgﬁgstgg 10 e RPlf he) bl Cerld orlGE |0#ThORomiifealon tid 8R1 1Y al Ler

that, the rear eni ng portion of comuni cat pr ot r uded

backvar d gd, 93R8G5h O HREIER0NE, WS ohHELIALE O SALEGr b L each

ot her. ThHererore, pressurized alr a l'evel ™~ passes Frough the
conmupi cation tu 6 rotruded backward and,di scharges outside.. Due to the
5 T oPeqdeioncYaR Shr At i 8 HAEAFe T S Eoob Ra GErIcD aie camnisationt o | 1
whi ch the penti is directed wnward, it is.possipblet fficiently
prevent i*He ¢4 Boh PrakR wgbqs&waﬁf trowy 6irstg 265 ¢ BRPaREoRSkAl 5 2 Biedak [ do19)
In this connection, the case in which pressure in the ink tank 7 is suddenly
20 changderel.s Bhgpetarencyensvhen| nressyre mothe dnls ignkels suddeny changed, rdasgpi ch af t er
a cap has been attached onto the pentip side in an environnment of |ow
t enper at wuentitsgiof inknistniot pushied ovtfikm7he inkparls & intp tkelink rocglusionbpdpAeedt of hi gh
tenperature and the cap is detached fromthe pentip side. Alternatively, it
i's a casenlynawhiabhquahitiar of hepluapnk as phshed oustfitoat thedinkrtank 7higtopthetink si de in
one nornmal atnospheric pressure, the cap is detached 2S fromthe pentip side
whi | #0ai roctlosivhédodpkd thamkghrthiesconahumgcapioastabes & add iheldaindthednioroeslasion 10
body 3. Instantly after that, the rear end opening portion of the communication tube
6b protruded backward and a space formed above the ink level are communicated with
each other. Therefore, pressurized air above the ink level passes through the
communication tubes 6b protruded backward and discharges outside. Due to the
15  foregoing, even when a sudden pressure change is caused in a state in which the pentip
is directed downward, it is possible to sufficiently prevent ink from leaking out or
blowing up from the pentip 2 side.
{0019]
In this connection, the case in which pressure in the ink tank 7 is suddenly
20  changed is explained as follows. For example, it is a case in which after a cap has
been attached onto the pentip side in an environment of low temperature, air in the ink
tank 7 is pressurized in an environment of high temperature and the cap is detached
from the pentip side. Alternatively, it 1s a case in which after the cap has been

attached onto the pentip side in one normal atmospheric pressure, the cap is detached

25  from the pentip side while air in the ink tank 7 is being pressurized in a decompression
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state, for exanple, in an airplane. [0020] According to a second aspect of
the invention, as set forth in the first aspect of the invention, it is
preferable that positions of the forward end portions of the 5

conmmruni cation tubes in the axial direction are set equally to each other.
[0021] In the above direct-fluid-supply witing inplenment 1 according to
the second aspect of the invention, positions of the forward end portions
of the communication tubes 6 in the axial direction are set equally to each
other. T [ [ . ] jons 10 of the communication tubes 6 are not
separ at e ﬁ%#?gg%ﬁa@éﬁéggﬁﬁﬂ%%% | ongi tudi nal direction. Therefore,

di stances betwe he front end portions of the communication tubes 6
inside the ink occlusion body 3 are further reduced. Accordingly, a liquid

i t f.the f t d ' ti f. the ¢ [ [
Cubes 6 can be AURFIRE R SSFRRY awhspcot 1Py Mvettios ey 1 oty B AsRFLdent i n

from |l eaking outside. .15 [0022] .According to.a third aspect. of t

i nvent i orfhe F8vertiony df i+, prefe ﬁé thet osiyiope f the %OFW%‘%i Rk Rortisgs qﬂ{] the
preferable that the forward end portions of the comunication tubes are

| ocat €d afonyBEN¢atign subes yxheagial digectipn precgtieqaly foeacapPthehe pentip in the ink
occl usi on body. 20 {0023] In the direct-fluid-supply witing inplenment 1
according to thEP9hikd aspect of the invention, forward end portions of the
comuni cation tubes 6 are located at positions close to a rear end portion
of the pentip 2ntBeebdwe diteet-Hbidvsapplyrwidting smplement 1 atverdingko the sseqoud! | ed from
the front end opening portion of any comruni cation tube 6, 25 ink can be

qui ckly sdspgdtiofdhé inviehtom gitfsition? of Thefarvardeendaportibas bfithel @mmlidigrionf 11

tubes 6 in the axial direction are set equally to each other. That is, front end portions
10  of the communication tubes 6 are not separate from each other in the longitudinal
direction. Therefore, distances between the front end portions of the communication
tubes 6 inside the ink occlusion body 3 are further reduced. Accordingly, a liquid
sealing property of the front end opening portions of the communication tubes 6 can be
enhanced. Therefore, it is possible to further prevent ink from leaking outside.
15 [0022]

According to a third aspect of the invention, as set forth in the first aspect of
the invention, it is preferable that the forward end portions of the communication tubes
are located at positions close to the rear end portion of the pentip in the ink occlusion
body.

20 f0023]

In the direct-fluid-supply writing implement 1 according to the third aspect of
the invention, forward end portions of the communication tubes 6 are located at
positions close to a rear end portion of the pentip 2. Due to the above structure, even
when ink is supplied from the front end opening portion of any communication tube 6,

25 ink can be quickly supplied to the pentip 2. Therefore, at the initial stage of
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supplying ink, it becomes possible to start witing in a short period of
time. [0024] According to a fourth aspect of the invention, as set forth in
the first aspect of the invention, it is preferable that the forward end
portions of the conmunication tubes 5 are located at positions in the front
of the inside of the ink occlusion body, and the rear end portion of the
pentip is located in a front side of the inside of the ink occlusion body.
[0025] In the direct-fluid-supply witing inplenent 1 as set forth in the

four th asiffing R, Afbetdified NGRS BartSIrGk hARKER PRSI GHho t he pentip 2 is

| ocated in the front portion of the inside of the ink occlusion body 3, a
| ongi tudi nal siz@Qff the entire pentip 2 can be reduced. As a result, after
an abundant quantity of ink fromthe ink tank 7 has passed through the

conmuni cati on tyy . de h ' Q.t [ orfiom of the
pentip 2 thr ouéﬁ’f%%?%én% tﬁgal tggﬁgfa Qfﬁgofﬁg%‘?gﬁﬂéiagﬁ&gfgggqéfh%{}ﬂﬁp?sggc&ﬁ?ckI y
supplied to._a 15 forwar d rtion of, the pentip,2. Accordi.ngly, ink can
aoot ity BTG, frbRerarane e B5vair qat R B co B OR S Rnaue 11 ng
is broken or no _handwitin eco .blurred.. Since.the ]ongjtudinal size of
the enti & ie#ed gt BoSHigRs B’et%Egﬁon gﬁieé'ﬁﬁ#lc’fél?ez‘&lf 08&‘1%'394!0 ing cost of the
pentip 2 can be reduced. [ 0026 20 In the direct-fluid-supply witing
i npl ement 1 as thegiear gpd pprfipn phibernsatip ps lgsied in a fent side phtheArsidmot the t he case
where pressure in the ink tank 7 is raised by a rise in the tenperature,
surpl us imkocolusioptbods been pushed out fromthe ink tank 7, passes through
the communi cation tube 6 and is supplied into a front portion of the inside
of the ink ocdlo®gi5dn body 3 and after that, the ink is supplied into a rear
portion of the 25 inside of the ink occlusion body 3, then tenporarily
i npregnat ed i nn de difeet-floid-supgly writing implement 1 as set forth in the fourth aspect
10  of the invention, since the rear end of the pentip 2 is located in the front portion of the
inside of the ink occlusion body 3, a longitudinal size of the entire pentip 2 can be
reduced. As a result, after an abundant quantity of ink from the ink tank 7 has passed
through the communication tubes 6 and has been supplied to the rear end portion of the
pentip 2 through the inside of the ink occlusion body 3, ink is quickly supplied to a
15  forward end portion of the pentip 2. Accordingly, ink can smoothly flow out from the
pentip 2 under the condition that no handwriting is broken or no handwriting becomes
blurred. Since the longitudinal size of the entire pentip 2 can be set at a small size, a
manufacturing cost of the pentip 2 can be reduced.
[0026]
20 In the direct-fluid-supply writing implement 1 as set forth in the fourth aspect
of the invention, in the case where pressure in the ink tank 7 is raised by a rise in the
temperature, surplus ink, which has been pushed out from the ink tank 7, passes
through the communication tube 6 and is supplied into a front portion of the inside of

the ink occlusion body 3 and after that, the ink is supplied into a rear portion of the

25 inside of the ink occlusion body 3, then temporarily impregnated inside the ink
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occlusion body 3. On the other hand, in the case where pressure in the ink
tank 7 is |owered by a decrease in tenperature, ink inpregnated at the rear
of the inside the ink occlusion body 3 is returned fromthe front portion
of the ink occlusion body 3 into the ink tank 7 through the comunication
tubes 6. 5 [0027] According to the direct-fluid-supply witing inplenent 1
as set forth in the fourth aspect of the invention, front end portions of
t he conmuni cation tubes 6 are located in the front portion inside the ink

occ! usi OMcbdhnBodHE (0 HESURY B, iRLAUCHU herd HRBAL ROBHTA fAAKk'R Nk tank

7 is changed, surplus ink in the ink tank 7 is 10 appropriately absorbed
appr opr 1 AP B PR L RcRGs R Umpprald ik i hegnilt 5L BB T g ihe BF

rvent i o ciiEh oo §if o i pe BORCRonial SERY o for by BRORE'  Cor " ona
ubes. ar vk R 0B ER SRRmmaiPh A s Rat [he i nk 11 ows ¢ hor ebetween

t hrough the inﬁggfq4usion body. [0029] In the direct-fluid-supply witing

i npl erent 1 as orth in the fifth aspect of 20 the invention, since a
rear end of the pentip 2 and front end portions of the conmunication tubes 6

are not direct Accepstingta thy ditectHuid-syppbyr writing dmplementil ascet fudhin e of i nk
is inpregnated inside the ink occlusion body 3 between the rear end portion
of the pdouwitlp aspeghdf theeinvemsion, éroat snd podiens of thécomomnisatiomtubes & ases 6.
Therefore, even in the case where no ink is supplied fromthe ink tank 7,
for exangbeatedin ithe fivat pagomhside theeingemdclysians body 8ct Emeufpwthredatmvei n t he
case where the witing 13
structure, when pressure in the ink tank 7 is changed, surplus ink in the ink tank 7 is
10  appropriately absorbed into the ink occlusion body 3. After that, this surplus ink can
be appropriately returned into the ink tank 7. As a result, ink can be prevented from
leaking outside.
[0028]
According to a fifth aspect of the invention, as set forth in the first aspect of
15 the invention, a rear end portion of the pentip and the forward end portions of the
communication tubes are connected to each other so that the ink flows therebetween
through the ink occlusion body.
[0029]
In the direct-fluid-supply writing implement 1 as set forth in the fifth aspect of
20  the invention, since a rear end of the pentip 2 and front end portions of the
communication tubes 6 are not directly connected to each other, a predetermined
quantity of ink is impregnated inside the ink occlusion body 3 between the rear end
portion of the pentip 2 and the front end portions of the communication tubes 6.

Therefore, even in the case where no ink is supplied from the ink tank 7, for example,

25 in the case where the pentip is directed upward or in the case where the writing
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instrunent is set in a horizontal state, witing can be sufficiently
performed by the ink inpregnated inside the ink occlusion body 3 between
the rear end of the pentip 2 and the front end portions of the
comuni cation tubes 6. [0030] 5 According to a sixth aspect of the
invention, as set forth in the first aspect of the invention, it is
preferable that the forward end portions of the comrunication tubes are
inserted fromthe rear of the ink occlusion body to the front so as to push
and co N8l he, | | Usi N .S that
yNE’§S?1t§' ehpﬁ del'ii! :P or?z‘.(on{al St dé‘ lerrﬁﬁ'l i@ @u?&%l& i elééafrg%% Ble in

densi t e 1nk occlusion bo Vi Clni end portions

of the communication, tubes is,10 set.to0,be higher th nsi ¢ f _the ink
occl usi ol By Rh e s i oGt Bods) S bG8t ket SEp B Eep Reaplt"enc
portions of .the conmunic H{on tubesf %Oqglk In the direct-fluid-supply
writing itk pertpns o thecopympniGatipR bES Vi 1y aspect  of the invention, the
i nk occl usi on l%ﬁ)%% g i ncludes: a portion (high density portion 31) 15 in

whi ch density i e vi ci nity of the front end portions of the commrunication
tubes 6 is set high; and a portion (low density portion 32) in which

densi by in por Acenrlingtoepsixthfaspeatiod the ivention, ay Set erth irothe fsptaspertiofons of

t he communication tubes 6 is set low Therefore, ink in the ink occlusion
body 3 célbe inwergronf #rieprefeaatily thatphrecigrwmard gnd portivss ofifhglvotanmicagioptsties on 31 t o
the I ow density portion 32. Due to the foregoing, the front 20 opening

porti ons aof intstieedc onuthiecabn ofhtheuink sodslusmin trelyptosthe ifioak woldsquiphsb@aled by t he
i npregnation ink. As a result, in the case where pressure in the ink tank 7
i's reducedmpthye theoindidd @F tRaik ddehistomeoddt tortte fionk sorthatedpnsityedf the ihke i nk
occl usion body 3 does not remain in the ink occlusion body 3 but flows out

from t he datigéiofl 888y inva PiRInity T the fdfvard &l oo G thisécmimbRigiion thbésawgh t he
communi cation tubes 6 and appropriately returns 25 to the ink tank 7. 14

10  set to be higher than density of the ink occlusion body in a portion except for the

vicinity of the forward end portions of the communication tubes.
{0031]
In the direct-fluid-supply writing implement 1 as set forth in the sixth aspect
of the invention, the ink occlusion body 3 includes: a portion (high density portion 31)
15  in which density in the vicinity of the front end portions of the communication tubes 6
is set high; and a portion (low density portion 32) in which density in portions except
for the vicinity of the front end portions of the communication tubes 6 is set low.
Therefore, ink in the ink occlusion body 3 can be preferentially impregnated in the
high density portion 31 to the low density portion 32. Due to the foregoing, the front
20  opening portions of the communication tubes 6 can be positively liquid-sealed by the
impregnation ink. As a result, in the case where pressure in the ink tank 7 is reduced
due to a decrease in temperature, ink impregnated in the ink occlusion body 3 does not
remain in the ink occlusion body 3 but flows out from the high density portion 31 of
the ink occlusion body 3 through the communication tubes 6 and appropriately returns

25  to the ink tank 7.
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[0032] In the direct liquid witing instrument 1 as set forth in the sixth
aspect of the-invention, a difference in density of the ink occlusion body
3, that is, a difference in the density of the high density portion 31 and
the density of |ow density portion 32 of the 5 ink occlusion body 3 is
formed in such a manner that front end portions of the comrunication tubes 6
are inserted fromthe rear end portion of the ink occlusion body 3 to the
front portion and the inside of the ink occlusion body 3 is pushed and
conpressed forwapdy,jTherefore, it is unnecessary to previously provide a
difference in density in the ink occlusion body 3 before the comrunication
tubes 6 are as I L -t he. | Gl usi v, : r.chi ,

$EHR a‘ifkc#ﬁg,ﬁngg&u_rgg m%er &ft< %Lséefg%@gﬁ th%mxﬁ? | ﬁgc' @gh%" sevent h

manuf act uri ng can be ver or me ccor

aspect of_the invertion,. set rth in.the first.,aspect.. of the,invention,
"ePre. or drihlip & GiftreRindpdiar B ik ssEE vo8k 31 SRS SiieRhek itk ber or
the opening.portjon is, apened is.closed,with I ody,.a .o ction tube
o or ot r aa e Bieh epSh Bian, 1 Aud BRCseNsing oplaPy ficheith AtioR 2 RIS
connection tuhe.is attached to the inside of the front end openi.ng portion
of the i HI ESHRSIOR Ody oh i deinsd Bt SHRNef HEﬂterfg ‘E%’d?o@t?ﬁ%lé’ftt €open the
i nk tank, 20 the conmmunicatjion tube protruded backward fromthe rear face of
the par tPEPBRIGEPR tybgs P Geeinsarted fEqm the ngar endrpestian ¢fithe inkeocclysignidrdy r ear end
of the communication tube protruded backward fromthe rear face of the
partitiofd teathe frent pemicadandt the imside tafothei mkaodclusion bastit Boia pishechand ear end
of the <connection tube, or alternatively, a position in an axial direction
of the reampesstdpforwardn THerefore he iconmenessaytto queviolsty providelwddiffelrmcéwar d f r om
the rear face of the partition wall 15

in density in the ink occlusion body 3 before the communication tubes 6 are assembled

10 into the ink occlusion body 3. Accordingly, manufacturing can be very easily
performed.
[0033]
According to a seventh aspect of the invention, as set forth in the first aspect
of the invention, it is preferable that
15 a front end opening portion of the ink tank before the opening portion is
opened is closed with a plug body,
a connection tube is protruded backward from a rear face of the partition wall,
the connection tube is attached to the inside of the front end opening portion
of the ink tank, the connection tube pushes the plug body so as to open the ink tank,
20 the communication tube protruded backward from the rear face of the
partition wall is located inside the connection tube, and
the rear end of the communication tube protruded backward from the rear face
of the partition wall is located at a position in a front portion of the rear end of the
connection tube, or alternatively, a position in an axial direction of the rear end portion

25  of the communication tube protruded backward from the rear face of the partition wall
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and a position in the axial direction of the rear end portion of the
connection tube substantially coincide with each other. [0034] In the
direct-fluid-supply witing inplement 1 as set forth in the seventh 5
aspect of the invention, when the connection tube 54 is attached to the
front opening portion of the ink tank 7, the connection tube 54
appropriately pushes the plug body 71 so that the plug body 71 can be
positively pulled out fromthe ink tank 7. Further, there is no possibility

that ink ah?fééﬁ?&ﬁéé h#glef ) aia_ra%pg)ﬂtkoﬁttﬁ@ lCeaf Al 05&3@ hmeoéoﬁeéﬁannﬂlbeou_t the

pl ug body the 1 nk tan e rear en e conmuni cati on pipe 6b

10 protr Kk [ e rear face of the partition wall 52 is greatly
&gﬁsgzg@%ﬁv\%?@ﬁ%d% H‘e&& other,

pr ot rude respect to the rear end of the connection tube 54,
when t he connec[tdpq&[] tube 54 is inserted into the front end opening portion
of the ink tank 7,”" the comrunication tube 6b cones into contact with the

pl ug body 71. Therefore, (it ma becone i npossible to, positivel |1 out
t he plug body 1-‘E (#W tqlfécﬁ'%‘ﬂdtsaﬂéyﬂnﬁﬂﬁ fmelement 1 a5 st ﬁoggamp%sﬁle%?'ﬁﬁty t hat
the plug body 71 is detached fromthe front end opening portion of the ink
tank 7 bespack of Hie mgemion: whan thepeonnaction whensttds attached tatisdiont opemag front

end opening portion of the ink tank 7, and ink may |eak outside. [0035]
Accor di ngrortieneef the ikttank €, ghe consfectionetubp vé appropriatgly pshesithe piagibedy e sevent h
20 aspect of the invention, it is preferable that a protruding piece for
pushi ng ocoeehati the pbfg bddy Pl oan begysitively palled wat GbmothennintankHe ifictheank i s
arranged on one side at the rear of the connection tube, and an outer face
of the caherand aapbsibilitylthatpinbl¢ake @dishiecikovarthe inkoanit Rat tleaime bépelliag t he
partition wall and an inner face of the protruding piece are nade to cone
25 cl ose dubptiRasihg Bbdefromlife ink tank 7. If the rear end of the communication pipe 6b
10  protruded backward from the rear face of the partition wall 52 is greatly protruded
backward with respect to the rear end of the connection tube 54, when the connection
tube 54 is inserted into the front end opening portion of the ink tank 7, the
communication tube 6b comes into contact with the plug body 71. Therefore, it may
become impossible to positively pull out the plug body from the ink tank 7. Further,
15  there is a possibility that the plug body 71 is detached from the front end opening
portion of the ink tank 7 before the connection tube 54 is completely attached to the
front end opening portion of the ink tank 7, and ink may leak outside.
{0035]
According to an eighth aspect of the invention, as set forth in the seventh
20  aspect of the invention, it is preferable that a protruding piece for pushing one side of
the plug body at the time of opening the ink tank is arranged on one side at the rear of
the connection tube, and
an outer face of the communication tube protruded backward from the rear

face of the partition wall and an inner face of the protruding piece are made to come

25  close to each other.
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[0036] In the direct-fluid-supply witing inplenment 1 as set forth in the
ei ght h aspect of the invention, when the plug is pulled out fromthe ink
tank 7, the protruding piece 54a pushes one side of the plug body 71.
Therefore, the plug body 71 can be 5 appropriately pulled out. In the case
of a structure in which an outer face of the conmunication tube 6b protruded
backward froma rear face of the partition wall 52 and an inner face of the
protrudi ng piece 54a do not cone close to each other, the follow ng
problens may bggneountered. Wien the plug is pulled out fromthe ink tank
7, the conmmunication tube 6b protruded backward fromthe rear face of the 10

titi |1 [ Jut ; | : t
St h plug pif fis s Al epRiihe Shitmbi R (O hesBR b2 (10 S, B
b i ible t i. at |..J t .1.h I f he ink tank 7.
oSS TR BBl ok SR, ABEAEBIS R a0 el R A, T
first t 15 the i t] jt_i f b h he,.i nk | usi
body i e dacRSEE o SHEne] 17 PUE oY Bha TATURFacHEiRYE SBRY | noBbffect od at
the rear of the high density portion, and the forward end portions of the
commuRi ¢ APPIORNEIGTEBuIkEHOR o 1h b cassfor SErH‘”é“rep’é‘nWL'\g%aﬁ“emI‘tﬁb gPfithet he high
density portion. [0038] 20 In the above direct-fluid-supply witing

i mpl enentcommysicagion ke 6b protfuded hackward Fogea weastfagenel thapeitiosrwallfzn i nk 8
is supplied fromthe ink tank 7 into the ink occlusion body 3 under the

condi t i orand tasit innérefape of ithe pratmiditigr piecee B4l domat cdmeadsego daclywthef,rtben t he i nk
tank 7 by gravity and passes at |east in one conmunication tube 6 and is
suppl i ed following phnolyjbmsl ereyi bey eqponttersd. 3 Windn thaeplughls mdlet wsi donbtheyini3.
Therefore, 25 ink 8 is inpregnated in the high density portion 31 described
bef ore. Aank fetleac@nmiification tube 6b protruded backward from the rear face of the
10  partition wall 52 comes into contact with the plug body 71 and obstructs a smooth plug
pullout motion of pulling out the plug body 71. Therefore, it becomes impossible to
appropriately pull out the plug from the ink tank 7.
[0037]
According to a ninth aspect of the invention, as set forth in the first aspect of
15 the invention, it is preferable that the ink occlusion body includes a high density
portion and a low density portion connected at the rear of the high density portion, and
the forward end portions of the communication tubes and the rear end of the
pentip are located in the high density portion.
[0038]
20 In the above direct-fluid-supply writing implement 1 as set forth in the ninth
aspect of the invention, when ink 8 is supplied from the ink tank 7 into the ink
occlusion body 3 under the condition that the pentip 2 is directed downward, ink 8
flows from the ink tank 7 by gravity and'passes at least in one communication tube 6

and is supplied to the high density portion 31 of the ink occlusion body 3.  Therefore,

25 ink 8 is impregnated in the high density portion 31 described before. At the same
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time, the anbient air flows in the other conmunication tubes 6 and is taken
into the ink tank 7. [0039] Wen a predeterm ned quantity of ink is

i npregnated in the high density 5 portion 31 of the ink occlusion body 3,
the front end opening portions of the other comrunication tubes 6, which
have been taking in the anbient air, are |liquid-sealed by the inpregnation
ink and tenporarily closed. Therefore, the supply of the anbient air into
the ink tank 7 is stopped. At the same tine, the supply of ink fromthe ink

k i Nk | {Si 3.th . ' ' be 6, which
hac been - SR a A RO er b utetond oS RRRAT, 64 % il o g™ ©

openi ng portions of the communication tubes 6 are put into a |iquid-seal
state an&mﬁénporarily cl osed. Accordingly, an outflow of ink fromthe ink
tank 7 and an i%flgg of air into the ink tank 7 are stopped, that is, a
repl acenent of I°fR7%nd air is stopped. [0040] 15 In the direct-fluid-supply
witing inplenent 1 as set forth in the ninth aspect _of the invention, the
i nk occl usi on NP 3 predetermined quassitst Phank py ynprgepated yn By higbndewsity in whi ch
density in the vicinity of the front end portions of the comunication tubes
6 i sSsetpoftioghl!l af theaingoraclusion(basly Heheiftopt sod opemng Pprtions wifithé othensi ty in
portions except for the vicinity of the front end portions of the

comuni cabmamnicatios tubes 6, which have b2 talling af the embienkair,rar¢ hgmdskaledsy usi on
body 3 can be preferentially inpregnated in the high density portion 31 to

the | ow dienisiprygnation inknandZempbi@rityocloded. f Thergfuraghe supplyf 6fthé ambizaniing
portions of the communication tubes 6 can be positively |iquid-sealed by the

I npr egnatatgrihd il tarkS7 & steppelit . At thelshfe ¢Ginfee theh@pFly R @SSH® thdlinkhenk Pk tank 7
is reduced due to a decrease in tenperature, 1nk inpregnated in the ink

occl usi 0o RRENNIB oEABSIoR Vod¢o3 NBMARELRA thd coleninidaties Gt 0w had teet 1 ows
out fromthe high density portion"31 of 18
10  supplying ink, is also stopped. As a result, the front end opening portions of the
communication tubes 6 are put into a liquid-seal state and temporarily closed.
Accordingly, an outflow of ink from the ink tank 7 and an inflow of air into the ink
tank 7 are stopped, that is, a replacement of ink and air is stopped.
[0040]
15 In the direct-fluid-supply writing implement 1 as set forth in the ninth aspect
of the invention, the ink occlusion body 3 includes: a portion (high density portion 31)
in which density in the vicinity of the front end portions of the communication tubes 6
is set high; and a portion (low density portion 32) in which density in portions except
for the vicinity of the front end portions of the communication tubes ¢ is set low.
20  Therefore, ink in the ink occlusion body 3 can be preferentially impregnated in the
high density portion 31 to the low density portion 32. Due to the foregoing, the front
opening portions of the communication tubes 6 can be positively liquid-sealed by the
impregnation ink. As a result, in the case where pressure in the ink tank 7 is reduced

due to a decrease in temperature, ink impregnated in the ink occlusion body 3 does not

25  remain in the ink occlusion body 3 but flows out from the high density portion 31 of
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the ink occlusion body 3 through the conmunication tubes 6 and appropriately
returns to the ink tank 7. [0041]] 1In the direct-fluid-supply witing
inplenent | as set forth in the ninth aspect 5 of the invention, since the
front end portions of the comunications tubes 6 are |ocated in the high
density portion 31 of the ink occlusion body 3, all the front end portions
of the communications tubes 6 can be easily closed with the |iquid seal
conposed by ink inpregnated in the ink occlusion body 3. As a result, no

sur pl us ink. i [ r ' . 7t e i [ body 3.
Accor di nlgt;llt’]é;fnk?lﬁglrﬂge)lg%' g) 8%‘65 6%5%1 g%lhﬁ Jto;%P %@?A&o%&u ?er?ck% %@aar?g pég)&%geﬁ%%%f'ﬁgm t he
pentip 2ts' de. #?1%472] In the direct-fluid-supply witing inplenent 1 as set
forth in'¢ l?ilf aspect of the invention, a rear end of the pentip 2 is
| ocated in the[ﬁi%q density portion 31. Therefore, even when ink is not
supplied fromt &4k t ank 7, for exanple, even when 15 the pentip is
directed upward or t.he \é” ting, instrupent bOdi‘/I is horjzont aI_Ii; set, witing
can be suffici &thedisst-Himdrgply Wrting kuplemenighas et toh imtheninh ageset ¢y
portion 31 of the ink occlusion body 3. [0043] According to a tenth aspect
of the i ofthetinvantionssingsithe Fontendportiensif thecompericatioms tybgs fiaee fosatedt i on, it
is preferable that the comunication tubes penetrate the inside of the |ow
densi ty potheihigh density pheioncylvefrthe enkdogstusiondredly 3t all ke frentrendipodtionef t ubes and
the rear end portion of the pentip are located in the high density portion.
[0044] 2he ¢ommimecations ehbek [6uiad-beugapil y closddt witly thenfpjuidrseal cdmpesed dly ifilort h i n
the tenth aspect 19
impregnated in the ink occlusion body 3. As a result, no surplus ink is supplied from
the ink tank 7 into the ink occlusion body 3. Accordingly, there is no possibility that
10 ink leaks outside from the pentip 2 side.
[0042]
In the direct-fluid-supply writing implement 1 as set forth in the ninth aspect
of the invention, a rear end of the pentip 2 is located in the high density portion 31.
Therefore, even when ink is not supplied from the ink tank 7, for example, even when
15  the pentip is directed upward or the writing instrument body is horizontally set, writing
can be sufficiently performed with ink impregnated in the high density portion 31 of
the ink occlusion body 3.

[0043]
According to a tenth aspect of the invention, as set forth in the ninth aspect of
20  the invention, it is preferable that the communication tubes penetrate the inside of the
low density portion, and
the forward end portions of the communication tubes and the rear end portion
of the pentip are located in the high density portion.

[0044]

25 In the direct-fluid-supply writing implement 1 as set forth in the tenth aspect
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of the invention, the comunication tubes 6 penetrate the inside of the | ow
density portion 32. Therefore, the | ow density portion 32, the capacity of
which is sufficiently |large, can be provided w thout increasing an outer

di anmeter of the portion in which the ink occlusion body 3 is accomodat ed.
In the case where the 5 conmmunication tubes 6 are connected to the high
density portion 31 without penetrating the inside of the |ow density
portion 32, an outer diameter of the portion of the witing instrunent

body, in ich the | occlusion b IS acco dat ed. .i .S, I ncreased and
e beconmsl e fvetiiort e, BORmBIcARoR Wes & pehsTREEE RICEL pistiomt T8

Al ternatively, capacity of the [ow.densit rtion 32.is reduced and there
isa 10 pﬁ)&g%/jl B?i i ?ﬁ“eﬁfﬁ%’ stI]? pPHs qeﬂ?tycgﬂrt'ﬁ%‘t ggvet%fcf‘i)acﬁ't@n?f lef)léo‘F bed from
the ink tapk.7. [0045] _According.to an eleventh aspect of the invention, as
set fort fuilicientx larepGan begevided prithput meseasing am outgh diamets of shepergoang
portions of the conmunication tubes are inserted into the ink occlusion
body fr o tweich ethe iskdocalunion bedy nd gspmmedateds (hethe Scase mkaie cthei on t ubes
push and conpress the inside of the ink occlusion body forward, so that the
hi gh Henspmmusiatipontubes féorane cconnexitett to hthei highodensitsi pertibndy! i withdwe vicinity
of the forward end portion of the comunication tubes. [0046] |In the direct
| i qui d wpehétraging mlsd inside iof thk law deesity portibn B2, anhenter dametehofahip pottionfof 20 t he
invention, a difference in density of the ink occlusion body 3, that is, a
di f f er enake imitihd éngi@msnt Yody, ih vehikh gie RRBLluyiop Mody GnisAtcammotdted density of

| ow density portion 32 of the ink occlusion body 3 is fornmed in such a

manner t Badredse@nhd GhBebthdd QifcoM e us&ofﬂ’rﬂﬁlhcméi\ﬁﬁtirgyh%&u&eﬁf Bodylsert ed
fromthe rear end portion of the ink occlusion body to the front portion

and the iQghsiRively, bhEapalily QFGheIIbRNIERRY pdriich BYSHeddRRd #a gRAPiessed
forward. Therefore, It IS unnecessary to previously provide a difference 20

10 possibility that surplus ink can not be sufficiently absorbed from the ink tank 7.

{0045]

According to an eleventh aspect of the invention, as set forth in the ninth
aspect of the invention, when the forward end portions of the communication tubes are
inserted into the ink occlusion body from the rear end, the front end portions of the

15 communication tubes push and compress the inside of the ink occlusion body forward,
so that the high density portion is formed inside the ink occlusion body in the vicinity
of the forward end portion of the communication tubes.

[0046]

In the direct liquid writing instrument 1 as set forth in the eleventh aspect of

20  the invention, a difference in density of the ink occlusion body 3, that is, a difference in
the density of the high density portion 31 and the density of low density portion 32 of
the ink occlusion body 3 is formed in such a manner that front end portions of the
communication tubes 6 are inserted from the rear end portion of the ink occlusion body
3 to the front portion and the inside of the ink occlusion body 3 is pushed and

25  compressed forward. Therefore, it is unnecessary to previously provide a difference

20



in density in the ink occlusion body 3 before the comunication tubes 6 are
assenbled into the ink occlusion body 3. Accordingly, manufacturing can be
very easily perforned. Further, the front end portions of the conmuni cation
tubes 6 and the high density portion 31 can be connected to each ot her

W t hout causing any defect. 5 [0047] According to a twelfth aspect of the
invention, as set forth in the ninth aspect of the invention, it is
preferable that the high density portion is forned when an outside of the

1k occl s an Bocht. gy RUSDAG, 808, SRR AR A IMRLAch Bk b hefiigt on

Due to the a 1on, 1 econes ‘unnecessary to previously provide

a 10 dif.ference.in densi in,the 1nk. occlusian. . body 3. ,Therefor t he

Wi ting 108t PGk SRS, hay vy o Rebiinghh i SRR] o3 FaBHY HE: ci ng ¢ o
a thirteenth aspe f the invention, as.,set forth.in the nint aspect of
Fhe | nvoreTTommed ; Hugthe, URFa <Be pRAIOnE AEII COMIRRIAIPD tihs 6135 thhighy rod vhen
a 15 front end face_of the ink occlusjon body is pushed and conpressed
backwar d.depsity pogtiqmdl eandigeconperded tourach athey w%@&cﬁ%n&ﬁ%@&fféar y to

previously provide a difference in density in the ink occlusion body 3.
TherePore, the MU4%Ing instrument 1 can be very easily manufactured. [0049]
20 According to a fourteenth aspect of the invention, as set forth in the
ninth aspect dfccotiing tovaerwdlidmaspect ofsthpnefestiomlas sethfatthtim the nikthaaspeatisi on body
includes a first ink occlusion body, of which density is set at a high
val ue, andtle ineaniod, it ikprefecdbles thanthie hiish demkityportibn defosmed when siebutaidea | ow
val ue, wherein the first ink occlusion body forns the high density portion
and t he sfelyiak oblusicbbsydh peshed ahd ympressas invid iroawadeih dirédtiopor ti on. 21
Due to the above constitution, it becomes unnecessary to previously provide a
10  difference in density in the ink occlusion body 3. Therefore, the writing instrument 1
can be very easily manufactured.
[(0048]
According to a thirteenth aspect of the invention, as set forth in the ninth
aspect of the invention, it is preferable that the high density portion is formed when a
15  front end face of the ink occlusion body is pushed and compressed backward.
Due to the above constitution, it becomes unnecessary to previously provide a
difference in density in the ink occlusion body 3. Therefore, the writing instrument 1
can be very easily manufactured.
[0049]
20 According to a fourteenth aspect of the invention, as set forth in the ninth
aspect of the invention, it is preferable that the ink occlusion body includes
a first ink occlusion body, of which density is set at a high value, and
a second ink occlusion body, of which density is set at a low value, wherein

the first ink occlusion body forms the high density portion and the second ink

25  occluston body forms the low density portion.
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Due to the above constitution, the high density portion 31 and the | ow
density portion 32 can be positively set in the ink occlusion body 3

wi t hout causing any deviation, that is, a difference in density can be
positively set in the ink occlusion body 3. 5 [0050] According to a
fifteenth aspect of the invention, as set forth in the ninth aspect of the
invention, it is preferable that a front end opening portion of the ink tank
before the opening portion is opened is closed with a plug body, 10 a

connection t Ub‘i)de%o@ﬁé’&ﬂokl@%ﬂnéﬁ%&lﬂi‘@ﬁ% J{I%lgﬂ%rﬁgfr ?%io ?‘i&nﬁ{tlﬁé L Ré?}fs}tgt | on

wal |, the connection tube 1s attat nsi e front e&nd

openi o BEHAPT A 1l 3 HRCECORSEICRody S, HARSRNE 109 o0

so as to*open a he comruni Ion rd from
the rear face of.the rtition,wall is |ocated inside. the connection tube,
and 15t HE daT id® e fience aishPbetnds rabueh s PURS i oEeRSRATORY om « ne
rear fac§ of the partition wall is located at a position in a front portion
of the rear end of the connection tube, or alternatively, a position in an
axial _direction of the rear end portion of the comrunication tube protruded
backward from tif¥3%dar face of the partition wall and a position in the
axial direction of the rear end portion of the connection tube 20
substantial | y decaidingtoq fifteeaticaspestiod the inpgsion, as et ford initherinthfaspecd- suppl y
witing inplement 1 as set forth in the fifteenth aspect of the invention,
when t he of therigednition, it isipeefbrableghatt t ached to the front opening portion of the
ink tank 7, the connection tube 54 appropriately pushes the plug body 71 25
so that the pl agfromdgnd’dpeniny pertposeft theahk tpalt befbrotite dpeming pertionkist ank 7.
Further, 22
opened is closed with a plug body,
10 a connection tube is protruded backward from a rear face of the partition wall,
the connection tube is attached to the inside of the front end opening portion
of the ink tank, the connection tube pushes the plug body so as to open the ink tank,
the communication tube protruded backward from the rear face of the
partition wall is located inside the connection tube, and
15 the rear end of the communication tube protruded backward from the rear face
of the partition wall is located at a position in a front portion of the rear end of the
connection tube, or alternatively, a position in an axial direction of the rear end portion
of the communication tube protruded backward from the rear face of the partition wall
and a position in the axial direction of the rear end portion of the connection tube
20  substantially coincide with each other.
[0051]
In the direct-fluid-supply writing implement 1 as set forth in the fifteenth
aspect of the invention, when the connection tube 54 is attached to the front opening

portion of the ink tank 7, the connection tube 54 appropriately pushes the plug body 71

25  so that the plug body 71 can be positively pulled out from the ink tank 7. Further,
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there is no possibility that ink | eaks outside fromthe ink tank 7 at the
time of pulling out the plug body fromthe ink tank 7. If the rear end of
t he conmuni cation pi pe 6b protruded backward fromthe rear face of the
partition wall 52 is greatly protruded backward with respect to the rear
end of the connection tube 54, when the connection 5 tube 54 is inserted
into the front end opening portion of the ink tank 7, the conmunication
tube 6b cones into contact with the plug body 71. Therefore, it may becone

i mpossi blg ta positi.v. ul | .oyt the u od r the j.nk t.ank. 7.

Furt her, UFifdP goipgsséb'ﬁbggﬁg‘olnllki@%‘St%?d{)hgg‘ptgﬁémﬁgﬂgmﬁ tﬁ%{"ﬂ?&oi@ﬂ 18 rom t he
front end opgenin ortion af the jnk _tank 7 before the connectjon, tube 54
i s conpl ePdithe @Pg&@ﬁ%éf%t Hak taﬂ% *r Qﬁfheerﬁar ?Jﬁe?ﬁhﬁ COBRUNIGALISR PPRED nk t ank
7, and ink may | eak outside. [0052] According to a _sixteenth aspect of the
i nvent i orprofydeskbackwyatd, fiom theerepy faceaftthe pagivestwalt 52 e greatly irpisvded ¢ | s
preferable that a protruding piece for pushing one side of the plug body at
the tine hﬁckwp@nwrmg respectite the: eak ends ofathe gapregtion tubsS4s wen the eamaeqtivar of 15
t he connection tube, and an outer face of the comrunication tube protruded
backwér d tuborhi4t he inssded inac ¢hoffranheendappéning rponadt ofirtle anki tanker 7.f thee of t he
protrudi ng piece are nmade to cone close to each other. [0053] 20 In the
di r ect - f | econctngnipgrion tubé 6b ngmestinke ommact vithsths @lugf mydyl 7 1. n Thbrefere xit eyt h

aspect of the invention, it is preferable that, when the plug is pulled out
fromthe bpetkmetimplssible tdrgogitivaily pall Bot the ey Bully fpois hRsinknenls7.deFather,he pl ug
body 71. Therefore, the plug body 71 can be appropriately detached. In the

case of ahgfel WG PoRibility WRatClhe Phug BHEE!T1fidRtRhed HBNC ARG CRI ningbe 6D
protruded backward froma rear face of the 25 partition wall 52 and an inner

face of thGieK 8F itk Jall ? 6Eforé thelGrBltidnOBe 5k S EothPleteBattached to the

10  front end opening portion of the ink tank 7, and ink may leak outside.

(0052]

According to a sixteenth aspect of the invention, as set forth in the fifteenth
aspect of the invention, it is preferable that a protruding piece for pushing one side of
the plug body at the time of opening the ink tank is arranged on one side at the rear of

15  the connection tube, and

an outer face of the communication tube protruded backward from the rear
face of the partition wall and an inner face of the protruding piece are made to come
close to each other.

[0053]

20 In the direct-fluid-supply writing implement 1 as set forth in the sixteenth
aspect of the invention, it is preferable that, when the plug is pulled out from the ink
tank 7, the protruding piece 54a pushes one side of the plug body 71. Therefore, the
plug body 71 can be appropriately detached. In the case of a structure in which an
outer face of the communication tube 6b protruded backward from a rear face of the

25  partition wall 52 and an inner face of the protruding piece 54a do not come close to
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each other, the follow ng problens may be encountered. When the plug is
pulled out fromthe ink tank 7, the communi cation tube 6b protruded
backward fromthe rear face of the partition wall 52 cones into contact
with the plug body 71 and obstructs a snooth plug pullout notion of pulling
out the plug body 71. Therefore, it becones 5 inpossible to appropriately
pull out the plug fromthe ink tank 7. [0054] According to a seventeenth
aspect of the invention, there is provided a direct-fluid-supply witing

i mpl ement_conprisi ng;, a. pentip: 10 an ink occlusi@n dy, connect.ed to a rear
ond of 1 ieaS e e Bitofie s oay W srlopREe s WHen e Miuf 8 PR 0 8 o
the rear of the jnk cl usi on .body: a plurality, of co ni cati on tubes that
omnec s frame tedek b £ domminigation.tube &t Biotsted baknariBoR tiaten e ua |
provi ded between the ink occlusion body and the ink tank, _wherein forward

end por t i%5rie artitiea wyhd fiomesiisie eomed Witk thy pluglpsdy Topndobstiytn? a front

face of the partition wall, and are |ocated inside the ink occlusion body, a

connect i ¢moptibplugullewamotion ofipulling wut thedplopdaindl pofhereferafit béremenk tank is

20 protruded backward with respect to the rear face of the partition wall,

and f bowippesiife® apprqpriatelyopdl out thenglug fnomuthe okt tankn7t ubes so as to penetrate

the partition wall |ocated in the connection tube. 25 24 (claim17) [0055]
[0054]

According to a seventeenth aspect of the invention, there is provided a
direct-fluid-supply writing implement comprising:
a pentip;
10 an ink occlusion body connected to a rear end of the pentip;
an ink tank that directly stores ink and is-arranged at the rear of the ink
occlusion body;
a plurality of communication tubes that connects the ink tank to the ink
occlusion body; and
15 a partition wall provided between the ink occlusion body and the ink tank,
wherein
forward end portions of the communication tubes are protruded forward from
a front face of the partition wall, and are located inside the ink occlusion body,
a connection tube attached to the front end opening portion of the ink tank is
20  protruded backward with respect to the rear face of the partition wall, and
flow passages is provided in the communication tubes so as to penetrate the

partition wall located in the connection tube.

25
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Each communi cation tube 6 of the direct-fluid-supply witing inplenent 1 as
set forth in the seventeenth aspect of the invention, has a function of
supplying ink 8 5 fromthe ink tank 7 into the ink occlusion body 3 and a
function of supplying the anbient air into the ink tank 7. When the pentip
2 is directed downward at the tinme of supplying ink 8 fromthe ink tank 7
into the ink occlusion body 3, ink 8 flows by gravity fromthe ink tank 7
into the ink occlusion body 3 through at |east one comrunication tube 6.
Thereforzcl jnr7is i npregnated in the ink occlusion body 3. 10 At the sane
time, the“&fb Qnt air is taken into the ink tank 7 through the other

communi cati on tQREEHG. That is, in the case of conmmunication tubes 6, the
nunber of mhiéh I'S°n (n is an integer of 2 or nore), ink is supplied by the
comruni cati on tubes 6, the nunber of which is not |less thapn 1 and not nore
than (n - 1), &dehepmmypication RibeHefl the éﬁﬁ?&ﬂw@mﬂhﬁ wriipg dmplegigghil \as t he
anbient air. 15 [0056] Wen a predeterm ned quantity of ink 8 is inpregnated
in the i Wkt oedlinshe sevenisenthaspest pb theainvention, Biseh fungtipe of penpling inke8 ot her
comuni cation tube 6, which has been taking in the anbient air, is sealed
wi t h Bhe framptheyimkt tadk ihintatkk inknpeshsdn Yodywe Bosdde filistorfofsepplying theppl y of
the outside into the ink tank 7 is stopped. At the 20 sane tine, ink supply
from t he ambiert aitkintd thatik tank 7i nWicecthe pestip Bosidir&tebdawewad abyhe tihe

conmuni cation tube 6, which has been supplying ink, is also stopped. As a
result, dfkepplymgtinesdiapahe ik ok Uiiawsthefink beclesicartiodycatink8 flabeby6 are put
into a liquid-sealing state and tenporarily closed. Accordingly, an outflow
of ink freaityhEom fMe trknkank Andtoathe Mkl B¥¢l@dioRibbdy ¥ Shrbligh iahHedsBge 7 ar e
stopped, (that is, a replacenment of 25 ink and air is stopped. 25 [0057]

I'n the dighgehmidatibs1e84°8! YTHErbfokd)dnk #PlRHRBAatdd i theSiak dclubibn ibddy e
sevent eenth
10 At the same time, the ambient air is taken into the ink tank 7 through the other
communication tubes 6. That is, in the case of communication tubes 6, the number of
which is n (n is an integer of 2 or more), ink 1s supplied by the communication tubes 6,
the number of which is not less than 1 and not more than (n - 1), and the other residual
communication tubes & supply the ambient air.
15 [0056]

When a predetermined quantity of ink 8 is impregnated in the ink occlusion
body 3, a forward end opening portion of the other communication tube 6, which has
been taking in the ambient air, is sealed with the impregnated ink and temporarily
closed. Therefore, the supply of the outside into the ink tank 7 is stopped. At the

20  same time, ink supply from the ink tank 7 into the ink occlusion body 3 conducted by
the communication tube 6, which has been supplying ink, is also stopped. As a result,
the front end opening portions of the communication tubes 6 are put into a
liquid-sealing state and temporarily closed. Accordingly, an outflow of ink from the

ink tank 7 and an inflow of air into the ink tank 7 are stopped, (that is, a replacement of

25  ink and air is stopped.

25



aspect of the invention, front end portions of the communication tubes 6 are
| ocated in the ink occlusion body 3. Therefore, all the front end opening
portions of the 5 comrunication tubes 6 can be easily sealed by the |liquid
seal of ink which is inpregnated in the ink occlusion body 3. As a result,
no surplus ink is supplied from the ink tank 7 to the ink occlusion body 3.
Accordingly, there is no possibility that ink |eaks outside fromthe pentip
2 side. [0058] 10 The direct-fluid-supply witing inplenent 1 as set forth
in the seventqugﬁﬁ]aspect of the invention, includes a plurality of

conmuni cation tubes 6, that is, two or nore comunication tubes 6.

Theref ore, whe I |.ea ope communi cation tube 6 uppliges ink, the other
Communt cat i on- tRHESERE MR SeRRy whgne tapBReht B es it S F sevpigpncy
supplying ink, .that is, ip the case where ink is fjrst supplied tq the ink
15 ocal USISBIFt BEHY IAVaRPRATTPY SAgiPORIARF of Ha CHPMIFRtIORUbE AATR IRFatEdin can be
quickly replaced wth each other. Accordingly, it becones possible to start
writing ithe dnkpselusiopebadyy3of Thenefore, albgbe framy endeoprminge portions fsihgpl v
witing inplement 1 as set forth in the seventeenth 20 aspect of the

i nvenbi orcommugnicasioneitbeni® carbdesersdnpatled Wyf theeliqyidaseab ekt whicheisf ront end
opening portion of the ink tank 7 is protruded backward fromthe rear face
of the paprégnated imtlel inkdcclasidn bbdy 3.onAsnireswiti oo syabis ages sG@plied frde

comuni cation tubes 6 penetrate the partition wall 52 | ocated in the
connect i ahe inkonb4. tolhe itlootdhssiabbody 3 .St Avedrdingly, tele/iswlepossibiitg elmpect i on
tube 54 is attached to the front end opening 25 portion of the ink tank 7,

i nk and dahk lealdioRside frvmfthepentipel viden the ink tank 7 and the 26 ink
occlusion body 3 through a plurality of comunication tubes 6. Therefore

when the ink t@uesq and the connection tube 54 are connected to each other,
ink and air can

10 The direct-fluid-supply writing implement 1 as set forth in the seventeenth
aspect of the invention, includes a plurality of communication tubes 6, that is, two or
more communication tubes 6. Therefore, when at least one communication tube 6
supplies ink, the other communication tubes 6 supply air. Therefore, at the initial
state of supplying ink, that is, in the case where ink is first supplied to the ink
15  occlusion body 3 which is not impregnated with ink, ink and air can be quickly
replaced with each other. Accordingly, it becomes possible to start writing in a short
period of time.
[0059]
In the direct-fluid-supply writing implement 1 as set forth in the seventeenth
20  aspect of the invention, the connection tube 54 capable of being attached to the front
end opening portion of the ink tank 7 is protruded backward from the rear face of the
partition wall 52, and the communication passages 62 in the communication tubes 6
penetrate the partition wall 52 located in the connection tube 54. Due to the above
structure, only when the connection tube 54 is attached to the front end opening

25  portion of the ink tank 7, ink and air can easily flows between the ink tank 7 and the
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be quickly replaced with each other. Accordingly, witing can be started in
a short period of tine. 500601 In the direct-fluid-supply witing
inplenent 1 as set forth in the seventeenth aspect of the invention, the
ink tank 7 can be replaced, the front end opening portion of the ink tank 7
is closed wwth the plug body 71, the connection tube 54 is attached to the
front end opening portion of the ink tank 7 and the plug is pulled out from
the ink tank 10 7 by pushing and conpressing the plug body 71. [0061]

Accor di gyl 8o aikiés B34S MrbuAPRBRkalRl ok BEmhNRALLA NhedS, S Thelbflit hakh L he

sevent eent h aspect the 1mvention, 1t 1s preferable th OwW passages

oL me TRy 8 4 SR BRATLAE S8 L 05 BByt By o

the partition oca e connec he

direct-fluid-supply weiting i 1 forth i i ght eent h
aspect o iR DeeetBit] R OB hRun Pt O P B bt send ki,

arranged on éh . partition wall 52 w thout causing any deviation. As a
resul t, 9EA Pﬁ iting 20 instrument body is put into a horizontal state,
there_is a hig ossibility that ink 8 is supplied fromthe ink tank 7 into
any conmuni cat | @ﬁ&issage 62. Ink 8 can be supplied fromthe ink tank 7
into the ink occl usion bo%g t hrough any circul ati on passage 62.

dy 3 ugh
Therefore, it il theodisgehiflurd-ipphaweatiag dmplement hes cef fprthtin the sexyantgenth be

performed. 25 [0063] 27 According to a nineteenth aspect of the invention,
as set f @spdst phthelmevention,dhe mbrtatk 4 sprebd repfaced)dhé fiowsrenid opening pogiopoéf er abl e
that the partition wall, the
the ink tank 7 is closed with the plug body 71, the connection tube 54 is attached to the
front end opening portion of the ink tank 7 and the plug is pulled out from the ink tank
10 7 by pushing and compressing the plug body 71.

[0061]

According to an eighteenth aspect of the invention, as set forth in the
seventeenth aspect of the invention, it is preferable that the flow passages of the
communication tubes penetrate portions except for an axial center of the partition wall

15  located in the connection tube.

{0062]

In the direct-fluid-supply writing implement 1 as set forth in the eighteenth
aspect of the invention, the communication passages 62 can be easily arranged on the
partition wall 52 without causing any deviation. As a result, when the writing

20  instrument body is put into a horizontal state, there is a high possibility that ink 8 is
supplied from the ink tank 7 into any communication passage 62. Ink 8 can be
supplied from the ink tank 7 into the ink occlusion body 3 through any circulation
passage 62, Therefore, it is possible to evade a case in which writing can not be

performed.

25 [0063]
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communi cation tubes and the connection tube are integrated into one body.
[0064] 5 In the above direct-fluid-supply witing inplenent 1 as set forth
in the nineteenth aspect of the invention, the partition wall 52, the
conmuni cation tubes 6 and the connection tube 54 can be forned out of one
part. Therefore, the nunber of parts can be reduced and the structure can
be sinplified. Accordingly it is possible to provide a witing instrunent
to a user at a | ow price. is preferable that the partition 10 wall 52,

the communi catlg #@e% Qn%ﬂﬁtetelﬂﬁl GOPUIE Jr' £ ﬁl‘épr?no'# I et ﬂ{r{"ﬁe‘ﬂbqgé 0[0065]

form ng body ma synthetic resi e| ng mtegraté into one
Accordin p i 0 i he
sevent ee%‘f‘f‘?ﬁt@fg%te\(lz\?ﬁte %)Eetﬂig nl\gggh l?’gl’n lp%t ﬁ?%fg%bfe(ﬁf glra:%l%ﬁe lfdr%mfo aﬁ\lﬁgt B }al.%:hl ng
cylindrical portio surrounds. a base port.ion of each comunication
Cube or 2oBIBBAI B BH e ESmESHTLEEF aft HeBB O NESPaR Ty f ormed on ¢ he
partition wall ﬁgg an outer face of the attaching cylindrical portion is
fixed onto an i lface of the barrel. [0066] 20 In the above
direct-fluid-supply witing inplenment 1 as set forth in the twentleth
aspec? of the Phékhtabeye dtrﬁ@-%adtsvﬁnlbnwuﬁm implement 1c atnpghifeth iwthe ubes 6,
and the connection tube 54 and the attaching cylindrical portion 55 can be
respect i nisteieenthogsped afthe @ﬁve@ﬁ@n’ﬁéﬁtp.mmr\éﬁlgﬁé the remmurdeationfturir® s can be
further reduced. Accordingly, it is possible to suppress an increase in the
manuf act and g @os¢ctioRunbed4 carPbe faremed anut of dwnpasal | ThHegeformnthsanugibebloff at t ached
onto an inner face of the barrel 11 by the 28 attaching cylindrical portion
55 wi t hophrtseantiengduney and diecsmaictues san Bersimpkfiedli rAacbrdingly,dt sypopdiblews i ti ng
inplement 1, as set forth in the twentieth aspect of the

provide a writing instrument to a user at a low price. It is preferable that the partition

10  wall 52, the communication tubes 6 and the connection tube 54 are formed out of a

forming body made of synthetic resin being integrated into one body.

[0065]

According to a twentieth aspect of the invention, as set forth in the
seventeenth aspect of the invention, it is preferable that an attaching cylindrical portion

15 that surrounds a base portion of each communication tube or a base portion of the
connection tube is integrally formed on the partition wall, and

an outer face of the attaching cylindrical portion is fixed onto an inner face of
the barrel.
[0066]

20 In the above direct-fluid-supply writing implement 1 as set forth in the
twentieth aspect of the invention, the partition wall 52, the communication tubes 6, and
the connection tube 54 and the attaching cylindrical portion 55 can be respectively
formed out of one part. Therefore, the number of parts can be further reduced.
Accordingly, it is possible to suppress an increase in the manufacturing cost. Further,

25  the partition wall 52 can be stably attached onto an inner face of the barrel 11 by the
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invention, the attaching cylindrical portion 55 may be conposed in such a
manner that it surrounds at | east one of the base portion of each

comuni cation tube 6 and the base 5 portion of the connection tube 54.
However, the attaching cylindrical portion 55 nay be conposed in such a
manner that it surrounds both the base portion of each comunication tube 6
and the base portion of the connection tube 54. In this connection, the
barrel 11 is a nmenber for holding the pentip 2 and the ink occlusion body

3. 10 [%ﬁ%@iuﬁéé&\}gﬂ?ﬁ&lt ﬁoﬁioh""%t g\?ifﬁ%c{]u%t cﬁﬁ&gc.tan fulh%}@adiﬁ‘e‘éﬁm i B 1h&° set

forth in nt eent h "aspect e I nveftion, I's preferable that the
i nk occl ysi ncl udes. i d |t ort) and I d ity
portion gﬁ%’er}}:'?g'gggﬂgy awrb!tén m;%’(?)]re F)Iegﬂ 1’0% pti ﬁeiyoﬁtlﬁ)'g]fﬁ1 thgnggpﬁ;ﬁl&g %lxlt ooﬁt}ﬁ nd 15
front end portions of .the communi cati tubes and a,rear.end portion of the
penti p_ aityepien dhcadaching eylindical prdion, ey P pOmpasebi Suchid piner that
direct-fluid-supply witi i ppl ement as, set forth in the ty-first
aspect oft svﬁeunfﬁwﬁe%w}e atitae Phoe Ropign 2f gfh FRIARAUAICALIN) tue%é:ané%?on (hi gh
density 20 portion 31) in which density in the vicinity of the front end
por t i dns pefiond the eppractiondubed t UHewyewr; the giechinggylindriep] popinn: I5omay | ow
density portion 32) in which density in portions except for the vicinity of
t he fronbeesnpesed iiprmuchfa mpaner dhainihisuepunds bethethe cbase postion o, eatimer ef or e,
ink in the ink occlusion body 3 can be preferentially inpregnated in the
hi gh densbmynupomatiomrtuld 6t and like lbase gerimnt 9f plor tomectdth tile Bhe Imthike
foregoing, the front opening portions of the conmunication tubes 6 can be
29 posi ticumdectibn, ghié Baselalleld Dyember forhoddingtheopentipkl anisthe inledutlusion n t he
case where pressure in the ink tank 7 is reduced due to a decrease in
t enper at wp@y 31 Nk i npr egnat ed
10 [0067]
According to a twenty-first aspect of the invention, as set forth in the
seventeenth aspect of the invention, it is preferable that the ink occlusion body includes
a high density portion and a low density portion connected to a rear portion of the high
density portion, and
15 front end portions of the communication tubes and a rear end portion of the
pentip are located in the high density portion.
[0068]
In the direct-fluid-supply writing implement 1 as set forth in the twenty-first
aspect of the invention, the ink occlusion body 3 includes: a portion (high density
20 portion 31) in which density in the vicinity of the front end portions of the
communication tubes 6 is set high; and a portion (low density portion 32) in which
density in portions except for the vicinity of the front end portions of the
communication tubes 6 is set low. Therefore, ink in the ink occlusion body 3 can be

preferentially impregnated in the high density portion 31 to the low density portion 32.

25  Due to the foregoing, the front opening portions of the communication tubes 6 can be
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in the ink occlusion body 3 does not remain in the ink occlusion body 3 but
flows out fromthe high density portion 31 of the ink occlusion body 3
through the 5 conmunication tubes 6 and appropriately returns to the ink
tank 7. [0069] In the direct-fluid-supply witing inplement 1, as set forth
in the twenty-first aspect of the invention, front end portions of the
communi cation tubes 6 are conposed in such a manner that they are connected
to the high density portion 31 of the ink 10 occlusion body 3. Therefore,

2l | the Bonntag i RSPIOOLRARE ARE b D S O £RLLOR ulUBSE nen be

. 0
easily s&8 sea Ich1s 1npregnate e ink

ocel st OBRRTY e/ Tkl rbancBR 4B LPA Sk S BuRRlokesl i Bilehl | i ¢ ank

7 to the occluston bo ccordi ng o Pos y that
i nk | eaks qut.sj de .fr.o h entip 2 sid 1 0p70] .| e
i r ect -1 MR-k SRR bofhg R Hefein The il aecrh oty S oM - (i ¢
aspect of, the. inyveption, due to the structure in_which the rear, end portion
of the pdigm pthe ZhIigB densHEcperdiono 3 he HF‘E)hmgeﬁg‘?ht‘S}mb oA ﬁf?u%}\/éﬁe inthe
case where no ink is supplied fromthe ink tank 7, for exanple, even in the
case Rhercempyaicpdon fubes & agfl sppcorsintely rtvms tothevrk tankd. can be sufficiently
performed by ink inpregnated in the high density portion 31 of the ink
occl usi on body [806°0071] According to a twenty-second aspect of the
invention, there is provided a direct-fluid-supply witing inplenent
conpri sing: 25Imtheeditacpfluidtsupplyi whitiog ahplemem bhadsetcforthec tledtwentyafirsear end of
the pentip; an ink tank that directly stores ink, and is arranged at the
rear of takgect ofkthe invention, front end portions of the communication tubes 6 are composed
in such a manner that they are connected to the high density portion 31 of the ink
10  occlusion body 3. Therefore, all the front end opening portions of the communication
tubes 6 can be easily sealed by the liquid seal of ink which is impregnated in the ink
occlusion body 3. As a result, no surplus ink is supplied from the ink tank 7 to the
ink occlusion body 3. Accordingly, there is no possibility that ink leaks outside from
the pentip 2 side.
15 [0070]
In the direct-fluid-supply writing implement 1, as set forth in the twenty-first
aspect of the invention, due to the structure in which the rear end portion of the pentip
2 is connected to the high density portion 31, even in the case where no ink is supplied
from the ink tank 7, for example, even in the case where the pentip is directed upward,
20  writing can be sufficiently performed by ink impregnated in the high density portion 31
of the ink occlusion body 3.
[0071]
According to a twenty-second aspect of the invention, there is provided a

direct-fluid-supply writing implement comprising:

25 a pentip;
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occl usion body; a plurality of comunication tubes that connects the ink
tank to the ink 5 occlusion body; and a partition wall provided between the
i nk occlusion body and the ink tank, wherein forward end portions of the
comuni cation tubes are protruded forward from a front face of the
partition wall, and are | ocated inside the ink occlusion body, 10 a contact
wal | portion that conmes into contact with a portion of the rear end face of
the ink occlusion body is provided on a front face of the partition wall,

when the COﬂta@hhﬂﬁﬁ&mﬁQh%bﬁﬂc@ﬁﬂmkb@oE@@ﬁeﬁ@dfﬂ@%ﬂmﬂi_the i nk occl usion
body are contacted with each other, a gap that communicates with an anbi ent

air is formed Betiweqmi it ,d%éct!)ﬁ%re%ni‘ﬂkfﬁﬁ?i@&rr&ﬂg‘%didﬂ‘ihé’?@ir!{?ﬂ @p ikedy and
the front face of the partition wall, the contact wall portion is connected

to a bas%cagf-{,ﬁggd f each communication tube and the front face of the

Lo 1 . .
partition wa and the contact wall portion connects the base portions of

e neomere o2 PSR o AuSARBAEhes A 0074 FRCINCRIPHR SBNED 1u0e ©
tvvent¥-sec$’nd aﬁ&ey;t qc:f t he invention, has a function of supplying ink 8
h

from ¥ he SHRSPRARY7#ht o the i nk occl usion body 3 and a function of

supplying the anbient ajr into. the inl&ﬁank 7, When the pentip 2. is

di T oct ed’ downd RRTion pall predaghbeivees {Aknepeusionsbadyod: ipkgaiank 7 into
the ink occlusion body 3, ink 8 flows by 31 gravity fromthe ink tank 7
into the Wh§kelbccl usi on body 3 through at | east one ~communication tube 6.

Therefore, ink is inpregnated in the ink occlusion body 3.
forward end portions of the communication tubes are protruded forward from

a front face of the partition wall, and are located inside the ink occlusion body,
10 a contact wall portion that comes into contact with a portion of the rear end
face of the ink occlusion body is provided on a front face of the partition wall,
when the contact wall portion and the rear end face of the ink occlusion body
are contacted with each other,
a gap that communicates with an ambient air is formed between the
15  rear end face of the ink occlusion body and the front face of the partition wall,
the contact wall portion is connected to a base portion of each
communication tube and the front face of the partition wall, and
the contact wall portion connects the base portions of the
communication tubes to each other.
20 [G072]
| Each communication tube 6 of the direct-ﬂuid—sui)ply writing implement 1, as
set forth in the twenty-second aspect of the invention, has a function of supplying ink 8
from the ink tank 7 into the ink occlusion body 3 and a function of supplying the
ambient air into the ink tank 7. When the pentip 2 is directed downward at the time

25  of supplying ink 8 from the ink tank 7 into the ink occlusion body 3, ink 8 flows by
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At the same tinme, the anbient air is taken into the ink tank 7 through the
ot her comuni cation tubes 6. That is, in the case of conmunication tubes 6,
the nunber of 5 which is n (nis an integer of 2 or nore), ink is supplied
by the conmuni cation tubes 6, the nunber of which is not less than 1 and
not nore than (n - 1), and the other residual conmunication tubes 6 supply
the anbient air. [0073] Wen a predeterm ned quantity of ink 8 is
inpregnated in the ink occlusion 10 body 3, a forward end opening portion
of the O?m{it CRBRUMCRK fitkt PRRIOthe Mk ChcdMdforb 86dy 13akirbgeH Bt idast dpbi ent air,
is seale mngh the inpregnated ink and tenporarily closed. Therefore, the
supply OfeollifinRiatish Sbe &1t OThdperokd) Knit bt APRRAnk AcclhifiSn bdaYR. ti Me, ink
suppl y f58n1FWé Pnt tan€ 7 ?ntg the ?ﬂﬁn%g%?hi%on 085 SCcon ucted by the
comuni cag,i e,: i . p .00 | i 0 . As a
Al R bitaCudle, WA &fbIAS 2RSS NaRHPRY Al fanic 2 1fRlogh T BRRS

result , on openi ng portions o conmmuni cati on tubes 6 are
t int i i.d- [ i t.at d t i]. | d. i ,
DUt L gl AR ORI SRRt MRS 0
d, that .is,. t . ink.. ir i t, d.. [Q074 20
o, PLOTRA L0k 4 BLATTRAD: Bl BT Bl bbb SRR kT (20,

in the twenty-second aspect of the invention, front end portions of the
conmuni c &k BHNber of aduch 1§ nat legtthar d and nohworetharp (1 ibs?%ﬂ'ﬁdﬁl‘}ﬂﬁ’mq‘}%r ef ore,
all the front end opening E)orti ons of the conmmuni cation tubes 6 can be
easi | y seamagnisgtiomabey ¢supphsibglambient sik  which is inpregnated in the ink
occlusion body 3. As a result, no surplus ink is 25 supplied fromthe ink
tank 7 to the il@78dcl usi on body 3. Accordingly, there is no 32 possibility
that ink |eaks outside fromthe pentip 2 side. [0075]

When a predetermined quantity of ink 8 is impregnated in the ink occlusion

10 body 3, a forward end opening portion of the other communication tube 6, which has
been taking in the ambient air, is sealed with the impregnated ink and temporarily
closed. Therefore, the supply of the outside into the ink tank 7 is stopped. At the
same time, ink supply from the ink tank 7 into the ink occlusion body 3 conducted by
the communication tube 6, which has been supplying ink, is also stopped. As a result,

15 the front end opening portions of the communication tubes 6 are put into a
liquid-sealing state and temporarily closed. Accordingly, an outflow of ink from the
ink tank 7 and an inflow of air into the ink tank 7 are stopped, that is, a replacement of
ink and air is stopped.

[0074]

20 In the direct-fluid-supply writing implement 1 described above, as set forth in
the twenty-second aspect of the invention, front end portions of the communication
tubes 6 are located in the ink occlusion body 3. Therefore, all the front end opening
portions of the communication tubes 6 can be easily sealed by the liquid seal of ink
which is impregnated in the ink occlusion body 3. As a result, no surplus ink is

25  supplied from the ink tank 7 to the ink occlusion body 3. Accordingly, there is no
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The direct-fluid-supply witing inplement 1, as set forth in the
twenty-second aspect of the invention, includes a plurality of

conmmruni cation tubes 6, that is, two or 5 nmore comunication tubes 6.
Therefore, when at | east one comunication tube 6 supplies ink, the other
comuni cation tubes 6 supply air. Therefore, at the initial state of
supplying ink, that is, in the case where ink is first supplied to the ink
occl usion body 3 which is not inpregnated with ink, ink and air can be

qui ckly .p%?sﬁﬂil;ﬁﬁ?ﬂat%ﬂll%al%arﬁﬁsiﬂ’éﬂ ﬁltlllésg&qi?%jo# 'y, it becones possible to start

witing i'n a short period of t In the direct-fluid-supply
writing inpl enqra,to—,%, as set forth in the twenty-second aspect of the
i nvention, the gap SJ whi ch can be conmunicated with the anbient air, is

formed between. the.rear .end face.of .the ink.occlusiqgn hpody 3 and the 15
front face of [Tﬁ}g%Hg??fﬁl{l&-gﬁp%ﬂfﬁglg_m?ﬁ?&e& & Seﬁ?q"ﬂ’i ‘Hgﬁ%lévetnﬂé‘s‘?cﬂﬂ occl usi on
body 3 can be de to flo utsiggfro?the rear. en f%ce}laof t he ink

occl usi oRSRSSHYE Bie 1pyRatiop, inclydes g PLIGHIE QT cRmEniREER fhes iOn thahis, fHR Of ank 7 i's
rai sed because of a rise in tenperature, ink, which has been pushed out

fr om P he MK cppyRucatipy tuhR§R-h| Thereforey vihsa akdeast o spmewicatiomtubend porti on
of each communi cation tube 6 through the ink occlusion body 3 20 in the

vi ci ni ty sepphep dnk, r tha tothes cosimeniestionoithem p capplyraic uddesforehat theondial t hi s i nk
is inpregnated at the rear portion of the ink occlusion body 3 and

pr event edtate ofnshipelikingginkpthatiidein (e tdse whérerinkandjrswmeplipd ge ghe énk n t he i nk
tank 7 is reduced due to a decrease in tenperature, ink, which is

i mpr egnatoeclusion thody r avhigiolid non imprepitwed mkith tkelinisiand dhodyn Be quivklpe
returned into the ink tank 7 through the front end portion of 25 the

comuni cagpigued twikleedehidthdrhe Acededing usieemnbpﬂossﬁlé foostart Weitihg ok skere openi ng
33 portion of the conmmunication tube 6 via the comuni cation tube 6.

Espe¢pal ngﬁod priilie direct-fluid-supply witing inplenent 1 as set forth in
the twenty-second aspect of the

[0076]

In the direct-fluid-supply writing implement 1, as set forth in the
twenty-second aspect of the invention, the gap 9, which can be communicated with the
ambient air, is formed between the rear end face of the ink occlusion body 3 and the

15  front face of the partition wall 52. Therefore, air inside the ink occlusion body 3 can
be made to flow outside from the rear end face of the ink occlusion body 3. Due to
the foregoing, when pressure in the ink tank 7 is raised because of a rise in temperature,
ink, which has been pushed out from the ink tank 7, is smoothly moved backward from
the front end portion of each communication tube 6 through the ink occlusion body 3

20  in the vicinity of the front end of each communication tube 6. Therefore, this ink is
impregnated at the rear portion of the ink occlusion body 3 and prevented from leaking
outside. On the other hand, when pressure in the ink tank 7 is reduced due to a
decrease in temperature, ink, which is impregnated in the rear portion of the ink
occlusion body 3, can be returned into the ink tank 7 through the front end portion of

25  the communication tube 6 in the ink occlusion body 3 from the front end opening

33



i nvention, a backward novenent of the ink occlusion body 3 can be regul ated
by the contact wall portion 52b and further the gap 9 can be positively
formed between the 5 rear end face of the ink occlusion body 3 and the front
face of the partition wall 52. [0077] In the direct-fluid-supply witing
inplenent 1, as set forth in the twenty-second aspect of the invention, the
contact wall portion 52b is connected to the base end portion of each
comuni cation tube 6 and the front face of the partition wall 10 52.

Theref or Itlfo%%f\?ﬁ?ﬂn@%uﬁ%t%%@e@ ial ¢ @o&ﬂﬁ%%ﬁ&i bl 6t Uﬁ@ a‘li)‘l}ytxlﬁtBESpeCt to

t he par I S enhance ccor IS po eto pr event

the = compypi.cy Q&ﬂiygﬁltﬁlge@%?gn?%h@ s B orenif tﬁem%vem L&ebad Lsg,'g[

writing inplement -se
t t act tl 52 f ti
o oo i SRS bt r?éﬂéepw!‘ac’&?ﬂi@n%afi? s aﬁg@%@a oo
ded k , d.f I
Body 3. aitiafle @ﬂﬁ@%ﬂ%anﬂm 538 O rcbttsPy Lt deresn. °"Ce§i'h°”
other. [0078] . In the direct- f|UId supply wrltlngf npl ement 1, as set forth
in the 2erendficy of tednkoeedysion bagy 3rand thifestifacaof the Rartitiomwall §3t act wal |

portion 52b and the base portion of each connunlcatlon tube 6 are connected
to each other, [PRé7Bending strength of the conmunication tube 6 with
respect to the partition wall 52 can be further enhanced and the
conmmuni cat i on fubths @directrfltbd-sppmly emrtalgf implenenngl,best set [f@@yin 2Be Accor di ng
to a twenty-third aspect of the invention, as set forth in the 34
t went y- sewenng-sesmd abpeat of the inveneoh, the conthctiveallpeefien a2 8 dohadctédte thont act
wal | portion is nade of a plate-shaped rib protruding in an axial
di recti obase end portion of each communication tube 6 and the front face of the partition wall
10 52, Therefore, the bending strength of the communication tube 6 with respect to the
partition wall 52 is enhanced. Accordingly, it is possible to prevent the
communication tube 6 from being bent. In the direct-fluid-supply writing implement
1, as set forth in the twenty-second aspect of the invention, since the contact wall
portion 52b is formed in the base portion of each communication tube 6, the contact
15  wall portion 52b can be provided in a wide range. Therefore, the rear end face of the
ink occlusion body 3 and the contact wall portion 52b can be stably contacted with
each other.
[0078]
In the direct-fluid-supply writing implement 1, as set forth in the
20  twenty-second aspect of the invention, since the contact wall portion 52b and the base
portion of each communication tube 6 are connected to each other, the bending
strength of the communication tube 6 with respect to the partition wall 52 can be
further enhanced and the communication tubes 6 can be prevented from being bent.

[0079]

25 According to a twenty-third aspect of the invention, as set forth in the
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[0080] In the direct-fluid-supply witing inplement 1, as set forth in the
twenty-third 5 aspect of the invention, it is possible to obtain a
sufficiently high ventilation property on the rear end face of the ink
occlusion body 3. Further, it is possible to obtain a stable contact with
the rear end face of the ink occlusion body 3. Further, it is preferable
that a |l ateral cross-section of the plate-shaped rib described before is
formed into a radial shape fromthe viewoint of connecting the base

o L1 2" sRbntyecd GNP GEIIRRIGY HER Rottiablt faC e ofiat AR pBRlaR 0T N3 2

stable contact wth ear en ace nk occ [ 0081]

Accor di n%Jﬁg?g?ﬁ%%yagggﬁhkp?tmﬁﬁpﬁl aﬂfaxlfapguéc%ﬁmi on, as set forth in the

t went y- secon nvert 1 on, IS preferable that the ink
occl usi on body [jo%sjor}d udes a high density portion and a | ow density portion
connected to a rear ‘portion of the high density portion, and front end

portions of th 0 nication fubes and a re end portign of the .pentip
bre | ocat ed i n it fE Siegirinerappl HEies Brelcmstan s Sodoih n i twenty-tird
direct-fluid-supply witing inplement, 1, as get forth in ,the twenty-fourth
aspec ofaspeskof ﬁ\?éﬁ‘(‘?‘%‘ﬁ% ﬁn%wwb%&v‘etw&s%ayn@ gh vgadlation PIRPERY on  (hi gh
density portion 31) in which density in the vicinity of the front end
port i ons ogfthe reas eadrfaemoldieiinh ocelyeign oy 3seFuriherhit iapassdblp ¢ vbwin ¢l ow
density portion 32) in which density in portions except for the vicinity of
t he frontstabledcpgacti witk thé redreerl faceo nofuthie cak i enlusipbelsody 3.s Bather,oit is
Therefore, ink in the ink occlusion body 3 can be 35 preferentially
i mpr egnatpeefedabletthat dlaghal deossisestionarftheplatdishhedt dite désoribetichefore\is foomed on 32.
Due to the foregoing, the front opening portions of the comrunication tubes
6 can beinto a radial shape from the viewpoint of connecting the base portions of the
10  communication tubes 6 with each other and obtaining a stable contact with the rear end
face of the ink occlusion body 3.
[00B1]
According to a twenty-fourth aspect of the invention, as set forth in the
twenty-second aspect of the invention, it is preferable that the ink occlusion body
15 includes a high density portion and a low density portion connected to a rear portion of
the high density portion, and
front end portions of the communication tubes and a rear end portion of the
pentip are located in the high density portion.
[oogz2tl
20 In the direct-fluid-supply writing implement 1, as set forth in the
twenty-fourth aspect of the invention, the ink occlusion body 3 includes: a portion
(high density portion 31) in which density in the vicinity of the front end portions of
the communication tubes 6 is set high; and a portion (low density portion 32} in which

density in portions except for the vicinity of the front end portions of the

25 communication tubes 6 is set low. Therefore, ink in the ink occlusion body 3 can be
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positively liquid-sealed by the inpregnation ink. As a result, in the case
where pressure in the ink tank 7 is reduced due to a decrease in
tenperature, ink inpregnated 5 in the ink occlusion body 3 does not remain
in the ink occlusion body 3 but flows out fromthe high density portion 31
of the ink occlusion body 3 through the conmmunication tubes 6 and
appropriately returns to the ink tank 7. [0083] In the direct-fluid-supply
witing inplenent 1, as set forth in the 10 twenty-fourth aspect of the

| Vet oot AR Ao SRR ShORgRcRAG REATIUNLLAE LD dEARS Rrhch ponnect ed

to the h ensi‘ty ‘portion t he usi on ore al

the fr onip grd tﬁeoﬁd&%%ﬁ%%%é o o A6 B A R5P e R ©551 1y

cI osed w I pregnat € occlusron body

. As a result, 055|b|I that , sur IS su I|ed from
Che 1 nk PARRVe i pSaied o9, R Brernatin, iBEayAS Y FestiL, i s SasS BBerhk | eacs
outside fromthe pen si de. 0084] .In the direct-flujid-supply witing
i mpl enentPresurgdn %6‘{}{1‘%7 }Sﬁe‘ﬁ?@d V\é‘h%)‘;e?r%ﬁ“ht%é%‘t“eowk ipereendet i on, due

to the structure in which the rear end portion of the pentip 2 is connected
to the hilgykredekscelysionbpdpd does n@v@maimlntthel%%lwlpdﬁéwﬂw M suppl i ed
fromthe ink tank 7, for exanple, even in the case where the pentip is

di r ect ed figgmathe, highi demsityc partion 3uf pf ctheninky ogelpsion neaflyby ithieugiphegnat ed i n
the high density portion 31 of the ink occlusion body 3. [0085] According
to a twerbmnfunicatiomiibec6 and apprepriatelg metiions to e igletankdrth in the 25
twenty-second aspect of the invention, it is preferable that a connection
tube attached [3®83d the front end opening portion of the ink tank is
protruded backward fromthe rear face of the partition wall, and

In the direct-fluid-supply writing implement 1, as set forth in the

10  twenty-fourth aspect of the invention, the front end portion of each communication
tube 6 is connected to the high density portion 31 of the ink occlusion body 3.
Therefore, all the front end opening portions of the communication tubes 6 can be
easily closed with a liquid seal of the ink impregnated in the ink occlusion body 3
As a result, there is no possibility that surplus ink is supplied from the ink tank 7 into

15  the ink occlusion body 3. Accordingly, no ink leaks outside from the pentip 2 side.

[0084]

In the direct-fluid-supply writing implement 1, as set forth in the
twenty-fourth aspect of the invention, due to the structure in which the rear end portion
of the pentip 2 is connected to the high density portion 31, even in the case where no

20  ink is supplied from the ink tank 7, for example, even in the case where the pentip is
directed upward, writing can be sufficiently performed by ink impregnated in the high
density portion 31 of the ink occlusion body 3.

(00851
According to a twenty-fith aspect of the invention, as set forth in the

25  twenty-second aspect of the invention, it is preferable that a connection tube attached
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the partition wall, the comuni cation tubes, the contact wall portion and
the connection tube are integrated with each other. 5 [0086] In the
direct-fluid-supply witing inplement 1, as set forth in the twenty-fifth
aspect of the invention, the partition wall 52, the conmunication tubes 6,
the contact wall portion 52b and the connection tube 54 can be formed into
one conponent. [0087] 10 According to a twenty-sixth aspect of the
invention, as set forth in the twenty-second aspect of the invention, it is

pref erablg tﬁé‘ﬂbnt:%}}dg&rﬁegﬁ@'ﬁiw 'ohﬁ%rfnft%nk Rﬁﬁr%{,r&ﬁ%i:wck&%d{‘r{iﬁg Ot?][e ?ﬁ%e portion

of each communi c I a base portio connec eis

provi ded ;s t inteqrated with the partition wall, and an outer face
of the at Caecﬁ}rlleg&{@ﬁ?dn Pﬁ%ﬂﬁ portion is fixed onto an inner face of 15 the

barrel. [0088] , In the abqve direct-fluid-supply witing inplene 1, as set
forth in the  HERIeR Sl theRoRmuicatin ThRgorhe coiact Hall parken #higa] | 52
can be stably attached, onto  ,an inner face of the cylinder 11 by the

at t achi n§oBgactinn fubeare intaerated, Wik eagh ofBEk causi ng 20 any unsteadiness. In the
direct-fluid-supply witing inplement 1 as set forth in the twenty-sixth
aspec? of the i[rﬁﬁ)@\r/ﬁ]i on, the attaching cylindrical portion 55 may be
conposed in such a manner that it surrounds at |east one of the base portion
of each conmumi the dicet-flulsesuppbnTitihg ihplsmepiot taseet Hithtih¢hebvansefiftbn t ube
54. However, the attaching cylindrical portion 55 may be conposed in such a
manner t laapect bf ther nvemnba, e gaotitort tvell 158 s thepmnimomcadion dalds & aheruontaat | on t ube
6 and the base portion of the 37 connection tube 54. In this connection,

L hg bar r elalllpbrtien sebaiaté comectis thba g4 thebe foembd t@ o ébmigumentnk occl usi on
ody 3.

{0087]

10 According to a twenty-sixth aspect of the invention, as set forth in the
twenty-second aspect of the invention, it is preferable that an attaching cylindrical
portion surrounding a base portion of each communication tube or a base portion of the
connection tube is provided so as to be integrated with the partition wall, and

an outer face of the attaching cylindrical portion is fixed onto an inner face of

15  the barrel.

(0088]

In the above direct-fluid-supply writing implement 1, as set forth in the
twenty-sixth aspect of the invention, the partition wall 52 can be stably attached onto
an inner face of the cylinder 11 by the attaching cylindrical portion 55 without causing

20  any unsteadiness. In the direct-fluid-supply writing implement 1 as set forth in the
twenty-sixth aspect of the invention, the attaching cylindrical portion 55 may be
composed in such a manner that it surrounds at least one of the base portion of each
communication tube 6 and the base portion of the connection tube 54. However, the
attaching cylindrical portion 55 may be composed in such a manner that it surrounds

25  both the base portion of each communication tube 6 and the base portion of the
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[0089] According to a twenty-seventh aspect of the invention, as set forth
in one of 5 the first through the twenty-sixth aspect of the invention, it
is preferable that a void ratio of the ink occlusion body 3 in a portion
except for the vicinity of the front end portion of each conmunication tube
6 is 70%to 95% and a difference between the void ratio of the ink
occlusion body 3 in a portion except for the vicinity of the front end
portion of each conmunication tube 6 and the 10 void ratio of the ink

occl usi on,_body. 3 .i.n portion in th i cinity.of the fro . poktion of
each corrr?ﬁﬂllleccﬁf) ?c?r]\b g%eolré' flhgs %%}neftécgls\{%%abl#r%‘%l gn% nbepébfeé? élrbﬁ(r’;)glr{l%ttﬁl ess than
10% [0090].. Ln e.direct-fluid-supply witing inplenent 1 according to the
15 twent yﬁé%wéﬂ{‘%ﬂ?s}gﬁ?ﬁ‘b‘#“ﬁwé invention, the void ratio of the ink

occl usi on body % igﬂs portion except for the vicinity of the front end
portion of eacH %C8imtuni cation tube 6 is a void ratio of the ink occl usion
body 3 in a portion (low density paortion 3211, .the, density of which is |ow,
except for a pdacpushng ip a heenjy-s¢venthyaspect; ofdhe yrvgatien ap getolorthiiapae ofach
comuni cation tube 6. The void ratio of the ink occlusion body 3 in a

porti bn ithe Acstthrough theniweptyosixthhaspeetoefi the neveptien,i ibis prefasalle thwsranveid cat i on
tube 6 is a void ratio of the 1ink occlusion body 3 in a portion (high
density patig bHthelik octlnsion dody Byinaf pevhibn lexéept fini thh vidimityt betheifoomieng of t he
front end portion of each comunication tube 6. Wen the void ratio of the
| ow densigoytigiosfldaciic@amusictizin thbe & Be70%nge5%) amd 70% t o 95% and t he
difference between the void ratio of the |ow density portion 32 and the void

ratio of the 2% diffefenéelebativieyn By ¥i@afdol of theSigk o2tlusiol dblg 37 % Dporteae, the
front end opening portion of 38 each comunication tube 6 can be positively
l'i qui d- seat&Al foyiheRecihiBPoeaRatef enportidnd8%hth communication tube 6 and the
10  wvoid ratio of the ink occlusion body 3 in a portion in the vicinity of the front end
portion of each communication tube 6 is not less than 7%, and preferably not less than
10%.
[0090]
In the direct-fluid-supply writing implement 1 according to the
15  twenty-seventh aspect of the invention, the void ratio of the ink occlusion body 3 in a
portion except for the vicinity of the front end portion of each communication tube 6 is
a void ratio of the ink occlusion body 3 in a portion (low density portion 32), the
density of which is low, except for a portion in the vicinity of the forward end portions
each communication tube 6. The void ratio of the ink occlusion body 3 in a portion in
20  the vicinity of the front end portion of each communication tube 6 is a void ratio of the
ink occlusion body 3 in a portion (high density portion 31), the density of which is
high, in the vicinity of the front end portion of each communication tube 6. When the
void ratio of the low density portion 32 is set in the range from 70% to 95% and the

difference between the void ratio of the low density portion 32 and the void ratio of the

25  high density portion 31 is set at a value 7% or more, the front end opening portion of
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According to a twenty-eighth aspect of the invention, as set forth in one of
the first through twenty-seventh aspect of the invention, it is preferable
that a distance S 1, 5 S2 in the axial direction fromthe front end portion
of the ink occlusion body 3 to the front end portion of each commrunication
tube 6 is set at a value not |less than 3% and not nore than 50% of the

l ength in the axial direction of the entire ink occlusion body 3, and
preferably, a value not |ess than 3% and not nore than 30% [0092] 10 In

the direct-fluid-supply witi i ) nt.. 1. as,set .forth in.the

Lvient y- o8 fouByledtopfurd ¢ can i pPtiy Y Tighidryealed by Thejmbteatred ik, he | nner

pressure of thr—i Oi92ﬁ tank 7, no ink |leaks outside fromthe front end portion
I

of the ink occl'usi body 3. Further, no handwiting is broken and bl urred,
that is, a sufficient quantity of ink flows. out fromthe pentip, 2. Wen the
distance S 1, 4gcoidingfe weaw-ﬁsbtéeﬁweahf’?ﬁhsmeﬁ%%raaﬁ%t f%hé'haﬂep%frtiz’Fon of the
i nk occlusion body 3 to the front end, portion of each comruni cation tube 6
| ocat ed A¥stithreugh Gveriy-seveath fpeqafithesingantinge it ig preferalde that agigancgeSl ower t han
3% there is a possibility that ink |leaks out fromthe front end portion of
t he ibk &2dhudks arial dicdtion fiam thedrant wad pbriwnrafdbe ink edslsionrhedyBr tosther e of t he
ink tank 7. Wen the distance S 1, S2 in the axial direction fromthe front
end port ifront edd pdrtion f eactctansmonicitonytuBe Hos 24 at hevafueowt lanthap@% iandh of each
comuni cation tube 6 |ocated at the rear of the ink occlusion body 3

exceeds p@Pmotfe thae SOBNGH the longihia thx bakl dirgctioh od theadntitdiak @tthukioniboly
occl usion body 3, a distance fromthe front end portion of each

comuni cat hprefebsdiP a vaRienBEleRLiRhh BYPandsno wickOad 30%0i ch may deteriorate the
flowi ng property of ink. [0093] 25 According to a twenty-ninth aspect of

the invention, [@pgegt forth in one of the 39 first through twenty-eighth
aspect of the invention, it is preferable that distances S 1 and S2 from

the fgont end Rpr fiicomi kA sty OSfls IMpRAMA: 31t Gst B& THART ireNfle POT ti ONS

twenty-eighth aspect of the invention, at the time of a rise in the inner pressure of the
ink tank 7, no ink leaks outside from the front end portion of the ink occlusion body 3.
Further, no handwriting is broken and blurred, that is, a sufficient quantity of ink flows
out from the pentip 2. When the distance S1, S2 in the axial direction from the front

15  end portion of the ink occlusion body 3 to the front end portion of each communication
tube 6 located at the rear of the ink occlusion body 3 is set at a value lower than 3%,
there is a possibility that ink leaks out from the front end portion of the ink occlusion
body 3 at the time of a rise in the inner pressure of the ink tank 7. When the distance
S1, S2 in the axial direction from the front end portion of the ink occlusion body 3 to

20  the front end portion of each communication tube 6 located at the rear of the ink
occlusion body 3 exceeds 50% of the length in the axial direction of the entire ink
occlusion body 3, a distance from the front end portion of each communication tube 6
to the pentip 2 is extended, which may deteriorate the flowing property of ink.

[0093]

25 According to a twenty-ninth aspect of the invention, as set forth in one of the
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of the communication tubes 6 are set equally to each other. [0094] 5 In the
direct-fluid-supply witing inplenent 1, as set forth in the twenty-ninth
aspect of the invention, a distance between the respective front end
portions of the comunication tubes 6 inside the ink occlusion body 3 is
further reduced. Accordingly, the liquid-sealing property of the front end
openi ng portion of each comunication tube 6 is enhanced and a | eakage of
ink can be nore positively 10 prevented. [0095] According to a thirtieth
aspect ofgth@rdipneiehBleight Apict (@Tthd idvenfidlf if is' SrefdrdBIOURP distafed ¥1ni nth
aspect of the invention, It 1s preferable that a distance Ti, T2 1n the
axial di i fr r iR Qf i i ube 6 to
aéﬁ? Off&ﬁﬁefﬁeéﬁt*&gﬁ tpio%ibgl e H}‘R 5c'tcf?1'§109 boﬂg%ﬁoﬁﬁé‘ﬂyﬁ e@ﬁg;ﬁﬂ%ﬁs

the rear s set at a value not nore mm

[0096] In he direct-flui.d- supply widting.inplement 1, as set forth in the
bhirei et (! es‘f)"é’&‘?“%ﬁgat‘toﬁg‘“?eﬁ\?eaﬁ?F%%,q“aéfé’ RER B0 i nitial supply of ink,

ink is quickly ﬁjtb%l ied form the front end portion of each comuni cation
tube 6 to the rear énd portion of the 20 pentip 2. Therefore, witing can be
started in a short periqQd of tjnme. .If a distance T T2 in the axjal
di recPion fromlBHE ‘ﬁf‘?ﬁh‘ uidntypplyr Wiitee rrlement ]eéﬁﬁ?}sﬁ’%iq tha t‘t"ﬁ‘ﬁ@'“@“k‘o t he
rear end portign of the pentip 2 exceeds 10 mm_ the distance fromthe front
end por taseast of thfaeweemﬁlégp%hetms% the fespeqive (feant cad popinnsi fnthef t he
pentip 2 is increased. Therefore, it becones inpossible to quickly supply
i nk f r omcommunieation e tube 56 piside o theofinke aedelusmpmboedy aB i sn fertles Bed;ugetzhe rear
end portion of the pentip 2. 40 Accordingly, a fairly long period of tine
i s requi reegtotdngly,athe Nquiid-seedingt prioperty woif tthelfromt ol yopeoingi pdetioh roft duch
connection, the front end portion of each comunication tube 6 may
communication tube 6 is enhanced and a leakage of ink can be more positively

10  prevented.

[0095]

According to a thirtieth aspect of the invention, as set forth in the first through
twenty-ninth aspect of the invention, it is preferable that a distance T1, T2 in the axial
direction from the front end portion of each communication tube 6 to the rear end of

15  the pentip 2 is set at a value not more than 10 mm.

[0096]

In the direct-fluid-supply writing implement 1, as set forth in the thirtieth
aspect of the invention, at the time of initial supply of ink, ink is quickly supplied form
the front end portion of each communication tube 6 to the rear end portion of the

20  pentip 2. Therefore, writing can be started in a short period of time. [f a distance T1,
T2 in the axial direction from the front end portion of each communication tube 6 to
the rear end portion of the pentip 2 exceeds 10 mm, the distance from the front end
portion of each communication tube 6 to the rear end portion of the pentip 2 is
increased. Therefore, it becomes impossible to quickly supply ink from the front end

25 portion of each communication tube 6 to the rear end portion of the pentip 2.
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be located at a position in the front of the rear end portion of the pentip
2. Aternatively, the front end portion of each comuni cation tube 6 nay be
|l ocated at a 5 position at the rear of the rear end portion of the pentip

2. [0097] According to a thirty-first aspect of the invention, as set forth
inthe first through thirtieth aspect of the invention, it is preferable

that intervals between the front end portions of the conmunication tubes 6
and the rear end portion of the pentip 2 are 10 equally set. [0098] In the

di rect-fl yi d-suppl i ment se n.the.thirty-first
aspect  or ARG b ong Betipbof e togiuy it ©Fark ity e il b when i ni
is supplied  fr t he ink, tank he rear ortion of nt|p 2

thr ough (Gt r o‘ﬁ%r&?n%ﬁl&ae rf@ow‘ﬁ .peﬁloatrofﬁﬁgegwmweaw&?b Bevs |n a
plurality of communication tubes 6, witing can be surely started in a

pr edet er enkgatsdy dtod PRSitiqnEn tp@(fgg]t ofatheo reArnepdk Gortionhpf ithe eBd - aspect of
the invention, as set forth in the first through thirty-first aspect of the
i nvent i on”lltﬁrtlaﬂ@l}'pt@ffét?nitﬂﬂé porion of dacly pemawdichieretuba@ may belacated atad face of
t he i nk occlusion body 3 are communicated with the anbient air. [0100] In

t he dbr eqiositioniatitheugqylof therear eng pompéreotthe pdntipdd set forth in the
thirty-second aspect of the invention, air inside the ink occlusion body 3
can be made to fAW@VXrom the front end face and the rear end face of the

i nk occlusion body 3. Due to the 25 foregoing, ink, which has been supplied
fromthe front smpeer b AOthREY-fitsOAsmdct lfidhe ﬁiveﬁﬁ@ﬁnﬁsl SR tfb@ ih Wke fiesti nsi de

the ink occlusion body 3, can be snoothly noved from the vici nity of the
front enC{hR:fugﬁ Hﬁn&ﬂﬂi@p@éﬂ@%@iﬁv&ﬁ%, R id ﬁ%ﬁ#@olé DRt inddvale BhiktR PePshe

end portions of the communication tubes 6 and the rear end portion of the pentip 2 are

10  equally set.

(0098]

In the direct-fluid-supply writing implement 1, as set forth in the thirty-first
aspect of the invention, at the time of initial supply of ink, even when ink is supplied
from the ink tank 7 to the rear end portion of the pentip 2 through the front end

15  opening portion of any communication tube 6 in a plurality of communication tubes 6,
writing can be surely started in a predetermined period of time.

[00929]

According to a thirty-second aspect of the invention, as set forth in the first
through thirty-first aspect of the invention, it is preferable that a front end face and a

20  rear end face of the ink occlusion body 3 are communicated with the ambient air.
i0100]

In the direct-fluid-supply writing implement 1, as set forth in the thirty-second
aspect of the invention, air inside the ink occlusion body 3 can be made to flow from
the front end face and the rear end face of the ink occlusion body 3. Due to the

25  foregoing, ink, which has been supplied from the front end opening portion of the
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6 to the front end of the ink occlusion body 3, and ink, which has been
supplied from the front end opening portion of the comunication tube 6
inside the ink occlusion 5 body 3, can be snoothly noved fromthe inside of
the ink occlusion body 3 in the vicinity of the front end of the

communi cation tube 6 to the rear end of the ink occlusion body 3.
Especially when the rear end face of the ink occlusion body 3 is

comuni cated with the anbient air, at the time of a rise in pressure in the

i nk tank cpmnmaiSRidn W¥bed insife fﬁg%ﬂ( bE OGP B} B G B ¥imdHBISHowtrdhom t he

ink tank 7 1s snmoothly 10 noved backward fromthe front end portion of the

communi capl QiQirﬁt'a;B)g t@e %Pﬁﬁ"%f ttlEbecoﬂﬁjnﬁﬁjBitHﬁ t@he Egk%éciner dﬁﬂ@ itinnkg&‘élug;ontﬂgﬂgo that a

comuni cation t e 1 nk occlusion body regnate

RS S e TP MO B G |
Sy L TR R AR RN
AR T SRS SRR L M S S R AR

[0101] According to a thirty-third aspect of the invention, as set forth in
the firstvicipidy 1frthe dront rndtgf dhecenmemuanipation wibetthdo ithe, saer jend, ofj thejigk
preferable that an ink absorbin body 63 having capillary gaps is arranged
i nsi de eawshiugiombody Gat iEspediallyewben flg10a] endaee 0b thehiak dicelssion tiody d-i8uppl y
witing inplenment 1, as set forth in the thirty-third aspect of the

i nvent i orcomemenicatdtewith the ambientlaia nat tth tima of arrisenngresdim ety ink3awf 7each
comuni cation tube 6 are set at relatively high values in order to prevent
the 42 camsedrbycat inoreatdiinctemperaame hiek posiedrdut fiiohe tHeriak tarkntlispmdatidp of t he
communi cation tube 6 can be appropriately |iquid-sealed.

10  moved backward from the front end portion of the communication tube 6 through the

vicinity of the front end of the communication tube 6 of the ink occlusion body 3 and
impregnated so that a leakage of ink to the outside can be prevented. On the other
hand, at the time of a reduction of pressure in the ink tank 7 caused by a decrease in
temperature, ink impregnated at the rear of the ink occlusion body 3 can be returned
15 into the ink tank 7 from the front end opening portion of the communication tube 6
through the communication tube 6 via the vicinity of the front end of the
communication tube 6 inside the ink occlusion body 3.
[0101]
According to a thirty-third aspect of the invention, as set forth in the first
20  through thirty-second aspect of the invention, it is preferable that an ink absorbing
body 63 having capillary gaps is arranged inside each communication tube 6.
[0102]
Due to the direct-fluid-supply writing implement 1, as set forth in the
thirty-third aspect of the invention, even when an outer diameter and an inner diameter

25  of each communication tube 6 are set at relatively high values in order to prevent the

42



[0103] According to a thirty-fourth aspect of the invention, as set forth
inthe first 5 through thirty-third aspect of the invention, it is
preferable that respective side walls of the comrunication tubes 6 are
respectively connected to each other. [0104] Due to the direct-fluid-supply
witing inplement 1, as set forth in the thirty-fourth aspect of the

i nvention, the bending strength of each comunication tube 10 6 is
enhanced. Therefore, it is possible to prevent each comrunication tube 6

from be ic'agmgfrﬁ'éatio% QWEDE frdif %an%: l%?lﬁt e Frdnb'lehd %)b{'t. dnt 8F @8 %ﬁ‘ﬁnﬂica&igﬁ .

invention, as set forth in the aspect o e ITnvention, 1t

preferablg t _ pentip 2 and the front 15 end of each
comuni ca |eo§n9%nu%£%8;%te§gﬁ%§ézfée{g&fo each other so that ink flows through

t he hi gh densit[%lrb%r]tion 31. [0106] In the direct-fluid-supply witing
inplenent 1, as set forth in the thirty-fifth aspect of the invention,
and the front ortion of

since the rear end portion .of the penti end 2
each conmmuni cat'}SArdREE & ﬂ?;fft@'fh'dlfth &Fﬁ‘e«ghgf é’%‘&ﬁ?f@&“eas 9 f@&BH“dE‘ﬁ fst g
predeterm ned quantity of ink is inpr eqnat ed in the ink occlusion hody 3
provi ded thieagheury-thHed spast of kke EeRtasnitds prekrsable that fespeciivg sideavalls @bt end
portion of each communication tube 6. Accordingly, even when no ink is
suppl i ed the epmmpricatipn thkasid arg respegtivelysopresteddoeacipiber t he pentip is directed
upward or the witing instrunment body 25 is put in a horizontal state,
writing can be [$Uff4lciently performed by the ink 43 inpregnated in the ink
occl usi on body 3 provided between the rear end portion of the pentip 2 and
the front end pnret tonhofdirecfiuidesoppipi wating nintpldeerfs. 1,Fas tshieforth hertkei s no
thirty-fourth aspect of the invention, the bending strength of each communication tube
10 6 is enhanced. Therefore, it is possible to prevent each communication tube 6 from
being bent.
[0105]
According to a thirty-fifth aspect of the invention, as set forth in the ninth
aspect of the invention, it is preferable that the rear end of the pentip 2 and the front
15 end of each communication tube 6 are connected to each other so that ink flows
through the high density portion 31.
[0106]
In the direct-fluid-supply writing implement 1, as set forth in the thirty-fifth
aspect of the invention, since the rear end portion of the pentip 2 and the front end
20  portion of each communication tube 6 are not directly connected to each other, a
predetermined quantity of ink is impregnated in the ink occlusion body 3 provided
between the rear end portion of the pentip 2 and the front end portion of each
communication tube 6. Accordingly, even when no ink is supplied from the ink tank

7, for example, even when the pentip is directed upward or the writing instrument body

25 is put in a horizontal state, writing can be sufficiently performed by the ink
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possibility that surplus ink is directly supplied fromthe ink tank 7 to the
pentip 2 and |eaks outside. 5 [0107] According to a thirty-sixth aspect of
the invention, as set forth in one of the first through thirty-fifth
aspects of the invention, it is preferable that a volune V2 of the ink
occlusion body 3 is set larger than 40% of a volune VI of a space defined
anong the ink tank 7 and respective conmuni cation tube 6 (preferably, |arger
than 10 50% of the volunme VI). [0108] Due to the ratio of volunme V2

agai nst tin\?lvﬁré%ﬂétgm % e 0o SEh b@§¥ g%%nﬁ&?(d %&g'rgé{ tHeRE f&ﬁ%kﬁoégf@lgr

| ar ger), the pressure 1n the tan astically ‘changes, although

the ink Geig, shes -gﬂ%f,rérﬁ W Dol e%g}gwpmﬁﬁgﬁgtﬁ%n‘r’@ge b1 AR held1€ nd >

conmuni ¢ oper hated in
occlusion baody 3.  Therefqgre,.it.is sufficiently prevented the ink.8 from
eaki ng GPBYBY that SPF s Sidiiserty, Sypitieg ot gtk Bk 714 e per® 8679 wnen 1t he
rati o of %%I une. V2 is less than 40% of the volume VI, when the pressure in
the ink teafRovtsSeast | cally change, there is a fear that ink 20 flowed from
the ipk tank 7 ca@?t be held sufficiently in the ink occlusion body 3.
Further, the valldie v2 i's preferably set to be less than 70% of the vol une
VI. Wen the volunme V2 exceeds 70% of the volunme VI, ink anount
accommodat ed i dccenging toka thirik-sixth gspeet pletheligventian, asase forth tni ong ofcthei bl e
l ength of the direct-fluid-supply inplenent 1 becomes small, and such a
case i s iftrptrthowmgh ahirtyTiftr afpects, of tthe invantian, af is 3Befermblethat/2 valyaien¥2 ofhe vol une
VI is preferably 40 -- 70% and nore preferably, 50 44 70% Note that the
vol ume Vitheonkeohaine birfyi héd sdidhmer thanhd0% o at eohlkme Vandf & hspace defined
among the ink tank 7 and respective communication tube 6 (preferably, larger than
10  50% of the volume V1).
[0108]
Due to the ratio of volume V2 against the volume V2 being set as 40% or
larger (preferably 50% or larger), when the pressure in the ink tank 7 drastically
changes, although the ink 8 in the ink tank 7 is strongly pushed out throughout the
15  communication tube 6, the ink 8 is properly impregnated into the ink occlusion body 3.
Therefore, it is sufficiently prevented the ink 8 from leaking or blowing-off from the
pen tip 2 side to outside.
[0109] when the ratio of volume V2 is less than 40% of the volume
V1, when the pressure in the ink tank 7 drastically change, there is a fear that ink
20  flowed from the ink tank 7 cannot be held sufficiently in the ink occlusion body 3.
Further, the volume V2 is preferably set to be less than 70% of the volume V1.
When the volume V2 exceeds 70% of the volume V1, ink amount accommodated in
the ink tank 7 is extremely small and writing-feasible length of the direct-fluid-supply

implement 1 becomes small, and such a case is impractical. Therefore, the ratio of

25 volume V2 against the volume V1 is preferably 40 ~ 70%, and more preferably, 50 ~
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respective comuni cation tube 6 is, sumof a volune in the ink tank 7 and
the sumof the volunes of the respective conmunication tube 6. The vol une
V2 of the ink 5 occlusion body 3 is, a volune of the ink occlusion body 3
excluding the pent tip 2 and respective parts of the communication tube 6
which is inserted into the ink occlusion body 3. [0110] COVWUNH CATI ON TUBE
10 In the present invention, fromthe viewoint of having a predeterm ned
rigidity, it is preferable that the comrunication tube 6 is nmade of
syntheticypegsin or netal. Laterally cross-sectional shapes of the outer
circunferential face and the inner circunferential face of the

cea triangl o ofE TR ORRRIVL B ety Oried Rt B ol TalPde oy

as a triangle or a square. e nunbe 15 may be
plural, that i t r t. 0 ' I: t. note | ess
Phan " udCoesl s Riitt e S  RIGBk i el FEN"T BB ARY 1e™2, s
4, 5 6 d re. 111 ach communi.cation_ tu 6 i s extended in the
Fongt t uct avolitS.t B rehprefif oBBMERHOR MRS cATE JRIFRBY 260! e PBw passage
62 is_provided in the longitudinal, direction. That is, each caq ni.cation
tube 8 ha&c“g‘ﬁ’é’ﬁi gy gdita wamg of B!ﬁlﬂ-eé’ﬁéu%?gP%g c3#iiding te e P meidat ¢ he
front and the rear end, [0112] . The plurality of comyunication tubes 6 nmay
be conpodéPertivesparts of the spmmuniogtiop fisbed pihighasiipsprigd intp dpkqestusopow
passages 62 are fornmed inside the communication 45 tubes 6 in parallel with

each ot hdrodyBor exanple, the following structure may be adopted. The

comuni cation tubes 6 are separate fromeach other in the radial
[0110]

COMMUNICATION TUBE
10 In the present invention, from the viewpoint of having a predetermined
rigidity, it is preferable that the communication tube 6 is made of synthetic resin or
metal. Laterally cross-sectional shapes of the outer circumferential face and the inner
circumferential face of the communication tube 6 may be any of a circle, an ellipse and
a polygon such as a triangle or a square. The number of the communication tubes 6
15  may be plural, that is, the number of the communication tubes 6 may be not less than
two. For example, the number of the communication tubes 6 may be 2, 3, 4, 5, 6 and
more.
[0111]
Each communication tube 6 is extended in the longitudinal direction. Inside
20  each communication tube 6, a flow passage 62 is provided in the longitudinal direction.
That 1s, each communication tube 6 has opening portions at both end portions which
are formed at the front and the rear end.
[0112]
The plurality of communication tubes 6 may be composed in such a manner

25  that a plurality of independent flow passages 62 are formed inside the communication
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direction as shown in Figs. 1 to 5. Sides of the conmunication tubes 6 are
connected to each other as shown in Figs. 6 to 8 Figs. 13 to 18 and Fi gs.
22 to 25. Alternatively, 5 small communi cation tubes 6b are arranged inside
| arge di aneter conmunication tubes 6a as shown in Fig 9. [0113] It is
preferable that front end portions of the conmunication tubes 6 are |ocated
on the sane circunference centered at the pentip 2 at regular intervals. The
10 front end portion of each comrunication tube 6 nmay be open to the front

in the axigds ¢ @ Eﬁ&ﬁlbp%thpéatcﬁr&ﬁér’ VELY exdhifle! HRMolIBRsh ﬁg@ﬁ-&dtﬁl@ Ry gach

comuni cation tu be open to the out5|de|nt radi al |rect|on A

shape of aHBﬁte&rOi*ﬁe gﬂﬂ'n R datiOn t%eseéczﬂe ds?@s{ﬁ:@é §xﬁt LN 6tH89m6t1’1 radial"

exanpl e, ncl i ne ace, a perpen coni cal face or

convex fadqr%c i 8580w TR £l 359 CorEIVRE Gt o&@nﬁaﬁoﬁéu efife BRbered®

backwar d e axil ron” of outward rec ron. [01141

A rear rtjon of each.co ti rot,,ude ackwar d
Area ond g0 ign.g oFhi &P{W%?%aa??t%ﬁga%ﬁ 2200 Aol ot hat
at | east (r)r@ﬁ commuyni cati.on hube 6b | altly otruded backwar fromthe
rear PacSBf! cORMUMCAtiop tubes § %‘I‘TF%Q HRYle A ST RPIPBIHEIP8 et he ot her
communi cation tubes 6a are |ocated at positions in the front of the rear
end port i68ms showmm Bigfnuni cation tube 6b protruded backward. Alternatively,
it is preferable that the rear end portions of the other conmunication
tubes 6a are ndtOlgrbtruded fromthe rear face of the partition wall 52,
that is, it is preferable that the rear end portions of the conmunication
tubes 6a and 16is peefereble thatcfroof endgopamsidfi tha comithur@atimnetubresdé are coi nci de
wi th each other. 46 [0115] | NK OCCLUSI ON BODY

located on the same circumference centered at the pentip 2 at regular intervals. The

4

10  front end portion of each communication tube 6 may be open to the front in the axial
direction. Alternatively, the front end portion of each commuﬁication tube 6 may be
open to the outside in the radial direction. A shape of the front end portion of each
communication tube 6 is, for example, an inclined cut face, a perpendicular face, a
conical face or a convex face. A rear end of each communication tube 6 may be open

15  backward in the axial direction or outward in the radial direction.

(0114}

A rear end portion of each communication tube 6 may be protruded backward
from the rear face of the partition wall 52. However, it is preferable that at least one
communication tube 6b is greatly protruded backward from the rear face of the

20  partition wall 52 and the rear end portions of the other communication tubes 6a are
located at positions in the front of the rear end portion of the communication tube 6b
protruded backward. Alternatively, it is preferable that the rear end portions of the
other communication tubes 6a are not protruded from the rear face of the partition wall
52, that 1s, it is preferable that the rear end portions of the communication tubes 6a and

25  the rear face of the partition wall 52 are made to coincide with each other.
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In the present invention, the ink occlusion body 3 may be nmade of materi al
havi ng conti nuous bl ow holes in which ink can be inpregnated, that is, the
ink 5 occlusion body 3 may be nade of porous material. For exanple, the ink
occlusion body 3 may be a fiber bundl e heat fusion body, a fiber bundle
resin body, a felt resin body, a felt needl e punch body or a synthetic
resin continuous bl ow hol e body. The ink occlusion body 3 may be conposed
in such a manner that the outer circunferential face is covered with skin
fornmed out of gowehetic resin film An inside front portion 10 of the ink
occlusion body 3 is defined as an inside of the front half portion of the
i nk occlusion CeLUBION B¢ clusion body 3 may be a single nenber.
Alternatively, the ink occlusFﬁﬁ body 3 nay be a plurality of nenbers, the
capillary forc f. 5 DENSITY
OF THE | NK oco?%é?édirgg%vmfﬁlﬁﬁ%g i gg‘%lu%l‘?\’gglﬁ‘?’?g n“%geﬁg’}afﬂ’ %172“? "?{‘a}
occl usion_body 3.s de Q org pi.zati o ugh, as densjty of
Frber denerpe cquininls” AR Halh o, yREhr BR IR ifbHeaRaedy ﬁ*%aﬂ'} Bk body 3,
the g p Wi th 0 illar terval |s. In the density
bort 18 Bsclifiof oty g be y8idk:p b%‘li?“%ma{eﬁ‘é{ ot e ey inl e ar v 20
interval .is exten ...Th ore, | ar of .the high density
portion ¥pd Yé‘n§¥g6ﬁdgﬁwg e Jegt ﬂPP %ﬁbg@%qﬁms?ﬁﬁmp$ﬁﬂﬂéhg#ﬂﬁmbort|on
32. [0117] A PENTIP In the present invention, exanples of the pentip 2 are:
a fiber mﬁmleefqltemedlezsmsbbydy arﬁusm@he%mmecqmélauowmwdwtmwy aThel t body,
a pi pe-shaped pen body, a fountain 47 pen type plate-like pen body having a
slit at tlﬂeocdhpﬁ,lorabm&mapbn chmggsedan syeht hmanwer thatithe oyser argsmiérentidhol e body,
a ball point pen chip, and a synthetic resin extruded body

face is covered with skin formed out of a synthetic resin film. An inside front portion

10  of the ink occlusion body 3 is defined as an inside of the front half portion of the ink
occlusion body 3. The ink occlusion body 3 may be a single member.  Alternatively,
the ink occlusion body 3 may be a plurality of members, the capillary forces of which
are different from each other.

[0116]
15 DENSITY OF THE INK OCCLUSION BODY
In the present invention, density of the ink occlusion body 3 is density of a
porous organization such as density of fiber density. In the high density portion 31 of
the ink occlusion body 3, the gap width of the capillary interval is reduced. In the
low density portion 32 of the ink occlusion body 3, the gap width of the capillary

20 interval is extended. Therefore, a capillary force of the high density portion 31 is

stronger than a capillary force of the low density portion 32.
[0117]
PENTIP
In the present invention, examples of the pentip 2 are: a fiber bundle resin

25  body, a fiber bundle heat fusion body, a felt body, a pipe-shaped pen body, a fountain
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havi ng an ink inducing passage. Material, which conposes the rear end
portion of the pentip 2, may be at |l east a material having capillary gaps
by which the rear end portion 5 of the pentip 2 can be appropriately
connected with the ink occlusion body 3. Exanples of the material, which
conposes the rear end portion of the pentip 2, are: porous material such as
a fiber bundle resin body, a fiber bundle heat fusion body, a felt body, a
synthetic resin porous blow hole body; and a synthetic resin extruded body

havi ng a?)eh%e' ﬁl&@%{@%ﬁ%&ﬁﬁ@ﬂhg‘akheaﬁﬁéﬁﬁ :ﬂbrﬁﬂ%érpﬁbdy,' DsytheticGeanect i on,
in the 0 present invention, the pentip 2 includes an’1nkK inducing nenber

[0118] AJ}JE%W%@\'@SPY 2 b B:'Bin? &H'Hhﬁgtdnﬂna s%ﬁ'tﬁeticn}‘esf?lcf){}ﬂﬁ'e@bog dy 63 may

be provi capi I'Tary s of e 1 nk occlusion bo y 63 are:

por ous ”%%an%hfnﬁﬁfﬂ%&g%ﬁaishg Jt@nﬁ“&ﬂicﬁ cb b&sQR‘g{ Oéo‘?ﬁ% gf;kfﬂ@” e heat

fusion bo ynt etic resin p rous and a
synthetic r hn_ ex

n nk indycin ssa .t he axi al

di rectl oehify 2 i bE Helpiy A3l Yl&ﬂ?%ﬁf‘r?lllwaf’%ﬁwhgﬁh {5 2647 Bl Bartblle: on body
63 set 0 be .l oper than the .cap illar [0 f the front icinity
or t1 5n i O BBHES 1 57an s Apeioossie b comeirdc e cial o U 589Y 1| do t he
i nk occl u5| on boqc}y 3. 20 L PARTI TI ON WALL The paritl tion vvaII 52
di vi des tH¥@mplae ke matsiv =bY‘Sé‘;? FOHWEsesHEeE irsAE angertion ofathe pentip 2, ars
partition wall 52 divides the ink tank 7 and the occl usion body
acconmmod&orevy paetalorch a3 adiben brndlaresie body 4 ﬂlkerdw@ﬂl?she@hﬁbmyb@y, The rear
face 25 of the partition wall 52 faces the ink tank 7. 48 [0120] | NK TANK

felt body, a synthetic resin porous blow hole body, and a synthetic resin extruded body

having an ink inducing passage in the axial direction. In this connection, in the
10  present invention, the pentip 2 includes an ink inducing member.
[0118]
INK OCCLUSION BODY
In this connection, the ink occlusion body 63 may be provided with capillary
gaps. Examples of the ink occlusion body 63 are: porous material such as a fiber
15  bundle resin body, a fiber buﬁdle heat fusion body, a felt body, a synthetic resin porous
blow hole body; and a synthetic resin extruded body having an ink inducing passage in
the axial direction. It is preferable that a capillary force of the ink occlusion body 63
is set to be lower than the capillary force of the front end vicinity portion (high density
portion 31) of each communication tube 6 inside the ink occlusion body 3.
20 (0119]
PARTITION WALL
The partition wall 52 divides the ink occlusion body 3 and the ink tank 7.
Actually, the partition wall 52 divides the ink tank 7 and the occlusion body
accommodating portion for accommodating the ink occlusion body 3. The rear face

25  of'the partition wall 52 faces the ink tank 7.
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Exanpl es of the structure of the ink tank 7 are: a structure in which the
ink tank 7 is directly formed in the witing instrunent body, that is, as
shown in Fig. 1, the 5 ink tank 7 conposes a portion of the witing

i nstrunment body; and a structure in which the ink tank 7 is accommpdated in
the witing instrument body as shown in Figs. 13 and 16. In the present
invention, ink 8 is specifically ink used for witing utensils, for

exanple, water-color ink or oil-based ink. Aternatively, ink 8 is
specifically a ﬁgﬁ}ing solution such as a face lotion, a cover-up |iquid,
an adhesive agéﬁ{ a]paint or a 10 liquid nedical supply. [Advantage of the
I nvention] [0121 According to the present invention, there is no
possibility th i MNKeaks out fromthe ink tank onto a pentip side.
Further, at the time of initial supply of ink, ink 15 and air can be

qui ckl y repl acd&xamples C@abhst@mdﬁerue.of'tﬁetrécf@nle,? e 2 stmectargrin yehieh thetiskl i n a
short period of tinme. Furthernore, the structure can be nade sinple. Even
when a gsankdeis diteatlydormedpn deswrigng msgementdiodg, thi 1k,astshewpanFigp1j thebei ng
directed dowmnward, it is possible to prevent ink fromleaking out and

bl owi B Uik fahR™ doEhoBENY prtior Of Bl viafitiAdERCHRkMIHt BYd rand HEstRIBAYE MGPhithg. 1 is a
| ongi tudi nal sectional view showing a state in which a pentip is directed

downwar d tpé irkh@nk i77i§ tac&STRRBAATEDN In e WiengdnSESREnt BOAY HsisBBwn fh Figs2 18S @
sectional view taken on line Il - Il inFig. 1; Fig:. 3 is a |ongitudinal

soct L onalupthen SAAURGCR Flahinl AL SmARTh i3 oiothy Sehe lpurver o o
soct onelecfhelt IR LB Sl 60 SRR k) EShEGGRTIET S ©

present 1nvention, ongil

sectional view oW ng, a st.ate j.n which a penti i . ]
coating solution su%h asa faceelo{lon, a cover-up ﬁth, 281 ad'?leswe agent a paint or a

10  liquid medical supply.
[Advantage of the Invention]
[0121]
According to the present invention, there is no possibility that ink leaks out
from the ink tank onto a pentip side. Further, at the time of initial supply of ink, ink
15 and air can be quickly replaced with each other. Therefore, writing can be started in a
short period of time. Furthermore, the structure can be made simple. Even when a
sudden change in pressure is generated while the pentip is being directed downward, it

is possible to prevent ink from leaking out and blowing up from the pentip.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a longitudinal sectional view showing a state in which a pentip is
directed downward of the first embodiment of the present invention;
Fig 2 is a sectional view taken on line I - IT in Fig. 1,
Fig. 3 is a longitudinal sectional view showing a state in which a pentip is

25  directed downward of the second embodiment of the present invention;
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directed downward of the fourth enbodi nent of the present invention; 5 Fig.
6 is a longitudinal sectional view showing a state in which a pentip is
directed downward of the fifth enbodi ment of the present invention; Fig. 7
is a sectional view taken on line VIl - VIl in Fig. 6; Fig. 8 is a l|lateral
sectional view show ng an exanpl e of another comrunication tube; 10 Fig. 9
is a lateral sectional view showi ng an exanple of another conmunication
tube; Fig. 10 is a longitudinal sectional view showing a state in which a

pentip is dirgeg .eﬂisdé)%q\g%{l %n?f;%%tcﬂg zﬁ'\%é\bsﬁg@ﬁg' A50le R whillf ag{)%%?lgtnlé in which

invention; Fig. <1 i's a [Fong sect i onal ®vi ew show ng
a pentip /s di rect d ward .of the.seventh enbodi nent of the present
i nvent i orﬁffreﬁeé.go‘ﬂwf@ @qb%ﬁ%%oﬂﬁeniggﬁe(gﬁ%ﬁn\}mé '%owi ng a state in which
a pentipis directed g?mm rd of the eighth enbodinentvﬁﬁ t he present
invention; Fi g.F‘g.;35 1552 Jonggudinal sictignal Sde ishewing\a etdesino lﬁB BPLURLIE i n which
a pentip is directed dowmmward of the ninth enbodi nent of the present
i nvent i ordiregted gpynwaud ofithe fousth eaphogdinpag obthie Presaatl invanEt aken on line X1 A -
XIITA in Fig. 13; Fig. 14(B) is an enlarged sectional view taken on |ine
XI11B5- X 11B iFig.F . a la@jtudingl sectip@)! view ashowinigar glett imewhich mapentipasy t aken on
line XI'IC - XIIICin Fig. 25 13; 50 Fig. 15(A) is an enl arged secti onal
vi ew t akelirected dowewxd/ofthe/Afth embodjment3of thé-p@sent vB}tiors an enl ar ged secti onal
view taken on line XVB -XVB in Fig. 13; Fig. 16 is a |longitudinal sectional
vi ew show ng aFgg Jtiea séctiohalchevatdkenbh finé S VII - VII in Fig. 6;
Fig. 8 is a lateral sectional view showing an example of another
communication tube;
10 Fig. 9 is a lateral sectional view showing an example of another
communication tube;
Fig. 10 is a longitudinal sectional view showing a state in which a pentip is
directed downward of the sixth embodiment of the present invention;
Fig. 11 is a longitudinal sectional view showing a state in which a pentip is
15  directed downward of the seventh embodiment of the present invention,;
Fig. 12 is a longitudinal sectional view showing a state in which a pentip is
directed downward of the eighth embodiment of the present invention;
Fig. 13 is a longitudinal sectional view showing a state in which a pentip 1s
directed downward of the ninth embodiment of the present invention;
20 Fig. 14(A) is an enlarged sectional view taken on line XIIIA - XIIIA in Fig.
13;
Fig. 14(B) is an enlarged sectional view taken on line XIIIB - XIIIB in Fig.
13;
Fig. 14(C) is an enlarged sectional view taken on line XIIIC - XIIIC in Fig.

25 13;
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directed downward of the tenth enbodi nrent of the present invention; 5 Fig.
17(A) is an enlarged sectional view taken on line XVIITA - XVIIAin Fig. 16;
Fig. 17(B) is an enlarged sectional viewtaken on line XVIIB - XVIIB in Fig.
16; Fig. 17(C) is an enlarged sectional view taken on line XVIIC - XVIIC in
Fig. 10 16; Fig. 18(A) is an enlarged sectional viewtaken on line XVIIIA -
XVIITITAin Fig. 16; Fig. 18(B) is an enlarged sectional view taken on |ine
XVIIIB - XVIIIBin Fig. 16; 15 Fig. 19 is a | ongitudi nal sectional Vi ew
show ng a st at i i event h
show ng a st qﬁ%nﬁrﬂgﬁ%l% td@ai&@é&?%ﬁ%ﬁﬁ L ’3. na B,

ent nt| on " sécti onal

embod mont of -t i BBl Hrhthef PR L wh EThE ?%ﬁ%. ER i onal

vi ew showi ng a 20 .directed d ward of. the

1 )
Uhirt comth b Bk alis Droiigdia %@ﬁ?ﬂf&ﬂ%f#%ﬂg@.%ﬂtem sha PEMAR iSudi nal

secti onal VI ew shovm n state in which a penti di rected downward of
the four tde qgeﬂfﬂle tanth grabedimertaf theprs gwent;qng 23(A) is an
enl ar ged sectlonal view taken on line XXII1A - XXIIlAin Fi 22; 25 Fig.

23(B) Si s an enlFiggedAs scan grrieed bestional itew taken ion din A VHLA - AinBign Fig.
51 22; Fig. 23(C) is an enlarged sectional view taken on line XXIlIC -

XXIIICinl6I;:ig. 22,

Fig. 17(B) is an enlarged sectional view taken on line XVIIB - XVIIB in Fig.

16;
Fig. 17(C) is an enlarged sectional view taken on line XVIIC - XVIIC in Fig,
10 1¢;
Fig. 18(A) is an enlarged sectional view taken on line XVIIIA - XVIIIA in Fig.
16;
Fig. 18(B) is an enlarged sectional view taken on line XVIIIB - XVIIIB in Fig.
16;
15 Fig. 19 is a longitudinal sectional view showing a state in which a pentip is

directed downward of the eleventh embodiment of the present invention;

Fig. 20 is a longitudinal sectional view showing a state in which a pentip 1s
directed downward of the twelfth embodiment of the present invention;

Fig. 21 is a longitudinal sectional view showing a state in which a pentip is

20  directed downward of the thirteenth embodiment of the present invention,

Fig. 22 is a longitudinal sectional view showing a state in which a pentip is
directed downward of the fourteenth embodiment of the present invention;

Fig. 23(A) is an enlarged sectional view taken on line XXTIIA - XXIIIA in Fig.
22;

25 Fig. 23(B) is an enlarged sectional view taken on line XXIIIB - XXIIIB in Fig.
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Fig. 24 is a longitudinal sectional view showing a state in which a pentip
is 5 directed downward of the fifteenth enbodi mnent of the present
invention; Fig. 25(A) is an enlarged sectional view taken on |ine XXVA -
XXVA in Fig. 24; Fig. 25(B) is an enlarged sectional view taken on line
XXVB - XXVB in Fig. 24; and 10 Fig. 25(C) is an enlarged sectional view
taken on line XXVC - XXVC in Fig. 24. DETAILED DESCRI PTI ON OF EXEMPLARY
EMBODI MENTS OF THE | NVENTI ON EMBODI MENTS 15 [0122] FI RST EMBODI MENT A
direct-fI#'_d-supply witing inplenent 1 of the first enbodi nent of the
present iTivention is shown in Figs. 1 and 2. The direct-fluid-supply witing

inplenment 1 of .th esent enbqdi nent. .20 .includes: ntJj - i nk

occl usi on body % ?8?#%‘5988“1?'@63 SF‘gEEPa%WSW&‘f%iO&ﬂ"{?fX@g&B{?ﬁﬂ%pmg‘?g—an

occl usi on_accommodating portion for holding the pentip 2 at a front end
portion attd for accommodat i ng the ink occlusion body 3 inside; an ink tank 7
which is attached at the rear of the occlusion accommodati ng portion and
directly storedignid & a iongitudinalysqstipnal (vigyn shewing sostatgrin ghyehyg pgntihis

occl usi on accommodating portion and the 25 ink tank 7; and a plurality of
comuiSi cadifestedtdpwasvagd ofihe fifteensh letmpodimentofithe presert inentiGR t ubes 6 which are
protruded forward fromthe front face of the partition wall 52 and
connected to tHégi 28 AYicinienlaged eebrioBalwiew tikea ondimauXIKVAL{ XK VALIbd&g.6
penetrate the inside of the ink occlusion body 3. The occl usi on body
accommodag4;ng portion includes: a front nenber 4 for holding the pentip 2;
and an internedi ate menber 5 for

Fig. 25(B) is an enlarged sectional view taken on line XXVB - XXVB in Fig.
24; and
10 Fig. 25(C) is an enlarged sectional view taken on line XXVC - XXVC in Fig.

24.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE
INVENTION EMBODIMENTS
15 [0122]
FIRST EMBODIMENT
A direct-fluid-supply writing implement 1 of the first embodiment of the
present invention is shown in Figs. 1 and 2,
The direct-fluid-supply writing implement 1 of the present embodiment
20  includes: a pentip 2; an ink occlusion body 3 connected to a rear end portion of the
pentip 2; an occlusion accommodating portion for holding the pentip 2 at a front end
portion and for accommodating the ink occlusion body 3 inside; an ink tank 7 which 1s
attached at the rear of the occlusion accommodating portion and directly stores ink 8
inside; a partition wall 52 for dividing the occlusion accommodating portion and the

25  ink tank 7; and a plurality of communication tubes 6, specifically two communication
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5 connecting the front menber 4 with the ink tank 7. [0123] PENTIP The
pentip 2 is a rod-shaped body nmade of synthetic resin fiber such as

pol yester fiber, acrylic fiber or nylon fiber. A forward end portion of the
pentip 2 is 10 ground into a bullet-shape. An outer circunferential face of
the rear end portion of the pentip 2 is chanfered being tapered. In an
internmedi ate portion of the pentip 2, an annular groove 21 is forned.
[0124] | NK OCCLUSI ON BODY 15 The ink occlusion body 3 is formed out of a

col umar I | Gl €SI i far. - pol yest er
fiber. Arﬁl\{%ﬁt%g%h@?%% eréi%ﬁif%%ya?%?g)}do e?@éqﬁ‘;\ek&gcgIpﬂgl{tgﬁxg%}d)éffn?s covered
with cylindrical in, The ski,n is,feornmed out of. a. sypthetic.resin film
For "examsperecle 0t ik o usti oyt WRFRTHS Qimbisdlion fBes BbafBR of ( he
pentip 2.is,inserfted into.an axial center .of the front end face of the ink
D0 ocbl L4RSF BBAYE Sk RoLERn Sonher [ FharCIHRN PEAY BHRMBBAIGPIRO e pent i p
2 pierces the front end face of the ink occlusion bodé 3. Therefore, the
rear end Idvdeson fignt membensb farihglding the neatip ggandan mtermediate membeied foRk
occl usion body 3. [0125] FRONT MEMBER 25 A front nenber 4 is a cylindrical
body $or seanesting tte fignhmieaber4 wathi the inkgank 53 exanpl e, pol ypropyl ene or
pol yet hyl ene by neans of injection nolding. The front nenber 4 includes: a
smal | di anet er [d@3lon 41 for hol ding an outer circunference of the pentip
2; and a large dianeter portion 42, which is arranged at the rear of the
smal | di anet ePEN¥IPi on 41 being connected to the small dianmeter portion 41,
for holding an

The pentip 2 is a rod-shaped body made of synthetic resin fiber such as

polyester fiber, acrylic fiber or nylon fiber. A forward end portion of the pentip 2 is
10  ground into a bullet-shape. An outer circumferential face of the rear end portion of
the pentip 2 is chamfered being tapered. In an intermediate portion of the pentip 2, an
annular groove 21 is formed.
[0124]
INK OCCLUSION BODY
15 The ink occlusion body 3 is formed out of a columnar worked body made of
synthetic resin fiber, for example, polyester fiber. An outer circumferential face of
the ink occlusion body 3 is covered with cylindrical skin. The skin is formed out of a
synthetic resin film, for example, a polyethylene terephthalate film. A rear end
portion of the pentip 2 is inserted into an axial center of the front end face of the ink
20  occlusion body 3 in such a manner that the rear end portion of the pentip 2 pierces the
front end face of the ink occlusion body 3. Therefore, the rear end portion of the
pentip 2 is located in the front of the ink occlusion body 3.
[0125]
FRONT MEMBER

25 A front member 4 is a cylindrical body formed out of synthetic resin, for
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5 outer circunferential face of the front portion of the ink occlusion body
3. [0126] On an inner face of the front nenber 4, that is, on an inner face
of the small dianmeter portion 41 and on an inner face of the | arge dianeter
portion 42, a plurality of ribs 43, which extend in the |ongitudinal
direction are integrally formed. In the rib 43, 10 a step-shaped regul ation
wal | portion 43a is formed in an internediate portion of the front nenber 4
between the smal| dianmeter portion 41 and the | arge dianeter portion 42. A

f t i i i q i : tacte Wt h th
I e T S

regul ation Irectiron. ro out er

circunfer |8l : .Qf ey:l LS| . 0 I syre

cont act RS it fes; 3 sgleliiulseh B6tdR T RoEREMing S5OES ACURCRERERE ° o
42. Therefore,. the frqont quter circu rential fac f the ink ocglusion
body 31 Spetin ana Thies dpsicr HoREOH A PR, BeraRec s Soegtot s Bl
portion 42. In the rib .43, an en i rotrusion 43b is for on the inner
face of lﬂgetsrnmwaﬁimr@w%mt?@?r’ 1R Sl §iBeioh periop Al Ko HRS Shal |

di aneter portion 41, an_ outer circunferential face of the pentip 2 is held
by thé rigtergirpymierntiabigrept the fiont pestopof teinkeoqcnsiagihody 3ci r cunf erent i al
face of the pentip 2 is comng into pressure contact wth the rib 43. At
the sane time, @H%Hnul ar groove 21 on the outer circunferential face of
the pentip 2 is engaged with the engaging protrusion 43b. Therefore, a
movenent of thémpaminngr face of theefrommyembeti4) dhat d§, oecni iorerifacer efgtbt amed. [ 0127]
25 By the rib 43, an air passage 10 can be forned between the outer 54

ci r cunf erdiarhéted pdrace4bhind be afi irmet fageof therlamgk dianeetérjorticd)aiphraltgdyf 3 and
the inner face of the large dianeter portion 42, between the front end face

of the i nksagchiichQrtdaaady the loAgithdirdye diredivh ar@itegpilly foemedt dhrkeiipus, portion
of the front nmenber 4 and between the outer circunferential face of the
pentip 2 AReh-5RPed RERNatioACLaIPhokd8 4308S YordicdTR a8  intermediate portion of the
front member 4 between the small diameter portion 41 and the large diameter portion
42. A front end portion of the ink occlusion body 3 comes into contact with the
regulation wall portion 43a in the axial direction. A front outer circumferential face
of the ink occlusion body 3 comes into pressure contact with the rib 43 on the inner
15 face of the large diameter portion 42. Therefore, the front outer circumferential face
of the ink occlusion body 3 is held by the rib 43 on the inner face of the large diameter
portion 42. In the rib 43, an engaging protrusion 43b is formed on the inner face of
the small diameter portion 41. On the inner face of the small diameter portion 41, an
outer circumferential face of the pentip 2 is held by the rib 43 in the radial direction
20  while the outer circumferential face of the pentip 2 is coming into pressure contact
with the rib 43. At the same time, an annular groove 21 on the outer circumferential
face of the pentip 2 is engaged with the engaging protrusion 43b. Therefore, a
movement of the pentip 2 in the longitudinal direction is regulated.

[0127]

25 By the rib 43, an air passage 10 can be formed between the outer
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5 portion 41. A front side of the air passage 10 is open outside fromthe
front end portion of the front nenber 4. A rear side of the air passage 10
is conmunicated wth the rear end face of the ink occlusion body 3. That

is, both the front end face of the ink occlusion body 3 and the rear end
face of the ink occlusion body 3 are comunicated with the anbient air by
the air passage 10. 10 [0128) | NTERVEDI ATE MEMBER The i nternedi ate nenber 5
is acylindrical body forned out of synthetic resin, for exanple,

pol ypr op i 0] [ | di .

i nter rred%égﬁ @%%g%%ﬂ%gﬁ)gﬁeﬁg@g%g@?%ﬁP 9£n>l/(| (?yﬁglrgfoglg{&dggr@flgge @gﬁ}?ﬁ%h IS open
to the 15.frqgnt: @a rtition ] 52 .fo din a tt.0 rt.io f,the front
cyl i ndri 85?“36%? Abyheaer portion %éﬁ’et"{ﬁef‘ﬁ%‘? frenf Jacé BRIt B ended
fromthe rtition.wall .52 to the rear a iSs open.to the rear; and a

bl ural 1t PRI S oF Brniedmedat pochiun o the ffory Tember AAPNSTRSH BR ¢ ubes 6
whi ch are protruded forward fromthe front face qof the partition wall 52 in
the axi alouter cgeumizsential fags; of BwiRsatinehend thipsy face; drthgesmallsdiagigler 20 t he
communi cation tubes 6 are integrated with each other into one body. Except
for ®hatrortigmetbarAiffanysidgadf the 2in pepsesre 1@ dvwpen eutsidefrerapbe fent whdch are
respectively formed out of different nenbers, may be fixed to each ot her.
(0129]  @ottwnt dpfcthe frent mémbrnrd. erdemear ssidef efctheofir paseager Bhis cyhmnoicatedl porti on
51, an 25 outer circunferential face of the |large dianmeter portion 42 of

t he frontwitlethbeear4nd Saceal the mkwcthusibadodnd. f Thads, Hoth thefppme end fdeatofi s, in
t he occl usi on body acconmodating portion fornmed by the front cylindrical

portion %He idknecdladisn bodp Ivahd the rédrderddnfack asfode itk asrelugionPiddyl ®murd2 of the
front menber 4, the ink occlusion body 3 is accommopdated. An opening

portion @bmhiv@ichiel wisithe dmblenfit B¢ NRkiNpaddagagbed to the rear cylindrical
10 [0128]
INTERMEDIATE MEMBER
The intermediate member 5 is a cylindrical body formed out of synthetic resin,
for example, polypropylene or polyethylene by means of injection molding. The
intermediate member 5 includes: a front cylindrical portion 51 which is open to the
15  front; a partition wall 52 formed in a bottom portion of the front cylindrical portion 51;
a rear cylindrical portion 53 which is extended from the partition wall 52 to the rear
and is open to the rear; and a plurality of communication tubes 6, specifically two
communication tubes 6 which are protruded forward from the front face of the
partition wall 52 in the axial direction. In this embodiment, the partition wall 52 and
20  the communication tubes 6 are integrated with each other into one body. Except for
that, the partition wall 52 and the communication tubes 6, which are respectively
formed out of different members, may be fixed to each other.
[0129]
Onto the inner circumferential face of the front cylindrical portion 51, an

25  outer circumferential face of the large diameter portion 42 of the front member 4 is
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5 portion 53. Specifically, the opening portion of the ink tank 7 is
detachably attached to the rear cylindrical portion 53 by neans of
screwing. [0130] The partition wall 52 and the rear end face of the ink
occlusion body 3 are nmintained being not contacted with each other.
Between the partition wall 52 and 10 the rear end face of the ink occlusion
body 3, a gap 9 communicating wwth the anbient air is forned. The gap 9 is
comuni cated with the anbient air through the air passage 10. [0131]

COMMUNI %Iés%tw%dlﬁxéd?fsﬁﬂea QAL AOTIUNInCAk! st hOdy accfoyrgm,d%g%age 62 is

providedin the axial "direction.” The fl ow passage 62 i's open at th end
portions . i I QR al: : fr Lcation
Pibe o SOMeRmER R SO QinghtetoRionds 1RE ba @l MalCOP e BRTHRL 25 °4
rear end pf each o nkgatd on tube LS -apen.to the ink tank af the rear
of the | pmaB meiGT R gh R greR peiBed, b I G bR s Tt arceitTef b e
is a perpendicular face w,th respegt. to t axis.. I.n the plurality. of
cormuni cat’ SRR, BErtEN ofthe Bjr;rT’rﬁ'ﬂ? gdf idgﬁlc{;%’r% aégc}]eg tBrtg? rr%decé’ BdBhar d from
the rear face of the partition wall 52 apd the rear. end of the
commuAi cRoren b PGB‘ﬁi‘@lY» thrcoReaHng FPYEI%OF&'E 1 Fﬂ!‘iﬂ lsd?taFﬁ@l.‘éf‘“%‘-‘rheﬁand, t he
ot her communi cation tube 6a is not protruded backward fromthe rear face of
t he par t iteithsrepgylindrical grorsipniS3 by mpany efscredvipg.25 of the ot her communi cation
tube 6a coincides with the rear face of the partition wall 52. 56 The
plurality of cdhd¥ilcati on tubes 6 are arranged in parallel with each other
bet ween the ink occlusion body 3 and the ink tank 7. Therefore, between the
i nk occl usi on ThecpartBicmrmetali 138 andkthe aede end | facadtheank tobdusiembody 3tdve i nk
occlusion body 3, a plurality of independent flow passages 62 are provided
i n paral Inedintainieh bemghnatdoatacted with each other. Between the partition wall 52 and
10  the rear end face of the ink occlusion body 3, a gap 9 communicating with the ambient
air is formed. The gap 9 is communicated with the ambient air through the air
passage 10.
[0131]
COMMUNICATION TUBE
15 Inside each communication tube 6, a flow passage 62 is provided in the axial
direction. The flow passage 62 is open at both end portions of each communication
tube 6. A front end of each communication tube 6 is open to the front of the inside of
the ink occlusion body 3. A rear end of each communication tube 6 is open to the ink
tank 7 at the rear of the ink occlusion body 3. The front end of each communication
20 tube 6 is a perpendicular face with respect to the axis. In the plurality of
communication tubes 6, one communication tube 6b is protruded backward from the
rear face of the partition wall 52 and the rear end of the communication tube 6b is
located in the ink tank 7. On the other hand, the other communication tube 6a is not

protruded backward from the rear face of the partition wall 52. That is, the rear end

25  of the other communication tube 6a coincides with the rear face of the partition wall 52.
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5 [01321 The front end of each comunication tube 6 is inserted into the ink
occlusion body 3 while the front end of each communication tube 6 is
piercing the ink occlusion body 3 fromthe rear end to the front. The | ast
portion of each conmunication tube 6 is |located at a position close to the
rear end of the pentip 2 in the front of the inside of 10 the ink occl usion
body 3. When the front end of each conmunication tube 6 is inserted into
the ink occlusion body 3, the front end of each communication tube 6 pushes

and conprggssralie) VB @niohhiatdartubés bhirei Haned i SaPAllcPGeivh 3achPfhel O t he
foregoing, the fi'ber density of the ink occlusion body 3 close to the front

end of egghyeen FREHM eaéws%h be 36ardSthg Ghk Radkher Tﬁ@efoweoew&%rtheqm@l ty of

the ink occlusion body 3 of a portion except for thé portion close to the
front en [ usi on bod
3 %ﬁf*ﬁéﬁ?.ﬁﬂ?%?ﬁ%@&?ﬁ@ ot e o the B oRBuiBH pBAE DT OF 1% e

'sf’ﬁvcge?ﬁ@%lﬁﬁ?? ofBpesflen 205 e SRR B 0 [

t he |g5|de of tgﬁ gk occl usion body 3, the high density portion 31 is
formed in the ﬁr nt of the inside of the ink occlusion body 3, and the

| ow density po |s, formed at the rear, of the,inside of the ink
occl usi on bodytr% ?@Q i%?ﬁﬁﬁlce%%waﬂ?%@eé EMF‘EE’EQ thejgk jogelngiems; t v
portion 32 fromthe rear to the front. Therefore, the front end of each
conmuni c&efpA whilsdhe fioat ensooft eagh semausisation tibeibs Pigacing thenin locelusian ¢ y
portion 31 in the front of the low density portion 32. In this enbodi ment,
t he voi dbody Bdtdmpthetrieer qndrtoshe frpntof Thirdast portidef each qeormunieat®n tike Get  at 85%
to 93% The void ratio 57 of the high density portion 31 is set |ower than
that of thlechtedvatie pesitign glose focthe 3¢r ed oflthiefpentm 2 an et frewof theeinside df r at i o of
the I ow density portion 32 and the void ratio of the high density portion
31 i50sethaink2086ludidli B3fly 3. When the front end of each communication tube 6 is

inserted into the ink occlusion body 3, the front end of each communication tube 6

pushes and compresses forward the fiber of the ink occlusion body 3. Due to the

foregoing, the fiber density of the ink occlusion body 3 close to the front end of each

communication tube 6 is set higher than the fiber density of the ink occlusion body 3 of

15  a portion except for the portion close to the front end of each communication tube 6.

That is, in the ink occlusion body 3, the high density portion 31, the fiber density of

which is high, and the low density portion 32, the fiber density of which is low, are

formed. Since the front end of each communication tube 6 is located in the front of

the inside of the ink occlusion body 3, the high density portion 31 is formed in the

20  front of the inside of the ink occlusion body 3, and the low density portion 32 is

formed at the rear of the inside of the ink occlusion body 3. Each communication

tube 6 penetrates the low density portion 32 from the rear to the front. Therefore, the

front end of each communication tube 6 is located at a position inside the high density

portion 31 in the front of the low density portion 32. In this embodiment, the void

25 ratio (the porosity) of the low density portion 32 is set at 85% to 93%. The void ratio
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5 The front end portions of the communication tubes 6 are arranged at
positions separate fromthe axial center of the ink occlusion body 3
outside in the radial direction. To be in nore detail, the front end
portions of the conmunication tubes 6 are arranged on the sane
circunference, which is fornmed round the axial center of the ink occlusion
body 3, at regular intervals. Since the nunber of the comrunication tubes 6
is two in 10 the present enbodi nent, the comrunication tubes 6 are arranged

synmmetri Qﬁ'tlhé/highﬂi@nsit}@ﬁﬁﬁ&i 31 & delf GoviefitRdn H8NGEthe qﬁwhe&iﬂty%r@&pwsi&n body 3

by formng an angle 180 between the two comuni cation fubes 6. Since the

pentip 2 éﬁﬁerb&&a&eﬁﬂe@t%b&dqéﬁ@bfthew QEnsh gbﬁﬁ)ni PHarRGhe Y 'hqaﬁdogfyme& the

front en portions o e comuni cation tubes 6 are not I rect connect ed

tothe r - i that is, the front end portions 15 of the
it AP sPENEL Bt s

conmuni ¢ are Tn a no-contact state wth the pentip 2.
Accordingly, ttbel_,hront end portions of the communication tubes 6 are
connected so tI{ |r1k can flow through the front portion of the inside of

the i pk occl usign bod t.he high density. portion 31). The front end

bort1 Bns of |t hd e ERCRbTOR Pl cORMamichioR Bben® Bre Ahinerd FopRStRTS | 111 e
behind the rear, end portion of_ the pentip 2. That |s, the front end 20

por t i ons separatg drognibgariat senterpiitheimk osclysian bady ? eutsidein thegpdinbdirestionne penti p
2 are respectively connected to the high density portion 31 of the ink

occl usi orfodwdy mpore dp@il 3t fomsepdpertions gi-he spmmunpRRECIUbenS|ate arangpd esent
enbodi nent, length L in the axial direction of the entire ink 25 occlusion
body 3 i ©ndb¢ same @Gumferenhee, whechons derred rowibthicmsial cerbertdf tik mkawcdesiosl and 58
S2 in the axial direction fromthe front end portion of the ink occlusion
body 3 t dotih8, atfreguiér iatetvabor tSincesthe humber afahertemmantication tubesst & tawénset at 4
mm Therefore, distances S1 and S2 in the axial direction fromthe front

end port ithdpRberit Rtbodinend Cihit Ysindiuniatyn Bulied ot die afrangdd watnadedliyonhof the
comuni cation tubes 6 are 13.3% (in
respect to the axial center of the ink occlusion body 3 by forming an angle 180°
between the two communication tubes 6. Since the pentip 2 is located at the axial
center of the ink occlusion body 3, the front end portions of the communication tubes 6
are not directly connected to the rear end of the pentip 2, that 1s, the front end portions
15  of the communication tubes 6 are in a no-contact state with the pentip 2.  Accordingly,
the front end portions of the communication tubes 6 are connected so that ink can flow
through the front portion of the inside of the ink occlusion body 3 (the high density
portion 31). The front end portions of the communication tubes 6 are located at
positions a little behind the rear end portion of the pentip 2. That is, the front end
20  portions of the communication tubes 6 and the rear end portion of the pentip 2 are
respectively connected to the high density portion 31 of the ink occlusion body 3.
[0134]
DISTANCE IN THE AXTIAL DIRECTION

In the present embodiment, length L in the axial direction of the entire ink

25  occlusion body 3 is set at 30 mm. In the present embodiment, both distances S1 and
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5 the range from3%to 50% of length L in the axial direction of the entire
i nk occlusion body 3. In the present enbodi nent, both distances Ti and T2
in the axial direction fromthe front end portions of the comunication
tubes 6 to the rear end of the pentip 2 are set at 1 nm(not nore than 10
mr). [0135] 10 INK TANK The ink tank 7 is a cylindrical body having a
bottom the front end of which is open and the rear end of which is cl osed.
This ink tank 7 is formed out of synthetic resin by means of injection

nol di ng & jRliRaxIBl dlidetion Kidkn thel Forlich@ GottionSIfARE thki dtchiRfon bddy 3 &dke 7. I Nk 8
stored in the ink tank 7 may be either water-color ink or oil-based 15 ink.

[0136] Aot Qnl ﬁélﬁoﬁ’do%ﬂitﬁg RAihiAbatRh hB8s Igkrel 38Kat/ 41 Sinflet Prdiadley at tached
to the internediate nenber 5. In the case where it becone inpossible to

conduct W&'t%n'g@g 510 §§ Sinhk %&h Sirdioh W?OI‘.% ke LRATHE n%uei?ﬁ(éngﬁ gﬂft tﬁg Niymed, the

i nk tank detached from 20 the 1 nternediate ne enink 8 is
charged i . J i y. I - S b aced with
a new i m?@@gsr{épﬁo{iﬂ? 56 %ﬁ%ﬂtieﬁﬁaﬁﬁ&% ngure edgfﬁ;ﬁ "E‘Zcealrtll%é‘lalbgergig%e%? li‘ﬁe/"ﬁ{%}'t he i nk
tank 7, into which jonk s.alr een. charged, .i.s at.tached . t.o the

i or et BB 8 fo Bl e RaE iy S SRR SRR ol B CEREENRY. [ 0137)
25 The direct-fluid-supply i.ting . nplenent of e present .enhodi mrent 59
i ncl udes bagl‘,ép %rhg'te Eﬁ%\%?%ﬂ‘&?ﬂgeﬁ?ﬁg@#@‘é@ 1}1 and EarEHEd{“E Bx‘g]n‘ar‘?ﬂ’é‘f”éc hed from
the pentip 2 side. Wien the cap is attached to the pentip 2 side, the front
end openitiog thedrent ¢ad peftionp ef Hergommupniggiipnitpkesf to the seps gad ebthermendprti ght | y

cl osed. Therefore, communication of the ink tank 7 with the anbient air can
be shut @fdre set at 1 mm (not more than 10 mm).

[0135]

10 INK TANK

The ink tank 7 is a cylindrical body having a bottom, the front end of which is
open and the rear end of which is closed. This ink tank 7 is formed out of synthetic
resin by means of injection molding or blow molding. Ink 8 is directly stored in the
ink tank 7. Ink 8 stored in the ink tank 7 may be either water-color ink or oil-based

15 ink.

[0136]

A front end opening portion of the ink tank 7 is detachably attached to the
intermediate member 5. In the case where it become impossible to conduct writing
because all ink 8 in the ink tank 7 has been consumed, the ink tank 7 is detached from

20  the intermediate member 5 and then ink 8 is charged into the ink tank 7.  Alternatively,
the ink tank 7 is replaced with a new ink tank 7 into which ink 8 has already been
charged. Then, the ink tank 7, into which ink 8 has already been charged, is attached
to the intermediate member 5. Due to the foregoing, writing can be resumed.

[0137]

25 The direct-fluid-supply writing implement 1 of the present embodiment
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5 In the present enbodi nent, volunme V2 of the ink occlusion body 3 is set to
be from50 to 70% of volune V2 of a space defined anong the ink tank 7 and
the respective comunication tubes 6. [0138] SECOND EMBODI MENT 10 Fig. 3
is a view showi ng the second enbodi nrent of the present invention. This
enbodi nent is a variation of the first enbodinent. Different points of this
variation fromthe first enbodinent are that the front end portion of the
pentip 2 is forned into a chisel shape and that the comuni cation tubes 6
and the pacluddsi Doap\aihdt sho@mpmehidtocarete dreelyoittathéd e and demohey fomléhe[ 0139] On
the partition wall 52, two attaching holes 52a are fornmed in the

| ongi t udigeadip di Ji@st iWhen THeCcapoRTItAE A toQRe Pemﬁ:sz Qidar ﬂleﬂE@ﬂSenﬁidﬁeﬁiﬁFand fixed
into the attaching holes 52a. On a front face of t he partition wall 52, an

annul ar Rfo?t‘idddséfome E@l@iﬁ(@ and"th@ Clir ‘ﬁﬁishg@gbtér@@imighflfrﬂléﬂéh.c hthdigfofd t achi ng
hol es 52a are open to the front 20 Sside; is integrally fornmed. The annul ar

pr ot 1 uSi QBmiicilbh bifheliBPlan® MvillPHE afbichlSr bitbe AGELAS ON body 3 are
W t each ot

contacte er. Between the rear end face of the ink occlusion

body 3 and the pard L LLGACHB iR +BARRYD oFALLASRORMINIS. LA § IZaRLGL! udi ng

size “of the annu protrusion I'S appropriatery ont end

face of the ink | usi gn_b 3. .cones | ontact w.th a.regul.ation wall
portion Ig)a[“ 5gu"rot ﬁ@g‘ gfﬂ@uﬁlgo‘yéa %ﬁBaQFa‘geiﬁ’S& aﬂ‘i’é’gitll?ﬁl %é?‘ﬁ‘s?o dbtglay 3 cones
into contact with the.annulgr 60 protrusion 52b. Due to the above

structur é?sl’ieftl‘fescoﬂ%‘g?‘fﬂt‘@nF‘g’eﬁpevent the generation of backlash in the

| ongi tudi nal direction of the ink occlusion body 3. In this connection, the

structure of tHi% ¥oodi nent except for the above point is the sane as that

of the first enbodinment. Therefore, the explanations are omtted here.
SECOND EMBODIMENT

10 Fig. 3 is a view showing the second embodiment of the present invention.

This embodiment is a variation of the first embodiment. Different points of
this variation from the first embodiment are that the front end portion of the pentip 2 is
formed into a chisel shape and that the communication tubes 6 and the partition wall
52 are formed out of different members.

15 (0139]

On the partition wall 52, two attaching holes 52a are formed in the
longitudinal direction. The communication tubes 6 are press-fitted and fixed into the
attaching holes 52a. On a front face of the partition wall 52, an annular protrusion
52b (a contact wall portion), from which the attaching holes 52a are open to the front

20  side, is integrally formed. The annular protrusion 52b and the rear end face of the ink
occlusion body 3 are contacted with each other. Between the rear end face of the ink
occlusion body 3 and the partition wall 52, a gap 9 corresponding to the protruding size
of the annular protrusion 52b is appropriately formed. The front end face of the ink
occlusion boy 3 comes into contact with a regulation wall portion 43a. Further, the

25 rear end face of the ink occlusion body 3 comes into contact with the annular
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5 [0140] TH RD EMBODI MENT Fig. 4 is a view showing the third enbodi nent of
the present invention. This enbodinent is a variation of the first

enbodi ment. The pentip 2 is conposed of a ball-point-pen chip. The pentip 2
includes: a holder 23 for holding a 10 ball 22 which is arranged at the
forward end portion being capable of rotating; and an ink inducing nmenber 24
attached in the holder 23. The ink inducing nenber 24 is formed out of a
rod-shaped resin worked body made of synthetic resin fiber. A rear end

portion g,fmmfod 6. 1 TSGH IRe MBFRRIruédrd, & ib Béfs‘iﬂl@% %@b&t&ﬁt@% dfdfaridRa Grusi on

body 3 romthe front end in such a manner that the rear @nd portion of the

| nk 1 ndugh A, it {B%%u@u‘lnaﬂ'd‘?{e S bfthe 'n[lé< £d11 o‘&E} 3b°g%{ élﬁs cIRERSLr €. the

rear end portion o I nk |n ucl ng "oc at a position in

the fronty, of gl pehgeBhabils b8 ng&%gzwv@ i e Ghfashifofhet he STl

di anet er por FOnt d. An air

comuni cati,o Ssag med, bet ween t nbi ent alr and the front
nenber 4 eﬂ‘?%@ 'l(];l?eeefﬁﬁe %xp@g%ﬁns&rerdr&ﬁtgd gﬁrd' portion of each
comup |cat|on tgﬂ4 is formed into an inclined cut face 61, that is, the
front end port| SF each comuni cation tube 6 is sharpened. Due to the
above structure, the @ erci a and inserting property of each comrunication
tube 6 into t hdHIRD Ndody 3 can be enhanced and further an openi ng
area of 25 the front end openi ng portion of each communi cation tube 6 is
extended. 61 Kigdrisia Ngwshowing tha shifdbergbadinent of theiresedt inMensionhe i nk
occl usion body 3. The inclined cut face 61 of the front end of each
comuni cat i on {Thisee®bodimkent isea vadatidrabf thee first repdbiodegent.ut Thepentiil 2cian i ncl ude
the front end opening portion of each comunication tube 6. The inclined
cut face coibposddadf 4 Ball-pdiet-perochip e n@heo penipnd) inghrdes anhalert 28efor holding a
10  ball 22 which is arranged at the forward end portion being capable of rotating; and an
ink inducing member 24 attached in the holder 23. The ink inducing member 24 is
formed out of a rod-shaped resin worked body made of synthetic resin fiber. A rear
end portion of the ink inducing member 24 is inserted into the ink occlusion body 3
from the front end in such a manner that the rear end portion of the ink inducing
15 member 24 pierces the ink occlusion body 3. Therefore, the rear end portion of the
ink inducing member 24 is located at a position in the front of the inside of the ink
occlusion body 3. On a side of the small diameter portion 41 of the front member 4,
an air hole 44 is formed. An air communication passage 10 is formed between the
ambient air and the front member 4 by this air hole 44.
20 [0141]
A front end portion of each communication tube 6 is formed into an inclined
cut face 61, that is, the front end portion of each communication tube 6 is sharpened.
Due to the above structure, the piercing and inserting property of each communication

tube 6 into the ink occlusion body 3 can be enhanced and further an opening area of

25 the front end opening portion of each communication tube 6 is extended.
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5 conmuni cation tube 6 is directed to the axial center of the ink occlusion
body 3, that is, in the direction of the rear end of the pentip 2. Due to

t he above structure, ink can be quickly supplied to the rear end of the
pentip 2. Further, fiber in the vicinity of the rear end portion of the
pentip 2 is pushed and conpressed toward the rear end portion of the pentip
2 by the front end portion of the comunication tube 6. Therefore, the 10
fiber density in the vicinity of the rear end portion of the pentip 2 can be

easily s . i i ti, 2 at@Qr .

Cross-s e(;e‘%cicgltr‘\iéf%%}l’ ']tu% gaﬁcl)% g‘r?mlélk (r} uf"ﬂ f\eg BB%? gg Ee%ke%%&%gg)(@b éi 3 r?rrutrr\L?lg g‘%‘f‘%‘ﬁd tube 6
are circul ar. te nd i nne i reunferential s. of the front, end
portion 5?51&?8%08%%%83{]%% O?Ueﬂgh éomunf%??lﬂ%&{e’?%?olsal%m P?ﬁﬁ‘fﬂc‘&F shape by
t he incl i.m?d &ut Eacg 61. .IMth connqeifti on, the structure of .this 15
enbodi medReliBgd St fapg p1 R ingidedhe fiopiengr epeniig pAstian pheagh cORUNGatioRe £ ¢ st
enbodi nent. Therefore, the expl anaLi ons ar% omtted h,ere.(g#iom ] . FOURTH
EVBODI VENHPeFPg. Thejiachned; ey Bpe\ilnghatnis, ths,fiont shd swemag:pstion 1f the esent
invention. 20 This enbodinent is a variation of the first enbodiment. A

di f f ePentcop@iunicagipn tybigi Gsis dirperad trethe axiabaentercofithe bk csalysign bedy 3 Hatibat an i nk
occl usi on body 63 fornmed out of a fiber worked body is accommbpdated in a

fl ow pasdnthe drcubn ebithie rearenthofi theapentip 2t ubweao thenabolve bloucterenivktoan be he
capillary force) of the ink occlusion body 63 is set at a value | ower than
t he fi berquibkhsiuppliéd ve tleapat éml of therpeelip &f Fhrhdy fiberdh thenmirtity @fothei on 31 of
the ink occlusion body 3. Since the ink occlusion body 63 is 62

accommodatfntl ipofdsthofBepuitipc2td pushédib®l Gompréssed Whwirdahe fat efid gortioet er and
an inner dianeter of the comunication tube 6 are set at a relatively high

o e TR egtien, i banpprme L SR DS
di angber ffer 18RitG WTREViGak) BPtHeYEE Ad PBRion of the pentip 2 can be easily set at a

high value. In the present embodiment, lateral cross-sections of the outer and inner

faces of each communication tube 6 are circular. QOuter and inner circumferential

edges of the front end portion of each communication tube 6 are formed into an

elliptical shape by the inclined cut face 61. In this connection, the structure of this

15 embodiment except for the above structure is the same as that of the first embodiment.

Therefore, the explanations are omitted here.
[0142]
FOURTH EMBODIMENT
Fig. 5 is a view showing the fourth embodiment of the present invention.

20 This embodiment is a variation of the first embodiment. A different point of
this embodiment from the first embodiment is that an ink occlusion body 63 formed
out of a fiber worked body is accommodated in a flow passage 62 of each
communication tube 6. The fiber density (the capillary force) of the ink occlusion

body 63 is set at a value lower than the fiber density (the capillary force) of the high

25  density portion 31 of the ink occlusion body 3. Since the ink occlusion body 63 is
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5 be set high. Therefore, it is advantageous for preventing the

communi cation tube 6 frombeing bent. In this connection, the structure of
this enbodi nent except for the above structure is the same as that of the
first enbodiment. Therefore, the explanations are omtted here. [0143] 10
FI FTH EVMBODI MENT Figs. 6 and 7 are views showing the fifth enbodi nent of the
present invention. This enbodinent is a variation of the first enbodi nent.
Different point of this enbodinent fromthe first enbodi nent are that the

¢ ¢ ; h . ; ) _
ot ned iebffpb@itegin SR cqriR APATBIGE'S, Hed WREy B GucriflR8edhy B4 5"

nbodi t d that.sid | 1 s..of .t,h j cat.i t ub i nt |1
connect edbies Tmdieos B “Grifimciicn eliite S B E TR el Aoyt o o
di tion.  Si t he. si | f t.h icati t.ubes. 6. i nt [
Comnoct oa Spoae beBihuA oy o il SR BEohSCu BN R et
direction, the bending 20 strength of each comrunication tube 6 is enhanced.

Accor di nd}sya regglbthe ewgndiametsr aedhthe ipeer ghamgiensd the spnpunigation whe P¥8B t he i nk

occl usi on bodg_ 3 bﬁ‘ piercing the comunication tube 6. In this connection,

t he sbrudbeweehigh t Kherefordotiinadvantageeusgor praventing &b cpmmynicaticntebd € t he sane
as that of the first enbodi nent. Therefore, the explanations are omtted
here. 25 ffad beihg@@nt-i dn ths icennectiomthe kiowditung ofrtbis leerbodinaanp lecept forntbe

conmmuni cation tube 6. This is another exanple in which side walls of the
comuni caboen strubtare iarthe aarenactthak tof thachirsotdmsodinhé@t | Bheréforel hthe exanpl e,
the inside of one cylindrical body is divided by a partition wall extending

in the | eriahdtidnate chhitte€héren. | n ot her words,
[0143]
10 FIFTH EMBODIMENT
Figs. 6 and 7 are views showing the fifth embodiment of the present
invention.
This embodiment is a variation of the first embodiment. Different point of
this embodiment from the first embodiment are that the front end portion of each
15 communication tube 6 is formed out of an inclined cut face 61, which is the same as
the structure of the third embodiment, and that side walls of the communication tubes 6
are integrally connected to each other by a plate-shaped rib 64 extending in the axial
direction.  Since the side walls of the communication tubes 6 are integrally connected
to each other by the plate-shaped rib 64 extending in the axial direction, the bending
20  strength of each communication tube 6 is enhanced.  Accordingly, each
communication tube 6 can be stably inserted into the ink occlusion body 3 by piercing
the communication tube 6. In this connection, the structure of this embodiment
except for the above structure is the same as that of the first embodiment. Therefore,

the explanations are omitted here.

25 [0144]
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5 two conmmuni cation tubes 6a, 6b, the lateral cross-sections of which are
respectively formed into a crescent shape, are integrally connected to each
other so that the lateral cross-section can be fornmed into a circle. Due to
t he above structure, two flow passages 62, the cross-sections of which are
respectively forned into a crescent shape, are independently fornmed in
parallel with each other inside the cylindrical body. 10 [0145] Fig. 9 is a
vi ew showi ng an exanpl e of anot her comrunication tuber 6. This is an
exanple in whigh t i i e i 1y ich is small,
is arranged inq—{? 'gnggqnfﬁwny@atl %&%%§Q‘gnaiggpﬁ{eﬂ%&°ghn@%%agé &\f/l\)/ﬁ;%,gh is large. In
this exanple, hetween.an inner.circunterenti face of.the ni cation
tube Ga the 121 BABPURF graRiF if WhEH MBS ¥ e 86 Graicalieh BRFEMen |
face of the co ni cat i on ube 6b,. the djaneter of . which |s |, a flow
passage 6‘??"‘?‘1‘@%5@@?% ot Jdiat seluthis sxamp emﬁgdﬁlq%o%ﬁwg?é"qaggﬁyﬂﬁed, and a
fl ow passage 62, the lateral cross-section of whichis circular, is forned
in the colvided B eatition @aBextendingdingthelensiidingh diractiog. s other vordear  end
portion of the communication tube 6a of the large dianeter is not protruded
20 baékwdre donupymcationrtubescia, &b, theelatssal taresssactims | of sghicinarecgppestivelpf t he
comuni cation tube 6b of the small dianmeter is protruded backward fromthe
rear facdoufed it paraseent chapenerel intggraliy dohmastadetd danh pther smkhat theklatéral[ 0146]

SI XTH EVMBODI MENT 25 Fig. 10 is a view showi ng the sixth enbodi nent of the
present ionvsssseetam. carbbe Thimede mitodi wicle. | Pua tuathe adboes sthicttee tivor 8aw

enbodi nent. Different points of this enbodinent fromthe first enbodi nent
are that gabgepearuhd crakd-swatibnsost Wiich Bredlespedtickly fdrénedlifitol Adsedcamkshdpd, s f or med
integrally wth the partition wall 52 and that the conmunication tube 6b is
fornmed oufre RidependeiRBANGI Thpatalel wWih Bthdthdr ifideRh® SylmaASE Sody.

10 [0145]
Fig. 9 is a view showing an example of another communication tuber 6.
This is an example in which the communication tube 6b, the diameter of which is small,
is arranged in the communication tube 6a, the diameter of which is large. 1In this
example, between an inner circumferential face of the communication tube 6a, the
15  diameter of which is large, and an outer circumferential face of the communication
tube 6b, the diameter of which is small, a flow passage 62, the lateral cross-section of
which is annular, is formed, and a flow passage 62, the lateral cross-section of which is
circular, is formed in the communication tube 6b, the diameter of which is small. A
rear end portion of the communication tube 6a of the large diameter is not protruded
20  backward from a rear face of the partition wall 52, A rear end of the communication
tube 6b of the small diameter is protruded backward from the rear face of the partition
wall 52 and located in the ink tank 7.
[0146]
SIXTH EMBODIMENT

25 Fig. 10 1s a view showing the sixth embodiment of the present invention.
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5 menber protruded forward fromthe front face of the partition wall 52 and
al so including a second pi pe-shaped nenber protruded backward fromthe rear
face of the partition wall 52. The second pi pe-shaped nenber is
press-fitted and fixed to the partition wall 52 and connected to the first
pi pe- shaped nenber so that the second pipe-shaped nenber can be

comuni cated with the first pipe-shaped nenber. In 10 this connection, the
structure of this enbodi nent except for the above structure is the sane as

that of the fiF SHRRGL ) . 3 ti ey Lted here.
[0147] SEVENTH . ERESy e 2.53."%{‘?{592&&%5&6 S ow'ﬁg&t RGeSl Sl

of the PrseltpddiKen! i 1koaMli cnfiRg ERLALS oft XhAhRP b8y {1 St

enbodi men erent poirnt of 1 rom I rst efbodi nent

is that front, en rtion f ghe . c ni_cat j.on _tubes e t en to the
front i nProlEs o R ik i P lgbiies ERERD AR et B Sl S BB O by
lurality of windows 65. .In thi,s connection, the structure .of thi

erbodi e fPTEHEISHIOR Begihis pred il of BrR. FMPAppiRdnaUfiae adirsi pipe-shaPefie 11 r st
20 enbodi nent. Therefore, the expl anations are omtted here. [0148] EI GHTH
EVBODP wEmemireg.pr?tzu&si forpapdyiromb Wheh droph dacsi ghihe pabben mealt Sérandnalsdr esent
invention. This enbodinent is a variation of the first enbodi nent. A

di f f er entingheding asecondpiparshapedrmember protrudedrbackavard from Gatsentifaceel the t hat t he

rear end portion of the pentip 2 65 is press-fitted into a through-hole
f or med atpattitonawalhis2c ehe seapindtfipe-shaiped andnubsir on poesehfitted aaddideddattbe at a
position at the rear of the inside of the ink occlusion body 3, that is, in
an i nner paditionomalb52tand comaectédhtd tlef fitsh pipershapsic mesiben sdo dldyy tBe sdécond hi s
connection, the structure of this enbodi nent except for the above structure
i's the sapip-shapéd aientbler ch® be communicated with the first pipe-shaped member. In
10  this connection, the structure of this embodiment except for the above structure is the
same as that of the first embodiment. Therefore, the explanations are omitted here.
10147]
SEVENTH EMBODIMENT
Fig. 11 is a view showing the seventh embodiment of the present invention.
15 This embodiment is a variation of the first embodiment. A different point of
this embodiment from the first embodiment is that front end portions of the
communication tubes 6 are not open to the front in the axial direction but open outward
in the radial direction by a plurality of windows 65. In this connection, the structure
of this embodiment except for the above structure is the same as that of the first
20  embodiment. Therefore, the explanations are omitted here.
[0148]
EIGHTH EMBODIMENT
Fig. 12 is a view showing the eighth embodiment of the present invention.

This embodiment is a variation of the first embodiment. A different point of

25  this embodiment from the first embodiment is that the rear end portion of the pentip 2
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5 first enbodi nent. Therefore, the explanations are omtted here. [0149]

NI NTH EMBODI MENT A direct-fluid-supply witing inplenment 1 of the ninth
enbodi ment of the present invention is shown in Figs. 13 to 15. 10 The
direct-fluid-supply witing inplenent 1 of the this enbodi nent includes: a
pentip 2; an ink occlusion body 3 connected to a rear end of the pentip 2;
an internediate nenber 5 arranged at the rear of the ink occlusion body 3;
an ink tank 7 arranged at the rear of the internediate nenber 5; an barrel

11, the fig pRts-AR6H R 4 tlﬁ@u%ﬁh L hol¥ipdrafed Pl Sixll BeR&NitRe Bk dcBlusiBR ﬁeaﬂgwdat ing

the i nk occl usion body 3 e 15 internediate menber 5 and the ink tank 7

| nsi de; il idaucllitd pbeiBR LRRIRSEE FUA of the 8B BAEM MmO ON Of

t he barr 11; an cap et ac y provi on t t'ip 2 Sld

[0150] aENIIInéD FPO?&OH %Fthgﬁr@%'l&lfzof tﬁe g Q%J%W&hﬁ; dy[nqﬁﬂeco%eci{}éﬁttlﬂgt : C resin

fiber suc acrylic er or | on ber ‘of war d end

portion qf the gr.ou a bul |l et An ote

Bt cunt emuHttiEy S nal?ode'ﬂs e, BBy Hiragtoregi Rt 5 B R Bhant er e
bei ng ta red. [10151] NK OCCLUSI ON BODY 66 ,The |nk occl usion body 3 is
f or med stpibg @Eﬁ“ﬁrm Fac Lhe Wg?atﬁﬁ’aéreo?"m@ﬁ; ¥etic resin fiber, for
exanpl e, pol yest eJ1r fi ber An outer circunferential face of the ink

occl usi on body 4Plcovered with cylindrical skin. The skin is formed out of

a synthetic resin film for exanple, a polyethylene terephthalate film A
rear end NINTH EMBODIMENT

A direct-fluid-supply writing implement 1 of the ninth embodiment of the
present invention is shown in Figs. 13 to 15.

10 The direct-fluid-supply writing implement 1 of the this embodiment includes:
a pentip 2; an ink occlusion body 3 connected to a rear end of the pentip 2; an
intermediate member 5 arranged at the rear of the ink occlusion body 3; an ink tank 7
arranged at the rear of the intermediate member 5; an barrel 11, the front end portion of
which holds the pentip 2, for accommodating the ink occlusion body 3, the

15  intermediate member 5 and the ink tank 7 inside; a tail plug 12 detachably screwed to
rear end opening portion of the barrel 11; and a cap 13 detachably provided on the
pentip 2 side.

[0150]
PENTIP

20 The pentip 2 is a rod-shaped body made of synthetic resin fiber such as
polyester fiber, acrylic fiber or nylon fiber. A forward end portion of the pentip 2 1s
ground into a bullet-shape. An outer circumferential face of the rear end portion of
the pentip 2 is chamfered being tapered.

[0151]

25 INK OCCLUSION BODY
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5 portion of the pentip 2 is inserted into an axial center of the front end
face of the ink occlusion body 3 in such a manner that the rear end portion
of the pentip 2 pierces the front end face of the ink occlusion body 3.
Therefore, the rear end portion of the pentip 2 is |located in the front of
t he ink occlusion body 3. [0152] 10 BARREL The barrel 11 is a cylindrical
body formed out of synthetic resin such as pol ypropyl ene or polyethyl ene by
means of injection nolding. The barrel 11 includes: a tapered portion 111

for hol di ng an TegtiRl o6diiEeTbedERNtd firmb@eat 6f a tol8mBRNbiked Dodfthda ofei N body
portion 112, which is connected at the rear of the tapered portion 15 111,

for acconymdaid RQin fiFerl Rt SQRIPKS IfyeIRAYiIbS, AL oRRF Eiréﬁrﬁ’ﬂgrégffih! feed ofNd the

ink tank”7. [0153] Ch an inner face of the barrel 11, th i's, on an inner

265 o ook REE R S S PRI il o

portion uralit In the | ongi tudi nal
directio - ] real) |V LN i t eR- shap regul ation
wal | por {g y%h&idlgéls%?s Orf?r{a%;ﬂgﬁgltehea B‘?lglgir}#lf g" é%r%%@alg%nﬁg%t i %gleegrptg:r8 ion
betwegn the.tapered portion 111 of the barrel and the i n.hody, portion
1o S wegine S pal & Prirte, i of Ruie] Siniessiynd Bouh 2SRt O BB Hkey wich
t he regul atj an m@%é.gor ion 113a. i.n, the ax'al.dirg tion,. An.out%é
ci r cunf e&FEHGR bpAY. & it pudhimanger shat She. 136 PRhPYHAY 8 theFBEP 2RIGCE 8 sur e
contact with the rib 113 on the inner face of the 67 front portion of the
mai n bodyrosbend dacerabthe Apk qgelusior; hodynk. o rldistetate, theckeapend pertiogerfithp 2 i s
press-fitted and held by the rib 113 on the inner face of the tapered
portion pentip 2 jsloedied injthe froat ofithe inkeneclupien pedyt 3.on for hol di ng the outer
circunferential face of the pentip 2 and the portion for holding the outer
circunferentiallla@d of the ink
10 BARREL
The barrel 11 is a cylindrical body formed out of synthetic resin such as
polypropylene or polyethylene by means of injection molding. The barrel 11
includes: a tapered portion 111 for holding an outer circumferential face of the pentip
2; and a main body portion 112, which is connected at the rear of the tapered portion
15 111, for accommodating the ink occlusion body 3, the partition wall 52 and the ink
tank 7.
[0153]
On an inner face of the barrel 11, that is, on an inner face of the tapered
portion 111 and on an inner face of the main body portion 112, a plurality of ribs 113,
20  which extend in the longitudinal direction are integrally formed. In the rib 113, a
step-shaped regulation wall portion 113a is formed in the vicinity of the connecting
portion between the tapered portion 111 of the barrel 11 and the main body portion 112.
A front end face of the ink occlusion body 3 comes into contact with the regulation

wall portion 113a in the axial direction. An outer circumferential face of the ink

25  occlusion body 3 comes into pressure contact with the rib 113 on the inner face of the
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5 occlusion body 3, a cylinder-like wall portion 113b is integrally forned.
[0154] By the rib 113, an air passage 10 is forned between the outer
circunferential face of the ink occlusion body 3 and the inner face of the
mai n body portion 112, between the front end face of the ink occlusion body
3 and the inner face of the barrel 10 11 and between the outer
circunferential face of the pentip 2 and the inner face of the tapered
portion 111. The front side of the air passage 10 is open to the outside

f th . [ . I j f th
7 passae Fhrid O BY aRhubly, WOOR°(1E Admpueh S Ehier e KR oRHEC P i on

air passage

body 3. fo n f n C t he. i nk
ool usi o By TspiseErskERla by RERpHTR o R LS SRR W Engha bRl
passage [Q155]. RVEDI ATE. NEMBER . The i nt er nedi. at e .ne . 5is a
cylindri i]gil bgﬁ\?‘e%"é’r hggggtmee%ﬁlesﬁmﬁr@oﬂﬁgg ﬂ’,e Oult?tfrc‘réﬂmf’@?ﬁ"cﬁeﬂgr opyl ene
or polyethyl ene by neans of. i njectjon | di ng.. The_, 20 jnter iate nenber 5
i ncl udes:tﬂ%pﬁ%ﬂﬁ Et gt P?”‘BQ%E&‘O g thenguteh sirpymicyatio gqcﬁn&ﬁ&’&y"‘g and t he
ink tank 7; a plurality of conmunication tubes 6, specifically, two

comufi c CriBsion bedis3.e afindes-lke vallmoriien Bidbrivinigeradllyripamnsd he front face of the
partition wall 52 and pierced to the inside of the ink occlusion body 3; a
connection tubd@ls#lwhich is protruded fromthe rear face of the partition
wal | 52 and attached to 25 the front opening portion of the ink tank 7; and
an attachi ng c\Byithdeib B3, haiipaisge 66 ipfortned Hetveen thehautexdimumdérestetli on from
the front face of the partition wall 52 or the rear face and fixed to the

i nner f adeceodf theeinkarcckiohlbodyhde ahdinks ifnac €acefoft the mainrbododortpmr 11)n  112) .
In a space formed by the barrel 11 and the partition wall 52, that is, in

the ink tetededshOfiofoshd faccoMmiadalt bodudiat bodyB addhelifter 82! dfsh®Barkddy 3 is
acconmmodat ed.

10 11 and between the outer circumferential face of the pentip 2 and the inner face of the
tapered portion 111. The front side of the air passage 10 is open to the outside from
the front end portion of the barrel 11. Further, the rear side of the air passage 10 is
communicated with the rear end face of the ink occlusion body 3. That is, the front
end face and the rear end face of the ink occlusion body 3 are communicated with the

15  ambient air by the air passage 10.

[0155]

INTERMEDIATE MEMBER

The intermediate member 5 is a cylindrical body formed out of synthetic resin,
for example, polypropylene or polyethylene by means of injection molding. The

20  intermediate member 5 includes: a partition wall 52 for dividing the ink occlusion
body 3 and the ink tank 7; a plurality of communication tubes 6, specifically, two
communication tubes 6 which are protruded forward from the front face of the
partition wall 52 and pierced to the inside of the ink occlusion body 3; a connection

tube 54 which is protruded from the rear face of the partition wall 52 and attached to

25  the front opening portion of the ink tank 7; and an attaching cylinder 55 which is
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5 The attaching cylinder portion 55 surrounds an outer circunference of the
base portion of each comunication tube 6 in the front of the partition
wal | 52 or an outer circunference of the connecting tube 54. At the rear of
t he connection tube 54, a cutout portion is forned. By this cutout portion,
a protrudi ng piece 54a for pushing one side of the plug body 71 is formed
at the rear of the connection tube 54. The 10 partition wall 52 is a

di sk- shaped body. The comuni cation tubes 6, the connecting tubes 54 and

the attaghbtndiedYh tRALiAalireB@6d FOMm Me fRIne fifek|drigy p&ahmbaqu%@ orAht &laer al
cross-section of the protruding piece 54a is arcuate. The partition

wal |52, ghe g e fé%tlh&?fédétlﬁ?h@bﬁeﬁ‘?l mgﬂﬂg}%ég?ﬁhtﬁﬁﬁod)ﬁ? orfign and the

comuni catlon tu t he connection tu 4 an e atta ng cyl i nder
55 are anf t 0 T is, the
partition ‘%ﬂ/aqﬂ 5@5&?&@%@%@\%@ |1012 ggge Emﬁ{%e cc}(r)ljnzé@ﬁt S(t’)lg%lﬂﬁ 1H€4 and t he
attachin | indrnical portion 55.conpos one the internediate
rerber 5 el PO G ot A R orEs S RETRTROS it dlecpitodeled, " e
front fa of, t.he rtition . the contact . wall rtion 52b, which is
Forne oueqtachiny Bindenpgon o surrpundsif 5 ciumisFotsn of oSt oink e |
portion 52b cones into conugct W tn t he rear end face ?f t he i nk occl usion
body 3. BétsAckForHeucation: ubs Gl the Jroph ot the Pastitionspepllt 3¢ PTofn OHIET| nk
occl usi on_ bod¥ 25 3, a gap 9, which is communicated with the anmbient air, is
f or med byirewa %@Wpaﬁtthmpnnecegg dehe SHn Abthe Teacofths @npectioanivheisdated wit h
the ambient air through the air passage 10. A portion of the contact wall
portion %atout pottionnedbrinedweBy thisecubag poptmnt a pnegrusiing pieee s4mfonmpusking on t ubes
6. Therefore, the side walls of the base portions of the conmunication
tubes 6 amne solenefethe edug bodya@h intdrered dbube tear tofiche commgetiongtubetid.  The
10  partition wall 52 is a disk-shaped body. The communication tubes 6, the connecting
tubes 54 and the attaching cylindrical portion 55 are cylindrical bodies. A lateral
cross-section of the protruding piece 54a is arcuate.
[0156]
The partition wall 52, the communication tubes 6 (the communication tubes
15  6a and the communication tubes 6b), the connection tube 54 and the attaching cylinder
55 are arranged being integrated with each other into one body. That is, the partition
wall 52, the communication tube 6, the connection tube 54 and the attaching
cylindrical portion 55 compose one component by the intermediate member 5.
[0157]
20 CONTACT WALL PORTION
As shown in Fig. 15(A), on the front face of the partition wall 52, the contact
wall portion 52b, which is formed out of a plate-shaped rib, is integrally formed. The
contact wall portion 52b comes into contact with the rear end face of the ink occlusion

body 3. Between the partition wall 52 and the rear end face of the ink occlusion body

25 3, agap 9, which is communicated with the ambient air, is formed by the contact wall
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5 bending strength of each communi cation tube 6 is enhanced. Therefore, each
communi cation tube 6 can be prevented from being bent wwth respect to the
partition wall 52. A lateral cross-section of the contact wall portion 52b
is formed into a branch-shape, a radial -shape or a cross-shape. [0158] 10
COMVUNI CATI ON TUBE | nsi de each communi cation tube 6, a flow passage 62 is
provided in the axial direction. The flow passage 62 is open at both end
portions of each comunication tube 6. A front end of each conmunication
tube 6 i pokasaed Mheigdp 9tiforhikinRert wilothe abdibnt dir dBugPe8 airakdagef ront of
the inside of the ink occlusion body 3. A rear end of 15 each comunication

tube 6 i 500p@pdriloh BEtHeontadiWrall pafticnB2blig &Rl behfech ke Base!pasidiR ofbody 3.
In the plurality of comrunication tubes 6, one comruni cation tube 6b is

pr ot rude : r e g rid fpl : t he rear
nd of I SRl T e sr P L S 18" b el Boriots el 1o
connect i . t th C N} I: be 6a is
ot pr ot Fomefcanil b, o 8, HrGied 30 each \indt "Pluc BT REGAE, 433 °Tna
is, the rear. end of .the other communicati,on. tube 6a coincides with the rear
face gf (oA 15&#{?‘% og/aelth P MRICALOR fHbe: 8¢ \Soﬁr‘Tah es Eheé%rear?aﬁ ged in
parallel with each other befween the Jnk,occlusjon body 3 and the ink tank
D Ther ereBREHRR dUP% 5,637 Ry PHUEIES TR BEIS DEPLRAR FRESF iR THERRTNON | ocat od
at the rear, of the ink occlusion body 3, a plurality_of independent fl ow
passages vl 82 apdatsral\grawertion af Abg SPmﬁﬁttWﬂlEé’@ﬁ‘%'t Pt 1s foqmed 189 Bassage 62
of each 70 communication tube 6 penetrates the partition wall 52 located in
t he conndganichshansha radial-shapepriopssoWaph-st ant from the axial center. [0159]

A position in tggiggangitudinal direction of the rear end portion of the

10 COMMUNICATION TUBE
Inside each communication tube 6, a flow passage 62 is provided in the axial
direction. The flow passage 62 is open at both end portions of each communication
tube 6. A front end of each communication tube 6 is located inside the ink occlusion
body 3 and open to the front of the inside of the ink occlusion body 3. A rear end of
15 each communication tube 6 is open to the ink tank 7 at the rear of the ink occlusion
body 3. In the plurality of communication tubes 6, one communication tube 6b is
protruded backward from the rear face of the partition wall 52 and the rear end of the
communication tube 6b is located in the ink tank 7 (in the connection tube 54). On
the other hand, the other communication tube 6a 1s not protruded backward from the
20  rear face of the partition wall 52. That is, the rear end of the other communication
tube 6a coincides with the rear face of the partition wall 52. The communication
tubes 6 are arranged in parallel with each other between the ink occlusion body 3 and
the ink tank 7. Therefore, between the ink occlusion body 3 and the ink tank 7
located at the rear of the ink occlusion body 3, a plurality of independent flow passages

25 62 are provided in parallel with each other. The flow passage 62 of each
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5 communi cation tube 6b protruded backward fromthe rear end face of the
partition wall 52 substantially coincides with the rear end of the
connection tube 54, that is, the rear end of the protrudi ng pi ece 54a.
Alternatively, the position in the longitudinal direction of the rear end
portion of the comunication tube 6b is |located at a position a little
ahead the rear end portion of the connection tube 54, that is, the rear end
of the 10 protruding piece 54a. That is, the rear end of the conmmunication

tube 6b, phinGifhidation REHRL & PERArRIGKIBARIHHR QRIE $121dcRRE ih WL ctinebiith RBELI LI ON

wal | 52, is not greatly protruded backward fromthe rear end of the

connecti ap ; ﬁHBSﬁ%%dl%m\t,f%dn?wetaﬁﬁlE&% end of the protruding piece 54a. The

comuni cation tu i's protruded backward fromthe rear face of
the partition II 2, is arranged close to the inner face of the 15
protrudi ng pi ece 3 . Speci fically, the communication tube 6b \/\hi ch is
protruded backward from r .face. of. the rtition, wall LS arranged
bet ween t he ax?ﬁlp osifign, 18, h(‘ff k’c"ﬁ&”%lg?a'tl g'&?‘ft]c?rq f’{ug € g5ara At tpﬁéthnnﬁ’gr face of

t he protrudin The .front end rtion of each

conmumi ¢ &PTEH %fcglﬂgge bieé%;ﬂr béﬁ‘ﬂ”‘frﬁm the re"i’(?“gf% I‘\l";‘5 pastporgwell of ¢ he

i nk occlusion body 3 to the front and finally |ocated at position close to
the rear J@riyb sfswtaillwomqehévwbetﬁs irear nl of 'tlefecqnnectmwu%é‘i dbatdﬁ BB 3.  Wen
the front end of each communi cation tube 6 is inserted into the ink

occl usi ond pbthe motrudieg pieemdda ddtepativelyhthe pasiion tuthe dengitudisaladipagtipes and
conpresses forward the fiber of the ink occlusion body 3. Due to the

f or egoi n@f theheeaf ehd podiensifithe cbmimhwic@ton mkbeodr isulocased boal yoStioh editlé o t he
front end of each communication tube 6 is set higher 71 than the fiber
densi ty aheddhthei relr end Iposticmnobh daty céhneétion pibet 34 nhaxsepte fear ehdhenfpthet i on
close to the front end of each communi cation tube 6. That is, in the ink

occl ugi oprothalibg Biecd B&a hiTHat ol tear RAd bF tit Smmibicatfdnbe dbnwhtch iof whi ch
is high and the capillary force of which is strong, and the | ow density
portion 3gotrdded bhéieird #RRPihk Yefadthdfthe partition wall 52, is not greatly protruded
backward from the rear end of the connection tube 54, that is, the rear end of the
protruding piece 54a. The communication tube 6b, which is protruded backward
from the rear face of the partition wall 52, is arranged close to the inner face of the
15 protruding piece 54a. Specifically, the communication tube 6b, which is protruded
backward from the rear face of the partition wall 52, is arranged between the axial
center of the connection tube 54 and the inner face of the protruding piece 54a.
[0160]
The front end portton of each communication tube 6 is pierced and inserted
20  from the rear end of the ink occlusion body 3 to the front and finally located at a
position close to the rear end portion of the pentip 2 inside the ink occlusion body 3.
When the front end of each communication tube 6 is inserted into the ink occlusion
body 3, the front end of each communication tube 6 pushes and compresses forward

the fiber of the ink occlusion bady 3. Due to the foregoing, the fiber density of the

25  ink occlusion body 3 close to the front end of each communication tube 6 is set higher
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5 low and the capillary force of which is weak, are forned. The high density
portion 31 is formed in the front of the inside of the ink occlusion body
3, and the low density portion 32 is forned at the rear of the high density
portion 31. The high density portion 31 and the |ow density portion 32 are
connected to each other. Each comunication tube 6 penetrates the | ow
density portion 32 fromthe rear to the front. 10 Therefore, the front end
of each communication tube 6 is |located at a position inside t he high

density RR e Tbdd dlﬂﬁltgh'ﬁ thé Gt o&iuswi'lebdc?v‘@ de QﬁJOWOIPB{cE érﬂoﬁ hi s

enbodi nent, the void ratio (the porosity e | ow de S|ty p rtion 32 is

set at 8%?(95{3 % (A3 Hon By g@b&gre%rpmﬁé atlould 40 ARASELh BOThL eriliohS Set

| ower than that o ortion differeénce ween the
ensi 1y '3893(.@%“ SRRy nB; ﬁ’fé’%ﬁ?en#ﬁg? FRih® il Bau ity ' he O
Conter ofoeRar METs BEE ARBRINS Bt S Raetern 57 oS PR s pERPIBT: 75 be
ar r anfed (90 sbsh e @b Uanciocos I Bk, Heif ér%?qd§°f’%‘§‘rim§laieb§%d5ci’rﬁ§35k. al
center of the ink occlusion bod 3 at regul ar intervals. Since the nunber

of the confArmedan tmironpel féleﬂam@waf the nk psclysien dedy dnpeditheclaw densiy

comuni cation tubes 6 are arranged symetrically with resgect to the axial
center ofpottins 3%hiis uvledsit dhe iverdyof3h higho densty lm!itl%méile TBo highedensitn t he two
communi cation tubes 6. Since the pentip 2 is located at the axial 25 center
of the i mportamncBlusindntizotbw Ilensitye pbrimmt 32 nate pamheded tof eacheothemmbBackat i on
tubes 6 72 are not directly connected to the rear end of the pentip 2, that
i's, the fcomniunésadomeubiel Openetrafes thieclowodensity pation 3 2titdne sheGrear @ thefrantno- cont act
state with the pentip 2. Accordingly, the front end portions of the

comMuDi Cathefdfore UiheSrdhnt 20 of @AdtEedmRflutiOatidiadube Bkis ¢edatdd AW pdshicatigkidé he front
portion of the inside of the ink occlusion body 3 (the high density
the high density portion 31 in the front of the low density portion 32. In this
embodiment, the void ratio (the porosity) of the low density portion 32 is set at 85% to
93%. The void ratio of the high density portion 31 is set lower than that of the low
density portion 32. A difference between the void ratio of the low density portion 32
15  and the void ratio of the high density portion 31 15 set at 20%.
[0161]
The front end portions of the communication tubes 6 are arranged at positions
separate from the axial center of the ink occlusion body 3 outside in the radial direction.
To be in more detail, the front end portions of the communication tubes 6 are arranged
20  on the same circumference, which is formed round the axial center of the ink occlusion
body 3, at regular intervals. Since the number of the communication tube 6 is two in
the present embodiment, the communication tubes 6 are arranged symmetrically with
respect to the axial center of the ink occlusion body 3 by forming an angle 180°

between the two communication tubes 6. Since the pentip 2 is located at the axial

25  center of the ink occlusion body 3, the front end portions of the communication tubes 6
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5 portion 31). The front end portions of the conmunication tubes 6 are

| ocated at positions a little behind the rear end portion of the pentip 2.
[0162] DI STANCE IN THE AXIAL DI RECTION In the present enbodinment, length L
in the axial direction of the entire ink 10 occlusion body 3 is set at 28
mm |In the present enbodinment, both distances S1 and S2 in the axi al
direction fromthe front end portion of the ink occlusion body 3 to the
front end portions of the conmunication tubes 6 are set at 14 mm In the

present QNRQQREBN cordRbied ) HeaBaShd U tRNSknfig 2, that Ifggtmé}h efll EGEfoinQn from

the front end portions of the comunication tubes to the rear end of the

tip 2 -3 : : . K The i nk

Pank 5 | ot SfmBlcatiof et 40 o AB/cBuatMud Qinkithe perddp %] acbidil’ f0e 11
d,th d of ~which is.cl . i s ink k. 7.iS f d out of

oD o g 80 A e ML s FOE el ey SRR, ot o°1
di tl t in the jnk k. 7., | 8. st d.in the ink,t 7. b
oo B BPEE e for o of P, o ot B K e
connecti on tube 54 of the internedi ate nenber 5 i.s 5 det achablﬁ% attached
onto an PAAEN $hce T@F P ‘i“HkPQrHﬂRS ot ﬂrenc‘?'ﬁ@ue&gféow@@é q preploceag av3

i npossi ble to conduct writing because all ink 8 in the ink tank 7 has been
consumed positipes 3 ke pelird thejreargad porian afithepeie Zonnecti on tube 54 and then
t he connection tube 54 is attached to a front end opening portion of a new
ink tank 7 intd%%2dh ink 8 has been charged. Due to the foregoing, witing
can be resuned. The front end opening
DISTANCE IN THE AXTAL DIRECTION
In the present embodiment, length L in the axial direction of the entire ink
10  occlusion body 3 is set at 28 mm. In the present embodiment, both distances S1 and
S2 in the axial direction from the front end portion of the ink occlusion body 3 to the
front end portions of the communication tubes 6 are set at 14 mm. In the present
embodiment, both distances T1 and T2 in the axial direction from the front end
portions of the communication tubes 6 to the rear end of the pentip 2 are set at 3 mm
15  (not more than 10 mm).
[0163]
INK TANK
The ink tank 7 is a cylindrical body having a bottom, the front end of which is
open and the rear end of which is closed. This ink tank 7 is formed out of synthetic
20  resin by means of injection molding or blow molding. Ink 8 is directly stored in the
ink tank 7. Ink 8 stored in the ink tank 7 may be either water-color ink or oil-based
ink.
[0164]

An outer face of the connection tube 54 of the intermediate member 5 is

25  detachably attached onto an inner face of the ink tank 7. In the case where it become

73



5 portion of the above newink tank 7 is closed with a plug body 71.
Specifically, the plug body 71 is attached onto the inner face of the front
end opening portion of the ink tank 7. Wen the connection tube 54 is
inserted into the front end opening portion of the ink tank 7, one side of
the plug body 71 is pushed backward by the protruding piece 54a of the
connection tube 54 so as to detach the plug body 71. In this way, the 10

pl ug body 71 is pulled out fromthe front end opening portion of the ink
tank 7. odslbiS t& 8sRuct aﬁuﬁg BRG] Tk 8 $n thedhR Kmﬁmﬁssdb&ht&na&%a 71 forned

out of synPhetlc resin by nmeans of injection nolding. In this connection,

It is poggd i'ﬂk‘%ﬂg%%gﬁ&{?hédfr bEBﬁnect%rPﬂbe‘BQﬁm& B g e&tﬂ@ RAboYS

di sk-shaped pl resent enbodi nent, vo 2 the ink

occl usi o s Qfa%}{%tﬁté)i alsf}rlilﬁten& %pgxﬂa% églitlﬁh 3FL %QW 1Hl§ 7391%}70&0\/\9{118 k\ézha%fbe space

def i ned anon tank respective comunication tubes 6.

the oap £ sg@é)%%“?caiﬁﬁre%%ﬁé%ﬁn%cﬁ %V'sf’e%@m‘e’ el BREL R OBRAE g

portions of the 2 an e _air ge .10 are I osed.

Bher e or @O RE BVRFF Ik Wik 1k closb vk RS BREY 7o 5@%%%Y¥,tsn be shut
of f. [0166] TEI\FI'H EMBODI MENT 25 Figs. 16 to 18 are views show ng

direct - f|péngob®up7;}|l§amhe¢ﬁgtqthﬁ|1%?acef Hwﬁwem@p%?&m@ﬁﬁ@ﬁm%nk of the
present invention. This enbodinent is a variation of the ninth enbodi nent. A
di f f er entrankol. nt Wheyt therviogneation dibrett isfinssried ingo thefrentent ogemespoitioniohat a fl ow
rate regul ation portion 66 (an annular protruding portion) is provided on
an i nner theaink hk tThené salet ofcthd pdig badyh71 is pushed backward by the protruding

piece 54a of the connection tube 54 so as to detach the plug body 71. In this way, the
10  plug body 71 is pulled out from the front end opening portion of the ink tank 7. In
this case, the plug body 71 is a disk-shaped plug body 71 formed out of synthetic resin
by means of injection molding. In this connection, it is possible to adopt a spherical
plug body instead of the above disk-shaped plug body 71.
In the present embodiment, volume V2 of the ink occlusion body 3 is set to be
15 from 50 to 70% of volume V2 of a space defined among the ink tank 7 and the
respective communication tubes 6.
(0165]
CAP
The cap 13 is detachably provided on the pentip 2 side. When the cap 13 is
20  attached to the pentip 2 side, the front end opening portions of the pentip 2 and the air
passage 10 are airtightly closed. Therefore, communication of the ink tank 7 with the
ambient air can be shut off.
[0166]
TENTH EMBODIMENT

25 Figs. 16 to 18 are views showing a direct-fluid-supply writing implement 1 of

74



5 communi cation tube 6, specifically, on an inner face of the front end
openi ng portion of each comrunication tube 6 which is open to the front in
the axial direction. In the case where a sudden pressure change is
generated while the pentip is being directed downward, it is possible to
prevent ink 8 fromblow ng up outside fromthe ink tank 7 by this flow rate
regul ation portion 66. In this connection, the structure of this 10

enbodi ment except for the above structure is the same as that of the ninth
embodi menhe tenfilGhESdhEnt of iR FERNARREARAS are omtted here. [0167] ELEVENTH
EMBODI MENT Fig. 19 is a view showi ng the el eventh enbodi nent of the present

I nvention. 15 Wi§FﬁH§ﬁgfeHPﬂta ba?ria?io‘ﬁﬁf'rtﬂéh teIanHi?neB{.rs JRFRAH! JTRAt

Different points o I's embodi nent omt Prst enbodi ment are that the

i 9h - densilie A blbaP Aok LIAEARbnERE SN ARPEA Alblof Pirighlssocc! us! o

body 3 by g an ressing an ou circuntere t he
front portion gf the ink occlusion body 3 inward in the. radial.difection
and 't hat Cih ARl BERETUBE eGP s DR i am FIRE fo56 o b fenf SRS Fshned. 20
specifically, a front, end fage of each co ni cation tube 6 .is formed into
an i nel i rregmynigation dubesg, Spﬁeﬁls@f , OR a3 1R¢y] 'ff'y°€ erff95¢ end opeiRg OB Nan i nner

face of the |large dianeter portion 42 of the front nemher 4 are conposed in
such a nepfifash eoampusicaiomisbep varich woren s thederat motheiaxial diregtionheln thss 43 i s
set at a value relatively snaller than an outer dianmeter of the 75 front
portion ofase whetrenk susdsen ps¢sovretabapgedis Waewgted whide thekpastiplis deiog disgied3 i s
press-fitted into the front nenber 4, a density distribution in the
| ongi t udidesnwdird, gt isi pmssiblefto pevennink dctdbm dilowing egyoudsidesfromi the ink tabth@&n a front
portion of the ink occlusion body 3 is press-fitted into the |arge dianeter
portion 4% tiis tfloev fate negulrtidee poriona66. oulnethis connection, the structure of this
10  embodiment except for the above structure is the same as that of the ninth embodiment.
Therefore, the explanations are omitted here.
[01867]
ELEVENTH EMBODIMENT
Fig. 19 is a view showing the eleventh embodiment of the present invention.
15 This embodiment is a variation of the first embodiment. Different points of
this embodiment from the first embodiment are that the high density portion 31 is
formed in the front portion of the ink occlusion body 3 by pushing and compressing an
outer circumferential face of the front portion of the ink occlusion body 3 inward in the
radial direction and that a front end portion of each communication tube 6 is sharpened,
20  specifically, a front end face of each communication tube 6 is formed into an inclined
cut face 61.
[0168]
A plurality of ribs 43 formed on an inner face of the large diameter portion 42

of the front member 4 are composed in such a manner that a diameter of the inscribed

25 circle of the ribs 43 is set at a value relatively smaller than an outer diameter of the
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5 circunferential face of the front portion of the ink occlusion body 3 is
pushed and conpressed by the ribs 43 descri bed before. Due to the
foregoi ng, the high density portion 31 is forned in the front portion of
the ink occlusion body 3. At the rear of the high density portion 31, since
the outer circunferential face of the ink occlusion body 3 is not
conpressed in the radial direction, the |ow density portion 32 is fornmed. 10
I nward in the radial direction of the ribs 43 on the inner face of the |arge

di amet er rg?%ﬂ”'gf el il bQMsiGH $oBP S :j%eltﬁ g@clhk%%r?% 4pn fube 6 and

the rear en pentip are locate ore density

port i on mérmsgg?&fm e ORlk lephier o RLURS | hhRiolif L elatligiEagl end o

each co ion € Vi cini of t e pentip
2. 15 [ 016

. OI"[IOI’] f _ea |ont be.6 is forned into
an i ol i nttheank PSR poBF s iy o hod BaRkipg PP.O&&H%fﬂ%aei“

conmuni ¢ f ube 6 | sha ned Due to. t v stru ture, the pi erci ng
and i nseaé‘?dg’g; IsrBEsHitte d?toéggﬁr%%ﬁﬁﬁegg?ﬁtlaﬂqugﬁg %”ltﬁ‘? h& #hRUcl usi on
body 3 can be enhanced and further an opening area of 20 the front end

openi iy poreumdpreatialciace of dharirant neftion thdbe ik peclesiens pady 3 is guskaddandgl y, i nk
can be quickly supplied into the ink occlusion body 3. The inclined cut

face 61 otompresstd bytthends 98 deseribeddipiensi c Buk ¢o thaufpse®ings theohighdlessityt hat t he
inclined cut face 61 can include the front end opening portion of each

communi caportion 38 dbéortned Thehe frohti pration of tHeaok obdlusiombbdy 8, Ahehef reandf end
openi ng portion of the 25 communication tube 6 is directed to the axial
cent er of theltfigh dénsitg Qousor0B1,gigye the dubstcircemferdifiial fadehs tHe fdcbéchumicaf t he
rear end of the pentip 2. Due to the above structure, ink can be quickly

suppl i ed b&dyt s ik Bomeredsed intthe raded tdiection, B lbhedensity pértioh 32tiHoriiegi Ni ty of
the rear end portion of the pentip 2 is pushed and conpressed toward the

rear 18Nd RNatd 0 theOfadial QirR&dd Bf alebﬂbé e ohrRO inRPdadeOstt heNaigt didifeter
comuni cation tube 6. Therefore, th
portion 42, the front end portion of each communication tube 6 and the rear end of the
pentip 2 are located. Therefore, the high density portion 31 can be appropriately
formed in the vicinity of the front end of each communication tube 6 and in the vicinity
of the rear end of the pentip 2.
15 [0169]
A front end portion of each communication tube 6 is formed into an inclined
cut face 61, that is, the front end portion of each communication tube 6 is sharpened.
Due to the above structure, the piercing and inserting property of each communication
tube 6 into the ink occlusion body 3 can be enhanced and further an opening area of
20 the front end opening portion of each communication tube 6 is extended.
Accordingly, ink can be quickly supplied into the ink occlusion body 3. The inclined
cut face 61 of the front end of each communication tube 6 is formed so that the
inclined cut face 61 can include the front end opening portion of each communication

tube 6. The inclined cut face 61, that is, the front end opening portion of the

25 communication tube 6 is directed to the axial center of the ink occlusion body 3, that is,
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5 fiber density in the vicinity of the rear end portion of the pentip 2 can
be easily set at a high value. In the present enbodi nent, |ateral
cross-sections of the outer and inner faces of each conmmunication tube 6
are circular in the sane manner as that of the first enbodinent. CQuter and
inner circunferential edges of the front end portion of each comunication
tube 6 are forned into an elliptical shape by the inclined cut face 61. 10
In this connection, the structure of this enbodi ment except for the above

st ruct ur én the dirastion ahthegeartend of gie pentip 2i r Huederbstrbere struchwer inkere bet he

expl anations are omtted here.ﬁéOl?O] TWELFTH EMBODI MENT 15 Fig. 20 is a
vi ew showuivllyt supplieg td the reaberdi ofethe peftip Be Pumharnfibérringhe vismityTof the

enbodi ment is a variation of the first enbodinent. Different points of this
enbodi neméarfendmpottive éfi the periphD i poshied andecdriygresseth eowarghhelsmas end/ p@oivhi on 31 i s
formed in the front portion of the ink occlusion body 3 by pushing and

conpr essiofigheapentip@by thedidraead @brtioheofithk cofimutiRhticn fudd). 3 Tharkwve, teand t hat
a front end portion of 20 each comuni cation tube 6 is sharpened in the sane

mannes agibePdénsfty in R \GLigNE BF the redmad ?Bﬁ_ﬂin, of SREpdritipcBédnybe isfly Sdtat gnd face

of each comuni cation tube 6 is fornme into an inclined cut Tace 61. [0171]

In the r%%ﬂcegm .ntlﬁ@h% PREA %&%ﬂeﬁ 2t R akiisns & thb io'ﬂ?er%ﬁdfli\ﬂ{e'fmd. on the

25 i nner eo ont menber 4, a protruding portion 43c, _|ch IS
o oy ALEHIGA SR S SRRl b SO LSRR U
T (e R T
? L et he f rcgr%nurrrl?c%grrl tube fE Qree o{'n%({ }Jnctiaj) rz]uq eﬁg)rtig%illosrl]lageg gy itl?e 1Crilgl?1g)eldy cuit r}gc%ré I?d onto
10 In this connection, the structure of this embodiment except for the above structure is
the same as that of the first embodiment. Therefore, the explanations are omitted
here.
(0170]
TWELFTH EMBODIMENT
15 Fig. 20 is a view showing the twelfth embodiment of the present invention,
This embodiment is a variation of the first embodiment. Different points of
this embodiment from the first embodiment are that the high density portion 31 is
formed in the front portion of the ink occlusion body 3 by pushing and compressing a
front end face of the ink occlusion body 3 backward and that a front end portion of
20  each communication tube 6 is sharpened in the same manner as that of the eleventh
embodiment, specifically, a front end face of each communication tube 6 is formed
into an inclined cut face 61.
[0171]

In the regulation wall portion 43a of the plurality of ribs 43 formed on the

25  inner face of the front member 4, a protruding portion 43c, which is greatly protruded
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5 front end face of the ink occlusion body 3. Therefore, the front end face
of the ink occlusion body 3 is pushed and conpressed backward. Due to the
foregoing, the high density portion 31 is forned in the front of the ink
occlusion body 3. At the sane tinme, since the outer circunferential face of
the ink occlusion body 3 is not pushed and conpressed, the | ow density
portion 32 is forned at the rear of the high density portion 10 31. Since a
rear end portion of the above protruding portion 43c is located in the

Vi ci ni t y batkwird, fsriovegradlydfouheds addeforsntive nidc acdleniont body 8 impress-fittedéntoi cinity
of the rear end of the pentip 2, the high density portion 31 can be

appr opr i aheFipnf aremiber i4n at demsity idesitmibutionodf thiadnk roeolusiendodfy 3 @chnifemuni cat i on
tube 6 and in the vicinity of the rear end of the pentip 2. In this

connect i GMhert the fEdnt pottioheofahe ink Scohshmdbdigd isanseret iftorthd fargd diatletye
structure is the sane as that of the first enbodi nent. Therefore, the

expl anat iggRfonaf2%faAt Foftmbaba 4, &%ﬁr@imdiﬂ?bﬁﬁﬁ%@if&@@' ilsMEdfontb thél 1S a

vi ew showi ng the thirteenth enbodinent of the present invention. 20 This

e”bod'sﬁe%ton; nd £A6R7draht Ak gé%%sgtﬁl bodys3. eredbremte _fr&tf&ﬁr@eé oPfieNhe of this

enbodi ment fromthe first podi ment’ are that the ink occlusion body 3
el oo o 3y ASSLASIEO RS BaSTRES DL L RI-HAEf2ulRT 0, 31
a0 0% 9 €25 BB B M ReRrb TP TR B o™
cach compinl AL00 dube. 6, LE. LonRd out oL 78,0, bogl | st e tacs oL
gletg ha;/a;%8@38%se{dioa;glogec{;lsléi{yypoﬁioé 926 iss o?n?g ati tqué( re%? gfl' tTl(SE ih?g% e?lcsji¥y ]i)grtigrrl eviously
10 31. Since a rear end portion of the above protruding portion 43¢ is located in the
vicinity of the front end of each communication tube 6 and in the vicinity of the rear
end of the pentip 2, the high density portion 31 can be appropriately formed in the
vicinity of the front end of each communication tube 6 and in the vicinity of the rear
end of the pentip 2. In this connection, the structure of this embodiment except for
15 the above structure is the same as that of the first embodiment. Therefore, the
explanations are omitted here.
[0172)]
THIRTEENTH EMBODIMENT
Fig. 21 is a view showing the thirteenth embodiment of the present invention.
20 This embodiment is a variation of the first embodiment. Different points of
this embodiment from the first embodiment are that the ink occlusion body 3 includes
a first ink occlusion body to compose the high density portion 31 and a second ink
occlusion body to compose the low density portion 32 and that the front end of each

communication tube 6 is sharpened in the same manner as that of the second

25  embodiment, specifically, the front end of each communication tube 6 is formed out of
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5 than the fiber density of the first ink occlusion body. A rear end face of
the first ink occlusion body and a front end face of the second ink

occl usion body are arranged coming into contact with each other. Each
conmuni cation tube 6 penetrates the second ink occlusion body in the axial
direction and the front end of each comrunication tube 6 is pierced into
the first ink occlusion body fromthe rear to the 10 front bei ng connected
to the first ink occlusion body. A rear end of the pentip 2 is pierced into
t he firstanjipplinggbeyt fagedd- body fromthe front to the rear being connected to
the first ink occlusion body. Due to the foregoing, the high density portion
31 can be appri@priddtely located in the vicinity of the front end of each
comuni cation tube 6 and in the vicinity of the rear end of the pentip 2.

I n this connecfibendetsiy cfttheiirsinek ofclvdors bddy srverdoustnsetent adpgh falnet he above
structure is the sanme as that of the first enbodiment. Therefore, the

expl anat iapdgibar ety tofehe bexord inkDdochlsionbaR T HbEWBeH dvlaNalde lower
direct-fluid-supply witing inplenment 1 of the fourteenth enbodi ment of 20

the pgeseRtn the BBt QRIt) Sf SHEOAL ink ddcBSionddandAZdar ehideast @Gk firbtuhkl- suppl y
witing inplement 1 of the this enbodi ment includes: a pentip 2; an ink

0ccl UST 0BoBadn BodPRAREG Foh! ShaLabE B tRCbcBhd ile BN bady Bt arkdligel TBdi at e

menber 5 arranged at the rear of the I nk occlusion body an ink tank 7

arr anged céﬁlir{(%‘ ﬁE@ec\%mag{] uﬁ@leaiscﬂt Gher digghe ication %ﬂb‘?gsggyéﬂeu%feﬁ ethlé‘ﬁkf ront

end portion | pentip 2, tor acconmobdat! ng nk
occl U1 o0k, Wit ot 6 THEL 8 BRI, R il g B "S °Che
barrel 1%&)m %%Zc%lion ﬁ%léﬂg g pierced into the first ink occlusion body from the rear to the
10  front being connected to the first ink occlusion body. A rear end of the pentip 2 is
pierced into the first ink occlusion body from the front to the rear being connected to
the first ink occlusion body. Due to the foregoing, the high density portion 31 can be
appropriately located in the vicinity of the front end of each communication tube 6 and
in the vicinity of the rear end of the pentip 2. In this connection, the structure of this

15 embodiment except for the above structure is the same as that of the first embodiment.

Therefore, the explanations are omitted here.

[0174]

FOURTEENTH EMBODIMENT

A direct-fluid-supply writing implement 1 of the fourteenth embodiment of

20  the present invention is shown in Figs. 22 and 23.

The direct-fluid-supply writing implement 1 of the this embodiment includes:
a pentip 2; an ink occlusion body 3 connected to a rear end of the pentip 2; an
intermediate member 5 arranged at the rear of the ink occlusion body 3; an ink tank 7
arranged at the rear of the intermediate member 5; an barrel 11, the front end portion of

25  which holds the pentip 2, for accommodating the ink occlusion body 3, the
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5 The pentip 2 is a rod-shaped body nade of synthetic resin fiber such as
pol yester fiber, acrylic fiber or nylon fiber. A forward end portion of the
pentip 2 is ground into a bullet-shape. An outer circunferential face of
the rear end portion of the pentip 2 is chanfered being tapered. [0176] 10
| NK OCCLUSI ON BODY The ink occlusion body 3 is forned out of a col umar

wor ked body nmade of synthetic resin fiber, for exanple, polyester fiber. An
outer circunferential face of  the ink occlusio od is covered with
cylindri daﬁer@%ilﬁs mepgbeg jagd the IPEF‘H’é‘d"' Bsdendp ta@ )Pﬁ-\ghét (quaqhé%wcweﬁ] for
exanpl e, a polyethylene terephthalate film A rear end 15 portion of the
pentip 2 P& reHsadopening pertign ofshedariebbk-er of the front end face of the ink
occlusion body 3 in such a nanner that the rear end portion of the pentip 2
pierces the fridht7%nd face of the ink occlusion body 3. Therefore, the rear
end portion of the pentip 2 is located in the front of the ink occlusion
body 3. [0177] PENIIBARREL The barrel 11 is a cylindrical body fornmed out of
synthetic resin such as pol ypropyl ene or polyethylene by neans of injection
mol di Bg. The barheepentip 2 iinal todeshapat badehede Y dyinehetid Irésih ofibefcdudh g an out er
circunferential face of the pentip 2; and a main body portion 112, which is

connecte esteR GibeCabryRE fibbeot AREH EilePOrA FRWarberntldortib® of eHeCmpdaki ng t he
i nk occl %ﬁ)n body 3,ryt he partli%{li on wall 52 and the ink 80 tank 7. [0178]

On an i ”ﬁéur{cﬁﬁ?o Rbull&SshREE M €An 3’9”3% E{Pﬁliemfe%ntigﬁfagg of Miefeal @&?5 iohlg tapered

portion 1 and on an inner face mai n bo portion 11 a plurality
of ribs ]tl]fgpentip 2 is chamfered being tapered.

[0176]
10 INK OCCLUSION BODY
The ink occlusion body 3 is formed out of a columnar worked body made of
synthetic resin fiber, for example, polyester fiber. An outer circumferential face of
the ink occlusion body 3 is covered with cylindrical skin. The skin is formed out of a
synthetic resin film, for example, a polyethylene terephthalate film. A rear end
15  portion of the pentip 2 is inserted into an axial center of the front end face of the ink
occlusion body 3 in such a manner that the rear end portion of the pentip 2 pierces the
front end face of the ink occlusion body 3. Therefore, the rear end portion of the
pentip 2 is located in the front of the ink occlusion body 3.
[0177]
20 BARREL
The barrel 11 is a cylindrical body formed out of synthetic resin such as
polypropylene or polyethylene by means of injection molding. The barrel 11
includes: a tapered portion 111 for holding an outer circumferential face of the pentip
2; and a main body portion 112, which is connected at the rear of the tapered portion

25 111, for accommodating the ink occlusion body 3, the partition wall 52 and the ink
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5 which extend in the longitudinal direction are integrally fornmed. In the
rib 113, a step-shaped regulation wall portion 113a is fornmed in the
vicinity of the connecting portion between the tapered portion 111 of the
barrel 11 and the nmain body portion 112. A front end face of the ink

occl usion body 3 cones into contact with the regulation wall portion 113a
in the axial direction. An outer circunferential face of the ink 10

occl usi on body 3 conmes into pressure contact with the rib 113 on the inner
face of ti#k7.front portion of the main body portion 112. An outer
circunferential face of the pentip 2 is press-fitted and held by the rib
113 on the inndPl’dde of the tapered portion 111. In the rib 113, between
the portion for holding the outer circunferential face of the pentip 2 and
t he portion foOmanh daneg fadecobthechared rid yunfacigmin an idrec facf of tie fapéred 15
occlusion body 3, a cylinder-like wall portion 113b is integrally forned.
[0179] Byertidnel INidnd loh3an ianerathce ¢plths agen bOdy porfion 2] dpluvatienocf Hies b, er
circunferential face of the ink occlusion body 3 and the inner face of the

nmai N Bodywhieh tktend id Zhe 1o Eitwﬁzﬂ dihetibh and iggallyaéanRl. t hetlienkb qes) si on body
3 and the inner face of the barrel 20 11 and between the outer

ci rcunf erspe?wh ed @561aBbn WAR REALA 1122 AVrABE it ﬂ{beﬁcfn?t?eofoﬁle tBnectiaper ed

portion 11 e front side of the air passage 10 is dopen to the outside

from th of—tf Bﬁef‘ﬁ&“fﬂm#&ﬂg’? d}nhﬁlt%ﬁ"t anjeillghﬁi}{é%ann%?@h&%n%'@e of the

air pass nic th t rear end ftface o e I'nk occl usion
oy 3 W o WS K LR Y R, M el
25521 M B2 AT TR LI R g o
or pOl yet cglusnon bggy g%gglses ?nfto Ipp sgucrg Icgrglcacqo wit ‘31% rib Plej on the inner face of the
front portion of the main body portion 112. An outer circumferential face of the
pentip 2 is press-fitted and held by the rib 113 on the inner face of the tapered portion
111. Inthe rib 113, between the portion for holding the outer circumferential face of
the pentip 2 and the portion for holding the outer circumferential face of the ink
15  occlusion body 3, a cylinder-like wall portion 113b is integrally formed.
[0179]
By the rib 113, an air passage 10 is formed between the outer circumferential
face of the ink occlusion body 3 and the inner face of the main body portion 112,
between the front end face of the ink occlusion body 3 and the inner face of the barrel
20 11 and between the outer circumferential face of the pentip 2 and the inner face of the
tapered portion 111. The front side of the air passage 10 is open to the outside from
the front end portion of the barrel 11. Further, the rear side of the air passage 10 is
communicated with the rear end face of the ink occlusion body 3. That is, the front

end face and the rear end face of the ink occlusion body 3 are communicated with the

25  ambient air by the air passage 10.
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5 internmedi ate nenber 5 includes: a partition wall 52 for dividing the ink
occlusion body 3 and the ink tank 7; a plurality of comrunication tubes 6,
specifically, two conmmunication tubes 6 which are protruded forward from
the front face of the partition wall 52 and pierced to the inside of the

i nk occlusion body 3; a connection tube 54 which is protruded fromthe rear
face of the partition wall 52 and attached to 10 the front opening portion
of the ink tank 7; and an attaching cylinder 55 which is protruded backward
fromthe rear f{8¢€9%f the partition wall 52 and fixed to the inner face of
the barrel 11 (the inner face of the main body portion 112). In a space
formed Dby thelNEERMEDIATGMEBEMBERartition wall 52, that is, in the ink

occl usion body accommodating portion, the ink occlusion body 3 is
accommodat ed. Tie inteempdiateandémiids Savheglindritt] bodyefoamediot ofgynthibticiasin, porti on
55 surrounds an outer circunference of the base portion of the connection

t ube 54. fémetdagpi€ opslgsropiand b obithydenar B midng df fineeon iAdingr Dheshi ng one
side of the plug body 71 is integrally provided. The partition wall 52 is a

di sk-shapgernRAeYe mithes SMTRENIdERt4 PhriiftidRaalbd 5ztftaﬁ_dma%qhé Mk bedl@forp4 and
the attaching cylindrical portion 55 are cylindrical Dbodies. 20 [0181] The

par titi ogoyahl arﬁztheéjﬁﬁ e UR b0k Htﬁ'gﬁluﬁicaﬂ&?uﬁ)%' %?%é\%c?ﬂ%bayg,gﬁvos‘l and

the attachi’ng cylinder 55 are "arranged I ng I ntegrated other into

one 2o sl (5 PhL} 0 PBkdod o, SORTYN A 304 9018,
componen, i 6 3 S5 T e 0 R b CEN S PO
IC(r)]tn ;g?; It‘g%:‘%l'r ﬁ@:ﬁjfliis?-ﬁlé)?%g’ed %;nctrl]leiresarf agerrg th(e) li')%lrtglfonawm ?ﬁ g.l_u? Qt?fc%gd Ecl) b, I's
10  the front opening portion of the ink tank 7; and an attaching cylinder 55 which is
protruded backward from the rear face of the partition wall 52 and fixed to the inner
face of the barrel 11 (the inner face of the main body portion 112). In a space formed
by the barrel 11 and the partition wall 52, that is, in the ink occlusion body
accommodating portion, the ink occlusion body 3 is accommodated. In the present
15 embodiment, the attaching cylinder portion 55 surrounds an outer circumference of the
base portton of the connection tube 54. In the connection tube 54, a protruding piece
54a for pushing one side of the plug body 71 is integrally provided. The partition
wall 52 is a disk-shaped body. The communication tubes 6, the connecting tubes 54
and the attaching cylindrical portion 55 are cylindrical bodies.
20 (0181]
The partition wall 52, the communication tubes 6, the connection tube 54 and
the attaching cylinder 55 are arranged being integrated with each other into one body.
That is, the partition wall 52, the communication tube 6, the connection tube 54 and the

attaching cylindrical portion 55 compose one component by the intermediate member

25 5.
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5 contact wall portion 52b comes into contact with the rear end face of the
i nk occl usion body 3. Between the partition wall 52 and the rear end face of
the ink occlusion body 3, a gap 9, which is communi cated with the anbi ent
air, is formed by the contact wall portion 52b. The gap 9 is communi cat ed
with the anmbient air through the air passage 10. The contact wall portion
52b is provided so that the lateral cross-section can be 10 fornmed into a
radi al shape (a cross shape). A portion of the contact wall portion 52b is
forned bet ween tHéfdlase portions of the communication tubes 6 and

communi cated wth the base portion side wall of each conmuni cation tube 6.
Due to the for &SINRYCT WABLPERIION st rengt h of each conmuni cation tube 6 is
enhanced. Therefore, each conmmunication tube 6 can be prevented from bei ng
bent with respedsshoontih@&iga3(B}, ioarthe fibnivatd obthe paftitidd [wal CEIWhiNEGAFdt ON TUBE
I nsi de each communi cation tube 6, a fl ow passage 62 is provided in the axial
di rect i orwalllpatibh 63b, petficlagdonded ut @f e pladé-skuped ribN{d inegiallpisrnald. eThb

comuni cation 20 tube 6. A front end of each comrunication tube 6 is open

to the frapiacOivall PertioRSEofks Ie chrithict W] e ir&d cR@WLeDS tHe MRIcclasign of each
comuni cation tube 6 is open to the ink tank 7 at the rear of the ink

occlusio y i i I § el with
each ot herbr0 Hggt m%gtrl‘;{bﬁgﬁ‘?ﬁg&‘g%%%g ?gﬁhggﬁ? e% ﬁlﬁ?&%%ﬁtﬁﬂgﬁﬁadﬁgls@.b%%er ef ore,
bet ween the j C [ : J: rear 25
of the i r? kgégﬁ Ilgﬂg\iﬁqgér}\“gggéﬂ?{@ﬂ%tegl‘glrﬁgfhlte[}i ;?/n Hcl)é}hiaﬁlrgggfgﬁ%%dgfg}aﬁ%gcv?/ﬁ%%@ées 62 are
provi ded wi th each othe 62 of each

i 1 el ) he, fl
P ormunt o 2T Tabha The e &1 panRBREHEY Nl e Af Il P BB 0R0Rs ol ForEE

nn [ 4 in rti i nt . fromthe axjal nt.er. 184
connect 01'6 t LHBE cgntact wgll Bgmton%'}bqs %;0%1 ed so t?lat tthe ?ateara groseggecg:lgn ca ge 84]

10  formed into a radial shape (a cross shape). A portion of the contact wall portion 52b

is formed between the base portions of the communication tubes 6 and communicated
with the base portion side wall of each communication tube 6. Due to the foregoing,
the bending strength of each communication tube 6 is enhanced. Therefore, each
communication tube 6 can be prevented from being bent with respect to the partition
15  wall 52,
[0183]
COMMUNICATION TUBE
Inside each communication tube 6, a flow passage 62 is provided in the axial
direction. The flow passage 62 is open at both end portions of each communication
20 tube 6. A front end of each communication tube 6 is open to the front of the inside of
the ink occlusion body 3. A rear end of each communication tube 6 is open to the ink
tank 7 at the rear of the ink occlusion body 3. The communication tubes 6 are
arranged in parallel with each other between the ink occlusion body 3 and the ink tank
7. Therefore, between the ink occlusion body 3 and the ink tank 7 located at the rear

25  of the ink occlusion body 3, a plurality of independent flow passages 62 are provided
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5 The front end portion of each communication tube 6 is pierced and inserted
fromthe rear end of the ink occlusion body 3 to the front and finally

| ocated at a position close to the rear end portion of the pentip 2 inside
the ink occlusion body 3. Wen the front end of each comuni cation tube 6
is inserted into the ink occlusion body 3, the front end of each

communi cation tube 6 pushes and conpresses forward 10 the fiber of the ink
occl usion body 3. Due to the foregoing, the fiber density of the ink

occl usi oAl wﬁleh withy gach; ethet e The ofiew giasage @aeh cadnrommuaicaten tseb6 i s set
hi gher than the fiber density of the ink occlusion body 3 of a portion
except fmentttf?éesgéptpaﬁﬁwncwdbéﬁ/ {esateddnithe gennspiiorp fube éhincopertian distandn t ube 6.
That is, in the ink occlusion body 3, the high density portion 31, the

fi ber derdzim theaikiahbintér. i s hi gh, and the low 15 density portion 32, the fiber
density of which is low, are forned. Since the front end of each

conmmuni cation tiW&4g is located in the front of the inside of the ink
occlusion body 3, the high density portion 31 is formed in the front of the

insi dg of the iThk freae @hd poaidnbsfback comfflinidatioh @vbed® iSpikited Qnl iidertdd 1S
formed at the rear of the high density portion 31. The high density portion

31 and t feynh oi¢ AAPShE YofRAE tikoBcchdsict BodP 3CONAE FEAE ah® MAAY 18¢N&T at Fach
comuni cation tube 6 penetrates the |ow density portion 32 fromthe rear to

the fronty TRRLREOLS the 8 SRR Er Ble p]%?fip CRATIIERK RlustoltRdf 3 3 | ocat ed

at a position inside the high density on 31 in the front the | ow
dersi Ly R4 98 ol 41 SORREJEOH o, leihh HETABREARY) O 11
201, O A R RS P S ol Bl S B e
S blbe T e E R S R RN
[N Tre i Sechisidn Body's Bbseio thE Bont hdof Sach commameston bé 8 1s 5ot Wgher ' ©
arranged y g
than the fiber density of the ink occlusion body 3 of a portion except for the portion
close to the front end of each communication tube 6. That is, in the ink occlusion
body 3, the high density portion 31, the fiber density of which is high, and the low
15  density portion 32, the fiber density of which is low, are formed. Since the front end
of each communication tube 6 is located in the front of the inside of the ink occlusion
body 3, the high density portion 31 is formed in the front of the inside of the ink
occlusion body 3, and the low density portion 32 is formed at the rear of the high
density portion 31. The high density portion 31 and the low density portion 32 are
20  connected to each other [Each communication tube 6 penetrates the low density
portion 32 from the rear to the front. Therefore, the front end of each communication
tube 6 is located at a position inside the high density portion 31 in the front of the low
density portion 32. In this embodiment, the void ratio (the porosity) of the low

density portion 32 is set at 85% to 93%. A difference between the void ratio of the

25  low density portion 32 and the void ratio of the high density portion 31 is set at 20%.
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5 on the sane circunference, which is forned round the axial center of the
i nk occlusion body 3, at regular intervals. Since the nunber of the

comuni cation tubes 6 is two in the present enbodi ment, the commrunication
tubes 6 are arranged symetrically with respect to the axial center of the
i nk occlusion body 3 by formng an angle 180 between the two comuni cati on
tubes 6. Since the pentip 2 is located at the axial 10 center of the ink
occlusion body 3, the front end portions of the comrunication tubes 6 are
not directly cdiidédled to the rear end of the pentip 2, that is, the front
end portions of the comunication tubes 6 are in a no-contact state with
the pentip 2. Ahedrait ey portionshef the oommengtapar tubens aref artdnged anpnsitionat i on
tubes 6 are connected so that ink can flow through the front portion of the
i nsi de ofsepdiste ifivkn the Gkiab taitertaddye Bk Octlasibn bbdy® oaisidy id thepadibl difecidy.. The
front end portions of the comunication tubes 6 are |ocated at positions a

little babividninhaederll, dedrdaoeid potrtiohs sfhfie ReMmtruBicdtion Aib8SE ardhfahBCE | N THE
AXI AL DI RECTION In the present enbodinment, length L in the axial direction

of the e %'tﬁ@sdn’il%‘mrc%glf&%ﬁéél SIHReh B %hhea rb&ncﬁt% aRial &t dOf theink RecIRdiss ent
enmbodi nrent, both di stances Si and in the axial direction fromthe front

end port i,gRy 8f 4y E@Slérgﬁte%‘fé Ui tﬁ@ﬂé{mﬁ’efhdei’rtl‘é{‘&)m&ﬁﬂ@&t &%gtﬁ%ér%g‘fefs a‘i’rﬂ%éo‘c t he

conmuni cat | on tu are set at ore in the

the T ronthGh 9%6#@‘%}%%t B8 R BIRAGL bR, Blark Aalddl RIS wBF Y L0
25 f 3%t h t.h d h
ent |r ?ggleﬁ?(sr g?r?c'iou ot 8% T?Bd{f "ge lﬁﬁ%PHES‘B? 3?98}&?3 gﬁbta’a'fllﬁlglr"ﬁﬁlcg‘!t'%? H% i gt gnces

Ti and T2 in the axial directiion, from ront .e d ortlons of t
cormuni ¢ ﬁvﬁﬁnttﬁﬁé‘go eomalum@tl%avbeééd ﬁ h% e PERiR s Jocated cthe gal (not

nore than 10 rml1 n[k
10  center of the i occlusmn body 3, the front end portions of the communication tubes 6

o=

are not directly connected to the rear end of the pentip 2, that is, the front end portions
of the communication tubes 6 are in a no-contact state with the pentip 2. Accordingly,
the front end portions of the communication tubes 6 are connected so that ink can flow
through the front portion of the inside of the ink occlusion body 3 (the high density
15 portion 31). The front end portions of the communication tubes 6 are located at
positions a little behind the rear end portion of the pentip 2.
[0186]
DISTANCE IN THE AXTAL DIRECTION
In the present embodiment, length L in the axial direction of the entire ink
20  occlusion body 3 is set at 30 mm. In the present embodiment, both distances S1 and
S2 in the axial direction from the front end portion of the ink occlusion body 3 to the
front end portions of the communication tubes 6 are set at 4 mm. Therefore, a
distance S1, S2 in the axial direction from the front end portion of the ink occlusion
body 3 to the front end portion of each communication tube 6 is set at 13.3% (in the

25 range from 3% to 50%) of the length L in the axial direction of the entire ink occlusion
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5 INK TANK The ink tank 7 is a cylindrical body having a bottom the front
end of which is open and the rear end of which is closed. This ink tank 7
is formed out of synthetic resin by nmeans of injection nolding or blow
molding. Ink 8 is directly stored in the ink tank 7. Ink 8 stored in the
ink tank 7 may be either water-color ink or oil-based 10 ink. [0188] An
outer face of the connection tube 54 of the internmediate nenber 5 is
detachably attached onto an inner face of the ink tank 7. In the case where
it beconBody dpolisihgpsesent embriliment bpih; distanses Jlsendal? in Hie &gl difegidon nk tank 7
has been consuned, 15 the ink tank 7 is detached fromthe connection tube 54
and t henfromethe dioneend pertipubel the comsnugication sibes § ta the war enchef hp@antily porti on
of a newink tank 7 into which ink 8 has been charged. Due to the

f or egoi ng arenet & hgncénot bere teodBdim)The front end opening portion of the
above new ink tank 7 is closed wwth a plug body 71. When the connection
tube 54 is inséptedlinto the front end opening portion of the ink tank 7,
one 20 side of the plug body 71 is pushed backward by the protrudi ng piece
54a f the coINIEQINIQ tube 54 so as to detach the plug body 71. In this
way, the plug body 71 is pulled out fromthe front end opening portion of

the ink tank 77hd fhkithk Pi@ﬁ@)ﬂﬁldﬁﬂﬂ%ytﬁg&i%h BEttyM! HeFrone et of WRich
0

occlusion body is set to bée from 50 % of the volune VI of the space

def i ned_ BEIMERNE Burloll o dlfcrTisdhed 2STAUS BRRSCKIRYRAOIITUFLGARLAN 1 ube 6.

86 I n the present enbodi nent, the vol une the 1nk occlusion y is set
(9, L 03 5ot DR TR e PRSP S e e
ink tank 7. Ink 8 stored in the ink tank 7 may be either water-color ink or oil-based
10 ink.
[0188]
An outer face of the connection tube 54 of the intermediate member 5 is
detachably attached onto an inner face of the ink tank 7. In the case where it become
impossible to conduct writing because all ink 8 in the ink tank 7 has been consumed,
15  the ink tank 7 is detached from the connection tube 54 and then the connection tube 54
is attached to a front end opening portion of a new ink tank 7 into which ink 8 has been
charged. Due to the foregoing, writing can be resumed. The front end opening
portion of the above new ink tank 7 is closed with a plug body 71. When the
connection tube 54 is inserted into the front end opening portion of the ink tank 7, one
20  side of the plug body 71 is pushed backward by the protruding piece 54a of the
connection tube 54 so as to detach the plug body 71. In this way, the plug body 71 is
pulled out from the front end opening portion of the ink tank 7.
In the present embodiment, the volume V2 of the ink occlusion body is set to

be from 50% to 70% of the volume V1 of the space defined between the ink tank 7 and

25  the respective conununication tube 6.
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5 FI FTEENTH EMBODI MENT Figs. 24 and 25 are views showing the fifteenth
enbodi nent of the present invention. This enbodinent is a variation of the
fourteenth enbodinent. Different points of this enbodinment fromthe
fourteenth enbodi nent are that the attaching 10 cylindrical portion 55
protrudes forward fromthe front face of the partition wall 52 and surrounds
t he base portion of each comrunication tube 6 and that the contact wall
portion 52b greatly protrudes forward fromthe front face of the partition
wal | 52. Espeli telpyesghiesmbodimpnyt thei iolume V3xifahe mikrasclusion befly ithset tont act

wal | portion 52b is adjusted, the witing instrunent body can be

ar bi t r ar be frogeid®ato 20%afghdvalmme Vd efithebpats defireddeiwrengbe tnfkank hiendvr i t i ng

i nstrument body can be easily held. Therefore, it is unnecessary to change
a | engt htlefrespeetiverdonirmnkicafion mulielée axi al direction, that is, it is
unnecessary to change a capacity of the ink tank. Further, it is unnecessary
to change a | ¢ngBh)of the ink occlusion body 3 in the axial direction. In
this connection, the structure of this enbodi ment except for the above

strucdure is thFIERTAEMBODIMENTEe 20 fourteenth enbodi nent. Therefore,
the explanations are omtted here. Wile the invention has been described in

connection W t pigkhey exespl a6 %ieﬁ”&%@iﬁ?ﬂiesﬁdﬁéehg}é"{;-@bo&?ﬁxeﬂtbéﬁ fh‘éspt)rééén{ hose

skilled in the grt t hat vari ous changes an i cati on may be made
therein %E@%%t departing fromthe present invention, and it is ained,
therefore, to cover in the appended claimall such changes and nodifications

o0 L R G, B0 SRE R e L BURBRET T
A Penti Pl 2ts20r UK eRbSaiient Trars e FOMIGHHH SmbSdithent 3re ST R atchchiye "' P
10  cylindrical portion 55 protrudes forward from the front face of the partition wall 52 and
surrounds the base portion of each communication tube 6 and that the contact wall
portion 52b greatly protrudes forward from the front face of the partition wall 52.
Especially when a length in the axial direction of the contact wall portion 52b is
adjusted, the writing instrument body can be arbitrarily set at a length in the axial
15  direction so that the writing instrument body can be easily held. Therefore, it is
unnecessary to change a length of the ink tank 7 in the axial direction, that is, it is
unnecessary to change a capacity of the ink tank. Further, it is unnecessary to change
a length of the ink occlusion body 3 in the axial direction. In this connection, the
structure of this embodiment except for the above structure is the same as that of the
20  fourteenth embodiment. Therefore, the explanations are omitted here.
While the invention has been described in connection with the exemplary
embodiments, it will be obvious to those skilled in the art that various changes and
modification may be made therein without departing from the present invention, and it

is aimed, therefore, to cover in the appended claim all such changes and modifications

25  as fall within the true spirit and scope of the present invention.
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an ink tank that directly stores ink and is arranged at a rear of the ink
occl usi on body; a plurality of comrunication tubes that connects the ink
tank to the ink occlusion body; and 10 a partition wall provided between

t he i nk occlusion body and the ink tank, wherein forward end portions of

t he communi cation tubes are protruded forward from a front face of the
partition wall, and are | ocated inside the ink occlusion body, and at | east
one of the communication tubes is provided such that a rear end of the 15
comuni cAHAR IS GBAIMER ISt ruded backward froma rear face of the partition
wall and is located inside the ink tank. 2. The direct-fluid-supply witing
i npl ement according to claim1, wherein positions of the forward end
portions of the conmunication tubes in the axial direction 20 are set

equal |y 1o eacA diettefluid-3upplh evriting @apledbnti chnprigippy writing i npl enent
according to claim1, wherein the forward end portions of the conmunication
tubes are | ocagpehtipt positions close to the rear end portion of the pentip
in the ink occlusion body. 25 88 4. The direct-fluid-supply witing

i npl egrent  accoiflinRGctiRsibn BodY donn¥hIEd &) reabénd éﬂhé\ﬁéxﬁip?”d portions of the
comuni cation tubes are |l ocated at positions in the front of the inside of

the ink occl usj.on , : I R F PR ocated in
a front side o ?%lgq%spﬁg%g%&&gﬁﬁ%s ?‘E&ﬂangigé% Sg?%%fdb{l)ﬂg.rggbﬁ'ﬁléé ik

di rec'['%&ﬁh?s]@”t?(ﬁl y witing inplenent according to claiml1, wherein a rear
end portron o pentip and the forward end portions of the conmmunication

tubes a plurality of communication tubes that connects the ink tank to the ink
occlusion body; and
10 a partition wall provided between the ink occlusion body and the ink tank,

wherein
forward end portions of the communication tubes are protruded forward from
a front face of the partition wall, and are located inside the ink occlusion body, and
at least one of the communication tubes is provided such that a rear end of the
15 communication tube is protruded backward from a rear face of the partition wall and is

located inside the ink tank.

2. The direct-fluid-supply writing implement according to claim 1, wherein
positions of the forward end portions of the communication tubes in the axial direction

20  are set equally to each other.

3. The direct-fluid-supply writing implement according to claim 1, wherein the
forward end portions of the communication tubes are located at positions close to the
rear end portion of the pentip in the ink occlusion body.

25
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are connected to each other so that the ink flows therebetween through the
ink 10 occlusion body. 6. The direct-fluid-supply witing inplenent
according to claim1l1l, wherein the forward end portions of the conmunication
tubes are inserted fromthe rear of the ink occlusion body to the front so
as to push and conpress the inside of the ink occlusion 15 body to the
front, so that density of the ink occlusion body in a vicinity of the
forward end portions of the comrunication tubes is set to be higher than
density #f thelhdirecidhndsunply woitpsiimplemest arendiag e plam ds vheeeintha nity of
the forward end portions of the communication tubes. 20 7. The

di r ect - f fonvardsang ogtiensiof thegrommunaeasion takes arediopajed at poisitions in thefioneph a front
end opening portion of the ink tank before the opening portion is opened is
cl osed wihehnsadepifube inbayclusiowbodeand on t ube is protruded backward froma rear
face of the partition wall, the connection tube is attached to the inside
of the front ethd regpend pgrtipardfitihapentip iolodated ih ardmBide df ke mewe @t theon t ube
pushes the plug body so as to open the ink tank, 89 the conmunication tube
pr ot mudeglk aelkvio Body om t he rear face of the partition wall is |ocated

i nside the connection tube, and the rear end of the communication tube
protruded backward fromthe rear face of the partition wall is |ocated at a
position in a front portion of the rear end of the 5 connection tube, or

e TR, BSLIMAP DSy ol HIBeT Y, Al o
o S P S b AB De T bRESTTY,
0 orr CH5Ghabd G YBRAN 6 0°R, DEHET: RSEEh LRoREME e e @

ope TOn 9 (gcré?us{orllll%ody.

6. The direct-fluid-supply writing implement according to claim 1, wherein the
forward end portions of the communication tubes are inserted from the rear of the ink
occlusion body to the front so as to push and compress the inside of the ink occlusion
15  body to the front, so that density of the ink occlusion body in a vicinity of the forward
end portions of the communication tubes is set to be higher than density of the ink
occlusion body in a portion except for the vicinity of the forward end portions of the

communication tubes.

20 7. The direct-fluid-supply writing implement according to claim 1, wherein
a front end opening portion of the ink tank before the opening portion is
opened is closed with a plug body,
a connection tube is protruded backward from a rear face of the partition wall,
the connection tube is attached to the inside of the front end opening portion

25  of the ink tank, the connection tube pushes the plug body so as to open the ink tank,
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tank is arranged on one side at the rear of the connection tube, and an
outer face of the comuni cation tube protruded backward fromthe rear face
of the partition wall and an inner face of the protruding piece are nmade to
come 15 close to each other. 9. The direct-fluid-supply witing inplenment
according to claim1, wherein the ink occlusion body includes a high
density portion and a | ow density portion connected at the rear of the high
density portion, and 20 the forward end portions of the communication tubes
and the rear ethd edmmhricatpuntuls araruded chagkwand figm lheylreatefrsiet 9f Py ti on. 10.
The direct-fluid-supply witing inplement according to claim9, wherein the
communi cpartibon walb edogaterbinside thetdoandotisn tidbepdnd he | ow density portion, and 25
the forward end portions of the communi cation tubes and the rear end portion
90 of the pentihp rearend of e @dmnunidacioh kuybie pletmsded\bagiorart dirom the.reakftece
direct-fluid-supply witing inplenment according to claim9, wherein when
the forwef theqistitidy whid s loehtell € aCu¥iTioni iGal fromk porties ofltiee rdapend of the1t 0 the
ink 5 occlusion body fromthe rear end, the front end portions of the
COMMENI CadrineRidntiBs o UREmAMEIE APLRIOA i HE a%iABdifkRLiBh of NR rbfien@Gokii on body
forward, so that the high density portion is formed inside the ink

occl usi ope e dymbfhnidifioy inibi% 'Br(%zﬁued%g .bragl?we{r? % ﬁ{é%arf’f%é RS Rglftititoﬂ Svall

comuni cat1 on tubes. 10 1 irect-fluid-supply witing I nplenent

n ubes 10 127 _ -Suppl y Wi T7g 1 mpl eren
acoor d! ghd £ s8R i UEEPUNCDS ol ONoHHR PUBRTAD indcfbfEghinen an

out si de I'nk "occl usion e ressed | nwar

radial direction. 13.. The diyegt-fluid-supply witing inplenment according to
clain19,m&ﬁ@@%@ﬁprgmefg&ﬁ?ﬁﬁoﬁgﬁsity portion is forned when a front end
face of the ink occlusion body is pushed and conpressed backward.

10 8. The direct-fluid-supply writing implement according to claim 7, wherein a
protruding piece for pushing one side of the plug body at the time of opening the ink
tank is arranged on one side at the rear of the connection tube, and

an outer face of the communication tube protruded backward from the rear
face of the partition wall and an inner face of the protruding piece are made to come

15 close to each other.

9. The direct-fluid-supply writing implement according to claim 1, wherein the
ink occlusion body includes a high density portion and a low density portion connected
at the rear of the high density portion, and

20 the forward end portions of the communication tubes and the rear end of the

pentip are located in the high density portion.

10. The direct-fluid-supply writing implement according to claim 9, wherein the
communication tubes penetrate the inside of the low density portion, and

25 the forward end portions of the communication tubes and the rear end portion
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14. The direct-fluid-supply witing inplenment according to claim9, wherein
the 1ink occlusion body includes 20 a first ink occlusion body, of which
density is set at a high value, and a second ink occl usion body, of which
density is set at a | ow value, wherein the first ink occlusion body forns

t he high density portion and the second ink occlusion body forns the | ow
density portion. 25 15. The direct-fluid-supply witing inplenent according
to claim9, wherein 91 a front end opening portion of the ink tank before
t he openPhige pentin &g lgcgteddp diedush densitvB@ioni t h a pl ug body, a connection tube
is protruded backward froma rear face of the partition wall, the
connection tube is attached to the inside of the front end opening portion
5 of the ink tank, the connection tube pushes the plug body so as to open
the ink 1hnk, The drecriluideapplp wiitite implemrent edcdrdimignar dlaim o whereirear f ace
of the partition wall is |located inside the connection tube, and the rear
end of ttwher drenfonwast éndnpdrtibs of thie rosetaoh ndeutionanikesf aro indefted farthé ake of t he
partition wall is |located at a position in a front portion of the rear end

of the J&haBsdy BOm!tHE ear @hd afht dFdndhd gbitions oP @5 EdrAuniBatih takésAl
direction of the rear end portion of the conmunication tube protruded

backwar dnfshOfAdt Bsmpresy tHeamSidefoftthe iRRlokbiIhsion badY | forvid, o PRSIthé AfpH N the
axial direction of the rear end portion of the tonnection tube

subst ant &&Jsl'@é Rglqi.oﬂci.k %ngldlt’lllgslg@ﬁlg iR Q@({J&sn&l‘lsv\?] in tHE Vgirfi@f(; & Hofl &&PP! Y

bst fth
witing Inp nt acco to claim ereln a protruding piece for

pushi ng S%oﬁé%hgg%&ugﬁﬁm%%t%’%y at the tinme of opening the ink tank is

arranged on one Si e reafr of the connection tube, and an outer face
of the comuni cation tube protruded backward fromthe rear face of the
partition wall and an inner face of the protruding piece are nade to cone

10 12 The direct-fluid-supply writing implement according to claim 9, wherein the
high density portion is formed when an outside of the ink occlusion body 1s pushed and

compressed inward in a radial direction.

13. The direct-fluid-supply writing implement according to claim 9, wherein the
15  high density portion is formed when a front end face of the ink occlusion body is

pushed and compressed backward.

14. The direct-fluid-supply writing implement according to claim 9, wherein the
ink occlusion body includes
20 a first ink occlusion body, of which density is set at a high value, and
a second ink occlusion body, of which density is set at a low value, wherein
the first ink occlusion body forms the high density portion and the second ink

occlusion body forms the low density portion.

25 15 The direct-fluid-supply writing implement according to claim 9, wherein
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20 close to each other. 17. A direct-fluid-supply witing inplenment
conprising: a pentip; an ink occlusion body connected to a rear end of the
pentip; 25 an ink tank that directly stores ink and is arranged at the rear
of the ink 92 occlusion body; a plurality of comrunication tubes that
connects the ink tank to the ink occlusion body; and a partition wall

provi ded between the ink occlusion body and the ink tank, 5 wherein forward
end portions of the communjcation tubes are protruded forward from a front
face of the paftiant smdyepepingpaitian of the ke tanknbafere theeonepingoRiiosiion body, a
connection tube attached to the front end opening portion of the ink tank is
pr ot r ude@pergd idwelesedwiittne plegbedt. to the rear face of the partition wall, and
10 fl ow passages is provided in the comruni cation tubes so as to penetrate
the partitionavetnecti@cmbed protroded tmokwmardtfromma resn face b theTpaetition wall,
direct-fluid-supply witing inplenment according to claim17, wherein the

fl ow passages the doheectionmubi i¢ attachdtto biesingiele @if tkhd fromoerd @paingXetidn f or an

axial center 15 of the partition wall located in the connection tube. 19.
The dj r egf thelink @nis YRPEINNEHdN HiBe pﬁﬁ%ﬁﬁ@@lugﬁlﬁﬂgrsélaﬂﬂ) benGh@intdnk, wherein the
partition wall, the communi cation tubes and the connection tube are

according to claim17, wherein an attaching cylindrical portion that

surr ounds, ;8@ RGH RAbEAONinSile BRAUDAHQTBH RyakAPN tube

integrated int ﬂleo&ﬁnmgﬁi@l{tior?@ul?eopr&ﬁﬁeﬂul?]a%ﬁﬁalfdl Woth SHOREH Yick! b ghd P! ement

the rear end of the communication tube protruded backward from the rear face

of the partition wall is located at a position in a front portion of the rear end of the

10  connection tube, or alternatively, a position in an axial direction of the rear end portion
of the communication tube protruded backward from the rear face of the partition wall

and a position in the axial direction of the rear end portion of the connection tube

substantially coincide with each other.

15 16 The direct-fluid-supply writing implement according to claim 15, wherein a
protruding piece for pushing one side of the plug body at the time of opening the ink
tank is arranged on one side at the rear of the connection tube, and

an outer face of the communication tube protruded backward from the rear
face of the partition wall and an inner face of the protruding piece are made to come

20  close to each other.

17. A direct-fluid-supply writing implement comprising:
a pentip;
an ink occlusion body connected to a rear end of the pentip;

25 an ink tank that directly stores ink and is arranged at the rear of the ink
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or a base portion of the connection tube is integrally formed on the
partition wall, and an outer face of the attaching cylindrical portion is
fixed onto an inner face of 25 the barrel. 93 21. The direct-fl uid-supply
witing inplement according to claim17, wherein the ink occlusion body
includes a high density portion and a | ow density portion connected to a
rear portion of the high density portion, and 5 front end portions of the
communi cation tubes and a rear end portion of the pentip are |located in the
hi gh dene¢dysigndradyon. 22. A direct-fluid-supply witing inplenent

conprising: a pentip; 10 an ink occlusion body connected to a rear end of
the pentip; anaiphkalignéf commudication [tybestthatesonnekts thadnk dank tanednkat t he
rear of the ink occlusion body; a plurality of comunication tubes that
connect soédhaionodyaanid t o the ink occlusion body; and 15 a partition wall
provi ded between the ink occlusion body and the ink tank, wherein forward
end portions of phﬁﬁioﬁ&ﬂﬂupicﬁ/@dddﬂcﬁhtﬁib@ﬁﬁle&ﬁﬁ Rtk ddy faawhe Gnlf (k) a front
face of the partition wall, and are | ocated inside the ink occlusion body, a
cont act whbdeigportion that conmes into contact wth a portion of the rear end
20 face of the ink occlusion body is provided on a front face of the

par ti ti on_wal | forphierkni ol ihe WdRRASPIRA e PRANIRA TR fRGE of the
a ot her

i nk occl usi on body re contacted wth eac , ‘a gap that conmuni cates
with an ' b s - t . . the ink
occlusiogﬁggﬁgé%ndﬁFﬁgn$@%§%ﬁf%@Eﬂgﬁﬂ?ﬁg%ﬁg#ﬁﬁ%F%RQﬂ%§ﬁ$b8&%
a connectton tube attached to the front end opening portion of the ink tank is
protruded backward with respect to the rear face of the partition wall, and

10 flow passages is provided in the communication tubes so as to penetrate the

partition wall located in the connection tube.

18. The direct-fluid-supply writing implement according to claim 17, wherein the
flow passages of the communication tubes penetrate portions except for an axial center

15  of'the partition wall located in the connection tube.

19. The direct-fluid-supply writing implement according to claim 17, wherein the

partition wall, the communication tubes and the connection tube are integrated into one

body.
20
20. The direct-fluid-supply writing implement according to claim 17, wherein an
attaching cylindrical portion that surrounds a base portion of each communication tube
or a base portion of the connection tube is integrally formed on the partition wall, and
an outer face of the attaching cylindrical portion is fixed onto an inner face of
25  the barrel.
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25 the contact wall portion is connected to a base portion of each 94
communi cation tube and the front face of the partition wall, and the contact
wal | portion connects the base portions of the comunication tubes to each
other. 5 23. The direct-fluid-supply witing inplenent according to claim
22, wherein the contact wall portion is nmade of a plate-shaped rib
protruding in an axial direction. 24. The direct-fluid-supply witing

i npl enent according to claim22, wherein the ink occlusion body includes a
hi gh density portion and a | ow density portion connected 10 to a rear
portion of the high density portion, and front end portions of the

communi cat.i on Thédseckdlidisuppdyr weitidg poplemsnt adfcordieg topdait p7,avheréindlt ed in t he
hi gh density portion. 25. The direct-fluid-supply witing inplenment

accor di nmktozclnsianrmod inchddes e ihighadeniiy patioe ahd o tow dasita posttdednhectédhe front
end opening portion of the ink tank is protruded backward fromthe rear

face of tdquaﬁféﬂtibhcoﬂthbaﬁghdeanaidyp(’mﬁoﬂ,aernﬂi tion wall, the communication tubes,
the contact wall portion and the connection tube are integrated with each

others 20 26. fb& &idrfitiods off e THRRBAiIcAKibA ites IaiB laCRBNEnPH&HAbAIREhd O Cl aim
22, wherein an attaching cylindrical portion surrounding a base portion of

each ConpaminGal |oRitel #Pke Rlgh dn Mmestion of the connection tube is
provided so as to be integrated™with the partition wall, and an outer face

of the attaching cylindrical portion is fixed onto an inner face of 25 the
barrel. 95

22. A direct-fluid-supply writing implement comprising:
a pentip,
10 an ink occlusion body connected to a rear end of the pentip;
an ink tank that directly stores ink, and is arranged at the rear of the ink
occlusion body;
a plurality of communication tubes that connects the ink tank to the ink
occlusion body; and
15 a partitton wall provided between the ink occlusion body and the ink tank,
wherein
forward end portions of the communication tubes are protruded forward from
a front face of the partition wall, and are located inside the ink occlusion body,
a contact wall portion that comes into contact with a portion of the rear end
20  face of the ink occlusion body is provided on a front face of the partition wall,
when the contact wall portion and the rear end face of the ink occlusion body
are contacted with each other,
a gap that communicates with an ambient air is formed between the
rear end face of the ink occlusion body and the front face of the partition wall,

25 the contact wall portion is connected to a base portion of each

94



10

15

20

25

communication tube and the front face of the partition wall, and
the contact wall portion connects the base portions of the

communication tubes to each other.

23. The direct-fluid-supply writing implement according to claim 22, wherein the

contact wall portion is made of a plate-shaped nb protruding in an axial direction.

24, The direct-fluid-supply writing implement according to claim 22, wherein the
ink occlusion body includes a high density portion and a low density portion connected
to a rear portion of the high density portion, and

front end portions of the communication tubes and a rear end portion of the

pentip are located in the high density portion.

25. The direct-fluid-supply writing implement according to claim 22, wherein a
connection tube attached to the front end opening portion of the ink tank is protruded
backward from the rear face of the partition wall, and

the partition wall, the communication tubes, the contact wall portion and the

connection tube are integrated with each other.

26. The direct-fluid-supply writing implement according to claim 22, wherein an
attaching cylindrical portion surrounding a base portion of each communication tube or
a base portion of the connection tube is provided so as to be integrated with the
partition wall, and

an outer face of the attaching cylindrical portion is fixed onto an inner face of

the barrel.
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