; 1"e3e8,,-\2\3j868T8?* DESCRI PTI ON *@00002* COLLECTOR TYPE WRI TI NG
| NSTRUVENT 5 Technical Field The present invention is directed«to" "
i mprovement of so-called collector type witing instrunents, such as
bal | - point pens, felt tip pens, markers,, fountain pens, small-tube witing
instrunents and the like ) having a witing 10 point at tm

thereof , an ink tank for directly storing ink and a col \ \W\\W\X\\\\@“ﬁoved

ad juster for absorbing variation in internal pressure. | qrsg‘i[sgcul ar, the
present invention relates to inprovenent of the mechanismto Yolve the

fl oodi ng problem occurring when a collector type witing instrunment 15 is
used under conditions in which a sIBESCRIREEM e variation occur as on
an airplane. Background Art Witing instruments which hamwm“\gmg\}\ r 6 as
an 20 internal pressure adjuster, disposed between a con

exi sting point assenbly 1 and ink tank 3, for retaining free-s®8f®e ink 2
and adj usti ngoi,NEcPORSPYPE WRETURGI DRSTRUMEBTso as to prevent ink |eakage
froma tip 9 of point assenbly 1 and ink flooding froman air hole 10 have
been known(see 25 Fig.27). A collector type witing instrunent can adjust

t he 2 internal pressure balance by holding ink 2 of a relatively | ow
viscogity fregphikch@nkidiwi thin retaining grooves 13 formed in collector 6
and returning ink to ink tank 3 , neaning that it provides the function of
protecting the wiphkngreekfit Inteamibheisntiimentedotochnpyevemsntr 6fsure. A
collector type witing instrunent has excell ent performance such as

capabi | i ti es @l cai9%EdcBA1aBtaRPkgpeneratiol inktramentisng sUed @Sabl e
anount of inl? flow down to the last drop and allow ng for the anmount of ink
2. left to beb%h.@.‘l?%"inftr penkhe featsitdp. pedshHowexkerssi fountisd nc BeMéet or type
witing instrunents store ink 2 directly and all ow novenent of ink 2 to and
from col | ect @gaf 1~ tulbereri 5irg dastrumeditaved thehbike nhayigg & wriddag
outside through air hole 10 of the witing instrunment there being no space
for wig hhol digeg ritét 2he firomtednyd phblredEn@rf 1k tgaksE EEAbF o€t &Y FELTING he
witing instrunent is exposed to an environnment in which the ink inside

col l ector 6 exiessalded letionor gapavedpdiustexfer sRsoRRipg viar igtd-on
limtation of the internal pressure adjustnent capacity. As the .

count er neasurias iheeraallvpnesshare . prish pemtdculas: e hbe REEFRALIVAPY o
sone degree, it is possible to make collector 6 greater. in capacity. or nmake
ink tank 3 smdlatles tdhiowmrdeament pEahe peshapdisty kg SHMS Eﬂﬁrﬁso%%irw on

t he mar ket which use a collector capable of preventing, jnpk Mod uncl_ée'{5
usual envi r orpEstilem mEaninTingewhied BeRPLIEELPE EYRA 9 HRFHRECDY Ag
the current situation is that collector type witing 3 instratljr &forpse
rat herst hi ck bemuseldsunderigapdi tians vyt § SRFTRCRBEREUIusE o1 —a

t hi cker barrel than the present situatjon makes the instrument difficult to
grip and | osesceunes s3ych samel an \iPl#ketank 3 is made smaller, reduction
of 5 ink stored makes the life short. When the normal collector 6 is nade

| onger, the ink head H becones hi gher because the ink head H acting on
point assenbly 1 is proportional to the height fromthe air/liquid
exchanger 18 Backgeowp®d BrHf the witing assenbly) hence forward | eakage of

ink 2 fromtip 10 9 occurs_due to avily. the_o €lna
writing instr 5mentWWH:EHQh%l%sBﬁﬂlﬁeggﬁp@%xﬁﬂgg?vgbgu%gﬁgg%egoﬁ twﬁeaaround

and is uncapped inside an airplane in ich Al r Lheiggagngl |y
reduced to abéBFeUpel§FﬁFsPﬁﬁﬂéﬁ?ﬁ%ﬁ?gﬁlﬁPo%Egb%gﬁé%ﬁﬁiﬁaﬁgghgégbeen§

bal anced under 1 atm, is_instantaneouslLy.expos 0 22N £QRVI HRARh qof
about 0.8 atnﬁ¥l§61PﬁkP91PﬁsP§§3W53¥sEiﬁxg ﬁﬁgh%gﬁ Proggg F%g%épacgoaround

the air channel of collector_ 6, whereby.ink f t i & 10,
bei ng unabl e £&eBaSERLEINY 7 AnG ﬁ@a“ éW%et%é]gggg??gojfﬁgrie}%%?r?irkngggr ooves

20 13. In order to SO VSrinnl! B3¢ 1R EQEHY U1 sU9E Foint assembly

1 and ink flooding from an air hole 10 have been known(see

25 Fig.27). A collector type writing instrument can adjust the



conditions in which the air pressure varies, devices and inventions have
been disclosed in Japanese Uility Mdel Publication Hei 3 P
No. 31580, Japanese Utility Mdel Publication Hei 3 No . 31581 and Japanese
Pat ent Application Laid-open Hei 25 9 No.104194, and others. However, these
di sclosures only - 4 provide the function of blocking the flush to directly
reach the air hole, which is not efficient enough, hence a further
effective inprovenent or other ways to reach a solution have been demanded.
5 There has been an invention which uses an air supply pipe and the |like as
di sclosed in Jaﬁgnese Pat ent plication Laid-open Hei 4 No.227886.

However, the cHRYBhBRONBFeFSNENtRMIANAS Bihdqlddingednkhat ofha rasatuveny
cannot wite continuously unless the witing elenent is turned down-side 10
up for ink supﬁw ‘éhﬂC%%BYh%%OWhJemﬁrmlérﬁ ofithin cogominindegngowss yibal f
filled up frog}Fthe $3$inni ng. Therefore, it is necessary to add such usage
instructions or°E¥% EPLHEGEOF 6 and rieiuzindinigyink ciec ek aranlo B, ahedmkng f or
the consumers .. Since it is considered that the instrument may be used in
15 an envi ronngMtt it BRPERICHAhS Fueebier odnproteatingrthidwei it RGeS €
repeatesdly occyur as_ in the situations where the instrunent is carried over
from one airpl fthesint heenee af changwst tmparestau .ouiAd0011ébto’i:0t)H$@
front of a heater,, there have been demands for excellent free-ink collector
type 20 writi MFFHS GRSIRGN ¢ hak exsieldent perficagmex@udataon to
consuners as above . adopt effective counterneasures agai nst such repeated
changes and stqqﬁaﬁb‘a]r?"ﬁre(ﬁ/iotfePE@Néfiﬂ-égaﬁnvmmplﬁgammmﬁbmf (MK } igeburing

per f or mance) Ki ng uie of lowviscosity ink. 25 Further, since collector
type writing instfhARHKE &Mupd of nkifd qu dewekotthe Lake didmpant aWlidwiigy
abruptly ends when.ink runs out, it is necessary to carry a spare if the
writing instrGPntRRa@MUREPHABINR et o beheheckedaf vemeartth fourt sa@d ect or
type \yroiti ng instr nts whi ch can provide an anple 5 anmount of ink, which
is thé main featur&°8FVES PGP tDCAIeThar itvme wrdriting dnisitrureaidsy t he
end of witin nd ca rovide the performance of a fabric sliver type

i nstrument, it§ﬁedéPFv£r@rﬁn§dﬁ’aPP9 aLYQ¥imRyemenihtof dhki Bkto fard £rsior t
time so that %Q?‘Ll@%@ ca€ t%glﬁused to take sone notes after 10 the |l ast drop
of ink is used up . “Thele "4P&%atS8 LHLPUHOFEWDRCk that|ink Agvitie Food em

the pen has beatoias: thEeIEh MRS LpGRE Hismsrmadnednstabhontotbime

| eaki ng forwa |Gl f..the inherent function of a collector
R T Rt UK G D I Pt
driesighen thgrpgiotfeleld %Lhwkiéiﬁgﬁ%ﬁ%a”d the air/liquid exchanger

cannot be wetted again with | nk even FemeRE 18 PEPOFRAJLRI R its tip

down if thereegh$iRoR@Eht] hat. bl ocks ink . Even when an equal
amount of ink 2019 Ioaaej&?wgﬁco ?éle%t%ﬁkt%/rbsefiﬁ iFHFIERA furzkreeds thers a

greater amunha2imbam i S CQRV. i fabric sliver type witing
i nstrunent andaheﬁcekﬁggaglg%oﬁef%%ﬁﬂq’h%*@ eJ,'stT'llé‘? eﬁ?‘giﬁaﬁéﬁﬁnﬁft hat
downsi zi ng of th@ein P&rhaNKp Mo siiFe sg@jﬁgtlpﬁ?g\é@égaeg%gisf _ap'rﬁﬂ_;\%)ossi bl e.

: [

There is a demand for solving 25 these pro s consuned

during writingouseétRssoirdsy MoMddivigd PG LUNER reagapted 1o take
external air into the ink tank 3 side tdnrpughggpﬁ)ﬁleﬁqﬁrd“é ERafyBP tReso as
to aval d redusdfety i to | Sbrs Nl gIUES S %f'&s@i}bleﬂkeg Eflfnaq{ee’collector 6
greater in capacity or make ink tank 3 smaller. There have
already been writing instruments sold on the market which
use a collector capable of preventing ink flood under usual
environments, meaninggentle temperature changes and the like.

25 As the current situation is that collector type writing



S5 it is usually necessary to provide a space in the rear of collector 6 for
allowi ng free novenent of air bubbles. As conventionally disclosed'in
Japanese Utility Mdel Application Laid-open Sho 59No. 184682and ot her
publications, there are configurations ig which a solid article such as 10
an ink absorber etc. , is arranged in the ink tank, in contact with the
rear of the collector. In such a configuration, if air bubbles arising at
the air/liquid exchanger do not pass through the ink absorber, which is
wetted with ink, w thout resistance, the ink absorber itself will function
as a second 15 air/liquid exchanger, whereby the internal pressure inside
the writing imstryments saerzather$higk PRTEe 48 v kM BASBEPEY MAhditg
deficiencies. To solve the above problem it _is necessary to provide an
arrangement \imiteaegountouse 04fa Heleker pagredrthancstherroperssiddadiady any
.other counterneasure. However, the air/liquid exchanger in the collector is
usual | y provimd&esatthe singjirameinte diffdq tiea9%tiRe APk iGSHRF dtha he
air/liquid exchanger should be well adjusted to that_of the air bubble
passage of t Is¢yildlshalessr beWhehehnkiskanpleds wadenapaller. iradust iR fher
and other parts may nove forwards due to bei ng dropped 7 or other

i npactss, so timkt steedpmokesothellifia shorteen¥henctheinompb|ced liector

di spl aced or the air f low channel f or relieving air fromthe ink tank
when a shar p 6changadenlpnaesurdhedak hegscHnbscames oplohemLeayist it to
these problens is wanted. 5 It is therefore a nmain object of the present

i nvention toipkohedd Hngertoignom peinEaseenbly tly 36 REPPPRELPAaL ks . In
detail it is an object to provide a witing instrument which, wthout the
necessity of heilghdcifzioncshei alr Alignidierchangend & idegéhechhPa? il Bauci al
accidents such as 10 pollution of consuner's clothes or fingers, due to
forward | eakatpdtding @eserblym hignce dorwsng leakads i igk 4 JdA@™hEIR i nk
2 fromair hole 10 exceeding the Iimt of the pressure adjustnment capacity
of cdi0 ect or % ocaNrsaH Bih@UFV tWari ati on in pressure inside ink tank 3
resulting fromchange in 15 tenperature or ai riBressure. There has been a

demand for sol uti & fthe AERGETRRRA ofWhRS Pe¥TIT ot HFFEPERTi PWRISH R s,

i.e., the liability to cause flooding especially when the re used on an
ai rpl ane or BPREY CERPEAMRERFEAROYh AR QRar 95%%?5&91?% H’d’rf'gaé)%ﬂ »

occurs, therefore it is an object t rovi.de an inexpensive collect type
Wi 'ltJi ng inst rdﬁ‘r?eitﬂel \)‘ar:c r?jt%ailtfov‘é‘ ﬂﬁ‘c}ﬁp Ib\rlﬁlr?eerﬂ)’\felc}”iﬂ)%‘gelt \t‘/i'és agpedbea’i%ﬁ% ggd
iti di st i f i_nt ai f : i
Fvent fon - SdpdashsParbolbl ? dba 1y BB W REFRCT1RF MR RED ThLTRdLRS
bal | - poi nt ns, fountain. pen mal,l -tuhe w.itjng inst t | ave
an i :‘eedg &5t éeerd(F:) ‘iérlear? o'r’u(t:i ol Ile%ﬁ'tgﬁr&cag%eo‘%i?% i’&aégs]éu‘% P‘ﬁ‘g ;/he
flow path of ink 2 .having.5 I i SCQSI 10 S, O r n ink
t ank g to a W1 telw&r]oo&mrﬁqlb ogfr 83‘?&@&? lFltﬁ)eﬁ('t'i %oo glé %o{rﬁ%i)%%s%?%%%gl@or
whi ch have an, jnk,f QN f List (4 ﬂ@%
vel_rti cal Vgro@vlﬁu§H aﬁ‘l;%dg% gﬁétéeéj%t% éa’ﬁ&g d %}éz?llt&() lf%%‘%% E)%,s&?and g?? tip
pens, Mar ker g, gl 1 10 chBolal 6leCRBLAT ath! fofe Ofo COL £ AUndBiE 7
itself serves‘as a witing tip I. rei nbelow, 1n eeder cores ( center

core 8, collgeige ﬁ?\:%p:eagnl egta‘f:aln\é’-lilﬂy thaQudid pdetidPsetuihiql deisedyes

serve as pen ti1ps. between ink tank 3" of a cup-Ilike shape having

15 a ppttom iy eghdl gl A 01 vRSIRPIFAG I ik IMP YR Uitk as a
tail plug or the I'itke and a point assenbly is™a collector 6 , which may be

formed of a Q!dﬁ(f‘j!'éitlcizi}@fiﬂ GHifd AW NEh &' L0V §5rdSE GRDSF 21 ¥s , 80F18651 aRd by a

plurality of vanes an air groove 15 connected to the external air and

a 20 narrow | QRAHUHLAR hFO Weerd A LEEREEEE LRNTPARESS OOt DEI ¥PeModel

PublicationHei 3No.31580, JapaneseUtilityModel Publication
Hei 3 No.31581 and Japanese Patent Application Laid-open Hel

25 9 No.104194, and others. However, these disclosures only



retaining grooves 13 or which may be made up of a fiber bundle, so as to
retain ink 2 using capillarity. An air/liquid exchanger 18 of a snall
enough size is provided for collector 6 and is adapted to be wetted with
ink 2, so that ink tank 25 3 can be isojated fromthe external air and air
w |l not enter 9 ink tank 3 fromthe outside other than through
air/liquid exchanger 18. In the present invention, a collector witing
instrunment is first provided with a snorkel 25, as an effective neans 5 of
t he present invention, which has a tubular vent portion 27, forned
integrally or by assenbly of parts,_ for, releasi the aj.r expanded in the
rear part ipsodddenkhe fvaction PRAIMFFENG %f{fg%H E??é’rte(? ngﬁyc/hprevent
application of pressure on ink 2. This ar r,an%emant functions as

ef fective nthesalp haleyr whigh 1sKqt SHEACISHTAGRARER - ﬂ}ﬁ{"‘f’ ﬁaguﬁggﬁr
consuned to sone degree or the air inside ink tank 3 occupies the interior
space to a eéfeativecimproyementios etRRE YDt rﬁ??@n?)lﬁﬁﬁf 7P F’&c‘fgd
downwards . The snorkel 25 is formed integrally or as a separate part |,
with a sect beenndepandedn 26 for virtually 15 separating ink tank 3 , so
‘that air can be easily ventilated through vent portion 27 of snorkel 25. An
i nk sonduit 30 nftierephas @egnoéve,inﬁépglep Whdchj KESRaFPng1L §H'Elp(li<¥r si ze
than that of vent portion 27 is formed_in either sectioning portiqn 26 or
the ink tanpipenanddie 1bke ast Aisopoagdadbr ARANEFLHATGRE ﬁ%& Caft1oRe
present invention) an ink absorber 31 nade up of a fabric ELivei, sponge,
fi ber bundl &aifcapen Heded No.23788%e | HREC¥eFanFRe oPOPELRIAPRB I nk i s
incorporated in ink tank 3 and connected to center core 8 , C Ilecgpr core
7 or |ongit dgiveaitignobes thefBropPieR Haabothe d BB TURAY e ¥ %oi nt
assenbly 1. Ink absorber 31 10 is configured so that its.length. | east
reaches to @qmmmlﬁbﬂélﬁéﬁrmd’qwg?ﬁéea‘ﬁﬁ o&?ﬁh‘f’é“%%rﬁ’é’?‘—osfla#enk t ank
3 and its radial dinension is sized so as to create a spac iJ sel f
for 1er ni t t iapy Foredn&: sUBEPLYKkand: 31AG\RaF rHR¢ ﬁr%lﬂr?'ﬁecff Jgﬁi %%l%ﬂz?{osor ber
is configured so as to be able to absorb i r £5Pgtl d rear

k.2 from bot
parts, divi dedng onp¥ habf diddghHHR E%‘Ettih(n?npﬁaiﬁgf’mflf’gn%g%? snof Kel 25.

As ink absorber 31, a fiber hundle core whjch is fornmed by | Nk
form ng or dilfaDPoEssey oy RAGqRBED RE2GP Wﬁ‘ff‘h%%fo,g% Qfg %A%ﬁer

made up of soft fibers cqovered by a ¢l addi ntd -dpdRsk sponge
and ot hers @fmtpethadaitia dﬁ?‘\{\lﬁeﬁsaé“qq{%gﬁf:%@?b?g%w,é Cilecessa%

met hods such as | owerjng the capillarity.,to Sl der hgg of
center core SRGRI Jc‘blltseg"t%’rs’c‘gerlge% ‘JS‘/‘} btel{eer%éo%ﬁﬁeas apAro%% hglh?ét%é 15 In

order_to avoid reduction. in_the.ink i | { bh ia #eferred
t hatl® he volHhENYETORIRRY lQSWI?f‘ggI ?ﬁiﬂgggéés&n%ﬁé gléﬁdpgggiu%it%bhl n the

present i nvent%é)sg%eié:r?iﬁe%)ﬁezﬁgglr?cé& ayQi £, t i5e B ¥ 8A L SHEE PRELET BBe

i nefficientl _ S are made as slimas possible by thinning

20 unnecessayy walls f ' BirpiahBetabanetneansr From
=5l Eth MRS 0y BebheusaaLrply .

this vi ewpoi sectioning portion 26 were designed so

e oY S MRt wnerkle omee benr 1
the 25 Capacti:ﬁé'rgtnaiv%kbé&mﬁeﬁuands for excellent free-ink collector type
20 writing instruments which do not need any usage explanation
toconsumers as above, adopteffective countermeasures against
such repeated changes and still can provide beneficial writing
éomfort (writing performance) making use of low-viscosity
ink.

25 Further, since collector type writing instruments have



11 As a further effecti [ [ i
bubbl es, which are forlrrgg V\rrﬁggsaim; Eagfelroge?ﬁﬂtt:'ig\l:egt!tgpbulgﬂ o_rd/elr_ fo_rd
exchanger 18 of collector 6, 6a fromthe outsi [ Cting, to b

, tside during witin to b b
to nove to 5 the rear space w thout regeivi ignifi o ot T the

( : geiving significant friction f
af orenenti oned i nk absorber 31 and snor kel o s
_ _ 25 etc., acle [
:f]sﬁa\r/riaﬁ?d' be'évveen 'Ejhe C(ﬁ| | ector 6, 6a and snorkel 25 V@;ﬁnfﬁep\?\“!{?ggﬂ
_ is dropped with its front first, the inner par t f it
instrument 10 will nove forwards. Since it is diffi : S0 ik absorbg
31 because it is forned of a fiber bundl i Ee g L A e
_ _ € e qr the | '
ink and hertte gaiobdemeitypt therlise RlefEitdd Y P%§8héi¥i %gg(s)fsdvﬁ%l\?/ein%%?bsor s
pLeventl ng means is provided. In view of what has been.fle [ ve, in
the presentruls iowentitons NeFREFATHOIR i FHAB hSRMT o the 5 Q r ai
bubbl e passage channel 45 shaped so as to limt hhe S_ngrgj Sopon S or 8l
?fso'[ gnggzhmghmﬁgb}iﬁ p@r]tqvb.rfimﬁzﬂ}ts fr dPkdedTRPRPSLE gaé%&‘n%gdpfo?]fi on 42
or permtting air bubbles arising. | i qui

gﬁ:r‘]gtngre; _lcgolbesmén'(fjtrylgﬁ Ol phRg Mnﬂtéqmﬂ@ttsaml%h.caﬁaﬁ?gb{’ér yg‘h{’}{ml?lsqu' |
: _ Is provided in order to limt the_noyenent _of ’
its dei ng damppet of ink prihich idettde gRdh SRAGRT i &Egc BRI EDpE Cue tO
when the contents have noved. Further, inkI tgﬁ PR ﬁa fgormagée sven

absor ber 3lw25ttapabistoiments i wptildkneariy § i evhBE RS it gf

12 8 or a collector core 7 which |eads | ' o o e
: ( s ink from,nk '
assenbl y 1, perodithethelpenfumacea st & %%W%@ﬁe‘d’%fottt%’nr?;et §P%§rﬂg'%ﬂ:tﬁ
| east reaches to a position nore rearward ; !
which delivers gradually reducing amounts of ink, for a short

air

time so that the pen can be used to take some notes after
10 the last drop of ink is usedup. There are also other problems,
including the problem of ink dropping from the writing point
making it difficult to write when the pen has been kept upside
down for long time and the problem of ink leaking forwards
due to deficiency of the inherent function of a collector
15 type writing instrument because ink drops and the air/liquid
exchanger dries when the pen is held with its tip up and the
air/liquid exchanger cannot be wetted again with ink even
when the pen is returned with its tip down if there is a part
in the way that blocks ink. Even when an equal amount of ink
20 is loaded, a collector type writing instrument delivers a
greater amount of ink than a conventional fabric sliver type
writing instrument and hence has a shorter l1ife. Therefore,
there is a demand that downs izing of the ink tank volume should

be avoided as far as possible. There is a demand for solving

25 these problems.



than the approximate center of ink tank 3 and its radial 5 dinension is
sized so as to create a space around itself in ink tank 3 for permtting
free-state ink 2 to nove therein and out thereof . The ink absorber 31 is
configured so as to be able to absorb igk 2 at least through its front and
rear openings, and the spacer portion 43 is formed with an air 10 bubble
passage channel 45 that will not block at |east part around the front end
of ink absorber 31 and an abutnent 47 for limting forward novenent of ink
absorber 31. Since spacer portion 43 has air bubble passage channel 45 that
will not block at least part of the front end of ink ab gr 3% air
bubbl es can snDoAHI9HH09elﬁnF@nFHWegaﬁRrSnQSWﬁéélﬁgovFQ pr gpﬁent 47
limts forward nmovenent of ink absorber 31, it is also 035|ble in this
case to secwratiangpinetrumengh ﬁﬁﬁcﬁdQPFGEUBBIE@kﬁréxaﬁgBﬁédaFB Bbe
snoothly. This spacer portion 43 may be forned as a separate gart 20 but
can be |nteghalhykfDanhd3a§lﬂﬁeth@@ﬂgénélﬁéﬂ#HBhdonéaﬁpﬁéFoF 659685 so as
to reduce the nunmber of parts. The cl earance portlon 42 al so functions as
the air passegdict redhesipngraipternal paegsure (Fig.g7)i- nn@Peﬁﬁgg’Eﬁre
inside ink tank 3 when the anbient environment around the witin

i nst Bunent it del asuadly nQWEBﬁaEYe§§uP§°Vld§3aA§P§ﬁeeFPeEFPv§eﬁgaﬁ§ of the
present invention, the parts present from sectionin port|on 26 to _the rear
end of colleoﬂdecsorGé fexceplovirg t AR Qyement &S wi PF, fi xed
close to with a small enou%h gap therebetween or flxed |n contact with,

at | east oneooventionadly3disedpsshi 4§ H@PFPGﬁezgt&ﬁ&t?h@°éﬁﬂlector whi | e
the parts present from sectioning portion 26 to the rear d of .the

col | ect or eA@@QﬂcﬁﬁRQH%ﬁ4d§QﬂQP§%9596ﬁk1@6@@%&“4%FhQrRPpﬂlﬁéta8P§ 't o
spread and wet the surfaces of all the parts other than r 34 of 10
ink tank 3. th@r§uﬁFewﬁ@ﬁfﬂﬁérﬂﬁﬂppﬁg1Pn§PFGPeﬁtSpélﬂuﬁraéﬁﬂﬁa Eﬁ'ng
normal writing, air/liquid exchanger 18 can be we h jnk 2 which f

| owdOf r om | B iahl@@quﬁmétéxchjaﬁg”érrﬁﬂ%q AR Flé%ui“g‘nﬁaﬂ » ot CRBLEFYs, 6a.

So-cal | od CoEEcEoe XRAE g CRRSET LIRAFOE by 1t B3PS P e}ere%t Hpileddre
Techani am AT REDBAESHAhELAS B t%%%ﬁf?&éﬁﬁ%éﬁﬂ?ﬁﬁgy K 28 sor ber
?Ilkgag:pggl 3];'&1%1{93?%% iéf‘vgﬁé?gggﬁngwgédwgggl ﬁkw:tL ankrﬁg( rT%(L?]L cogineg': ef:lhe
| ad i 2 AeshasEndne AR pEoRsPRE Stthb ALl s Pl B e SRS 1O
Confllsg ured PR by, :Lquladt exc%ange aCQnEQe%prEétir?Pefﬁ’éf pressure inside

the writing instrument lowers, causing ink starvation and

other writing deficiencies.

To solve the above problem, it is necessary to provide
an arrangement which will not confine the rear of the ink
20 collector or any other countermeasure. However, the

air/liquid exchanger in the collector is usually pfovided

at a single site, meaning that the position of the air/liquid

exchanger should be well adjusted to that of the air bubble

passage of the ink absorber when assembled. Further, the ink

25 absorber and other parts may move forwards due to being dropped



14 rearward than the approxi mate center of ink tank 3 and so that ink can
be absorbed through at |east both the front and rear parts of ink absorber
31. As ink absorber 31, a fiber bundle core which is forned by bondi ng or
formng ordinary 5 fibers with adhesives or with heat, a fabric sliver nade
up of soft fibers covered by an unabsorbent cladding, a shaped nmass of
foamed sponge and others can be used. In order to use ink 2 efficiently,
necessary methods such as lowering the capillarity to a |level snmaller than
that of center core 10 8 and collector core 7 may be preferably enpl oyed as
appropriate. Wien the witing instrunent is assenbled or when the witing

i nstrunent °F ptes LRPRCESH| Foddhdkaithe, spaces fprehddpwdnghmovemendbove

i nk absorber 31 and snorkel 25 will 15 not nove easily, in order to stop
t he cont ent &3k bublles isdisrdacedenbiae alvdlpwehannelafepreddeving?. | n
t he present invention, snorkel 25 is formed with a holder portion 46

roduci ng f A&t Feamahe ik tarkaphker keshaspsehangeolh@ngssuns plecarst r engt h
p g ) . . :
at least greater than 20 that which will stop ink absorber 31 falling due
to gravity RSEEAMERENFFFOVWng Thist.r gAdBtirs trithess: booblémy isHwhdérdporti on
46 is constructed so as produce a frictional force (preferably the
frictional forcel§hbs|therekemimla maisr ohjeateef ttien priesendi ghventibhe i nk
absorber plus 25 the weight of ink and equal to or |ower than 100 N under
which 15 &afrasidabnprovensntoddcahtes ber typetwnokbing dnsernmegitsg 3 N to
30 Nis nore preferable.) against ink absorber 31,
In detail it is an object to provide a writing instrument
which, without the necessity of a special configuration
limiting the usage, can avoid crucial accidents such as
10 pollution of consumer's clothes or fingers, due to forward
leakage of ink 2 from tip 9 of point assembly 1 or flooding
of ink 2 from air hole 10 exceeding the limit of the pressure
adjustment capacity of collector 6, by absorbing the variation
in pressure inside ink tank 3 resulting from change in
15 temperature or air pressure.

There has been a demand for solution to the defect of
collector type writing instruments, i.e., the liability to
cause flooding especially when they are used on an airplane
or under an environment in which sharp temperature change

20 occurs, therefore it is an object to provide an inexpensive
collector type writing instrument with the above problem

removed while the appearance and writing distance(life) are

maintained as before.

25 Disclosure of Invention



which is equal to or greater than the weight of ink absorber 31 so that the
i nk absorber 31 will not nove when the witing 5 instrunent remains
stationary. Specifically, undercuts or a small-dianmetric portion was fornmed
integrally with snorkel 25 or as a separgte part so that ink absorber 31
could be press fitted. If the witing instrument is dropped with its front
side 10 down (point assenbly 1 down) , it often happens that the inner
parts inside the witing instrunent nove forwards causing deficiencies.
Since it is difficult, however, to fix ink absorber 31 because it is forned
of a fiber bundle_or the Ijke, and since it absorbs ink and hence_gains

wei ght, it 15 is 6Pe$%??’éﬂiif°°§§ﬁ§tla% YBf ool nstrman iy ireande; s
provi ded. Fu&%gﬁr§ when consi%ering_the conve%ance during assenbly, it is
necessary t hBRLHiROABLoPERS - 31CYREEIROPRBE - 25MALL tHEE WEJIE1RE | east due to

gravity. It is greferred and |n$ortant that they will not nove even upon
its being 201885pHBENLtANRAGD haVe @eiprk feederrerr( epnter cpreskand/or
invention, ink_tank 3 incorporates an ink absorber 31 cagaple of storing
ink so as t 0CLEAREELT| ARTE I Ja TOENREFUELRE B1e L Lo% BRLBCPBridbRehaviRdch
| eads _ink fromink tank 3 tg Boint assenbly 1) and the ink absorber 31 is
confi gured s@ LAYt VAESOFLLYL h08: MB3 FeQXt 1PBEENETPH anpBk: tankmdr &0
rearward than the aBprox[nate 16 center of ink tank 3 and so as to be
abl e to absoPb¥Fakipfr BAgRt PoRFOBHERANGL2BRENELIPQE BpRALAE 295eBRAYt he
snor kel 25 his an abutnment 47 for at |east stopping ink absorber 31 from
movi ng f or wardST (YR4ER AR itk Fesdas perdons mage MpurthacpiéE(ine
means of the_present invention, vent Eortion 27 of snorkel 25 has front
openi ng 28 ahf®r&afe IRGFNG Y& tdralt HEOPVEnt4 ohd m¥iended fondhgt tap)
position aroynd ink ion uit 30 o& nn;ﬁ frontward and. cl oser _to the_goint
assenbly 1 siBe?t AAhIPAKkOTofduPRA3Behhi FLP{ REPS e PABRERF ngndothpchiken at a
positjon nore rearward, wWith respect to. the axial directiqn, than ink
cond |bt 30 amfl %’eggrci%tgeeﬂéﬁﬂrqg 85n??b%?‘éﬁ°§o°?%t7 AdESltoRETYES>AFs and
Tt > It hold, where ' . Ts' .is the total mnj cross-section of vent
portion 27) apriting FFelp[ St al ﬁ%f%{’lé%% OBt %rﬁg%&ﬂerpffpﬁe&rﬁf’en%?? CPEe15 the
total mini num Cégfféégg}:l 8grgf 7', métg(.)s.'dvlé:'l.rl.l?)glggdinl:&ude those which
themselves serve as pen tips.
Arranged between ink tank 3 of a cup-like shape having
15 a bottom integrally formed or assembled with a separate part
such as a tail plug or the like and a point assembly is a
collector 6, which may be formed of a plurality of retaining
grooves 13(generally, gaps defined by a plurality of vanes
12), an air groove 15 connected to the external air and a
20 narrow longitudinal groove 14 creating communication between
retaining grooves 13 or which may be made up of a fiber bundle,
so as to retain ink 2 using capillarity. An air/liquid
exchanger 18 of a small enocugh size is provided for collector
6 and is adapted to be wetted with ink 2, so that ink tank

25 3 can be isolated from the external air and air will not enter



is the total distance of the ink conduit . The total m ninmum cross-section
is the sumof m ninmum cross-sections on the assunption that there are a
nunber of conduits or vents . The total distance is the sum of

di stances(the total unfolded 20 | ength including zigzag or bent paths ) and
the like, simlarly on the assunption that there are a nunber of conduits
or vents . In one word, vent portion 27 is configured so that it wll
produce less flow resistance against flow of ink 2 or air than ink conduit
30 does and so that ink 2 wll easily 25 and naturally flow fromink tank 3

to the collector 6, 6a 17 side when point assenbly 1 is set downwards.
Snor kel 25 d@#-5@“¢bﬁn§6‘6¥tP@SPH§S§a€h°§§eFriﬁéﬁaFéﬁPu %Sélﬁéilﬁg} P, PE
PET, PC, transparent PA and others, and these resins kneaded with additives
such as surfexshamgeTadd the |ike, various alloys . 5 Anyway, the snorkel is
a nolding of materials which contain transparent resinps. having resistance
to ink. As fifth Isf thepreseptaivertione Brc}?eééﬁcﬁ%‘éﬁﬁbﬂ? Jﬁ‘ﬁqﬁrﬂﬁ?e or ber
31 nade up of a fabric sLiver,_sgonge, fi ber_ bundl e, Eﬁﬂﬂﬁﬁfnaterial or
the |ike cagablfirst pspxiArdgWwithi AkSRQTkeL #Dorak &P gt HaaE i les N d
connected to center core 8, collector core 7 or |ongitudinal groqve 14, in
order5 to | emf ithie Presentt ABVPRL&PRor vRECh MRas aﬁnl@‘&’q{@’baﬁﬂt 53%‘5/ 1

I nk absorber 31 is configured so that its Ielggth at Iea\?% ranges f.rom a
posi ti on norad [ Eonmedr hteorabby iy BY dfemdly ofaPRard - wrth "% o the

approxi mate center of the portion where free-staﬁ inﬁ(i S s]%o%ed i,n ink
tank 3, and titek aigs expanded danthesERATi ARTS FRBHIGAHK | t2K rdntC aMf rear
parts . As ink absorber 31 (_a fiber bundle caqre jch |s fgrmad by bondi ng
or form ng SIIRAEPT ¢ hEpSIfe ko FARTEPY DT eYeny RRPHEGR 1P 96 BT %1 i ver

inabsof bent @1 400 Ag BN RSN o IBE HGRFLES: PR S 17T TS A93RS
Charlaf centr BOEHF ik b Aot Thamy b 2 i R e e oe "
ahi Ch al | ouetq AR SESTERRT B e T e KR BB CaropRRe £hecth AR

“nk tank 3 SRR G F PECA SRR il dbeurti R An e ad SRR €

of snorkel 25.is 5 nade.to open_at e ARG 38t 5C (ederably at
around the ckrtS & 508‘% flﬂgnVEJéagfor'%ﬁg;% portkl@oin?%oist gi"g%‘rit?({)n %F/nereiy
free-state ink_ is stored in ink I or 0h Bg = P{renei kel 25
i s made to OPeRS&SPHSE Q%%Pa‘f’%gﬁéﬁ%ﬁi%é;a"r He%%Pg? col lector 6. 10§Her e)
relagion 3 : K > Ts: o T 38137 o ket ajlt ARdobebabiep dentifated ~ B -
B(g?gbter thsd?.p?l\-”,\%é}lll E?koft%ﬁgsadarg%dsﬂi%la, where ' Ts' ?g thltia t ot al

m ni mum cr oss; secti QAQf L0 Y8Rl PRlhiikel 75, i 1AR doi@bidizotnace of

t he vent por |%§€éﬂlﬁ;s&n%%6?ﬁjé&?ot aﬁglerﬁi ni m?m cross-section of the ink
conduit ) ' 4" i tabak distreced HahArng 'k smaduelr sizeYthas the
maxi mum i nk %%ﬁ%%?%ﬁﬁg?qgﬁe ink tank, ' K is théﬁnaxinunlink retention
capacity of {he 6l vet Portildn B sleoréfifedhl SUERYE Getlonithiy portionui d
exchanger. Here, the total m ninmumcross-section and the total distance are
defined in the §aMELQ0iNRYASKk abRNEr WAELkepwbegpe that the collector will
work well if 1ts retention capacity is set at 10 to 30 % of a typical tank
vol ugg has been ajgeadytkepVer£dbeivenheanst oPntNol presehtsinvkntidh,is
sized so as be smaller than the collector's 25 volunme and greater than that

needed for ajy HHORIRDrRrBY&nade up of a fabric sliver, sponge, fiber
bundle, foamed material, or the like capable of retaining
ink is incorporated in ink tank 3 and connected to center
core 8, collector core 7 or longitudinal groove 14 for leading

25 ink 2 from ink tank 3 to point assembly 1. Ink absorber 31



19 The ink conduit 30 is sized so that air bubbles will be unlikely to nove
and ink 2 will receive no resistance and be able to nove nore easily

t her et hrough than they passes through air/liquid exchanger 18 of collector
6, 6a. In other words, 5 the ink conduitpis sized so that capillary action
for pronoting ink conmuni cation can be obtained. Wien the cross-section of
ink conduit 30 is formed to be greater than the size of the neniscus (wdth
B squared) of air/liquid exchanger 18, it is possible to elimnate the
occurrence of the deficiency 10 that ink 2 will not nove fromrear tank 38

to front tank 37 by the fornmation of a ni scus .at ink conduit 30.like
air/liquid éﬁc‘i‘%ﬁf@iqu%%d §° that éEFc}ren@tgﬁg. eRS Y ﬁ%a&i‘%ﬂ'(t%ﬁ’ {PPEMHTPE neans
of the present invention, the end of the vent portion_of the snqrkel. is
formed wit hMPFearaTEREd HRARWie apBrerimale Gendenof Hket %o Gon
enabl es air bubbles to_easily depart fromthe rear opening . Thereby it is
possi bl e t 0id8 Fadiad gingneirn 4 gizefuddIas t@oﬁﬁ@é‘??r@ SRAGe areERd
portion and producing a bad effect on witing Eerfornance . 20 Brief

Descri pti oniéeepffRmpRrml gting §rgepgtate ind? remvefhasioal Y& eRowi ng a
witing instrument according to the first enbodinent of the present

i nvedti on: Xberiigk abserhereds,contiguredwsonsfi &9 R&xAPiL&r FOr 8PSCKPhg 20
grooves 17 of a first exanple according to the first enbodi nent of the
present i nvdm¥ énfromgbgths the, fronta@nde &Eddh MatfiSewddiydriedy Phdhfhol e

witing instrument of a first exanple accordi nbg the first .
aforementioned sectioning portion 26 of snorkel 25. As ink

absorber 31, a fiber bundle core which is formed by bonding
or forming ordinary fibers with adhesives or with heat, a

10 fabric sliver made up of soft fibers covered by a cladding,
a continuous-foamed sponge and others can be used. In order
to use ink 2 efficiently, necessary methods such as lowering
the capillarity to a level smaller than that of center core
8 and collector core 7 may be employed as appropriate.

15 In order to avoid reduction in the ink capacilty of ink
tank 3, it is preferred that the volume of snorkel 25 itself
is as small as possible. In the present invention, it is
possible to avoid the barrel size becoming inefficiently
greater if the parts are made as slim as possible by thinning

20 unnecessary walls and shapes after achievement of the above
means. From this viewpoint, vent portion 27 and sectioning
portion 26 were designed so that these parts could be laid
out by combination of ink absdiber'Bl and ink tank inner wall
34, whereby redundant parts were cut off to increase the

25 capacity of ink tank 3.



5 enbodi ment of the present invention; Fig.4 is an enlarged vertical
sectional view showing part of a witing instrument of a first exanple
according to the first embodi nent of the present invention; Fig.5is a
cross-section cut along A-Ain Fig.4; 3Q Fig.6 is an enlarged verti cal
sectional view showing part of a witing instrument according to the first
enbodi ment of the present invention; Fig.7 is a cross-section cut along B-B
in Fig.6; Fig.8 is an enlarged vertical sectional view show ng 15 part of a
witing instrument according to the first enbodiment of the present
invention; Fig.9 is a cross-section cut along G.Cin Fig.8, Fig 10 is an

il lustrative vi ewsshofMrigheneffectiysemeans ikt 8&%@#@5%?8?4%8’%8% he
first embodi ment of the present 20 invention; Fig.11l is an _enlarged
vertical sedni omdervEew shovbekplrs: Wiich Whe ifogFmess #hehe AL ToPREEEcond
exanpl e according to the first enbodi ment of the present invention: Fig. |2
i's a cross- dekt tenkcdt throngh By [ FHiquif exchangsy 18 9 godheqtogsbrative

vi ew showi ng a snor kel 21 according to a third exanple of the fir

. . f st
AN o f g e i s
accorsdi ng 5 the rharfBpgceeﬂttkwmﬁnﬁeQﬁiqiﬂﬂ[ﬁi&ﬂ%ﬁtiﬂﬁuﬁﬂﬂﬁiiqg §Tf5 i s an
enl arged vertical sectional view show n

the aforementioned ink absorber 31 and snorkel 25 etc., a
clearance portion 42 is provided between the collector 6,
6a and snorkel 25. When the writing instrument is dropped
withitsfrontfirst,theinnerpartsofthewritinginstrument
io will move forwards. Since it is difficult to £ix ink absorber
31 because it is formed of a fiber bundle or the like, and
since it absorbs ink and hence gains weight, it is preferred
if some kind of movement preventing means is provided.
In view of what has been described above, in the present
15 invention, a spacer portion 43 having a projection 44 or air
bubble passage channel 45 shaped so as to 1limit the size of
the aforementioned clearance portion 42 is provided. This
clearance portion 42 is to secure the space for permitting
air bubbles arising from air/liquid exchanger 18 to smoothly
20 pass intoink tank3. Particularly, this structureisprovided
in order to limit the movement of the contents due to its
being dropped or to protect deterioration of writing
performance even When the contents have moved.

Further, ink tank 3 incorporates an ink absorber 31

25 capable of storing ink so as to connéct ink to a center core



part of a witing instrument of a fourth exanple according to the first
enbodi nent of the present invention; Fig. 16 is a vertical sectional view
showi ng the whole 10 witing instrunment of a first exanple according the
second enbodi nent of the present inventhon; Fig.17 is a perspective view
showi ng auxiliary retaining grooves 17 of a collector of a witing

I nstrunent according to a first exanple of the present invention; 15 Fig.
|8 is an enl arged vertical sectional view showi ng part of a witing
instrument of a first exanple according to the second enbodi nent of the

t i tion;, Fig. 191 f t Vi , |l ect ' t
0TIt exanblar of adidentan @B o SiRe BRoLERR 20K PRI oK |

Fig.20 is an enlarged vertical sectional view show.ng.part of a iting
i nst runent afoint eawarRMladp @t dedinl FBSPFEeg\Q%gnﬁgeﬂ%ﬁi'%ﬁ%ﬁoﬁot he

present invention; Fig. 21 is a perspective vieM/shgﬂﬁng auxiliar

retai ni ng 25thpbdvtss lengsh at dsasdcr8achesat M3 PrSd Hiedh Wﬁﬁﬁn’fe%{:‘%ﬁ:ﬁi ng
22 to a second exanple of the present invention; Fig, 22_is,a perspective
vi ew showi ngtlani thergppeesinaky eeREREsCl 7ARF tarl| $c2idrib? gaéﬁi. ng

I nstrument according to- another exanple of the present inv ntion'f5 Fig. 23
is a Yerti caflimensionals \#i&edk IFOWREgLP HEF St & WRAGE P ahERt ot a

first exanple according the third enbodi nent of th r%sent in¥ﬁntigﬂ;
Fi g. 24 i s aniekl bagjed an iRﬁiTmlsté'dtq%ﬁélee\fiSé?\ﬁt?ndwﬂin' 3 0 move there

and out thereof. The ink absorber 31 is configured so as to
be able to absorb ink 2 at least through its front and rear
openings, and the spacer portion 43 is formed with an air
10 bubble passage channel 45 that will not block at least part
around the front end of ink absorber 31 and an abutment 47
forlimitingforwardmovementofinkabsorber3l. Since spacer
portion 43 has air bubble passage channel 45 that will not
block at least part of the front end of ink absorber 31, air
15 bubbles can smoothly move into ink tank 3. Since provision
of abutment 47 limits forward movement of ink absorber 31,
it is also possible in this case to secure a space through
which air bubbles are allowed to move smoothly.
This spacer portion 43 may be formed as a separate part
20 butcanbeintegrallyformedatthereaxendportionofcollector
6, 6a, so as to reduce the number of parts.
Theclearanceportion42alsofunctionsastheairpassage
for releasing air of a relatively high inner pressure inside
ink tank 3 when the ambient environment around the writing

25 instrument is relatively low in pressure.



part of a witing instrument of a first exanple according 10 to the third
enbodi nent of the present invention; Fig.25 is an enlarged verti cal
sectional view showing part of a witing instrunent of a second exanpl e
according to the third enbodi ment of the present invention; Fig.26 is a
sectional view viewed fromthe E-E direction 15 in Fig.24; and Fig. 27
illustrative view show ng the vertical section of part of a conventional
writing instrunment. Best Mdde for Carrying Qut the Invention 20 Now, the
illustrated exanples will be detailed. Figs.l to 10 illustrate the first

enbodi nent of the present invention. A first ex :bhe Heparits
invention i s shows ameEfgstive neangoL t&%%f%%%ﬁggg’%ﬁfglib?'s how% in Figs

L nd 12 8 (T oxamle L5 shoun [ LA aodea dotet boyamn | <
apove are allotted w1 e Sare, o1l ST SUIELE ol deseald on.
B e o e e e et e e o I H e (he
ball point pen comprl sed of & PO o PSSEIL o2 Hok Bellg dt e (no

a collector core 7 serving as an _ink feeder 10 core fo t I &g t he
fl ow passagez@faridnkh@ ¢obhecko¥ whidgnkhe R G PFFﬁSntﬁofﬁ‘?'ﬁf&He ﬂggiarrpl es

of the ink feeder core ( center core_8 ol | eqtor r d4 ﬁeééﬁke )
may incl ude poetibmn ctb ities dhle §éﬁ§e§n%s°%t&@ncf)ﬁb'gc,&g)%pgf{%?ggsé%nbl y 1, pen

tips of various types of witing 15 jnstr] ts aSaRdarwady
menti oned. A3caté edint @) sghitbRti énEo?rp"b’lsjﬁ%o‘? a\%g‘%egglgﬁgg?i niang retaining

grooves 13 therebetween and a narrow | opgitudin o] 14491 34 of
establishingtheksnnﬁauﬁscafiéﬁlePﬁeEﬂrg% 3#&35?%%%élg¥§$g.3) connected to
t he outside and each retaining groove 13, is 20 arranged between cup-Iike
i nk fank 3 i nhkgtahky3fornmed with a bottom and point assenbly 1, formng a

so-called collector type witing instrument. ekl @t it baownwakast he
conventional | y uséu, safer WREHRt Fgﬁeﬁréﬁénﬁa@flﬁggrﬁgtégi n?ngﬁvanes 12 arranged

crosswi se, or may be one that uses a_fabrj¢.2 Ry QlgCcah beetw@ad the
col'l ector i sdarpagt nesneh %lngmaﬁﬁéiﬁﬁhgfii éo}ﬁé{‘) %édf usting the variations

|1 pressHre l‘)ﬂyith ink 2 which flows from ink tank 3 to the exchanger via

the rear end of collector 6, 6a. Accordingly, it becomes

15 possible to positively achieve the function of a so-called

collector writing instrument, by creatinga reduced pressure

state inside ink tank 6, 6a, making use of a small-diamet;r::.c

meniscus mechanism.
As the second means of the present invention, an ink
20 absorber 31 made up of a fabric sliver, sponge, fiber bundle,

foamed material or the like capable of retaining ink is

incorporated in ink tank 3 and connected to center core 8,
collector core 7 or longitudinal groove 14, in order to lead
ink 2 from of ink tank 3 to point assembly 1. Ink absorber

25 31 is configured so as to at least reach to a position more



tenporarily storing ink with the help of the bal ance of i i
and the function of relatively reduc?ng the pressure ins?ggl:kﬁrgaﬁﬁpgcbty
maki ng use of a small-dianmetric 5 nmeniscus mechanismat an air/liquid Y
exchanger 18 so as to avoid extra ink haad applying to the interior of
point assenbly 1. In the collector type witing instrument, free-state ink
2 is stored inside ink tank 3 while air/liquid exchanger 10 18, which is
provided in collector 6a and is small enough, is wetted with ink 2, so that
ink tank 3 is isolated fromthe external air and air will not ente} i nk

tank 3 fromthe outside other than air/liquid exc
col l ector Grearyahd §@@Peﬁh%daFEI%X%W%éﬂngi%g?Fe3 ﬁg rgéﬁg %ﬁ%ﬁ?gg y
treatment with a mxture of sulfuric acisghar%d chroni c acd' Qr th | din
Lg%gngﬁz waﬁd{ad( aw:!ll keeabeerhed Fhrpuah, 2f a&@aéggt]f%? w}}%faogapgrﬁggeousg
ich is well wettable so th '
wet t ed wit hreak paris ek J‘ddw&mﬁb@rséifw tagseaf’ﬁ%l CS:%“Z‘?%S? %%F';ég‘épg
joint 4, cap(not shown), ink 2 and the |ike should nat be i '5 q ’
parti cul ar | pubgtleheope celrheh by RERRE Qﬁu?QﬁdiféhFFb%gFmPpgngkcgnagg
sel ected and used as appropriate . SLniIarI¥, for .ink. 2,.. i % C be
usedsand sefébeed withppilpsivre o Widhghea i'tacéﬁ'nblffec LFS]ﬁ%{rOIIm%C& ?gct or
type witing 25 instruments. Exanples include:inksbased. on vat er l.gqohol s
25 xyl ene, ofirsofit flyens igowANafk s?HV%P?B%%r%?ﬂEréi?éhﬂ%ﬂﬂn:s aﬁgegther"
ﬁolyents , inks containing pignents , dyes as_colorin agent g %g% ks
havi ng sonemaissco$i £panedpspangephadt PEREYS 9@%8??é%§%h‘ty5% %&ltlhg
instrument has a function of 5 preventing |eakage of free.state ink from
the interiomsley iléepi #@ft%e@éllé(ncé‘e\ﬁe?ﬁ%trﬁ’e“\? oéi% ST naprgsglt?rrg‘ d

the capillarity to a level smaller than that of center core
10 8 and collector core 7 may be preferably employed as
appropriate.
When the writing instrument is assembled or when the
.writing instrument is put with its tip downwards, it is
preferred that the above ink absorber 31 and snorkel 25 will
15 not move easily, in order to stop the contents rattling or
in order to positively retain absorbed ink 2.
In the present invention, snorkel 25 is formed with a
holder portion 46 producing friction against ink absorber
25 so as to hold it with a strength at least greater than
20 that which will stop ink absorber 31'falling due to gravity
when the writing instrument is put stationarily.
Holder portion 46 is constructed so as produce a
frictional force (preferably the frictional force should be
equal to or greater than the weight of the ink absorber plus

25 the weight of ink and equal to or lower than 100 N under which



When the internal pressure inside ink tank 3 varies, i

retaining grooves 13 of collector 6a by way of air/iiczrdzezgﬁaﬁggsrls or
gl{ may enter tank 3 by way 10 of air/liquid exchanger 18 so as to keep the
bal ance of the internal pressure, wherely alnost no pressure other than the
ink head H acts on the interior of point assembly 1 while the nmeniscus at
air/liquid exchanger 18 functions to practically keep the pressure in the
ink tank 3 side lower 15 than the external pressure to prevent forward

| eakage from point assenbly 1. Though it is possible to | ower the internal

pressure and hence easily prevent ink Leagka b ] i

air/liquid e&gHangeemEQYsﬁﬁlPEFPr?ﬂka?éoap?gfrﬁgFﬁgﬁéfggéggeg*ggs%ﬁédgied

at the same tine. Therefore, the width of air/liguid XChR 8.4 S

typical |y s8tNatoaBBuN ®$030ﬁﬁ1PBeé?Eahﬁ?'ii?9?#aﬁ#di§xc aﬁgg?e%83?é f or med

by a groove, hole.or a clearance defined by the cponbjn L% When

]'Eggr icgng Flr Vghn.ehansl Qéxjtalectloofrc%%a% fEhagy tbﬁn‘ﬂ?’eg%{brozés 1a%e85§8%513 up of
r, gaps between fibers serve i i qui

Wien the amBansodfhatithe inkiahsRAE §1i‘§laf3ed‘t?§gﬂglﬁr§/"}"l?ﬁ?<a’y :Fg‘r?gﬁgn%??g rfér&

witing to a level slightly greater than tgf i.mu reter 143 be

col | ector, dnsansitentanemslnsnt Ak PRAT Y W%i?ﬁ?%ya’nk%%eggﬁes

maxi mum To deal with, the conventional collector t '{' [ RUMENL S

are desi gnea smahs-ﬁbwebrégmtfiloé’oﬂii‘ﬁgfoc}’f‘“qdﬁaéngie?\#g%lgir# %ﬁ'olﬂ},gb%fe%

filling the collector with ink 2 in case air .expansio I GO { "

i nsi de tank 25 @or@ss adwepaFatec pegde s ek é’i‘ea%ﬁqr%egcxt:%r %ﬁﬁg Irb%n

pressure or change in tenperature. Generall i
_ _ . y, a correlation between the
vol unme of ampvesds tfitkkegl.and the maxi mumink retention amount i of a

col l ector has o : _ _
Chat the maxi mum ihkheerekkiR WDaFERBSRE & S50dpeny tH 3 »E R ERehk Tank
10 down (point assembly 1 down), it often happens that the inner
parts inside the writing instrument move forwards causing
deficiencies. Since it is difficult, however, to fix ink
absorber 31 because it is formed of a fiber bundle or the
like, and since it absorbs ink and hence gains weight, it
15 is preferred if some kind of movement preventing means is
provided. Further, when considering the conveyance during
assembly, it is necessary that ink absorber 31 and snorkel
25 will not move at least due to gravity. It is preferred
and important that they will not move even upon its being
20 dropped. Asthethirdeffectivemeansofthepresentinvention,
ink tank 3 incorporates an ink absorber 31 capable of storing
ink so as to connect ink to a center core 8 or a collector
core 7 which leads ink from ink tank 3 to point assembly 1,
and the ink absorber 31 is configured so that its length at

25 least reaches to a position more rearward than the approximate



15 volune. It is possible to inprove safety margin as to flooding if the
proportion of the maximumink retention volume i to the size of ink tank 3
is increased. However, if the collector is made too |Iong, the ink head H
acting on the point assenbly 20 1 beconks too high, posing the forward

| eakage problem fromthe point assenbly. If the collector is nmade too | arge
in diameter, the barrel size beconmes too thick, causing difficulties in
gripping and influence on its external appearance or stylishness. If ink
tank 3 is nade smaller, 25 the anobunt of ink decreases) resulting in short

witing 27 distance, For se reas IahisBiY {8k aHHdihgr ooves
17 are fornﬁ?qtr?raegiltrilbﬁaf‘%h:ﬁﬁﬁnrq ?gtaggi??ntgé(é%gg\a/‘%%alfg as shown idiani g.1 so

as to increase the retaining vol une cob | i LN epse of
i nk head H frqutgopendng ﬁﬁr@b‘iﬁqa\feggﬁé\%ﬁgh%%\i %’3{%?% %gregkrenétg? ni ng

grooves 17(partitioning portion 19). Partitiaoning ROrid 4 CoFsyh ruct ed
of a frontnodn %‘tfﬁ'qfﬁ)ré%nf%raﬁ %#al% sftoorﬂré'g{%%trﬂggﬂr%%% dﬁexchanger
18, a rearnost partitioning portio 9d co ont d i tank 10 3 and

ext ended parmevingiFREWRFIS o‘gt‘?ﬂ'é%r o%%o%%ﬁ{i%%é%&j\hﬂgh t he front nost
partitioning portion 19c and rearnpst partitiogni L 156k art

wi th ®atching sho the #Pg.rizh(ﬁﬂ-ﬁa .cltﬂv‘%f“af’?% ‘gﬁ&q’% 89‘35?9?3 wet?%%&\lmpt h ink

2 and hence shut off fromexternal . air £ al W i ank 3
i s made t hr ovemt BOFEIQRIZT chﬁaﬂﬁgfail%?’ ﬁﬁ%%ﬁ‘rtoé’?%hlﬁ‘\-@ﬁ ?Eehggn%‘gaiﬁa

protruding upright |ike flanges are far ) iig &F¥ah8 on
t he outer peﬁp%bm%lzgsﬁ‘?%&ggiﬁrqrh%opgﬁgggofé 8&%?%51}?%@%%1%9 grooves 17

and define retaining grooves 13a_by.th YRSHb i fhbe
present enboélnkréﬁ?d,‘ugi%? %ﬂgge%fg%§wggg%§ﬁﬁ%gd§%?érgtetgul arlrgtg?gﬁ?/al s?

constituting auxiliary retainin ragves L7, r ti.L-ORl iger bboppafisand
air/liquid eicﬁhﬁ@e?h%% ’(mbr%fg“jgﬁ’ %ol%‘gu)]lel gg\%e?faégo\%btgﬁll %k 5> so that the

interior of ink tank 3 is substantiall FREXE A D@ rackiony For
air A8pl acenBh@RAFF HPIPPTE FE2T Plfﬁl'i%iuﬁgféeig’%ﬁggr T8 28 al one serves

Combr nat | on Sﬁgg‘;ﬁ‘;ﬁg cgi\r?}uh.él 20 BRLId L LrdgerBi e EofERGubaABDENELO!

entional grooves or holes .

bar s havi ng PLAEGPRotEs Jor ShaTEe T 26 ong a¢ their o o Pt
where 'Ts' is the total minimum cross-section of vent portion

27, 'Tt' is the total distance of the vent portion, 'Is' is

15 the total minimum cross-section of ink conduit 30 and 'It'
is the total distance of the ink conduit. The total minimum
cross-section is the sum of minimum cross-sections on the
assumption that there are a number of conduits or vents. The

total distance is the sum of distances(the total unfolded

20 lengthincludingzigzagcn:bentpaths)andthelike,similarly
on the assumption that there are a number of conduits or vents.

In one word, vent portion 27 is configured so that it

will produce less flow resistance against flow of ink 2 or

air than ink conduit 30 does and sO that ink 2 will easily

25 and naturally flow from ink tank 3 to the collector 6, 6a



di nrensions are small enough conpared to the dinensions of air/liquid
exchanger 18, so that once the parts have got wetted with ink 2 no air
repl acenent will be permitted therethrough or substantial confinenment can
be assuned to be established. 10 Forned<7 n the space encl osed by extended
partitioning portion 19a, rearnost partitioning portion 19d and front nost
partitioning portion 19c is an enclosed portion 19b which constitutes a
channel that permts air bubbles entering by air replacenent to nove from
air/liquid exchanger 18 to the 15 ink tank side 3 side. Enclosed portion

|9b is forned of a relatively wi de groove, cutouy h r phhting

ai r bubbl esSéﬂBsWIhQ;PfHQa"rﬁtaPFSPE‘BrdLXC:gr?esntsettog%&ggfggf hég’f"n{]%%%% gh gi de,
and preferably has a configuration which is usual filke ppd tBgri nk 2 20
when t he w pei figrmed 19f FesinssSPER 3 ttﬁaintS?aB:eeﬁﬂt :‘zﬁésdo%f deIslﬁl’e P\gﬁchs'ed

portion 19b of the present enbodinent is configured so . space
whi ch gr aduZETy P(ﬁcrmqq@rdgﬁt?mar? Fa 3§|ﬁa‘? %crfé;ss&ﬁl%o;&%gﬁggctor 6a

as it approaches fromthe air/liquid exchange 8 .si, de i tank 3
side . Thi smme%ﬁu%#%%ﬁq%gﬁéﬁk?&%ed ‘t’g]ﬁ%&g%a{iﬁg%gt'he

areas of opening become gradually greater fromthe ais/lj.qujd ger 18
si de & 0 t he Anylwayankhg gnq@se%rﬂaﬁb|ae§'°ifiﬁnsu‘ag|‘%%P%’r%%dmgt%hai"r Cﬁ*“%&. d

exchanger 18 to nove to the ink tank 3 side nore .smothly conpared to the
confi gur at i dirahspaaed tt e sdmsa Laying &GS Srade Wi form Furt her,

orcl psed pori] on 19h 1< TEd A L SLET Sk BhO%EE AP AL AR e o0ve
21 Brovides ol el Lhe SAE LUCLLONS o Wbt slWO0UGIAR aler
g O G choety i) 25 R B s Phntng
DY % gl ou o, hol e, Setl ned b COT P A of 0N IS0 0F dendxcor

order to lead ink 2 from|l ateral QoV | i A r 9AVEEad=8a,
partitioni ngCe? Bi-ofCYLEEYRE G2 vPﬁgfé?%%&%ﬁ%igﬂewﬁg#ﬂ gg ﬁ?ai ni ng

roove 13a are 20 forned_on the ou . perjpk f £EHRe
garti ti oni ngt®aeatohnk g fTeH & ed%‘r"%%{él?gégcfplnﬁ{g%ar??gn?flgrorgg\}:ve%ér’ ooveﬂgl to

partitioning portion gropves, 23, 2; § 91 SYHIEG DBabEt Ween
narr ow gr oovk: Zf%abga?"g?ﬁ% ilr?gl:%%ﬁ'?%ﬁgg?&%%g%zﬁ are formed 25 in

encl osed porzt:élr?gr;]es:LQProm a position more frontward to a position more

15 rearward with respect to the approximate center of the portion
where free-state ink is stored in ink tank 3, and ink absorber
31 can absorb ink 2 from both its front and rear parts. As
ink absorber 31, a £iber bundle core which is formed by bonding
or forming ordinary fibers with adhesives or with heat, a
20 fabric sliver made up of soft fibers or continuous-foamed
sponge covered by an unabsorbent cladding can be used. In
order to use ink 2 efficiently, necessary methods such as
lowering the capillarity toa level smaller than that of center
core 8 and collector core 7 may be employed as appropriate.

25 As the sixth effective means of the present invention,



30 Lateral groove 22 may be formed by a groove, cutout, hole, clearance
defined by a plurality of parts, or any other structure and shape, which
provi des the function of creating comrunication of ink 2 led fromthe ink
tank 3 side via narrow 5 groove 21 to apxiliary retaining grooves 17, as
long as it can practically lead ink 2 to auxiliary retaining grooves 17.
Further, in the present enbodinent, in order to nake ink flow snoothly from
t he encl osed portion 19b side to the 10 auxiliary retaining groove section
17 side, the edges of extended partitioning portion 19a are cut off so as

to formchanfers 24 (also see Fig.26). Chanfers 24 are for fdt the
size of the apydaw Wscdmssl 0w I%élrk as 5o TG q‘"%orﬂ%tesncﬁgeszag“ portion
19b side 15 to the auxiliary retaini n#g gr ooves %7,$i de. In £§8 %&ﬁ%‘t
enbodi ment, dthanknk legddtel heschpekadframhRe PREHEAYHS FFEH-51 1 qui d
exchanger 18 to witing point 9 of point assenbly 1. Th?i iﬁ% tge égk head
i s the sane ik aisortdm3dl byot rarIRAreRha it ittqrﬁ‘g:’i'ngf’ RERPE, ®helite no 20

forward | eakage, or ink |eakage fromwiting point g il | _occur. g’hleS
capacity of e ustlhreatisostteer tHe whildes5e8& PRENABY| AR PENRPSTESpafds or

contracts, nanely the maxi numink retention amount i of |l ector i's
i ncregsed bymade tmppennat riber épnﬁ?xwaﬁﬁtﬁﬁﬂt?’ér}a{e{fﬁ&aﬁ% F%a f/mr?lfgl ai ni ng
grooves 25 conpared to the conventional confi urrﬂ'{)%ag . Ther%f.orewhé%g 31

resul tant cothecteartroigbofirihe Agki seeFage ROLEQ PRI EPEDabr ity

to deal with variation in pressure and change in tenperature. The i | ead
and di schar gereerahgteeink i wtegesd in LRKAARK 7 rﬁj‘r@% i 88F‘ggﬁgbgt§ween

auxi liary retaining grooves 17 of the present invention_and . 2.Lnpside
ink tank 3, ofnshorkek®byismecsnteropeR 34 a RasHoAFSRS gg‘e rbd?
partitioning portion grooves 23 and the |ike, enables ink 2 in ink tank 3
to flow i nt oeadxpEi ep}leetarnbng grooves 17

i0 Here, relation3 :K>Ts " Tt> 0.01°Y¥>Is*Itandrelation
4 : Is > 2*B-*B(greater than two times of B squared) hold,
where 'Ts' is the total minimum cross-section of the vent
portion, 'Tt' is the total distance of the vent portion, ' Is'
is the total minimum cross-section of the ink conduit, 'It'
15 is the total distance of the ink conduit, 'Y' is the maximum
| ink capacity of the ink tank, 'X' is the maximum ink retention
capacity of the collector and 'B' is the minimum width of
the air/liquid exchanger. Here, the total minimum
cross-section and the total distance are defined in the same
20 way as above.

The knowledge that the collector will work well if its
retention capacity is set at 10 to 30 % of' a typical tank
volume has been already known. The vent portion volume of
snorkel 25 is sized so as be smaller than the collector's

25 volume and greater than that needed for air bubbles to move.



10 at the nonment ink flows into main retaining grooves 16 of collector 6a,
sinmultaneously if a sharp variation in pressure occurs. In sum unlike the
conventional configuration in which all ink 2 would flowin a rush and
flood out by way of only air exchanger 18, ink may also flowinto auxiliary
15 retaining grooves 17, thus nmaking it possible to alleviate the rushing
flow Further, the arrangenent of auxiliary retaining grooves 17, |ateral
grooves 22, partitioning portion grooves 23 and narrow groove 21 assures
that ink 2 wlll flow into auxiliary 20 retaining grooves 17 when a sharp

reduction in external air pressure i sthabed eabevEl beherldkelt is
possi bl e t o Thalink W@%ﬂ%ﬂsoﬁlﬁ%‘igﬂ%&ﬁtﬁéﬂ nto nain retaining grooves 16

as wel |l as weakeni ng the power, the r ekl aWanter aadeve abiba @ sharp
i ncrease in extmaveang An r@s‘ghﬁ% %lc‘iﬁ:ﬂg the ink 2 held in auxili ary

retaining grooves 17 can  _32 return to J b S & OthBeugli r angenment
of auxiliar wno'eeam@ﬂ?@lge%bWeEh?ﬁ?{lé]f%‘?%}? ”@%@\%@é@%;&l partitioning portion

grooves 23 and narrow groove 21, .i.n_an i nnex . t NN oitRlerredbods s
t hrough ai r/aighligexe rsdanges 1‘?h%$eq‘°glﬁ‘§cq'reovlgﬁ'5 if increase and decrease

in pressure is further repeated, fhe.i | %ok HAEE gf peonbeLhor 6Ga
capabke of rthaiimwmﬁlkigléasﬁ-zﬁé{ ﬁaéc:hg; ér%cjgi\)%ér%%aso that it is possible

to increase the permissible margin agai oogiRg. tBeNeeopsFbetthanng
portion 19 haskacﬂmmﬁéicﬁﬂ%u‘i’%?n‘l%%(;%onsjitng%irht %n, there are cases where
the collector end face may dry,. when th | % t2%S Adired he sdizenoft has
been set wit kfi okt Pﬁnéﬁl¥o?oal?oﬁﬂ%&i%‘gmﬁc%fsuch a case, it happens that
‘this part becones difficult to be we i 4 443 14 Juiie éxadhainged A.8or der
to reliably wie mendsgast (Whﬁhiﬁks‘é‘gél’gg% cf‘igr ac&tyi caﬂly shut off ink tank 3

fromexternal air, narrow groo 1 r IRG reficedd 11pd dedflicjreaeyes 22
and partiti on’itngsmﬂfﬁW%&@o@igmigaggn%%%?gg f&o the slit to enable ink to

reach auxiliary retainin rooves Q¢ dadx whetebfrome teamk 3
part itd oni ng At ek ?QWgégsn%tTc’e‘é’gvﬁ(ﬁn %a ink 2 once narrow groove 21

gets wetted with ink 2. As an effectiyg £ORhk@ynadianso aikkatrfbiquid
enbodi nent obeﬁbeﬁpémqnn%ﬁﬁegﬁféc}t%snorkeI 25 is provided, as shown in

Figs.3 and 4, in order r el o rqéds !t he top space so as to
suppress ink ?’WFW‘??O@\?@FO%#%%%MK 3toas 25 little as possible if

air at the top space(in th Ptive ddadls bhkHeapkeden tekpeeRsiohen
poi nt assenbly 1 iésgté'{e 86‘&%\%\3?‘%& . Snorkel 25 is conposed of a sectioning

portion 26 for sepatatingj Bt 8ol ef vemé sowotkeh LF formefgrith
tubular air p’é‘E‘ﬁ B‘E 3£tgh%s 3%??%?1 air comruni cati on between a front 5

openi ng 28 arrange t . rear 151168 off Gch bdetverl edl pemt Hor 8BRPAEENI n
pening %Pg(éﬂ %&élhl%.cgr?. PR 181 s Beni ng

29 ar ged af OXl mate center of , or at a position nore rea{)ward
than, ink taméi%’ b@gbfgg% EHSE&Q- depart from the rear opening. Thereby

it is possible to solve the problems of air bubbles congesting

in the vent portion and producing a pbad effect on writing

performance.

20
Brief Description of Drawings

Fig.l is a partly sectional vertical view showing a

writing instrument according to the first embodiment of the

present invention;

25 Fig.2 is a perspective view showing auxiliary retaining



VWhen rear opening 29 of snorkel 25 is arranged at the 10 approxi nmate center
of the portion where free-state ink 2 is stored (at around the centroid of
the portion where ink is stored if an asynmmetrical tank is used) in ink
tank 6, this provides the optinmal configworati on when taking the bal ance

bet ween the prevention agai nst flooding when the tool is set 15 downward
and the nobility of air bubbles arising during witing. Sectioning portion
26 is press fitted against the inner wall of ink tank 3 so as to
practically separate ink tank 3 into a front tank 37 and rear tank 38.
Sectioning portion 20 26 is formed with a single i i ey IS
forned of a grawes b7 Hr @%ﬁFfﬁ’@"’@ﬂq YCERE +gé§r?p€z}{:eeg9?gﬂtéﬁn§%l?grg? vent
portion 27(see Figs.3 and 4). Wth the above configuration, when the device
with a reducefl thewresgnt nlVen@Riith its point assenbly 1 down, 25 ink

2inink tank 3 is able to nove fromthe rear, tank 3 i lgiged by
sectioni ng porti oRL@E3 t16 taeveFikEat HAC PG IR \Asglyo%lﬁﬁf mﬁfovﬁéui t 30.

That is, ink tank 3 is separated by sectjonin ort] MWeyEkat t hese
sections ar ewnttimg|insorument a@%oafﬁﬁﬁ'%aw&:ﬁeeraébée)%a%@ég of the psf esence

of ink 5 conduit 30. Therefore, this arrangeneng permts continuous witing
as wepl as aémbedimenhkof tle@reseRt olRYEEYPPector 6a side. It was

confirmed froma prototype test that _ink 2 could Y f s t@ank 37
si de during mmitiEgg-¢h@§,abr%@iéF%ﬁddYegﬁb??glsﬁggﬁﬁg%?ééfggl%gg%%§§6a to

exhibit 10 sufficient ink retaining capability ' § gqand
tﬁpperatrre pbim?eggn ?rhﬁaéﬁa%és Hhe g.O#hﬁ %%??Ec%%%mg}%higﬁiﬁﬁlé%e )
ef fect of snorke of the present inventign shoul d not be
particularlytbiMheeéir$ﬁee§Hﬁ€1@FP§chcgﬁeb8r8§§§Fngaggﬁh?ﬁg'snorkel is

applied to the 15 conventional collector 6 _shown | Le. 24- FHQM guse in an
ai rpl ane or when FAE.§evdScé F§°§§FFP€%988tﬁ@éngﬁgagtgn%eggturg and hi gh

t enperature environnments, the nis_.seal ht R e d8bwhia
prevamt evapor ati &3 6 ifk ap PﬁiP&89dT¥EF§g°§% E%%E%Pgagfbgge inoan

airplane, 20 the pen is usually used gon I Ri® ol fne n@f
about 1 at m pa¥d o5 acEpbietny f‘lnétﬂlg?ggv%%ér}g(%ﬁyggézgs@d%rﬁsi de . ink tank

3 has been stabilized in conre%%ﬁﬁgpnce with the 1 atm environment ( so
that the int@fhdiheRE&S N 1Y

_ ntalned at that level. After the user
ibﬁiifﬁniﬂt aLLgL?neF‘:ig%-h?e Sl 42 dd ISR St @10y F1B USEFINS W i ting
Fig.8 is an enlarged vertical sectional view showing

15 part of awriting instrument according to the first embodiment

of the present invention;

Fig.9 is a cross-section cut along C-C in Fig.8;

Fig.1l0 is an jllustrative view showing another type of
ink conduit according to the first embodiment of the present

20 invention;

Fig.1ll1l is an enlarged vertical sectional view showing
part of a writing instrument of a second example according_
to the first embodiment of the present invention;

Fig.1l2 is a cross-section cut along D-D in Fig.11;

25 Fig.1l3 is an illustrative view showing a snorkel



a reduced pressure, at about 0.8 atm At this nonent, the internal pressure
of the witing instrunent, which has been stabilized at approximately the 1
atm state, is abruptly exposed to a 0.8 atm Therefore, since the internal
pressure 5 inink tank 3 is relativelydiigher than the pressure inside an
airplane, in the case of the conventional collector type witing
instrunment, ink 2 floods in rush into collector 6 via air/liquid exchanger
channel 18. In the arrangenent of the present invention, the air 10 inside
tank 3 in which the internal pressure is relatively high can be rel eased
preferentially to the collector 6 or 6a side by. nmeans.of.. Lan 27.

| nk 2 ar ouncGddeerdingntot arihizd &P@&‘Pf]ieo\?z Fhea%{lYﬁg & éorredlt\ﬁférget, F?)%Litht%he
anount is sufficiently small so that it is possible to prevent flooding. 15
Because) i npreasend inyvepdiodd same anount of air as that of ink 2 flow ng

out for witing will enter the ink tank 3 side, as air I rough
air/liquid excharRjay. 148 isapt eBianged iRht+S e%e‘ﬁ?e“bﬁf t%lg%élﬁ ?‘r?gylll?%gnt is

held in a pocket with its tip up or kept laterally in _a hag, f<yg.t nk 37
is ) in 20 neatt cfsesyrénpng sRELEUNSH c%ﬁ,av?ﬁ'r‘%%ﬁ} SRAPHH S °r°t he n\ﬂ?i ting
instrunent is constructed so that al nbst no ink %htlowsg{g&zthe col | ector
6 side or intoithanfitet emodinant Hethe LGP BT 01" r eduction in
pressure occurs. |f an abrupt novenment of ink_2 or_air_jnsi M ting
25 instrument occlig,15 riks an en3psgREJVeYticat %‘F\?Bborﬂ)%*’ t‘?%eﬁs} é@% S0
that ink cannot directly reach collector 6a. en_there i O £hough
di fference iparesiftand tigs Ags tEBeNbePhel Q%th%?ﬁrp%];e %\%ﬁﬁ
conduit 30 which is smaller in size than the vent portion 27y, the nore
abrupt the ftowté fikst embedimentfrkhe (PECFERT *3YSW TS Greater in the
direction in which it is nost liable to flow_ _Wen fl i héi.&
through a passageFig. 36 1geniiediicgl, secsiondi Hé?gd,smé‘lﬂr% a{rglﬁ?ﬁ{;)w much
nore easily through the passage . That is when hHange-888Ur s
air tan fIomwrhtbughimﬁﬁﬁumﬁﬁ¥iQﬁ1?Uf%?fttﬁ§?m8§8ngggggpﬁgbsgace. Ththis
case, air receives nmuch |ess passgge resist%ngﬁ,conpared to the passage
resi stance agmbpdimepk ofi FAe PFBRENFhIBYGR AR’ conduit 3Q when the writing

instrunent is set _downward and hence the. conduit i {4 kEbalifkng. As a
result, nostly onF§galld 3 ?Pef':lsé\ﬁct%g'vfehvelel%ggg*ﬂﬁ'lel?tsaodr@ﬁ&lsi c?é\kwhzn anghar p

increase or decrease_in pressyce occurs. Al Up8cetaifigs
§ giﬁFg%”re? %1&%21?@%‘%@&\%%& h8cetalify

enbodi ment, &%¥o8N88r béroBA €] alni ng i s di sposed toget her
with the

to a first example of the present invention;

15 Fig.1l8 is an enlarged vertical sectional view showing
part of a writing instrument of a firsﬁ example according
to the second embodiment of the present invention;

Fig.19 is a front view showing a collector according
to a first example of the second embodiment of the present
20 invention;

Fig.20 is an enlarged vertical sectional view showing
part of a writing instrument of a second example according
to the second embodiment of the present invention;

Fig.21isaaperspectiveviewshowingauxiliaryretaining

25 grooves 17 of a collector of a writing instrument according



rt

above-descri bedsnorkel25. Providing ink absorber 3l inside 20 ink tank 3
has the effect on reducing the volune of the space (to be referred to

her ei nbel ow as 'vol une reduction effect’ ) w thout reducing the anmount of
ink 2 when the space grows in ink tank 32as ink 2 is consuned. As above,

t he amount of expansion of the space itself 25 is reduced so as to weaken
t he power of fl ooding, whereby 37 it is possible to reduce the anount of
ink flowwng into the collector 6a side. As a practical arrangenent, ink
absorber 31 nade up of fabric sliver or the like is arranged so as not to

bl ock t 5 ti 2 f k 5 . ; th I
regﬁctygz eftfcgoc?{ sltﬁocnq egﬁasr@ Egaro 1t%}$brpeﬂ%efq{£ﬁn\ﬁae%%%i nkea\égolrjggr

f bly h | .whi ch i .of. i nk tank
B ot Tt endod t o B S Air rSGREh e b e h AR EHL I Fab e hHasand', | 21

absorber 10 occupies . the rear ce without. g cin 3%“? |#q .gﬁarge
of ink 2 in QJ?HP‘F% 730? %‘é‘?%ﬁ%'qr i 50‘55?‘%? gtlon%ﬁ S %!nwi%la Oﬁlen ce the
expansi on of air en_an iné:jr' ea(?érg{ redeuceti on. .ivne ressure occurs. Furt her,
in order to tt%l?é“’a@?ﬁa‘ﬁt%?@aé“ ed © (MRS e Ot free-ink type
witing instrurreg;_s,% t is tFie feature.that the a n foil kLe_gé in
ink tank 3 can b&¥d g‘s‘f raoFﬁetr é°8‘§1 §F8§}°P?&iglﬁ‘gcsrég%""é#@&ftoﬂré]ﬁ]o to
freely enter ox | eave at | east se%%fr f or.med aroqu)' q§f q§¥ .
Conbi nat i on GFLEHS A qr%%ﬂfur‘gf i e GRS 858 sﬂ%ldgf efr1e illfd;t
feature of the PGS dOVEN ' Qe LLRY ff%ed Hon;
Fig.24 is an enlarged vertical sectional view showing
part of a writing instrument of a first example according
10 to the third embodiment of the present invention:
Fig.25 is an enlarged vertical sectional view showing
part of a writing instrument of a second example according
to the third embodiment of the present invention;
Fig.26 is a sectional view viewed from the E-E direction
15 in Fig.24; and

Fig.27 illustrative view showing the vertical section

of part of a conventional writing instrument.

Best Mode for Carrying Out the Invention

20 Now, the illustrated examples will .be detailed. Figs.l
tol0illustrate the first embodiment of the present invention.
A first example of the present invention is shown in Figs.l1l
to 10, a second example is shown in Figs.11l and 12, a third
example is shown in Fig.13 and a fourth example is shown in

25 Figs.14 and 15.



a conbi ned and enhanced effect that is greater than the sumof their

i ndi vidual effects. As the third feature of the f first enbodi nent , ink
absorber 31 is fornmed with an unabsorbent cladding 35 so as to allow 25
only the front and rear ends , i . a . 23front and rear absorptive 38
portions to absorb ink 2 while vent portion 27 is defined by an
asymetrical snorkel 25 as shown in Fig . 5, in conbination with ink
absorber 31. Though this snorkel 25 by itself will not forman opti nal
shape for vent portion 27 , it can create 5 a shape providing the necessary

functi on when conbhi ned ui Lf (hGt A2 Liokkestaticaaindie hbeldipumas) . As
can

a result unneces eys%?lc TECC e omtted. In the present invention,

it is necessary to add extr 3 i aesor mris31 and
the |ike, V\/rWJc‘ﬁ1 fg‘edﬁﬁ?‘%a]%%%xfg%q%%ﬁ?gﬁ}yﬁo%f %F!EEE? Ignfé%?ﬂé%%par ed to the

conventional configuration..Sin | fal C saasye ifwe Bswunt  of
ink 2 or enl%ﬁjbeer‘?rgﬁ{e %ﬂﬂgg,beb?fgﬁhjéé? lﬁ?r%gsglgé\%* Str%gmgﬁgsto adJE:Ii tion of

these parts, these parts, need 1o bhe. | S Hdte ASoPOSS] bl e. In the
first 15 exa eP’Eﬁsp‘?‘h% H?‘é%#o?nv\?le%f%%%%g%ﬁ%r to %uppr ess the

increase in volune of these glenent thes Wdd i isienert tnasefwsted so
as todhave a sect?®rROWbAf gﬂl?g?i’oﬁh%s 5 e(,)\'{v# iinri‘l%lgl g. 5. 1Inthis

enbodi ment , since the ipcrenent ; CyPi £-Hbiht Bérrs), the
vol une i ncr ePBPeAEBeR Y ‘B’g ec%’ﬁr%%%é%?%gy%?@%%%?ggsi‘ng%%eﬁ? nk tngnk 3in
i nside di aneter or kipg it Jange [+.£ At Lyd haggt grweitim
writing instPoRRRtS soﬂn'?:rpa(?‘i]g%dgaagsse\é@lafel. Q‘%é’??‘fgzﬁ ﬁggporti onw26 mag be
formed integrally wt or kel a p IR Y hhgadet egr 6t

af Soof FEP Ui, 34750 HkPEERacE pOLOSoh Mnls O rove

structure agBPh e 1nk tank as mentioned above, or

sectioning 39 portion 2 f B¥ePf Q¥rdiing 8sVed link otedding
from i nner mﬁ?’f‘tgﬁ S ﬁegpﬁiytcgﬁi%egﬁ: oressing fi tl?li@ng a cylindrical

snorkel 25 thereipto. Alt j vel | 0RisBEdqROHEI Difk 26 Ay @ fakned as
a sepfrate pSPTe ﬁa’épeeﬁ%%ﬁf%ii%io%ee?q?g} gagn?igi nk tank inner wall 34.

Coct i oni ng. paPPEoh Sh R T PR § ke B epi & 55 sho.

sectioning p tank 1 nner wall For exanple , as shown

in Figs . 6 and 7 | Dy B4 | {Wcfoi CaRezpidal titd 0skedandy dncimdebe
formed from FﬁEet(Sﬁﬁ%F%n‘g?ﬁeig'V\kﬁq 34 while sectioning portion 26 may be

formed with a_cu at, Siglal Qs espemditig.to rib 34a so as to create
a conduit de |ﬁ%eg?lvl:!itcphtlrtigt?ﬁg4asfe&$%escconduit 30r1i®n Fig.1Ois depicted in an
exagger at ed nanner, sflgéi&@%)és\émmyng; pen t Sp&loFovapicuditypes ¢HmRiLiashdui t
30 on the ink tanl%l Inner wall 34 side as shown in Figs.8 and 9. Further,
t he Té-{'ber 0f; GAHdrS 3@ ash ekl dsBat abeal rehdpdnetoioned s 30 cedylasd ofor med
at a'plurality of sites on the ink tank inner wall 34 side (Fig.10 or on
the sectioni ng PahlcAM £ &oripése Pbfevanes gl defihéngoreitainhdg HFOPIVi ded
by combi nation 20 of the above-described configurations. The
cross-sectiong ShaRdfvaanditid Bhahomw diaigicdubindgle gropved 4 for
particularly. Snorkel 25 may be fornmed with unnecessary parts further
renoved as | Qugk A8 4 $hivRei sk chemaantagioatedivesin amaipozeaye s idh. | nk
tank 3 may usually enploy materials which can 25 inhibit evaporation, of ink
2, for exanplgnide¥edat@nthe outside and each retaining groove 13, is

20 arranged between cup-like ink tank 3 integrally formed with
a bottom and point assembly 1, forming a so-called collector
type writing instrument. The collector 6a may be the
conventionally used, aforementioned one having retaining
vanes 12 arranged crosswise, or may be one that uses a fabric

25 sliver etc. In any way, the collector is a part which has



40 pol ypropylene ( PP ) and the |ike when ink is of a water-based one.

Snor kel 25 of the present invention can be forned of transparent or opaque
mat eri al having resistance to ink, such as PP, AHS, PET, PE and others,

sel ected as appropriate, 5 depending on24ts purpose. Figs.1ll and 12 show a
second exanple of the first enbodi nent. The difference fromthe first
exanpl e resides in the configuration of snorkel 25. First, three vent
portions 27 10 are provided, whereby air can be easily ventilated in any
direction when the witing instrunent is placed with its point assenbly

doun,) DU S5 MACKSt ce ot 1 SEHRCAGS S ANk, by necds

not be so exactly set conduits~30 are forned at

five sites L seqt N0 ROLOT A5 iy (U Sl JOMEC badhn@eonees 36 are

f or med fronﬁi center of Séctioning portion 0 eac conduit 30 so
L2|alt kialnl; ,[20%%2)5{1 P ‘%&éh@ﬁ; ?ﬁhtrig%lpé?fa{?&ég:g& gfg%ﬁq%t\;woéml? iz]a:%'lt&hl%}icrilﬁexarrpl e
"n that vent OB S &F a8 Ak b R4 R e 31
sect oni g PEPorsye B g &r rliar JnIgTd Yothiehoeroiies SRR 0 T O
conbi nat 1 on Aen hEe 13K 5 pBREY iR B Rte kT oL Bhatiddseiy]e, Part

possible to.provide the effects of the present invention. Wen increase in
vol unme of i tank 3 is permtted, this configuration nmay be adopted. 5

Figs. 14 and 15 f iq I%Eg 'ngg% -

d: ??er encgnf rom t gwat%ofglirelgé}r}:p%f%@ygg ersitéllglgi It%%lt%tta e\?%:'e pgr }ir{(;%rcheCl or
C2is f t ks | . 254 Pravi-si

port i on CL aihc3 Heciehed PR B8 Py RS iR e ) B e

fromdhe regrg O%&icﬂgf'i.spg?;[ﬁiﬁggf LHUES 1 0Bt B eyE Mg aid ahihl &%l

congesting i'n ‘the ven Ion 27 causling adverse effects on witing

performance 4 Lﬁ? i M 2Be\) QG0N0 drk & i AldAlatEa S in
Fig.14 is f&%rrrev%l gf@vging t he end palrt of snorkel 25 inwardly to the

center of inkd %&I{:e%n?(ir 988 4RE PLL4eiel HotednlyeroliikPlahk O faak tReni ng
29 so as to create a flat rear opening 29a having a greater- opening area
than that ofyf1@alacPRAMNIY thdn air/liquid exchanger 18.
Generally, collector 6a may be subjected to a plasma
15 treatment or a chemical treatment with a mixture of sulfuric
acid and chromic acid, or the molding resin may be added and
kneaded with, or surface coated with a saponaceous compon_ent
which is well wettable so that the collector is ready to be
wetted with ink 2. Other components such as a plastic
20 . mouthpiece 5, joint 4, cap(not shown), ink 2 and the like
should not be limited particularly by the present invention,
and conventional items canbe selectedand used as appropriate.
Similarly, for ink 2, any ink can be used and selected as

appropriate as longas it can be used for collector type wr;i.ting

25 instruments. Examples include: inks based onwater, alcohols,



Bevel ed portion C2 of snorkel 25 shown in Fig . 15 is formed 20 by beveling
across a length P2, which is shorter than that of beveled portion Cl shown
in Fig. 14 , at the sane inclination, form ng an angl ed rear opening 29b
havi ng a greater opening area than that2®f rear opening 29. The shape of

t he bevel ed portion of snorkel 25 should 25 not be limted to the above
configurations. 42 (The operation of the first enbodi nent) The functions
of the first to fourth exanples will be described next. The arrangenent of
the present invention not only 5 provides the sane function of conventi onal

collector type witing.instrunents) .. re i i i din
when the i n%/’igflrﬁi}é 'plf’ég%lﬁ}lﬁ Q/t‘(‘f‘gél% ﬁloé%}ee 1:z%t'i éé?%bggnt i e ]ﬂfa%rég}&vﬁ(r{t%ochagge
in tenperature, but al so provides the j f ' ' ;

abr upm) y entadKd ﬂbh?ﬁéoj'gﬁﬁ&?t'o]rn Srg?ﬁl‘i%ﬁ?%‘téngQ eél%rkse’\sll eé, QE)}! c{l‘é:lrggfgn ng air
fromthe tank when an abrupt change in_pr M, 1 ti f
use on an ai#Siﬂratrfe?nﬁu%?h%ﬁ?a‘é%’}ﬁ:%og':erV$§8$§¥é§soglg$§t’e§]g dp s oflﬁ:a{rﬁ en e
flushing can be V\riaég\gu.eﬁdﬁﬁofﬁ it&é%?ﬁ%ﬁgﬁt iﬁ%grhﬁ?’h‘? ééo%%ﬁ?éﬂc?n t4¥ sol ve
t he probl em of i i i 5 col'rector eto e under
cond!oti ons in which increase and reducti.on in | u-r -;JS .u hus,
this Zonfi glRERYIHING HfaKae t‘gq dﬁeq%f'pﬁ'té/%eentlrg{:?cs?ﬁ]&sﬂ%fl coi i e(%?obrgt ype
Wit i nst ts, .includi f 1 0qdi f 0 Th

T angerent KSPRUIb! IR (RALIETH T | e Aot Bt T0C

enhanced effect of the functjon the. inventj i3n ded air
to the outside of"ReR the (FHPLIRRT Rt a%%n%%whéag{%%il e gf] the’ vol ure

ducti ffect of the ink , jt.d i ide 25
oWt ng | e AR R FEERCDARS THITLER 3 i, BoRIRRIRPeb ey TE
never occur. Furth i;\%%‘ili)e aus gf géo]\(/é]s&orhog b é%ﬁbl.sc%l@eﬁ’bihﬁai”k

drop probl en?fnd 0 e 'witing pornt have been kept” upward

e DSmes OLuE i CErs e dHGRRIC 8658 ol Yo R BB BhakiBR VE| HhE0

‘ not rn a reduce unt, for approxinately
one . Ther of thESEhaL Erqsbty EhBBebk gt n pkeb ul b e e
wth free_ingnﬁyﬁgaXWﬁtéggsigﬁt{ﬂggfﬁ§efio@VQEonint assembly 1 while
the meniscus at air/liquid exchanger 18 functions to
practically keep the pressure in the ink tank 3 side lower
15 than the external pressure to prevent forward leakage from
point aésembly 1.
Though it is possible to lower the internal pressure
and hence easily prevent ink leakage by making the diameter
of air/liquid exchanger 18 smaller, ink flow for writing is
20 also hindered at the same time. Therefore, the width of
air/liquid exchanger 18 is typically set at about 0.05 mm
to 0.2 mm. Air/liquid exchanger 18 is formed by a groove,
hole or a clearance defined by the combination of parts. When

the center core and collector core as fiber bundle cores are

25 made up of fabric sliver, gaps between fibers serve as



10 the witing instrunent abruptly stopping witing. Illustratively, in
addition to i nprovenent of the collector's adjustnent capability as to
internal pressure for noderate variation by provision of the auxiliary
retaining grooves) the configuration of2é he present invention nakes 15
adj ust rent agai nst sharp change in internal pressure and provides the
function of elimnating the occurrence of flooding and forward | eakage in
any possi bl e usage situation of witing instruments. Wth consunption of
ink fromwiting, air bubbles go 20 up through vent portion 27 and are

rel eased fromrear opening 29 in ink tank 3. Upon this, air bubbles
easily depaP%r(ﬁgﬁpﬁﬁengangsgnﬁgg owi ng to provision of bevel ed portion

Cl or C2. Thereb i%C%ﬁgpﬁéﬁéﬁk:aégégkegegéc?hESQHBQIgségrgghﬁgggeg ing in

vent portion 27 & se éef on witing perfornance.

a4 dccording Loche Lt b, SIRedL pRob ool | ba el oLy e o RSBl €
S Bl SIS B P L S
L S SR SV
probl ens whi% r i trons Pn whi ch I'ncrease
0By DGR LEE AR v ety 60 2 B,
IS nof onl yﬁ"%gfsm) %fﬁgW%ec?%geggégtaék%ﬁgg%ggu'{%aél %%r%%?\%@gﬁﬁg i nk
hi & Conf| gOERYR RGELE Faatoc it praREe Al A A AT Rabe M o
A T R e P T A
castly manul Ak aned AN 3RSl Bl Soll el B Mgy ¢eARd semherinant )

odi nment be detailed w reference to the

d i ) i . i i
e;rgy)v' dinrgr; m_2 Sé&gn_%,q %ﬁ{cé&é&gﬁWaﬁ?ﬁn%off&fQHrﬁﬂﬁ&&f hhBe&E £ Kwn . 45

ow a tirst exanple of this enbodi ment, Figs.20

and 21 Show 7. aGq70 e ERk. ¢n i rdtrtnREROM HEBL9ABE o0 €h P2 tRE RS aRRI her

exanpl e. The neans feature N the present invention is provision 5 of a

spacer portiqn 43+.fR8GH voakt il Ast BbeueMPOCLHERG . ¢ SoPritad idfk ammhki nk
absor ber” 31 and o#ﬁer parts are arranged inside ink tank 3. If

convanti onaldgn yised sponge and other parts are disposed sinply on the top
of collector 6a, air bubbles arising upon air/liquid exchange cannot

perneat e hence 10 wwiist pBgsiBEEcHdEStprtie afety Aarbha asans Hlaodimayention
against this problem spacer portion 43 is provided. In the present

enbodi ment, SPAGRS pRYPordloh3 oifS thet agxanly ok ecteont it vetumeni tof
coll ector 6a so that
the size of ink tank 3 is increased. However, if the collector
is made too long, the ink head H acting on the point assembly
20 1 becomes too high, posing the forward leakage problem from
the point assembly. If the collector is made too large in
diameter, the barrel size becomes too thick, causing
difficulties in gripping and influence on its external

appearance or stylishness. If ink tank 3 is made smaller,

25 the amount of ink decreases, resulting in short writing



air bubbles fromair/liguid exchanger 18 can snoothly pass 15 through vent
portion 27 of snorkel 25 to reach the rear part of ink tank 3. The spacer
portion 43 is formed at limted sites on the rear end of collector 6a (
Figs . 17 to 19 ) with an air bubble passage channel 45 (Figs. |17 to 19)
formed so as to assure 20 a clearance portion 42 (Figs .17 to 19 ) that
permts air bubbles to nove. Further, spacer portion 43 has an abutnent 47
(Fig. 18 on which the front of ink absorber 31 is abutted, whereby ink
absorber 31 can be prevented from noving forwards. 25 Spacer portion 43

shoul d have a size just |arge enough 46 I . Al pass, but
if it is todisiagee t hEoFe ?ﬁeo?egﬁ%n%bs%%glé% %‘C#%g%%r gpg %??mgi nk 2

b likely to flowinto the front,tank 37 si i b d
ot hor pr obl @Rpaes ddcare fasrad e pRREaR ) el EuIR Erob08k T

pass therethrough. Air/liquid _exchanger 18 of _a tynical M R AS
witing i nsthu@SnshAKs -bn&'e’rgl‘i]cﬁlo 8Fj ?9I+r%%r%?%%v%ipélg\€eltﬁg%§n%c§ftgf}ur angi ng
fromabout 0.05 mmto 0.25 mm, and ai.r bubble% L%ii%%é%p efromare
greater thamf Hdhesiondlgcton Mithout dRGTERSE °fs Bt "&e at’ nost about 10

1.5 min dianmeter and usually about 1 mm Accor di ' [ fh

cl earmnce portioFig:3 4SH BFE\F/BSP LegVERY 3@8&%’% élm%%/%l%sﬁr% Ern'(tihgr a

| ead portion 39 is forned projectively and i tfgrally with collector 6a in
rear most pargiaqss ig (RATGIFLOR B PAGHLR Holhed proj ections 41 defining a

2 LT D S OB T D e

oY) 5100 O DL SELLRS SATTAES d SSRUPLA Pl duddh fmltspiper o1

b and vhen Thk 2rPeTGF RARK R PArELPRy S SR o g, 2K B e

" oL TERS B T e S0 e sragny A petvsaly |

reestate i e Zranuror Ebar petontyp Sdr b D (Rad e e

according topéggigfgr?{]rgg egct))f)éjzj.g@rhygd. The part with hatching shown in
Fig.2 (Fig.17, Fig.21 and Fig.22) is wetted with ink 2 and
hence shut off from external air. Exchange of air with ink

15 tank 3 is made through air/liquid e;;changer 18.

A number of fin-like vanes l2a protruding upright like
flanges are formed at predetermined intervals on the outer
peripheral surface in the range of auxiliary retaining grooves
17 and define retaining grooves 13a by the gaps therebetween.

20 In the present embodiment, sixvanes 12ia are providedat regular
intervals, constituting auxiliary retaining grooves 17.

Partitioning portion 19 and ailr/liquid exchanger

18(groove or hole) is wetted with ink 2 so that the interior

of ink tank 3 is substantially shutg off from external air.

25 For air replacement during writing, air/liquid exchanger 18



The difference fromthe first exanple resides in that 5 spacer portion 43
Is fornmed as a separate part and is different in the shape of its

proj ections and usage. There is no significant difference in basic function
fromthe first exanple ) but since spa@ér portion 43 is given as a separate
part, it is possible to produce variations in 10 appearance by formng it
as a transparent part or in an ink color. In general, collector 6a is
reformed by a plasma or chemcal treatnent so that its surface is liable to
get wetted, but because spacer portion 43 is given as a separate part 15

fromcollector 6a, it can be_for ro-pl astics, polypropyl ene and
ot her naterPéPEemﬁFENeﬁrgoﬁnﬁﬁgeggg%géaé%ﬂgétted with ink 2 or it can be
surface-treated with

configuration isPQH$§%§§§Eb§QP§gg%bgg}?é%%g?b%ékﬁggggaFgl%épggEZ?gted from

or i on 43 RRJORBSEIPRCEE SAFNLAryiOC chtelRectRL Frodle R Rolesiol

case, 1 i ShOSEEPBISVENT cliBePRRe HTHmS drorarn Ha HL SaRedRLe) | e

oS 20 g oL et Bl ot e A5 B e Ron iy BB, [k

ctc | fn'| AAmeasiods saapald epaRoP,SBaRICRE pel ukihettn®, o 0:

| nefficient a%.%‘a/ilqsdtuifdoé;\:,\cq{gnggfl (izge nsto that once the parts have got wetted
with ink 2 no air replacement will be permitted therethrough
or substantial confinement can be assumed to be established.

10 Formed in the space enclosed by extended partitioning
portion 19a, rearmost partitioning poi:tion 194 and frontmost
partitioning porfion 19c is an enclosed portion 19b which
constitutes a channel that permits air bubbles entering by
air replacement to move from air/liquid exchanger 18 to the

15 ink tank side 3 side.

Enclosedportion 19bis formedof arelativelywide groove,
cutout or hole for permitting air bubbles arising from air
replacement to move to the ink tank 3 side, and preferably
has a configuration which is usually filled up with ink 2

20 when the writing instrument is put iWith its pen tip down.
The enclosed portion 19b of the present embodiment is
configured so as to form a space which gradually increases
its depth in the radial direction Qf collector 6a as it

approaches from the air/liquid exchanger 18 side to the ink

25 tank 3 side. This arrangement of enclosed portion 19b formed



'

This can be avoided if the parts are firmy fixed so as not to nove
forwards . However, in general, the parts are fornmed by nolding of a

pl astic such as pol ypropyl ene, polyethylene, ABS or the |like, which are
rather lowin strength and in heat 10 r2%i stance for easy assenbly. For
this reason, it is preferred as in the enbodinent of the present invention
that the spacer portion 43 is formed with abutnment 47 for supporting both
t he i nk absorber 31 and snorkel 25 so as not to nove forwards . Further, a
| ead portion 39a is arranged so as not to 15 be in direct contact with ink

2 can be | eitb N iR BerRecPer SREPLTY TRreRSared It ErnaRte s it 1K
connect ed, W Lt 410 LESCIOEA MOl alackidClnRadx sotmacbiande
p:t %ﬂaf?aﬁfu@&i@%ﬁ# ?ﬁﬁéﬁféﬁz&ﬁ r i O 5 B Ehatner 40
col | ector cokke gnb&%ﬁﬁ? é@ge&m&'ﬁ’ 3"‘?8%1?28 Icté’ hﬁ{% %%??g%ﬁ%@ﬁ%@%?g
ConneSt i on WReFRorReckEratore e iaratf RS NTRAFRT Tend Channel 4o
is not necessaril fornEdpgﬁgf%$é8{§&%{¥§ Sféﬁmﬁé”fb %gg&%gﬁdlgferal‘_

proj ections 5 41aFuFEReE. Feal € a channe | eadi ng ink 2

t dair/liquid h 18, by incjsi i
col Toctor | 607eOVPRCt ot poRrrarl PRELTE TR MBI AL BR S Sihale )

In Fig.22, channel 488 i S gonnectgg to air/liquid exchanger 18 via narrow
groove 21. 18i¥fThiayher S¥FBRPEARG &Ffects of the second enbodi ment) The

arrangenment of the second enbodi I ' Fynetiens,of the
first enbodi nent Sbﬂf’eéﬂa&?%%%m??Q%@%&%&q&%’%ﬂﬁgﬁgggﬁﬁﬁyﬁreate a

cl earance portion Lhal RerlLLs b BuhRbesibhonraik bqubd asskager 18 to

fl owl®5 snoothPy: &P € excellent witing perfornance of a

Clearance polPPRtERIPEY SERoVE A e e oG o o

cl earance porfP8 an event, such as being dropped,

whi ch may cayse.the contents .t 8)w PG HiSner3d dH <P Bn@ATCBhiEl gagatid onThat
is, this 20 ggn??ﬁﬁré??é%ﬂhéfegogﬁ%u§¥nentJégainst sharp change in internal

pressuré so as ti‘fla@&? itQ)E:)stethf%ﬂtﬁfhiQfalebEBBﬂéti@gbﬁitGmaymEE femnedof
fl oodi ng and POrwaTd T ea age I n any possible usage situation of witing

| nstrument s %&dahSHESuPr&ﬁf iflES acMincanByl 864bUIRDBLohayE e &d dong
writing performance. ,
15 as it can provide the function of leading ink 2 to lateral

grooves 22.

Further, in order to lead ink 2 from lateral grooves
22 into retaining grooves 13a, partitioning portion grooves
23 having almost the same width as ﬁetaining groove l1l3a are
20 formed on the outer peripheral surface of extended

partitioning portion 19a.

Inordertoleadinkaromnarrowgroove21topartitioning
portion grooves 23, lateral grooves 22 for connection between
narrowgrooveZlandpartitioningportiongrooves23areformed

25 in enclosed portion 19b.



25 As the arrangement and functions of the witing 50 i nstrunent
according to the second enbodi ment has been described heretofore, it is
possi ble to suppress the occurrence of witing anonalies due to being
dropped or other reasons , and hence seB@ire safe and stable witing
performance . 5 In particular, it is possible to provide a witing
instrunment free fromaccidental flooding and forward | eakage whi ch woul d
have occurred under conditions in which increase and reduction in pressure
is repeated, such as in an airplane , as experienced by a busi nessperson

who wites while_travel.ing and HH & TddoPes -
glersnclrgft![ont ﬁf }ﬂ@tﬁﬁ?&t o dr?§’ Van ?ét S br ugdt Lbyy tI"'n;III confi gy}?ﬁton
o the first enbo
the i e hngaf;apppebé;%eﬁ et R M SR AT BeheE e
show t he urati.o [ 23 and

24 show a fl%@ucé%%ﬁpp M&ﬁﬁg&?ﬁeg %ghn?(%gagggzreﬂﬂ%

d exanple
Here, Fig. 19 show n the a 0 rati e ?n t
;I'?gmf gattjr e S AFMYTHE 2 Jg‘ﬁﬁgd?ﬁé% gﬁﬁesrlnér)lle%lﬂ t%%dé \a?tssﬁ%lf\éeigegt

ectioni ng portlon 6 tQ.the rear end of ctor

3, ar®e int edRAQKE oh ﬂlaFWkéﬁ 3&8&89t8r§§bhg £9ha$$'§§§§3% Sg% Lank
Lot fon me&%é&é«i&é&éﬁﬁl S G B TR S gt hes
sectioni ng 1 e parts ot
51 tank 3 are laid out from sectioning portion 26 topthe rear end g? e
collector 6at%0 that ink 2 will be able to spread and wet the surfaces of

the parts other than inne
P Further, rlg%%he%érége keﬁé%&i&%nt, in order to make

ink flow smoothly from the enclosed portion 19b side to the

10 auxiliary retaining groove section_l? side, the edges of
extended partitioning portion 19a afe cut off so as to form
chamfers 24 (also see Fig.26).

Chamfers 24 are formed so that the size of the opening
becomes smaller as it goes from the enclosed portion 19b side

15 to the auxiliary retaining groovesfl7 side.

Inthepresentembodiment,theinkheadHisthedifference
in height from air/liquid exchanger 18 to writing point 9
of point assembly 1. That is, the ink head is the same as
conventional collector type writinQ instruments, hence no

20 forward leakage, or ink leakage frém writing point 9 will
occur. The capacity of adjustment when the air space inside
ink tank 3 expands or contracts, namely the maximum ink
retention amount i of collector 6a issgincreased by the maximum
ink retention amount ie of the auxiﬁiary retaining grooves

25 compared to the conventional configuration. Therefore, the



S In sum since witing instruments are usually kept for a long tinme with
their point assenbly 1 up after they are capped, there is a high
possibility that almost no ink is present in clearance portion 42 (Fig.24).
When the pen is oriented downwards for wniting, it is possible for ink 2 to
10 take a long time to flow out and wet parts up to air/liquid exchanger 18
as already mentioned. However, there happen cases where ink 2 cannot easily
flowinto the collector 6a side (taking sonme mnutes at the maxi mum
bec?r§e QL ggesenﬁe of sectioning portion 26. In this case, since

air/liqui exchanger 18 is not wetted with ink 2, it . happens.t it

i npossi bl e t5eeBLERAT IFRIPGHRF FIRR M7t 1519 &n§5FP@@P5rlﬁw?ﬁ?ﬁav?ﬁthL;Enf
i . a , the preventing function of forward |eakage fromthe palnt

assenDl y' by bEemaRApELYeHSOHCRt B YAELatsoPmE RESSHI SAPECTRARER (o
external air, by a meniscus 20 fornmed when air/liquid exchanger 18 of
col | ector 6GaipstemperdatWwreh ink 2. In order to solve the forward | eakage
probl em occurring fromsuch a situation, the enbodi ment of  the present

i nvention is confTheréaksdeafapnfh@lerbaraf PRK22IPPORTt n@1PHRIt3RKk 3 side
up to air/liquid exchanger 18 when the witing 25 1nstrunen£ LS.oriented
domnm%rds caﬁsbébésghléa.ComEEnAﬁaﬁlgbeE?FW€egoﬁ?ﬁbﬁiﬁFYoﬁ? AHRENE ¢ st
exanpl e as shown in Figs.23) 24 and 20, snorkel 25 and a spacer i

whi tch |t s int ggﬁaveﬁ Ypofethapreren e dARVERGLIOR 23R4 grlrb%ioi‘? 3‘"1]fggémfgn 3
contact to each other or are laid out with a_gap.5 r ef er abl :

or smaller) 8reapaatikBtedePNeBArrPY 9§°PHPtngp%FFég?'vgrP?vgﬁaggggrotg m
make ink 2 flow smoothly, the surfaces of the parts fromink conduit. 30 to
tpe crﬁnnel Eg@tﬂﬁiﬁﬁénsopa§tﬂ8nnﬁE€°Vﬁ§ 2338 I§h?lg ,eoreﬂﬁéﬂthéngurface
of collector 6a is reformed by a usually 10 | ied pla ‘
cheni cal tredtininkdanas ttﬁ%féﬁY’fh‘?:E%yq}TXJtﬁ? £) aeﬁn“@tgﬁg’%ggtn&\%g[ted.

By the above arrangenent) it_is gossi e to,

L R .

:’i![ r{ |S i ]9;; ?efﬁggigg’fsrﬁ%ﬂmﬁtlﬁ'ug[iﬁn?%shﬁi# gos,tigaquﬁ%rg?%gggoiﬁld@g%@ﬁggi rmum (
Since this t PREOEE nofneBuRongihike otie EEhTeRRiSaaErCoubabiyeten £ )
f oatured conPRGParin 1% 7o Mguid, §2ph, 1576 ¢GaR 0l £1868 but By HaySecond

of only air exchanger 18, ink may also flow into auxiliary

15 retaining grooves 17, thus making it possible to alleviate
the rushing flow.
Further, the arrangement of auxiliary retaining grooves
17, lateral grooves 22, partitioning portion grooves 23 and
narrow groove 21 assures that ink 2 v;ill flow into auxiliary
20 retaining grooves 17 when a sharp reduction in external air
pressure occurs as stated above, whereby it is possible to
reduce the amount of ink flowing inté main retaining grooves
16 as well as weakening the power 6f the rushing flow.
Moreover, when a sharp increase in external air pressure

25 occurs, the ink 2 held in auxiliary retaining grooves 17 can



46 that holds ink absorber 31 with a strength at |east greater than that
which will stop its falling due to gravity is provided in snorkel 25. 25
The structure of holder portion 46 may be forned in any 53 formas | ong
as it can have the necessary holding ef§zct. For exanple, partial
projections or undercuts, stepped portions to which ink absorber 31 is
press fitted can be used, or the whole part of snorkel 25 may be used for
press fitting. 5 Once the parts inside ink tank 3 nove either during
witing or during being stored, clearance portion 42 functioning as the

i ting nmy BRESFR B0, Lok FOBR A URN (it R EHREE oy Co R L AL er | ous

writing may | occurin

. Further, if | 0.f b . ' f
maki ng i nk. FPOR S T Lo 8t 6PaT B o Ar Ay P bt UBPERIEY a1y
these problens can he elimnated by the _gove confi%gpation. h@x%h a
second examITOBEs KS %ﬁ@réﬁﬁ’o@%ﬁgﬁﬁ 2 rSHBWAT FELG T BAnPET) FhRR; 5

W1 be i n dodeetuRs hsoisbai aeuiaer B drEies TREF S Sr8nsife par
S ace 1S P T L g B T AL ool AL g 1 h
Poss bl & 1 o TASEEE THRE LT Ob R BoLhaCRER R FARIEA o To rese gnY
Cae 4.t he 1 3 COBBMBREL LEF G0 THE RO LBAT 1 niemae i s paerensty 1
absor ber 31the permissible margin against flooding.
Since partitioning portion 19 has a rather irregular
10 configuration, there are cases where the collector end face
may dry when the device is assembled or when it has been set
with its tip up for a long period. In such a case, it happens
that this part becomes difficult to be wetted with ink 2
immediately. In order to reliably wet this part with ink 2
15 and practically shut off ink tank 3 from external air, narrow
groove 21 for leading ink and lateral grooves 22 and
partitioningportiongrooves23connectedtotheslittoenable
ink to reach auxiliary retaining grooves 17 are provided,
whereby the entire partitioning portion 19 gets wetted with
20 ink 2 once narrow grdove 21 gets wetted with ink 2.
As an effective configuration in the first embodiment
of the present invention, a snorkel 25 is provided, as shown
in Figs.3 and 4, in order to release ﬁhe alr at the top space

so as to suppress ink 2 from flowing out from tank 3 to as

25 little as possible if air at the top space(in the rear part



54 and snorkel 25, are incorporated in ink tank 3. Such parts entail a high
ri sk of being noved upon being dropped. Use of the inner wall of ink tank 3
or provision of ribs etc. is able to prevent backward novenent of these
contents, but 5 is inefficient against ghe forward novenent. As to
collector 6a, since it is put in contact at a nunber of sites with ink tank
3, it can be press fitted or can be rested on a cap so as not to nove.
However, since snorkel 25 is wanted to be formed with an extrenely
thin-wall ed structure so as not to 10 reduce the | oaded amount of ink, it
is difficult to fix. Further, gingf the_igk ab%ﬁ{be 31 iEd{orned f a
bundl e of fi¥eddkotankhdn@XPERHS VREPAERESSSSMR § dif Bt STIBHAEHT
probl em can be avoided if these inner parts are firply fixed so as_not to
move forwards. HoWRREFEL 3P JénSOCIPOSEHOE BaPBSt1gNLR ?%’F%%Inb%/glﬁﬂ%i ng of
a plastic such as pol ypropyl ene polgethylene . ABS or the like _ , which are
rat her infer§@Ra¥HRY éﬁ'&tgaﬁlﬁdg RB& A Ve PORELOR A7 ERTPIRGSRNBIRPLETr thi s
reason, it is preferred as in the present enbodinent that abutnent 47 is
provi ded so &k PELHHDAS TR AF AN §hRIZLSIIPRALOBE Ban Kedwesdy RdiTE ang
prevent forward novenent of them éThe operatjion of the third enbodi pent)
Sincedthe areReRjEMeR8 grnapgedhptd Eﬁb%%%ﬁ@rﬂd s Of t CPLLEFEPE ¢ A ways
assure the clearance portion that permts air bubbles to flow snpothly from
air/liquid exdiyePendng 39 arsarnyed| s the APPEoRdmatengrBepr18tt KT
constantly get wetted @ 55 with ink 2 without |qsing the excellent witing
performance #F & RYF1Ekan MeKe (TeRFWHY rthat 1nKuiddby? 4 138 SRR o of a
col | ector t%gf writing instrunment can be always fully achieved. 5 Further,
since the af®o}@nkntioned clearance portion 42 and the arrangenent of the
part surfaces along which ink 2 flows can bekéicgred even if an event, such
t

as bei ng dr opped, V¥#R FearaPREMNE e OLo ALK S mb% AT TRRIPS 2N obl em
e Tl ig s sl n e TR i, gt
Sl tuat i on orSeRTEd niss AR RS ERG rere of, thp aRET KRR YRS B et

of 'the wi tiHTeA R e ePEREPAL he Ry E s P AR Ro A ag e i | O
e possi bi & PEOGHEL S, Qs ond e AT uhhl L SRPRY) EHE AL SRGRICS
it ng anonst PR IHRCEESL ARy daddet TIRGAMPGRLR the ToPRESSE

varyjg presgiged o And! {0 A1 HEAPCE a2 BEMDIONERL s RS NachARge | N
t enper at ure, punpi ng phenonena resulting ?ron1capp|ng, bei ng dropped or
ot her reasonérfggngpnce secure safe and stable 25 witing performance. In
particular, 1t I's possible to provide 56 a writing instrument free from
f1ooding and forwgsd{ 5akagedraess Mhipala s40s frda\ynGy £ad Lnkler
conditions in which increase and reduction in pressure is repeated, such as
in an airplaggr ) aseexperisnces &y & busi PLSSPEESPTy Wb ¥ At £Sifk Wahe
traveling and who takes nultiple flights. Further, by the conbination with
t he ink absofbg{to iat £+8nBOtadblldr BAASHEAL tanit ¥ .0VESetBCofidhgt yorBIGh N but
al so solve the ink drop problemand the end of witing |ife problemat the
samey i me. ThgISist Fbsme@nbianrats ighasisk f @shdwet 180 fwiRtdh ons fsrmedcri bed
her et of ore conpared to conventi ona

of a groove or hole sufficiently small compared to the size

of vent portion 27(see Figs.3 and 4).
With the above configuration, when the device with a
reduced amount of ink is set with itsfpoint assembly 1 down,

25 ink 2 in ink tank 3 is able to move from the rear tank 38



configurations and hence contributes to providing a safe collector type

witing instrunment which is stylish and low in cost, can be easily

manuf actured and has a long shelf life, w thout having any deficiencies of

the parts for satisfying 15 the use in aa airplane. (The fourth enbodi nent)

Next, the fourth enbodi nent wlll be detailed with reference to Figs . 2, 4
5, 24 and 26 . Here ., for description convenience, Figs . 2, 4 and 5

are referred to but this enbodi mrent 20 can be al so applied to the other

enbodi ments described heretofore . In this enbodi nent, snorkel 25 has front
opening 28 and re eni.n The r NLRYg. 9 ty
posi tion mr%lqeeéﬁﬁkﬁr‘ge&\ﬁygﬁef&}ﬁgéﬁgtﬁ ﬁg%glx?gl i Fié;é:tlf%‘%ﬂ.e %.?]ﬁl nk 25

i o amounisie pireray PE T eGS0 Lrniﬂé}e%@?fkfﬁ A et ared 0"
Cemporari |y WEPREREARBARRARHR br MERCVRY (R ¥3§§18§%2‘% Pl 7
Var i ati on | Mg Skhras TR08 PECoY AT OROTA T M B PRCF R e
{1 00ch ng pr GEPRARHF 110 oc ERFESER anci- RETHAIAST e@'rteﬁéﬁﬁﬁ?e?%ﬁﬁéﬁo%% smal |
2 so i nor cadBSTE AR PELE6S ACLIINE ATK 2ok gV Letbonis, Fot FEEERE' O

refease
col l ector 6a fromrear_ open 9 of s orkel th o.tlqoding
probl em wi | 1 63cEtHe evdit &ﬁg ‘gngﬁjé’?‘ﬁd E AT é{lid&nﬁ:& epﬁtzaesssq'ug:ie1 gcghirl 2 n

lar , the f 29
Tor o 1t vt BN KT YR Cho SRS Eaih1S fitiad PR NBNRRYeabod PARNE! 5G| o
Loportant to Eé’é%%#ﬁgéf;%@ AREy 20k LhOHL8NKO P DY dBY6 Q! ¢ {568&119&&%' on 27.

20 The feat uP e present |nven ron

f |1 I 2 T I qt >
) Where resRRFEOEsir clin o fhe fnutd ShbaPitsey @%%?.%%éo% HePggeuEs,
portlon 27, Ttd(g?,g?élgaﬁrg *&%aﬁngs Al ndh SESRCE O?Pé @{g;te 5%11@0&&1980%& s

(Fig.5 ist A8 m ni'um cr oss- sectlon onduit 30, It (Fig.4) is

the total di St%g%féh s €RBUUL oS Qnorkdis 2bNGe R Bkl sapaAkLsnOl | nk

tank 3 and B mnimumw dth of air/liquid

exchanger 5 48, g g&egoéhatﬁ Abt/d Bt 1849RRI9CT Ik &AL efhd Bame

di stance of qU| exchanger 1n"the circu rential direction in

its cross-se anfu f egt r aki iba kel kaw n
relatlons 3 %%gggthéﬁa bg ES g??oﬁf t¥€ §§B§§gm 15 gﬁgl ~Y>1Is 9 | t

rel agigon 4 . Fﬁven%xﬁnﬁl( E)A@15b88§ b sHu@hedh. FhB. nhe present enbodi ment
perfornance of each exanple was tested using parts of UH 150 (a product of

M tsubi shi Pencil pogolde0fint HR HBEKEEnet Be wheHl thuei Bevheedescralreded th 15
reference to conpar ative exarrp es.

between low temperature and high temperature environments,

the pen is sealed with the cap in ordei: to prevent evaporation

of ink 2 inside. Taking an example of use in an airplane,

20 the pen is usually used on the groﬁnd under a pressure of
about 1 atm. and is capped in a state where thé pressure inside

_ink tank 3 has been stabilized in Qorrespondence with the
1atm.environment,sothattheinternqlpressureismaintained

at that level. After the user boards an airplane, the user

25 first opens the cap and uses the writing instrument under



As the evaluation itens, witing performance(vai i
: _ , r bubbl e per
ro?dlng behavi or upon a sharp variation in pressure, ink Bulrggakllty)1
Fertﬁrnance with the pen set downward (whether ink flows fromrear tank 38
foII e f:ol | ector side) 20 were evaluateth Evaluation result is denoted as

ol lows: (excellent) . free from problens; 0(good) . slightly affected but
no problemfor practical use; and X(failure) problematic. Qher itens
{eqU|red for a witing instrunment 25 wer e all validated so that description
(iuglmctﬁneldl | rret59 [Exe/rrpl e 1] Collector's maxi mumretention vol ume K=300 mm8
5 corr espandrdyced BEe %%%k?ﬁase)éﬁ‘%%o?%?%ﬂﬂ*m P o Sehne Tt 250 T
Ts ~ Tt=46.2 m8B Kk condU| t oS |sta&r&nce I emﬂgo -

TG ct
fgf_ge;go%ﬁg‘;@g@ Er853HF% S T R e o I, -
2cc A /1] QA SRR ok TR0, T T o s mcty on 2 1B
B=0. 045 nng) Eval uati on res %%e -2 nn1(cross e ot )
g RN
gg(r)]?glrprgnggt%g?qtﬁedt I\%Ofso%rcﬁ‘hg ;yﬁgg%ug Pﬁn%?gl n ?ﬁﬁeﬁﬁﬁ ﬁmm
di ffi%ul ti esth d-nf?‘l GﬁnNg %ﬂc')b ;Trﬁ:ﬁ rve%]yagxgg‘é%}rl ggtg(r)lf' hga%?gnﬁunﬁgi?n%{@t
vol ume K=300 m8B ubi c nll )£V o
. 3 t
cross-secti Gt Pl .Cl"ﬁ‘qmﬁn. L%%réag{‘%or;fd?ﬁ% ?gﬁ%age:b??%@o%%%ﬁggwmype
writing instrument, ink 2 floods in rush into collector 6

via air/liquid exchanger channel 18.
In the arrangement of the presént invention, the air
10 inside tank 3 in which the internal pressure is relatively
high can be released preferentially to the collector 6 or
6a side by means of vent portion 27. 1Ink 2 around the front
tank 37 also flows in at the same time, but the amount is
sufficiently small so that it is possible to prevent flooding.
15 Because, in a usual usage the same amount of air as tﬁat of
ink 2 flowing out for writing will enter the ink tank 3 side,
as air bubbles, through air/ liquid e#changer 18, and because
when capped the writing instrument is held in a pqcket with
its tip up or kept laterally in a bag, front tank 37 is, in
20 most cases, empty state (space), without ink. Thus, the
writing instrument is constructed so that almost no ink 2
flows into the collector 6 side or ink is unlikely to flood
when a sharp increase or reduction in pressure occurs.
If an abrupt movement of ink 2 or air inside the writing

25 instrument occurs, ink 2 is blocked by sectioning portion



it

Vent portion's total distance Tt=25 mm: Ts ~ Tt=25 rmB it
total mninumcross-section 1s=0. 65 m2 . 60 correspoﬁgihgktgopgegtcg 4
openings Ink conduit's total distance It=5 mm: Is ~ 1t=3.25 m8 I|nk t ank’
s ink caplamty Y=2000 m8 ( cubic mllid®eters ) 2cc 5 Air)liquid
exchanger's mnimumw dth B=0.2 nm (cross-section 2 ~ B ~ B=0. 08 mmR)

Evaluation result; Witing performance : D No '

ul t: . X probl em for practi
t?ough the nobility of air bubbles was slightly affected 18 caus?ﬁg Fﬁﬁ
starvation at a slight |evel Flooding behavior: ~ No flooding Ink pulldown

Eigl(‘)gr mc?g&&%’%&%ﬁ:%ﬂ}f&%ﬁé?@”&cﬂly@éé@ﬁTdUll%dt@ﬁ 6am rniateanthenevol une

° ] Vent "portion's to I Ni - i
BT ST s
TE O T R e st e
En Clr 'O'SQE o %g(i:ll%i?)rvlgl | gg_ogﬁ%%nb)%g,egi@ RbReMdBripet th:QJ.BSvrT%létZ)IE'L%k

5 2 or air occurs, the fluid flow is greater in the direction
in which it is most liable to flow. When flow of ink or air
through a passage of an identical size is considered, air
can flow much more easily through the passage. That is, when
an abrupt change occurs air can flow through vent portion

10 27 that opens to the space. In this case, air receives much
less passage resistance compared to the passage resistance
against ink 2 that f lows through ink conduit 30 when thewriting
instrument is set downward and hencé the conduit is wetted
with ink 2. As a result, mostly only air will flow to the
15 collector 6 side when a sharp increase or decrease in pressure
occurs.
As the second feature of this embodiment, an absorber
31 capable of retaining ink is disposed together with the
above-described snorkel 25. Providihginkabsorber31inside
20 ink tank 3 has the effect on reducing the volume of the space
(to be referred to hereinbelow as 'vdlume reduction effect')
without reducing the amount of inkéz when the space grows
in ink tank 3 as ink 2 is consumed;

As above, the amount of expansgion of the space itself

25 is reduced so as to weaken the powér of flooding, whereby



Eval uation result: Witing performance . ~ No E‘}roblern [ I or:

No ink flooded but ink alnmpst reached the naxigun1possrLng:Pgi?eg?v{g;- 0
coIIectorlcapaC!ty. 5 I nk pul | down perfornmance: ~ No problem [ Exanpl e 4]
Collectpr s maxi mum retention vol ume K=300 mmB (cubic mllineters) Vent
portion's total mninumcross-section Ts=7 m®2 . 10 corresponding to one ~3
openlngIVEnt portion's total distance Tt=40 nm: Ts ~ Tt=280 mm8 I nk
conduit's total mninmmcross-section 1s=0.13 m® . corresponding to one
Q. 4 opening Ink conduit's total distance It=1 nm: Is ~ 1t=0.13 mB 15 | nk

tank's ink capacity Y=3000 mm8B (cubi 111 ' I e

exchanger's #tnismRASAIRLP §90F98Hﬁ?2 ”3%%@%@%?%%§n§PgléhiﬁgL%Hfgd%P%ﬂ* )

Evaluatlon resul t: 20 Witing performance . ~ No problen1FIoodihg behavi or:
No ink floodbledt®ribk 21%®st reached the maxi num possible linmt of the '

L Ebomn ol o AR, BB nsBnEBt R ARl o b tpcysco
exanpl e] 62 Col l ector's maxi mum retention volume K= nventlgpal
mi | 1'i met er s) ERhRiCAKLVEF ORkLREpLETE 3%5\&56669%[’@? aSR0P (BR1 by ent
2.0cc 5 No snorkel and no ink absorber s)
5 portion27ofsnorke125. ?nordertomakethevolumereduction
effect of ink absorber 31 more effective, the ink absorber
preferablyhasalengthwhichreachestotheapproximatecenter
of ink tank 3 or extended to further rear.
When ink absorber 31 is keeping ink 2, the absorber
10 occupies the rear space without reducing the amount of charge
of ink 2 in ink tank 3, whereby it is possible to substantially
reduce the expansion of air when an increase or reduction
in pressure occurs.
Further, in order to take advantage of one of the benefits
15 of free-ink type writing instruments, that is, the feature
that the amount of ink left in ink tank 3 can be viewed from
the outside, it is necessary for iﬁk 3 to freely enter or
leave at least a sector formed around ink absorber 31.
Combination of the above feature with the constituents
20 of the first feature df the present invention provides for
a combined and enhanced effect thaﬁ is greater than the sum
of their individual effects.
As the third feature of the £irst embodiment, ink absorber

31 is formed with an unabsorbent cladding 35 so as to allow

25 only the front and rear ends, i.e., front and rear absorptive



1
]

Fxﬁlgﬁggggdrgzglt. Witing performance . ~ No problem Fl oodi ng behavior: X
|k 1] ooded (InEponI? sharp reduction in pressure when ink filled to hélf
o) [CD Lo pul | down performance: 0 No probl em because of no interna
bar (cubicnﬁillinéf exanpl e 1] Collect@8 s naxi numretention volume K=300
me .S e Corers) 15 Vent portion' s total m ninmum cross-section
i stance TLo40 mm: To o Tt-064 md I nk condu s total minimum

_ : ndui I Ni
cross-section 1s=0.03 m? . correspondlng to ones to;agpghphgugb I nk

condui t t |
capaci ty’ Y-pooyions (ocabRezh Anknat BPELP ZoRbPHE i PRG2 ME, SREREES

I qui d exchanger's

m ni mrum wi dt h B=0. 2
result:  63yvan asmﬁééﬁégm 10?%85%%‘1“ %‘%l gagm@ cgﬁbgﬁ%&%' o

fl ooded. | nk pull down perfornmance; i'ng behavi or: | nk
n
5 [ Conpar at iwiethetakpiles oFbep 3lect Shoggﬁaé?ﬁ n%lﬁq‘eno?oaﬁgg%%&%%%“em ly.

(cubic mllimeters) Vent
portion's tota - ' —
: not form an optimal shape gorlvenr]np P10 0855- SECLLA clkeale/9 ML

5 a shape providing the necessary function when combined with
other parts (ink absorber 31 in this case). As a result
unnecessary walls etc. can be omitted.

In the present invention, it is necessary to add extra
parts such as snorkel 25, ink absorber 31 and the like, which
10 | decrease the capacity of ink tank 3, compared to the
conventional configuration. Since 1t is neces‘sary to
decrease the amount of ink 2 or enlarge ink tank 3, by the
increased volume due to addition of these parts, these parts
need to be configured as small as possible. 1In the first
15 example of the present invention, in order to suppress the
increase in volume of these elements, the writing instrument
was formed so as to have a sectional configuration as shown
in Fig.5. In this embodiment, since the increment was about
0.2 mm3 (cubic millimeters), the volume increment could be
20 compensated by increasing the ink tank 3 in inside dliameter
or making it longer while the outside diametexr of the writing
instrument was unchanged as before.
Sectioning portion 26 may pbe formed integrally with
snorkel 25 and by press fitting the integral structure against

25 inner wall 34 of the ink tank as mentioned above, Or sectioning



corresponding to one ~1 opening 10 Vent portion' s total distance Tt=30 mm
: Ts ~ Tt=23. 7 nmB Ink conduit's total mninmumcross-section |s=7 m®2 .
corresponding to one ~3 opening Ink conduit's total distance It=10 nm:
s~1t=70 mB Ink tank's ink capacity Y=3000 mB ( cubic mllineters } 15
2.0cc Air/liquid exchanger's m nimumw dth B=0.2 nm (cross-section 2 ~ B ~
B=0.08 m®) Evaluation result: Witing performance : X Ink starvation
during witing 20 was observedwith no air bubbl es able tonove, producing
adverse effect . Flooding behavior: Dto X Ink flowed through the ink

conduit causing a Ia%%mngénﬁ%&ehrg;g)?iofvliagggogtwaiplpmlﬂmm from

per f or mance: POTRGOBr e op on of the fourth embodi ment) 64

The arrangenent Ofé’%éﬂﬁﬁi gﬁ;ﬁ&ggﬁ&%@%d ?ggs%ﬂﬁbf}ﬁ_ﬁ;_ﬂifiw&&?lihﬁriuact i on

of positivel $PPEE arr the outside.” Particularly, the

optim zation of the dinensions of A h tivn 26
opti m zat i onS8ogkednas i HerSHkE Tap ?‘&?}fﬂgﬁgvfgarc%??ggﬂg?h%%l% y realize

both the function of preventing_ ink i i i WhidrikRd 25

i nstrument i $aysbg ifﬁrQﬁYiaP?p?aﬁ%?aﬁ%#égﬁp%]&stogg{r% vaEE y the nobst severe
condition, and the functiqgn of pr er},t4i ng adverse influence on the witing
per f orsmance, anske 3ksitank APPEF 8P -the “dmount of ink left ( appearance )

the ink capacity and the like, i 0 ikl ‘ } PRE ddiibination
configuration profiHdshs ??B?Elgaﬁcﬁg%%ggg%%?g?@éda ove, it i snapolssi bl e
to provide a witing instrument. which i Ry X ¢ahkeinéh walilt i ng
per f or mance £fdSPOTESHZ? o m%loa%nﬁpﬁzﬁ?%g%?n%@ﬁg shar p ch?ange in
i nternal pressure _so as to.elimnat dgngh@nd fa08W8r g4 4 aadaigey
probl ems in athy p&SE BT‘@mH%Sgea%ﬁa}hogﬁ g(ri} %?thhgna\ivrni t ng instrument. As the

arrangenent and functi.gng of the [ f] L FyTRitd PohhK edhkhinner
enbodi ment haﬁrérl?@@ﬁo&g’?;‘i’ﬁ%%s z%%%%%‘?%#ﬁlﬁzé this eﬁbgdi ment makens it

possi ble to proyvide iting,i li;g%,pé i JSbhé FoPmiaw 5ty lal it auntd
excel }ent in Y&+t Pﬁdﬁb‘g? SPﬁg%gg.ﬂ‘%’t I's ia%%gg\gg:‘iabl e to suppress witing

anomal ies and forward ] eak A P4 b 3R aldie abx dl6agetebesndat yi ng
pressure in aﬂté‘iﬁ’ﬁja??e‘?n Sgggggﬁ)ﬁﬁg%n%ﬁgn\l/i ror?men'fJl with change in

tenperature, pupping DhENOMRNG,, 65rhESHbAdROE FF@RCERR.NY, ibedepictedped
or ot her reasgﬁgyﬁﬁ ‘ﬁ‘éﬁ%‘e se%&rae' safe and stable witing performance. In
particular, i{ is possi PLAXLhES Bo¥r bhbfoviewingoent free from

fl oodi ng and fBrﬁBr§§$g§%gagggroblens whi ch woul d 5 have occurred under
conditions in whi CEti{lbcraq%%epgggibgng if@tn 8 domdhsit 80 enrdpedmn&dtaskch as
in an airplane, as experienced by a busi nessperson who wites while

traveliing and;phia. takes gulbidbead! &1ghs.in Figs.8 and 9. Further, the .

number of conduits 30 should not be limited. Conduits 30 may
be formed at a plurality of sites on the ink tank inner wall

34 side (Fig.10) or on the sectioning portion 26 side.
Alternatively, the conduit may be provided by combination
20 of the above-described configurations. The cross-sectional
shape of conduit 30 should also not %be limited particularly.
Snorkel 25 may be formed with ynnecessary parts further
removed as long as it meets i:he configuration of the present
invention. Ink tank 3 may usually employ materials which can

25 inhibit evaporation of ink 2, for;example, transparent



Further, by the conbination with the ink absorber and 10 by linitation on
t he di nensions and ot her configurations of inner parts, it is not only
possible to inmprove the safety nmargin but also solve the ink drop problem
and the end of witing Iife problem at4®he sane tine. Thus, this
configuration provides effective functions as described 15 heretofore
conpared to conventional configurations and hence contributes to providing

an excellent, safe collector type witing instrunment which can be easily
manuf actured and has a long shelf life and excellency in visibility of the

amount of ink left at the_end of [ty LES iNk Lol Aava g drgs@d
defi ci enci eBOLYPXPRY b2 ¢ s‘P% raggt%% ﬁl%t” e uJée in an airplane and which

is stylish and | ow in cost wthout cessbhy¥ieh 8hMipg spemedl ofiotice
to the user(mEFhodij’fﬁ?l%}\*?e1 0P &g‘&i"%ﬁ%ﬁ %? thelerrbodi ments has been nade

separately for individual features faqr Lol staneen¥edinkicsuckach
enbodi ment brassparenhfy ePLAN® scerggxlglg%f%p%tn'& ely conbined with others,

SO0 as to provide a witing instrugen getgdleLPWAr 48 apgesbiredtpur pose.
For the col hecPBi, ABfie EE%HB raf‘ggﬂh&%g%(')l Fgcteor 6a eunpped with nore
desirabl e, auxiliary retaini ng ﬁr ooves 5 17 was expl ai ned. However, it is
possisbl e t odependdagt RB L&ScPHPERESSnd effects by using a conventional

collector 6 which has no auxilia retai.ni b thedysisital
Applicability 10Fiss-phedBfk 1i2n§é¥f{”i ngggr?ﬁgegggg‘}b?%d to collector witing

i nstrunents which can be used under a varying pressure environnent in an
ai rpl ane or empdgyimgRtenvi ronnent in which tenperature changes. In

particul ar, the present jinventi can.he H @Sk ahip1¥ iddgigidsndinr tihent s
which are used urfdner o feheRH %%s?“} &h\%ni c&%: ncr e;@e and reduction in

pressure is repeated, such_as_in i I plpangt agheskeveadcearbioms 27
busi nessper sMEFIRAE QR OFhFPRT Fggv%'}fi ngFa'Land who takes nultiple flights.

Lo b o e R P A7 gy e o o
direction when the writing instrumentis placedwith its point
assembly down, but as long as it is set within a certain range
of angle it needs not be so exactly set downwards. Further,
ink conduits 30 are formed at five sites in sectioning portion

15 26. Further, connection grooves 36 are formed from the center

of. sectioning portion 26 to each in]g conduit 30 so that ink

2 can readily flow to the front tank 37 side while ink 2 is
unlikely to be left over within rear tank 38.

Fig.1l3 shows a third example of the first embodiment.

20 The difference from the secondiexample resides in that

vent portions 27 arenot formed in combinationwith ink absorber

31 but are provided in a pipe-like form, integrally with (or

separated frém) sectioning portion 26. The arrangement of

this example, in which the ventilating means 1s provided in

25 a separated form, not built on the part combination with ink
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for storing a low viscosity ink in a free-state ink condition, 5 an ink
feeder portion extended fromthe ink tank to the point assenbly, and a
col | ector disposed between the ink tank and the point assenbly as an
adjuster elenent for storing ink withidla plurality of grooves when an
inner pressure is adjusted, 10 the witing instrunent characterized in
that: the ink tank is formed therein with a sectioning portion for
substantially separating the ink tank and a snorkel having a tubul ar vent
portion for establishing air conmunication between the front and rear

spaces divided by the sectioning 15 portion, Ayl @kddk tCcpadeiblef ta size
snal | er t hambskabesf 311h@rv‘éme’50‘??'?%%élﬁsﬁg'r ranged 1 n eit hgr the sectioning

portion or the ink tank inner or hoth . s APEnEPbh eClifierd YRR rWaEE NQ
i nstrunent aceyddienthe STdeqtH of %Pﬁeerégggrrjﬁg?%ﬁng: an i nk absorber which

is disposed inside the ink tan nd i e of 1 St Nnd i 18 magnnect s

with a centdm velamgrof igd tap 031 lt,sopgr&ﬁ]?g%hl’eg%]é iﬁ fffh?’;omthe ink tank to
the 25 point assenbly, 68 wherein the ink absorber is configured so that

its | ength &te laslonteadeaches to a position nore rearward than the

approxi mate center of the ink tank and | I RIS IR iSisdtzed so as
to create a spac&igoufd &l siq}?w[ Ife floﬁﬂir%]a'fgg%{n@or permtting free-state

ink to nmove therein and out thereof , and the ink absorber is configured so
as to be ablembediskh ink at |east at its ends, |ocated at a position

more frontward than the sectioni L e rkgsi@sd ah thagosition
more rearward thathe @ﬂféﬁe%tﬂg’ﬂg%ﬁﬁgg%w& E’%1'51u<5,‘§2§0rkell. 3 . The

collector type witing instrunent_aggcordi Graigiel rehropetieg 6o t he
i nk absor beramv%ﬂfﬁ‘hm’eﬁﬁ 8Fa§§i{n% %ﬁ"{% e outer peripheral side

thereof with openings at _only 15 th ed ot e2ahbrasf Dt
suction of iﬂkoﬁh?lezfthepéfﬁcyyﬁ? ondgﬁi%é\gg%ﬁgr}g%ﬁf%%r“ on and the

sectioning portion_in combination w i e¢r-BRRherddicopakinank
i nnetowal | . Qgsa.ibl\eéeﬂaéc"t‘a‘r?b?g Sé%&{&ta:dﬁgy:%%ﬁent incl udi ng: a poi nt

assembly with a witing point a | oy {9 1ds Fromisongektiing $horing
a low vi scos'r['P}siﬁ?nfﬁg‘ég?#%%gsé%%‘g&?é\ I%clolhndiuftﬁiﬁ:)n, an ink feeder portion

extended fromthe ink tank to,th ipL aaserbkyer@edta oal wedtdngdi sposed
bet ween the tRR VERE Bﬂﬁtigntﬁz SSP%t gssenbly as an adjuster elenent for
storing ink

performance Or other problems.

Beveled portion Cl of snorkel 25 shown inFig.14 is formed

by beveling the end part of snorkel 25 inwardly to the center

15
of ink tank 3 across the predetermined length Pl from rear
opening 29 so as to create a flat rear opening 29a having
a greater opening area than that of rear opening 29.
BeveledportionCZOfsnorkel25showninFig.15isformed
20 by beveling across a length P2, whgch is shorter than that

of beveled portion C1l shown inFig.14, at the same inclination,

forming an angled rear opening 29b having a greater opening

area than that of rear opening 29.

The shape of the beveled portion of snorkel 25 should

25 not be limited to the above configurations.



- |
68 wherein the ink absorber is configured so that its length at |east
reaches to a position nore rearward than the approxi mate center of the ink
tank and its radial dinmension is sized so as to create a space around
itself in the ink 5 tank for permtting2free-state ink to nove therein and
out thereof ( and the ink absorber is configured so as to be able to absorb
ink at least at its ends, located at a position nore frontward than the
sectioning portion of the snorkel and at a position nore rearward than the
rear vent opening 10 of the snorkel. 3 . The collector type witing

instrunment according to Clapm.l of, %}M ifedHp i nk absorber has an
unabsorbent('Ehad@Pﬁﬁtho?h‘é%g)ER%r”D%sr?p era(?i Si dePt hereof with openings at
only 15 the front and rear ends.tq ald. f QL $HGLtANeREmphEsWhile bée
snorkel defines The @‘é%‘t’tb%ﬁi% P i5d ftl%\egtsgcti oni ng pOI‘tIpOI’l i n conbination
with the ink absorber or the ink tank inner wall. 20 4 . A collector type
writing i nsdeagehbednBeHlr ng : a point assenbly with a witing point at the

tip thereof , an ink tank for stoti | SeRSEhYibAknbe enlyee-state
i nk condition, afbhpnRTreBgerep r?%oﬁg%%%ﬁggﬁtf?gmthé ink tank to the

poi nt assenbly, and a_ coll ectqr dispos 0 i k1t aBkogndypsk t he
poi Nt assenprpvidesn thE §&fer %Bpgh@fﬁﬁ ggﬁg{‘%ﬁg&?ﬁ% 69 W ?hi n a

plurality of grooves when an_inngr_pr i didssitrrd itnike FvbbaLAG
i nstrument Mﬁaéﬂgellpféaumﬁnf:ﬁat}'?hee?slﬁ%‘?%aén%x?s %b(si"rrred therein with a

sectioning portion 5 for substanti al Ser i Resd DK mantex
snor kel havivﬂ@nat%hf‘tﬁBPf‘i6’5615591]:35‘{%&]15&?92%&%géz}%ﬁllé%n]i%%?cati on between

the front and rear spaces divided t | QA 1EYd itoe fandtdon
cl earance po?itﬁfbﬁhélqﬁ?mﬁlﬁggfaﬂperﬁﬁ&%%dh@f?eﬁﬁ%bcglrﬁes 10 to nove therethrough

is provided between the col] ector fker®Yqf Oh81 dWlL Pespaceirguor ti on
defi ni ng t heokpreveptifng %Ptafﬁ%eaab%gllpﬁ:p n.E 5T e col | ect or type witing

i nstrunment according tqQq dajm fAUdihRI [ Mo e aranknkebedys arber
whi ck0i s di sﬁ&e’ef“%’s"i“ﬁ% St’fFLe‘i ﬁﬁffnég I's capable of storing ink and

connects with a center core q £ONe irdid { smiof rase t he
ink tank to Q%ubBi?Ha‘é%%e%Iér&&Eé WAz areisi

Further, since air is released, the power

on an airplane.
of ink. flushing can be weakened if ink flows out and it is

also possible to solve the problem of ink accumulating within

15 the collector due to use under conditions in which increase

and reduction in pressure is repeated. Thus, this

configuration is able to totally prevent accidents of

collector type writing instruments, including f£looding and

forward leakage.

20 The arrangement in combinatio'r;a with the ink absorber

provides a combined enhanced effect of the function of the

invention for releasing expanded air to the outside of the

writinginstrument as much as possiblg and the volume reduction
effect of the ink absorber, whereby it is possible to provide

25 a writing instrument with which the problem of flooding will



20 wherein the ink absorber is configured so that its length at |east
reaches to a position nore rearward than the approxi mate center of the ink
tank and its radial dinmension is sized so as to define a space around
itself in the ink tank for permtting free-state ink to nove therein and

out 25 thereof , the ink absorber is configured so as to be able to ~0
absorb ink at least through its front and rear openings, and the space
portion is formed with an air bubbl e passage channel that will not bl ock at

| east part around the front end of the ink absorber and an abutnent for
limting the forward 5 novenent of the ink absorber. 6 ." The collector type
witing i nstalmest wmever dpaxgutro Claim4 or 5, wherein the spacer portion is
integrally forned at the rear end of the collector. 10 7. A collector type
witing instrunemfurticétidibveawsepoifnprasssibhyofivithie ankrabsogbeni ntheat t he
tip thereof , an ink tank for storing a low viscosity ink in a free-state

i nk condi ti omnk adiropkpfeelean woidh omwkd enclarc fwhen tihe ivikitimk peinte
poi nt 15 assenbly, and a coll ector disposed between the ink tank and the
poi Nt assenthava@oedn kEptsupwaelieoantbd aresstloeidng Bakausehofi presence ity of
grooves when an inner pressure in the ink tank is adjusted, the witing

i nstrgnent chariant evstather 3thathe 20rithing rinsttamimeint enndeliviereimkwi th a
sectioning portion for substantially separating the ink tank and a snorkel
havi ng a ventheeghi D £ afe@dedlaimolinty £or epprurimatedy beéweesittheO f ront
and rear spaces divided by the sectioning portion, a clearance portion

al | owi ng f ormép&r&ndf atlie bbbt £5g 2hife sthwelahky etdirthghfatsric ovl theelr

bet ween the col |l ector and 71 the sectioning portion, and the parts
present fromypeonecti Dhengfpoel ianispossikbe tomdlofe threendldfeexbtingxcept
the ink tank, are integrally nolded, fixed close to with a small enough gap
t her ebet weenl bferprotdasn ivh thofiteet vk ttypet wribing dmstofuments ok avpkd
sectioning portion, and collector while the parts present fromthe
sectioni ng pohéiwnitinghénstaument abrupblyosteppbng erteprdt he i nk tank
are laid out so that ink will be able to spread and wet the surfaces of the
parts other than Ihdushkativwelyg0 imneddibion Bo improvemerttof thee witing
i nstrunment according to Claim?7, further conprising:

collector's adjustment capability as to internal pressure
formoderate variationby provision of the auxiliary retaining
grooves, the configuration of the present invention makes
15 adjustment against sharp change in internal pressure and
provides the function of eliminating the occurrence of
flooding and forward leakage in any possible usage situation
of writing instruments.
With consumption of ink from griting, alr bubbles go
20 up through vent portion 27 and are reieased from rear opening
29 into ink tank 3. Upon this, air bubbles easily depart £rom
the rear opening owing to provision of beveled portion Cl
or C2. Thereby it is possible to prevent air bubbles from

congesting in vent portion 27 and cahsing an adverse effect

25 on writing performance.
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an i nk absorber which is disposed inside the ink tank, 15 is capabl e of
storing ink and connects with a center core or a collector core which | eads
ink fromthe ink tank to the point assenbly, wherein the ink absorber is
configured so that its length at |east ggeaches to a position nore rearward
than the 20 approximate center of the ink tank and so as to be able to
absorb ink through the front and rear openings , and the snorkel is forned
with a holder portion providing friction against the ink absorber so as to
hold it with a strength at |east greater than that which will stop the ink
absorber falling 25 due to gravity when the witing iﬁ%%iﬁnEn% IS gut
stationarily. Azcordingeteshectinst eppedimentApdeistrathBRECLERF ing to
Claim?7, further conprising: an ink absorber which is disposed iniLde t he
ink tank, 5iitsisapedsibls tot proMgderk Wrddd nGoAREETENGPE I R F1dBre or a
col l ector core which leads ink fromthe ink tank to the point ,assenbly,
wher ei n t he andk salyddisbernidsesoalllgntetn seos haperfrmancfn it Péa?ﬁspeaches
to a position nore rearward than the 10 approximate center of the ink tank
and so as t pdssidilee tico satppares S thet PCSYERenge Ofo PUMRAR I, 2RENGTENngs |
and the snorkel has an abutnent formed of a_stepped portion for at |east
preventing tdesultkirgbEmope cabpdfgnovfaget BRRen YHeY Yoy Rrefsiiiy a5 10 .
A collector type witing instrunment including : a point assenbly with a
Wi ting poi rtimtlareeand psagerigoin enghrparens Wi thrhangs m&ealﬂ%%t\ﬂr?c osity
ink in afree-state ink condition, an ink feeder portion extended fromthe
i nk tank to ame heoice segurss aafle anhetad® Meditdn 4 iPSFFOTI A G meen™ he i nk
tank and the point assenbly as an adjuster elenent for storing ink within a
plurality ofpayrthewdamhdt 45 paEeibpeelapEOoYRdRH wﬁ%&n&‘ﬁéﬁ%ﬁ"c“ﬁ{g
i nstrunment characterized in that: 25 the ink tank is forme IQgreggﬁfdth a
snorkel whi cigee £rom filegdanpyard Lorwasshlepkags PEOPLARF C1L W oni ng
portion for substantially separating the ink tank, a vent portjon for
est al i shi ngrave cgeurtAfSRAeHCORILENTS hR WG INGRPITAPPE FEET LM vi ded
by the sectioning portion ) and an i nk conduit . fgr establismighé
conmuni cat i okd PEERBBRE VRS KARAES 1 TR 2F AMALAYTPLAPC 1 SRIE* AT VEN
portion of the snorkel has front and rear openings ,..the_rear j i's
di sposed, wi®¥ ar BapdBesEBerReR MUV ILILECY gﬁ? tartgavaélﬁtf’eﬁ g flggw%‘g;%mrée%r war d
than the ink conduit,

multiple flights.

Further, by the combination with the ink absorber, it
15 is not only possible to improve the igsafety margin but also
solve the ink drop problem and the endof writing life problem
at the same time. Thus, this configuration has effective
functions as described heretofore compared to conventional
configurations and hence contribut%s to providing a safe
20 collector type writing instrument wéich is stylish and low
in cost, can be easily manufactured and has a long shelf life.
(The second embodiment)
Next, the second embodiment wéll be detailed with
reference to the drawings. ;

25 Figs.1l6 to 22 show the configurations of the present



10 and the arrangenent is configured so that t# ] i
_ _ e follow ng rel at
2 hold: relation 1 . Ts > Is relation 2 . Tt > 1t, 15 mhe?e ' Ts!OP: i and

t?tal nininun1crpss-s§ction_of the vent portion, ' Tt' is a total distance
0 the vent port!on, Is' is a total i mum cross-section of the ink
conduit and It' is a total distance of the ink conduit. 20 11. The

collector type witing instrunent accordin '

ctor t \ ; . g to Caim110, further
conprising: an ink absorber which is disposed inside the ink tank, is
capabl e of storing ink, and connects with a center core or a colléctor core

whi ch | ead '
S oo ep LK L0k B! BigEaPPLPL "SRBARAY, of Plsghereir

BL Ab sorb ink by its part,

t |
?ear 32?& We%%g%é r’;)m 4 | Ea&%n&;{?g%oy %nts\é% fial %x%m?ﬁ%' YORNIR €

nter a portron where

free-state ink is 5 stored |n t nk tank
; t, | east both the fro
and rear paembodimenic@ngh g&l@b& WSh RO Q&%#%ﬁﬁ)pern1ts t he anount opt

by ¢ he. | nk Sﬁkc%kﬁée%%?% B Hhegeirent ‘-*L%%é“*?%%ﬁ%%fﬁ?ﬁs@?’?p{ e,
ree-tate iaf s SPSCRTOROFHLOR ARk DOREL L Brt Te T dat bR gaR Ry et " ©
snorkel 1 rI.;Eldoer];[eol %%egn%t 1§kp§t?slc§f€gr C.’Jlo%%dt 8tﬁe£'efi‘£r€£'dare arranged
inside ink tank 3. If conventionally used sponge and other
parts are disposed simply on the top of collector 6a, air
bubblesarisinguponair/liquidexchangecannotpermeatehence
10 writing unevenness may occur. As thg means for prevention
against this problem, spacer portion 43 is provided.

In the present embodiment, spacer portion 43 is
integrally formed on the rear end of collector 6a so that
air bubbles from air/liquid exchanger 18 can smoothly pass

15 through vent portion 27 of snorkel 25 to reach the rear part
of ink tank 3.

The spacer portion 43 is formed at limited sites on the
rear end of collector 6a (Figs.17 tq 19) with an air bubble
passage channel 45 (Figs.17 to 19)gformed so as to assure

20 aclearanceportion42(Figs.17to19X¢hatpermitsairbubbles
to move.

Further, spacer portion 43 has an abutment 47 (Fig.18)
on which the front of ink absorberﬁBl is abutted, whereby

ink absorber 31 can be prevented from moving forwards.

25 Spacer portion 43 should have a size just large enough



of the collector. 15 12. The coll ector type vvri‘ti ng instrunment according to
Claim10 or 11, wherein all the following relations 3 and 4 hold: relation
3. K>Ts ~Tt >0.01l ~Y>1s ~ It relation 4 . |Is > 2 ~ B2, where 'Ts'

is the total mninumcross-section of #Re vent 20 portion, ' Tt' is the
- total distance of the vent portion, ' Is' is the total m ninmm
cross-section of the ink conduit, ' It' is the total distance of the ink
conduit) "Y' is a maximumink capacity of the ink tank, ' K is a maxinmm

ink retention capacity of the collector and '"H is a mninmnumw dth of an 25
air/liquid exch er, . T. gtbech@t iFpetWMsttog lasge uneme
accordi ng tBoaﬁgfg 2ot )é?%ﬁ%gsﬁ%ﬁél , 7 and 10 , wherein an end portion

of the vent_portjon pof | 1.1 ',Eti"mazb;@wneﬂ- polikehy 5
T Aaa AL BRGRER T Sl B g B R b R AL APR. Age
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cal ca] cal cal cal calcal G3L.ealsahgpke pkatheg aakeakiehesheal eabexiazhaal cal cal

ca] ca] ca] caltg®ica

1L $$KI &' | §73 ;i)c E)* %”é ;T’%{%ﬁ‘é; gt?i@tﬁ-]}m Zdonalaxahalocaisc ainca) ca] ¢

a) ca] ca] ca] cajcaJca]ca]ca] ca]ca]ca] ca]ca] ca]ca]calc

at3-4---.1.J. . éo; %/(,52/]‘%/’3][ %‘gj]d(%i(%[aﬁ)c% Fa&/ 383399 ‘therefrom are greater

;}xsnid_Z]] é’éﬂ ] aj caJ ca] ca]cal ca] ca]ca] ca]ca]ca] calca]ca]c
a] ca) ca] ca] cal calcal ca] cakca, Ls 1 t t about
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y adi

caler S LAEHARER Rt -sson ankas] pemanioiy o o oo
LELLLMVIVBN\ NN} X s ni ! i eda)ata wa
a) ca] ca] ca] %%]‘%:%]%ﬂzf %‘ZE}'?:%]] %ﬁ%ﬁ}ﬁ}ﬁ}%ﬁﬁﬁo@ma JojaRgReal cal ¢
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hahhhhhi Ri i 1T T35 T kSkkZI J1 111111 =m@mmm} xsni d_z] ] ca] ca] ca] ca ca}ca] cal c
a] caj ga] ca] cphgahkal & Al o) 6@ 1 riajmsa]ada e flodhgapc dped] eRPRAPLatEa] ca]
a! mimOn4n5nennnnnnooo .

contiguous to narrow groove 21 are formed so as to be inserted

into the front end part of ink absorber 31(Figs.17 and 18).
Provision of projections 41 makes it possible for ink

2 in ink absorber 31 to flow into gir/liquid exchanger 18

20 of collector 6a even if point assembigy 1 is set downward when
free-state ink 2 inside ink tank 3 1s used up and when ink

2 is stored virtually to fully 100% in ink absorber 31. As

a result, a meniscus can be formed at air/liquid exchanger

18, whereby it is possible to prevent forward leakage because

25 the ink head acting on point assembly 1 can be equalized to
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In the present invention, two parts, ink absorber 31
and snorkel 25, are incorporated in ink tank 3. Such contents
entail a high risk of being moved upon being dropped.

Provision of ribs etc., in ink tank 3 is able to stop their

backwardmovement,butisinefficientagainstforwardmovement.

This can be avoided if the parts are firmly fixed so as not
to move forwards. However, in general, the parts are formed
by molding of a plastic such as polypropylene, polyethylene,
ABS or the like, which are rather low in strength and in heat
resistanceforeasyassembly. Forthisreason,itispreferred
as in 1':he embodiment of the present invention that the spacer
portion 43 is formed with abutment 47 for supporting both
the ink absorber 31 and snorkel 25 so as not tomove forwards.

Further, a lead portion 39a is arranged so as not to
be in direct contact with ink absorber 31, and a collector
core 7 is interposed therebetween so that ink 2 can be lead
out from collector core 7 (Fig.20).

Collector core 7 is connected with and inserted into
ink absorber 31 so as to lead ink 2:required for writing to
point assembly 1 and is also connected to lead portion 39a
so as to deliver ink 2 thereto. |

The lead portion 39%a in this case was configured by
providing projections 41a defining a lead channel 40 of a
small enough gap so that the lead portion can be connected

to collector core 7 by contact or via ink held by capillarity.
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formed by a projective structure or defined by projections
5 ~ 4la. It is possible to create a channel 40a for leading ink
2 toward air/liquid exchanger 18, by incising the rear end
part 19e of collector 6a (collector's rear end face, for
example) as shown in Fig.22. In Fig.22, channel 40a is
connected to air/liquid exchanger 18 via narrow groove 21.
10 (The operation and effects of the second embodiment)
The arrangement of the second embodiment not only
'provides the functions of the first embodiment but also makes
it possible to constantly create a clearance portion that
permits air bubbles from air/liquidﬁexchanger 18 to flow
15 smoothly. Since, while the excellent writing performance of
a collector writing instrument is thus maintained, the
aforementioned clearance portion can be secured even if an
event, such as being dropped, which may cause the contents
to move, occurs, no problem will occur. That is, this
20 configuration makes adjustment against sharp change in
internal pressure so as to provide the function of eliminating
the occurrence of flooding and forward leakage in any possible
usage situation of writing instruménts and hence provides
a writing instrument having excellent writing performance.

25 As the arrangement and functions of the writing
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freefromaccidentalfloodingandforwardleakagewhidhwould
have occurred under conditions in which increase and reduction
in pressure is repeated, suchas in an airplane, as experienced
by a businessperson who writes while traveling and who takes

10 multiple flights. The description of the functions and
effects brought by the configuration similar to the first
embodiment is omitted.
(The third embodiment)

Next, the third embodiment wili be detailed with

15 reference to the drawings.

Figs.23 to 25 show the configuration of 'the present
embodiment. Figs.23 and 24 show a first example of this
embodiment, Fig.25 shows a second example. Here, Fig.19
showing the same configuration should also be referred to.

20 The features of the present embodiment reside in that
the parts, present from sectioning portion 26 to the rear
end of collector 6a except ink tank 3, are integrally molded
with, fixed close to with a small enough gap therebetween
orfixedincontactwith,atleastoneofinktank3,sectioning

25 portion 26 and collector 6a while the parts other than ink
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5 In sum, since writing instruments are usually kept for
a long time with their point assembly 1 up after they are
capped, there is a high possibility that almost no ink is
present in clearance portion 42 (Fig.24). When the pen is
oriented downwards for writing, it is possible for ink 2 to
10 take a long time to flow out and wet parts up to air/liquid
exchanger 18 as already mentioned. However, there happen
cases where ink 2 cannot easily flgw into the collector 6a
side (taking some minutes at the maximum) because of presence
of sectioning portion 26. In this case, since air/liquid
15 exchanger 18 is not wetted with ink 2, it happens that it
is impossible to obtain the proper function of a collector
writing instrument i.e., the prever;ting function of forward
leakage £rom the point assembly by crfeat ing a reduced pressure
state in ink tank 6a compared to external air, by a meniscus
20 formed when air/liguid exchanger 18 of collector 6a is wetted
with ink 2. In order to solve the! forward leakage problem
occurring from such a situation, theftiembodiment of the present
invention is configured so that tl'ie flow of ink 2 from the

ink tank 3 side up to air/liquid exchanger 18 when the writing

25 instrument is oriented downwards can be assured.
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which is integrally formed at the rear end of collector 6a
are made to contact to each other or are laid out with a gap
5 (preferably about 0.2 mm or smaller) created therebetween.
It is further effective if in order to make ink 2 flow
smoothly, the surfaces of the parts from ink conduit 30 to
the channel are formed so as to make; ink 2 easily flow, or
when the surface of collector 6a is.%reformed by a usually
10 applied plasma treatment or chemical treatment so that the
surfaces of the parts can easily get wetted.
By the above arrangement, it is possible to avoid the
occurrence of a situation in which air/ liquid exchanger 18
can not get wetted with ink 2 for some minutes at maximum.
15 That is, it becomes possible to wet air/liquid exchanger 18
with ink 2 within some tens of seconds:at maximum (it is faster
because some areas of the parts have been usually wetted).
Since this time is not so long as to cause leakage of ink
2 at thepen tipina problematic situation, no forward leakage
20 will occur.
As the second featured configurfation, a holdex portion
46 that holds ink absorber 31 with a s;trength at least greater
than that whichwill stopits falling dhe togravityis provided
in snorkel 25.

25 The structure of holder portion 46 may be formed in any
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or the whole part of snorkel 25 may belused for press fitting.
5 Once the parts inside ink tank 3move either duringwriting
or during being stored, clearance portion 42 functioning as
the passage of air bubbles when a sl;arp change in pressure
occurs or during writing may vary in ;i,ts size and ventilation
problems may occur in serious cases. Further, if large gaps

10 form between parts, the function of making ink 2 flow on the
surfaces of thepartswillbe deteriorated. Allthese problems
can be eliminated by the above con:=figuration.

Next, a second example of the second embodiment is shown
in Fig.25.

15 In this example, a projection 44 is integrally formed
with snorkel 25 so that it will be in contact with collector
6a, whereby flow of ink 2 along the g:part surface is assured.
Further, an abutment 47 is also integj:'ally formed with snorkel
25. This projection 44 and abutment 47 may be formed as

20 separate parts. However, integration of these parts as in
this example makes it possible to reduce the number of parts
and hence reduce the cost of produc:;s . Other components and
functions as well as their effects gare the same as the first
example. 7

25 In the present invention, two parts, ink absorber 31
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is able to prevent backward movemenE of these contents, but
5 is inefficient against the forward movement. As tocollector
6a, since it is put in contact at a number of sites with ink
tank 3, it can be press fitted or can be rested on a cap SO
as not to move. However, since snorkel 25 is wanted to be
formed with an extremely thin-walled structure so as not to

10 reduce the loaded amount of ink, it is difficult to fix.
Further, since the ink absorber 31 is formed of a bundle of
fibers or sponge, this also makes it difficult to f£ix. This
problem can be avoided if these innéi‘ parts are firmly fixed
so as not to move forwards. However, in general, these parts
15 are formed by molding of a plastic such as polypropylene,
polyethylene, ABS or the like, whicia are rather inferior in
strength and heat resistance for ééasy assembly. For this
reason, it is preferred as in the épresent embodiment that
abutment 47 is provided so as to supéort both the ink absorber

20 31 and snorkel 25 and prevent forWard movement of them.

(The operation of the third embod?j;.ment)

Since the arrangement of the t;hird embodiment makes it
possible to always assure the clearance portion that permits

air bubbles to flow smoothly from air/liquid exchanger 18,

25 this enables air/liquid exchanger 18 to constantly get wetted
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of a collector writing instrument, whereby the functions of
a collector type writing instrument can be always fully
achieved.

5 Further, since the aforementioned clearance portion 42
and the arrangement of the part surfaces along which ink 2
flows can be secured even if an event, such as being dropped,
which may cause the contents to move, ‘occurs, no problem will
occur. That is, this configuration makes adjustment against

10 sharp change in internal pressure soas to provide the function
of eliminating the occurrence of flooding and forward leakage
in any possible usage situation of writing instruments and
hence provides a writing instrument hjaving excellent writing
performance.

15 As the arrangement and functions of the writing
instrument of the third embodiment have been described
heretofore, similarlyto the above embodiments this embodiment
also makes it possible to provide a writing instrument which
is slim and stylish and excellent in writing performance.

20 It is also possible to suppress writing anomalies and forward
leakage from the pen tip due fo usaéée under vafyi.ng pressure
in an airplane, usage in an environment with change in
temperature, pumping phenomena resulting from capping, being
dropped or other reasons and henc¢ secure safe and stable

25 writingperformance. Inparticular, it ispossibleto provide
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increase and reduction in pressure 1s repeated, such as in

2C

an airplane, as experienced by a buginessperson who writes
5 while traveling and who takes multiple flights.

Further, by the combination with the ink absorber, it
is not only possible to improve the safety margin but also
solve the ink drop problem and the end of writing life problem
at the same time. Thus, this configuration has effective

10 functions as described heretofore compared to conventional
configurations and hence contributes to providing a safe
collector type writing instrument which is stylish and low
in cost, can be easily manufactured and has a long shelf life,
without having any deficiencies of the parts for satisfying

15 the use in an airplane.

(The fourth embodiment)

Next, the fourth embodiment will be detailed with
reference to Figs.2, 4, 5, 24 and 26. Here, for description
convenience,Figs.Z,4and5arerefe:redtobutthisembodiment

20 can be also applied to the other embodiments described
heretofore.

In this embodiment, snorkel 25 has front opening 28 and
rear opening 29. Therear opening 29 is arranged at a position
more rearward, with respect to theaxial direction, than ink

25 conduit 30 which is formed around the front end of snorkel
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29,andtheink2maybéusedforwritingortemporarilyretained
5 in collectbr 6a. At this stage, the air space in ink tank
3 is small, hence expansion or contraction of the space inside
due to variation in pressure or due tovariationin temperature
is smaller compared to the maximum retention volume K of
collector 6a. Hence no flboding problem will occur.

10 When the amount of ink 2 left becomes small as it is
consumed,thespaceincreasesandhencetheamountofexpansion
also increases. However, the expanded air can be released
outéide via collector 6a from rear opening 29 of snorkel 25,
so that no flooding problem will occur even when a sharp

15 variation inpressure occurs. Inparticular,thefeéturethat
rear opening 29 is disposed at a position more rearward, with
respecttotheaxialdirection,thanihkconduitBOisimportant
to positively release air from tank 3 by way of vent portion
27.

20 The featured coﬂfiguration of;the present invention is
that the following relations 1 and 2 hold:

relation 1 : Ts > Is
relation 2 : Tt > It,

where Ts (Fig.5) is the total minimum cross-section of the

25 vent portion 27, Tt (Fig.4) is thé total distance of vent
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conduit 30, Y is the maximum 1 capac of ink tank 3 and
B (Figs.2 and 26) is the minimum width of air/liquid exchanger
5 18. The width of the air/liquid exchanger indicates the
distance of the air/liquid exchanger in the circumferential
direction in its cross-section.
As a further effective configuration, the following
relations 3 and 4 holds:
-10 relation 3 : K > Ts* Tt > 0.01°Y > Is* It
relation 4 : Is > 2°B*B (two times B squared).
In the present embodiment, performance of each example
was tested using parts of UB-150 (a product of Mitsubishi
Pencil) sold on the market, the result will be described with
15 reference to comparative examples.
Astheevaluationitems,writingperformance(airbubble
permeability). flooding behavior upon a sharp variation in
pressure, ink pulldown performance with the pen set downward
(whether ink flows from rear tank 38 to the collector side)
20 were evaluated.
Evaluation result is denoted as follows:
O(excellent) : free from problemns; A(good) : slightly
affected but no problem for practical use; and X(failure):

problematic. Other items required for a writing instrument

25 were all validated so that description is omitted.
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Collector's maximum retention volume K=300 mm® (cubic
millimeters)
Vent portion's total minimum cross-section Ts=1.54 mm? :
5 corresponding to ¢1.4 opening
Vent portion's total distance Tt=30mm : Ts * Tt=46.2 mm®
Ink conduit's total minimum cross-section Is=0.13 mm® :
corresponding to ¢0.4 opening
Ink conduit's total distance It=2 mm : Is® It=0.26 mm’
10 Ink tank's ink capacity ¥=2000 mm® (cubic millimeters) :
2cc
Air/liquid exchanger's minimum width B=0.15 mm
(cross-section 2 *B* B=0.045 mm?)
Evaluation result:
15 Writing performance : O No pJ::oblem
Flooding behavior: O No flooding with enough margin
Ink pulldown performance: O to A No problem for
practical use though ink had slight difficulties to flow down
[Example 2]
20 . Collector's maximum retention f‘évolume K=300 mm® (cubic
millimeters)
Vent portion's total minimum cross-section Ts=1.0 mm® :
corresponding to two ¢0.8 openings:
Vent portion's total distance Tt=25 mm : Ts* Tt=25 mm®

25 Ink conduit's total minimum cross-section Is=0.65 mm? :
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Ink tank's ink capacity ¥=2000 mm® (cubic millimeters) :
2cc |
5 Air/liquid exchanger's minimum width B=0.2 mm
(cross-section 2 °B*B=0.08 mm?)
Evaluation result:
Writing performance :»ﬁx No prablem for practical use
though the mobility of air bubbles was slightly affected
10 causing ink starvation at a slight level
Flooding behavior: O No flooding
Ink pulldown performance: O No problem
[Example 31
Collector's maximum retention volume K=300 mm’ (cubic
15 millimeters)
Vent portion's total minimum c#oss-section Ts=7 mm® :
corresponding to one $3 opening
Vent portion's total distance Tt=40 mm : Ts * Tt=280 mm’
Ink conduit's total minimum créss—section Is=1.9 mm® :
20 corresponding to three ¢0.9 openinés
Ink conduit's total distance ft=10 mm : Is* It=19 mm’
Ink tank's ink capacity ¥=2000 mm’ (cubic millimeters) :
2cc

Air/liquid exchanger's minimdﬁ width B=0.2 mm

25 (cross-section 2 ° B * B=0.08 mm?)
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Evaluation result:
Writing performance : O No problem
Flooding behavior: /A No ink flooded but ink almost
reached the maximum possible limit of the collector capacity.
5 Ink pulldown performance: O No problem
[Example 4]
Collector's maximum retention Qolume K=300 mm’ (cubic
millimeters)
Vent portion's total minimum cross-section Ts=7 mn’
10 correspdnding to one ¢3 opening
Vent portion's total distance Tt=40 mm : Ts * Tt=280 mm’
Ink conduit's total minimum crogs-section Is=0.13 mm® :
corresponding to one ¢0.4 opening
Ink conduit's total distance It=1 mm : Is° It=0.13 mm®
15 Ink tank's ink capacity ¥=3000 mm3 (cubic millimeters) :
3cc
Air/liquid exchanger's minimum width B=0.2 mm
(cross-section 2 °B*B=0.08 mm?)
Evaluation result:
20 Writing performance : O No pfoblem
- Flooding behavior: A No ink flooded but ink almost
reached the maximum possible limit of the collector capacity.
Ink pulldown performance: /A No problem for practical

use though ink had slight difficuliies to f£low down

25 [Conventional example]
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millimeters) -
Ink tank's ink capacity ¥=2000 mm? (cubic millimeters) :
2.0cc
5 No snorkel and no ink absorber.
Evaluation result:
Writing performance : O No prgblem
Flooding behavior: X Ink flooded out upon a sharp
reduction in pressure when ink filled to half or lower.
10 (Ink pulldown performance: O No prg?blem because of no
internal parts) |
[Comparative example 1]
Collector's maximum retention volume K=300 mm® (cubic
millimeters)
15 Vent portion's total minimum cro%s-section Ts=14.1 mm? :
corresponding to two ¢3 openings |
Vent portion's total distance Tt=40 mm : Ts * Tt=564 mm’
Ink conduit's total minimum cross-section Is=0.03 mm? :
corresponding to one ¢0.2 opening
20 Ink conduit's total distance It=1 mm : Is-°It=0.13 mmj
Ink tank's ink capacity ¥=2000 mm® (cubic millimeters) :
2.0cc 7
Air/liquid exchanger's minimum width B=0.2 mm
(cross-section 2 *B*B=0.08 mm’)

25 Evaluation result:
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Writing performance : O No problem
Flooding behavior: X Ink flooded.
Ink pulldown performance: A to X Ink did not flow down
frequently.
5 [Comparative example 2]
Collector's maximum retention éolume K=300 mm® (cubic
millimeters)
Ventportion'sfotalndnimmmcross-sectionTs=0.79mm2:
corresponding to one ¢l opening
10 Vent portion's total distande T¢=30 mm : Ts * Tt=23.7 mm’
Ink conduit's total minimum cross-section Is=7 mm?
corresponding to one ¢3 opening
Ink conduit's total distance It=10 mm : Is* It=70 mm’
Ink tank's ink capacity ¥=2000 mrn3 (cubic millimeters) :
15 2.0cc |
Air/liquid exchanger's minimum%width B=0.2 mm
(cross-section 2 *B*B=0.08 mm?)
Evaluation result:
Writing performance : X Ink stﬁrvation during writing
20 wasobservedwifhnoairbubblesabletémove,producingadverse
effect.
Flooding behavior: A to X Inkgflowed through the ink .
conduit causing a large amount of ink to £lood out.
Ink pulldown performance: O No problem

25 (The operation of the fourth embodiment)
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5 of the ink tank capacity and the col%ector capacity realize
both the function of preventing ink from flooding when the
writing instrument isused inanairplane, whichis conceivably
the most severe condition, and the function of preventing
adverse influence on the writing performance, the visibility
10 of the amount of ink left (appearance), the ink capacity and
the like, in compatible manner. Since this configuration
provides multiple functions as stated above, it is possible
to provide a writing instrument which is stylish and excellent
in writing performance and is able to make adjustment against
15 sharp change in internal pressure so as to eliminate the
flooding and forward leakage problems in any possible usage
situation of the writing instrument.
As the arrangement and functiqns of the writing
instrument of the fourth embodiment have been described
20 heretofore, this embodiment makes it possible to provide a
writing instruﬁent which is slim and stylish and excellent
in writing performance. It is also:possible to suppress
writing anomalies and forward leakage from the pen tip due
to usage under varying pressure in an airplane, usage in an

25 environment with change in temperature, pumping phenomena
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particular, it is possible to provide a writing instrument
free from flooding and forward leakage problems which would
5 have occurred under conditions inwhich increase and reduction
in pressure is repeated, suchas inan airplane, as experienced
by a businessperson who writes while traveling and who takes
multiple flights.
Further, by the combination with the ink absorber and
10 by limitation on the dimensions and other configurations of
inner parts, it is not only possible to improve the safety
margin but also solve the ink drop problem and the end of
writing life problem at the same time. Thus, this
configuration provides effective functions as described
15 heretofore compared to conventional configurations and hence
contributes to providing an excellent, safe collector type
writing instrument which can be easi;y'manufactured.and.has
a long shelf life and excellency in visibility of the amount
of ink left at the end of writing life, without having any
20 déficienciesofthepartsforsatisfyingtheuseinanairplane
and which is stylish and low in cost without the necessity
of giving special notice to the usgt.
Though the above description of ’éhe embodiments has been
made separate;y for individual features for description

25 convenience, each embodiment or each example can be
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5 17 was explained. However, it is possible to provide the

functions and effects by using a conventional collector 6

which has no auxiliary retaining grooves 17.

Industrial Applicability

10 The present invention canbe applied tocollectorwriting
instruments which can be used under a varying pressure
environment in an airplane or under an environment in which
temperature changes. In particular, the present invention
can be applied to writing instruments which are used under

15 conditions in which increase and reduction in pressure is
repeated, such as in an airplane, as experienced by a
businessperson who writes while traveling and who takes

multiple flights.
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assembly with a writing point at the tip thereof, an ink tank

for storing a low viscosity ink in a free-state ink condition,
5 an ink feeder portion extended from tﬁe ink tank to the poiht
assembly, and a collector disposed between the ink tank and
the point assembly as an adjuster element for storing ink
within a plurality of grooves when an inner pressure is
adjusted,
10 the writing instrument characterized in that:
the ink tank is formed therein with a sectioning portion
for substantially separating the ink tank and a snorkel having
a tubular vent portion for esfablisﬁing air communication
between the front and rear spaces divided by the seétioning
15 portion, and 7
an ink conduit of a size smaller than that of the vent
portion is arranged in either the sedtioning portion or the

ink tank inner or both.

20 2, The collector type writing instrument according to Claim
1, further comprising:

an ink absorber which is dispospd inside the ink tank

and is capable of storing ink and connjects with a center core

or a collector core which 1éads ink from the ink tank to the

25 point assembly,
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approximate center of the ink tank and its radial dimension
is sized so as to create a space arqmnd itself in the ink
5 tank for permitting free-state ink to move therein and out
thereof, and the ink absorber is configured so as to be able
to absorb ink at least at its ends, located at a position
more frontward than the sectioning portion of the snorkel
and at a position more rearward thanéthe rear vent opening

10 of the snorkel.

3. The collector type writing instrument according to Claim
1 or 2, wherein the ink absorber has apn unabsorbent cladding
on the outer peripheral side thereofiwith openings at only
15 the front and rear ends to allow for suction of ink while
the snorkel defines the vent portion andthe sectioning portion
in combination with the ink absorberéor the ink tank inner

wall.

20 4. A collector type writing instrumgnt including: a point
assembly with a writing point at the tip thereof, an ink tank
for storing a lowviscosity inkina frefe—state ink condition,
an ink feeder portion extended from the ink tank to the point
assembly, and a collector disposed between the ink tank and

25 the point assembly as an adjuster elfement for storing ink
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the writing instrument characterized in that:

the ink tank is formed therein with a sectioning portion
for substantially separating the ink tank and a snorkel having
a vent portion for establishing air communication between
the front and rear spaces divided by the sectioning portion,
and

a clearance portion allowing for ink and air bubbles
to move therethrough is provided between the collector and
snorkel, by forming a spacer portion defining the size of

the clearance portion.

5. The collector type writing instrument according to Claim
4, further comprising:

an ink absorber which is disposed inside the ink tank
and is capable of storing ink and conmects with a center core
or a collector core which leads ink fkom the ink tank to the

point assembly,

wherein the ink absorber is configured so that its length

at least reaches to a position morqérearward than the

approximate center of the ink tank aﬁd its radial dimension
is sized so as to define a space aféund itself in the ink
tank for permitting free-state ink to move therein and out

thereof, the ink absorber is configured so as to be able to

10-
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the ink absorber and an abutment for limiting the forward

5 movement of the ink absorber.

6. ThecollectortypewritinginstrumentaccordingtoCﬂaim
4 or 5, wherein the spacer portion isg integrally formed at
the rear end of the collector.

10
7. A collector type writing instrument including: a point
assembly with a writing point at the tip thereof, an ink tank
for storing a low viscosity ink in a free-state ink condition,
an ink feeder portion extended from the ink tank to the point

15 assembly, and a collector disposed between the ink tank and
the point assembly as an adjuster element for storing ink
within a plurality of grooves when an inner pressure in the
ink tank is adjusted,
the writing instrument characterized in that:

20 the ink tank is formed therein with a sectioning portion
for substantially separating the ink tajpk and a snorkel having
a vent portion for establishing air communication between
the front and rear spaces divided by the sectioning portion,

a clearance portion allowing for ink and air bubbles

25 to move therethrough is provided betwpen the collector and
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molded, fixed close to with a small enough gap therebetween
5 orfixedincontactwithatleastoneoftheinktank,sectioning
portion, and collector while the pParts present from the
sectioning portion to the rear end of the collector, except
the ink tank, are laid out so that!ink will be able to spread
and wet the surfaces of the parts other than the ink tank

10 inner wall.

8. ThecollectortypewritinginstrumentaccordingtoCﬂaim
7, further comprising: |
an ink absorber which is disposed inside the ink tank,
15 is capable of storing ink and comnnects with a center core
or a collector core which leads ink from the ink tank to the
point assembly,
wherein the ink absorber is configured so that its length
at least reaches to a position more rearward than the
20 approximate center of the ink tank and so as to be able to
absorbinkthroughthefrontandrea#openings,andthesnorkel
is formed with a holder portion pﬁoviding friction againsf
the ink absorber so as to hold it with a strength at least
greater than that which will stop:the ink absorber falling

25 duetogravitywhenthewritinginstnumentisputstationarily.
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9. The collector type writing instryument according to Claim
7, further comprising:
an ink absorber which is disposed inside the ink tank,
5 is capable of storing ink, and connects with a center core
or a collector core which leads ink from the ink tank to the
point assembly,
wherein the ink absorber is configured so that its length
at least reaches to a position more rearward than the
10 approximate center of the ink tank and so as to be able to
absorb ink through the front and rear openings, and the snorkel
has an abutment formed of a stepped portion for at least
preventing the ink absorber from moving toward the point
assembly.
15
10. A collector type writing instrument including: a point
assembly with a writing point at the tip thereof, an ink tank
for storing a low viscosity ink in a free-state ink condition,
an ink feeder portion extended from the ink tank to the point
20 assembly, and a collector disposed Eetween the ink tank and
the point assembly as an adjuster élement for storing ink
within a plurality of grooves when an inner pressure is
adjusted,
the writing instrument characterized in that:

25 the ink tank is formed thereiﬁ with a snorkel which,
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" $&(n83- ;CmNPgPVégg£¥§§%}§&ly separating the ink tank, a vent portion
for establishing air communication beétween the front and rear
spaces is divided by the sectioning portion, and an ink conduit
5 for establishing ink communication between the divided front
tank and rear tank,
theventportionofthesnorkelhasfrontandrearopenings,
the rear opening is disposed, with respect to the agial
direction, at a position more rearward than the ink conduit,
10 and
the_arrangement is configured so that the following
relations 1 and 2 hold:
relation 1 : Ts > Is
relation 2 : Tt > It,
15 where 'Ts' isatotalminimumcross-sectionof theventportion,
'"Tt' is a total distance of the vent portion, 'Is' is a total

minimum cross-section of the ink conduit and 'It' is a total

distance of the ink conduit.

20 11. Thecollectortypewritinginsq?umentaccordingtoCﬂaim
10, further comprising: :

an ink absorber which is disposed inside the ink tank,

is capable of storing ink, and connects with a center core

or a collector core which leads ink:from the ink tank to the

25 point assembly,
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more frontward to a position more i;earward with respect to
an approximate center of a portion:where free-state ink is
5 stored in the ink tank, through at least both the front and
rear parts, a space which allows ink to flow and permits the
amount of ink left to be checked from an outside is defined
around the ink absorber by the ink tank, collector and the
ink absorber, the rear opening of the snorkel is made to open
10 at the approximate center of the portion where free-state
ink is stored in the ink tank, and the front opening of the
snorkel is made to open at a position close to a rear end

of the collector.

15 12. The collector type writing instrument according to Claim
10 or 11, wherein all the following relations 3 and 4 hold:
relation 3 : K > Ts*Tt > 0.01*Y > Is* It
relation 4 : Is > 2°B?,
where 'Ts' is the total minimum cross-section of the vent
20 portion, 'Tt' is the total distance?%of the vent portion, 'Is'
is the total minimum cross-sectioniof the ink conduit, 'It’
is the total distance of the ink conduit, 'Y' is a maximum
ink capacity of the ink tank, 'K' is a maximum ink retention
capacity of the collector and 'B' is a minimum width of an

25 air/liquid exchanger.



75

13. The collector type writing instrument according to any
one of Claims, 1, 4, 7 and 10, wherein an end portion of the

vent portion of the snorkel is formed with a beveled portion.



