; FGHI JKe3eCC~~| $X6TI 05 1 DESCRI PTI ON COLLECTOR TYPE WRI TI NG | NSTRUVENT
Technical Field 4 MAR Z003 The present invention is directed to .
i nprovenent of 10 15 so-called collector type witing instrunents, such as
bal | - point pens, felt tip pens, markers, fountain pens, small-tube witing
instrunents and the |ike, having a witing point at the front end thergof
an ink tank for directly storing ink and alcollector or grooved adjugﬁﬁﬁzm
for absorbing variation in internal pressure. In particular t he present
invention relates to inprovenent of the nmechanismto sol

probl em occurring when a col lector type witing |nstrunent i mmwﬁmmmmmﬁ M
conditions in which a sharp pressure variation occurs such as

ai rpl ane. Background Art Witing |nsth§§8&gTw6Nch have a col | ectxsi66 as an
20 25 internal pressure adjuster, dispose etween a conventionally

exi sting point assenbly 1 and ink tank 3, for retaining free

and adjusting the pressure inside ink tank 3 so as to preven|M|mmmmmmnme
froma tip 9 of ggheggﬁsggggl %Fgﬁg rRETRUpRdirng froman air holgedd have
been knomn(see ector type witing instrunent can ad just
t he 4 MAR 2003 2 |nternal pressure bal ance by holding ink 2 of a
relatively IOM/viscosity fromink tank 3 wthin retaining grooves 13 forned
in collgctor 6papfniehyr piRgg Nk to ink tank 3 , neaning that it provides

t he functlon o? protecting the witing point 5 fromthe influence of

changes in pressuregq,A ﬁgla%eﬁkoanbgneiw ggnal!ree%an%etl %%@@hkeek

performance such as capabiTities of providing an anp e anmolnt o

securing the SEBbESlE%UEBlQEcitBE 2% By gegf@f-rhg tkaﬁrtenfég, sﬁgﬁ gk! ow ng

for the anmount of left to e out si However)
since the coll gghQLpbyRe p&hgl nﬁemsugn‘gehg Sﬁrgi‘ﬁe!rgk £odht8sh! peand allow

novenent of ink 2 to and fromcol |l ector there is a serious drawback

that ink 2 wilkmhheodusetetO8i dyiAYEPuARLLEGR e Ofi kdICn WL hENOwERELAYTENT
there being no space for withholding ink 2 , thereby polluting fingers 15

or clotbes if pbenwdt thg firdntlditethetrSofXpashtk t AnRE WA FORBALLbAiMGI Ch
the ink inside collector 6 exceeds the maxi mnum capacity of retention, which

is the linitatiak a9d 4 Bollatebpar grasved 8daddsvet o awspasidyvaPsathén
counternmeasures for solving this problemor increasing the 20 safety to
sone degree, itinisnpessablprdssumke Cal pactdeubagl adiepresepapaniréytoon make
ink tank 3 smaller . There have already been witing instrunments sold on

t he market whi relatesat e dnpeovemeaspab theahe phawest itogs o ke fileoflooding
usual environnments, neaning gentle tenperature changes and the |ike. 25 As
the current sipyaeblem pscuhningovhertadrcalpeton ttypg wrdthiAB 2068r@ment
instrunments use rather thick barrels , taking a safety nmargin into account
, use &P a thi dRcus¢dundlen gandihdoppebe whisin aashawp palesswieevansatLarnt
difficult to grip and |oses the stylishness . Wien ink tank 3 is nmade

Sn‘al | er reduc'ppsﬁréf such as on an alrplane

Background Art
Writing instruments which have a collector 6 as an
20 internal pressure adjuster, disposed between a conventionally
existing point assembly 1 and ink tank 3, for retaining
free-state ink 2 and adjusting the pressure inside ink tank
3 so as to prevent ink leakage from a tip 9 of point 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



5 ink stored nakes the Iife short . Wen the normal collector 6 is nmade

| 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 to the tip 9 of the witing assenbly, hence forward | da¥igBlbs
ink 2 fromtip 10 9 occurs due to gravity._ On the other hand, when a
writing instrunment which has been capped under about 1 atm on the ground
and is uncapped inside an airplane in which the air pressure is generally
reduced to about 0.8 atm , the interior of the pen which has 15 been

bal anced under 1 atm, is instantaneously exposed to an environnent of
about 0.8 atm, so ink 2 inside noves in a rush and fl oods the space around
the air channeintérnal | Exdssurfe bdiareizy bynko2dfihgodakoat ofranre@isthveéey 10,
bei ng unable to be properly retained by the whole part of retaining grooves
20 13. In ordelowovsstyeiterfdmothipriaiies GRICHH N N tiE n§ OPEbdvOHS1B N
which the air pressure varies, devices and inventions have been discl osed
in Japanese Ut fbihyaNdedl Pabtde &t 40d ridiuiha nF1 OS8R thaparesan i, | héan bgel
Publ i cation Hei 3 No.31581 and Japanese Patent Application Laid-open Hei 25

9 No. 104194, apHatitepbovigwe \ttle fiR€bLoficIChPESHEEEIAG! Dhe wiritVNG OBt 4
provide the function of blocking the flush to directly reach the air hole,

which is not effbmiy iaROUPHce eNChangls ihgrafdieed ] va tonLevesRNtyps
ot her ways to reach a solution have been demanded. 5 There has been an
i nvention whi chrygefgainétfumerppl yadiecalmenthepdtkermencé sshogedsi n
Japanese Patent Application Laid-open Hei 4 No.227886. However, the
conventional isxpabidities dherovaldieny Ehatmphe bBRsthAUNMEAt iCRNNSEcUFihE
continuously unless the witing elenent is turned down-side 10 up for ink
supply and al sbhéaxabile gmaibteaf dnk fikow dpaaitio/theilag toatryp ald alidwendgup
fromthe beginning . Therefore , it is necessary to add such usage
i nstructions ofoextiarmount af ink tZheeifhi todd yheetieded ranDthe ohtshe. f or
the consunmers . Since it is considered that the instrument may be used in
15 an EGvironnment i|Howévenh, stiarge ither ea3deandrr typetwoitingains pressote
repeatedly occur as in the situations where the instrunent is carried over
from one airpl aherecinét ldreotlyramd laddovenmpeementeobuinlocr ta pndofrom
front of a heater) there have been demands for excellent free-ink collector
type 20 writingolheCtendnt Ehexe dis dserdouscdrovbgchddgs drpl 2widdidofleod
consuners as above, adopt effective counterneasures against such repeated
changes and stPPEstan Pixaundeapanbeiei P of ithenyrébikngr ingiFppRy there
performance) naking use of |owviscosity ink. 25 Further, since collector
type writing i PRIRGRERDRAeARF withhep@ibgdaks + RRepebypodhlitdng htngere of
wwiting abruptg¥ ends. whep_ink runs out, it is necessar%pto carry a spare
n

it thelWitingPF nStPHReRt1hathe Yo uRs orament HfereP9sed B8n@Rd for
Cok. whicn | 5 eREhamter bt METER £BF Sk ol ShliettsH R branatpethaint i
ink, whichis | s s-fin
| h d of .writi d id h er.f f fab

Sl iver type i negrien: CABRELEy G SRR ot anfin toring Shelreftle o,

f hort ti d . t ft 10
the Tast drop 5he; BRtrEhal Br S8l bRl 8RS bR ERTo e ad® Me uai ng
h bi it . . ar . oo o :
e, 0 b1 e f i BrgopUtied AT YA i A8 L BbAKLOS Ecbtisgulelc
of i nkypeaki ngsLoLyards duge t@e%@ﬁ%\f' 105 gaoéér}goidé;h@é Ghdxd Lﬁ&iié’c@}ﬁ@qgi q

col l ector 15 type itrng 1nstr ecause | ops and the air

h i i ; N : . L
xchanger canngFBECaer STEASATY ot Pakbh Seif & Bl e ®, Bhbrr, fk
Wthits tip doypeLh tﬁg%ﬁ_d:f'@irg@[jfnéﬁ‘r& VQYs § 1@t o 0! PEK Smb PKe t BYRDcHNEN
an equal anount of ST hk i's Toa , a collTector type witing Instrunent
del i - ; I . .
witing i nstruast® S nsSs FaBebBlus SO Tox Floca Bhbke kUl

derand that. doyg547) ARt Hah o AN 1KOLAHFR SIAM LR, UG tRr A L6 2

possi ble. Theré is a denman or solvin
25 As the current situation is that collector type writing



4 MAR 2003 6 As ink 2 is consunmed during witing, collector type witing
instrunents are adapted to take external air into the ink tank 3 SinMAR2W3
through air/liquid exchanger 18 so as to avoid reduction in internal
pressure(Fig.27). Therefore, 5 it is usually necessary to provide a space
in therear of collector 6 for allow ng free novenent of air bubbles. As
conventional |y disclosed in Japanese UtiliXy Mdel Application Laid-open
Sho59No. 184682 and ot her publications, there are configurations in which a
solid article such as 10 an i nk 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

i nk absorber, \WiGhreh bt MR kA cibhPpdl s 6Sliet N eCsat By M gin
absorber itself wll function as a second 15 air/li qui exc%anger, er eby

the internal REASSAEEUDS! 8elt% %i&ké‘ﬂb%E%&;%tlbﬁg%EenQ%&s&%%eﬂ%}ki .

starvation and other witing deficiencles. ove pro

Lhe ik 20 ColTARtoror Ay o Rar Car i ol o= eI, R T Tl
Chat the posi (e0n SRS i FTPTaE e EEhanas: "ere oo 2 e A RE )
he i nl 25 abdB et CAed BERer o (il ey Raa T hneh, Hee el e b pea
i 7 bubbl es 1 & APohPaEcioRREr ) e Ry Bedd 8 B806Ter Ml T TR (e

i nk tank when ja)SRane §haided BrPHBIAYI £s LGP 1b&%0ﬁfép8§££8waﬂwsbheo

solution to these problens is wanted. 5 It herefore a mal n object of

the present i RvERHIORrLA BhEVAIE, L IREPY UEMarie£0ld @ Rhel ¥RE SMd £ iviE
instruments. In detail it is an object to provide a witing iInstrument

whi ch, Wit houtyihe e GRSHM yOf Handee Hodwaa@ NicdiNRld ¥F ik td B dnha jysage,
can avoid crucial accidents such as 10 pollution of consuner's clothes or
fingeng) due 190 Jyury Quecaa@aaffitynk 2 fromtip 9 of point assenbly 1 or
flooding of ink 2 fromair hole 10 exceeding the limt of the pressure

adj ust ment capaci t yrotheobtRéetr diadd, wWhermbswebtiggt 1es vatineht ofhidh preRsSsur e
inside ink tank 3 resulting fromchange in 15 tenperature or air pressure.
Ther e has beemezrndeappddfundenlabddwn 1t atinbheonlafhec yrolundobhaci ©urnicgyped
witing instrunents, i.e., the liability to cause flooding especially when
they are usedimsizie anr pliapdame umdethizh eel madrmprte ssunshiich gehermlly
tenperature change 20 occurs) therefore it is an object to provide an

i nexpensi ve caleldactest toypeowk G ih@tmnst theeimtewridr tdfe thigopen prlubtlehas
renoved whil e the appearance and witing distance ( life ) are nmaintained
as befl@re. 25beeschbad@nsest ungeantli Gim. .~ YPARNEIGR tangpyusditereposest 1%t or
type witing instrunments include ball-point pens, fountain pens, small-tube
Wi ting instr@Reftyigersentafé aRouskOf BelbP- cofe(tRht 2rinpide iRy o
collector core 7 ) for assuring the flow path of ink 2 having 5_a | ow

Vi Scosi 1y ( 100 4PaS 386 § HReis tRecTRane FRRUSHIDSALE HAmIak A ohac T
provided at the tip of a point _assenbly 1 or which have an _.ink feeder
portion made G@p Upe5e?WiFgﬁnztﬁé°8§§e°aﬁefﬁ°%.%%Et@?%ﬁ I oRRi g ynable
extended to the ti in_a collectgr 6€Eand felt tiepgensg_narkers and the
like 10 in whitonPeEFCPLTLY EeB2HREC HY| B yhodsy Rawt s EpFaiRife STaoves

iti tip 1. _Hereinbel.ow, L ink d 8, | | ect
core 39 et6.) i1 Thi SBUPRoFAEO LS LR LAOPBROEBEs SCERFE LA BBRSE ps.
Al d bet i.nk tank 3 of. -1k h havi ng. 15 bot t
it egral |y o fBg oS b B ol (1S p HERAP YRS (VAP a BV ESHS Mg or
bllural ity of REVARID grBNRs RN SRS Dbt s i e prde Ty or
(et ua nar " SRo RIS SR SR ot e S Ly e Y B O
Hei 3 No.31581 and Japanese Patent Application Laid-open Hei

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



retaining grooves 13 or which nmay be made up of a fiber bundle, so as to
retain ink 2 using capillarity. An air/liquid exchanger 18 of a snal
enough size is provided for collector 6 and is adapted to be WEt“eﬁhMm9@
ink 2, so that ink tank 25 3 can be isolated fromthe external air and Fr
will not enter 4 MAR 2003 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
means 5 of the present invention, which has a tubular vent portion 27,
formed integrally or by assenbly of parts, for releasing the air expanded
inthe rear part inside ink tank 3 to the collector 6 , 6a side to thereby
prevent appl pbeabiae flhe YR B8 bIdciind Rihe Eiﬁéﬁgt%“arltrefd{rlﬁzt ¥@henas an
effective nmeans 10 to prevent ink from floodi ng when ink 2 has been
consured to %Bgﬁaﬁfg{cﬂ% OWnbiRE 25 'ndekds ciBhtt éﬁ‘gu%"hf’ €3 ‘fﬁfth@ia-e“ or
space to a certain degree I1n a state where point asSenbly 1 is place
downwar ds . e i [ 0 I :
Win a sectiSAEaS RobrIAroRSyeRt PRroHEpFIifte Xolbeltnt SARILR RAVE |
that air can ggnegghgﬁdggqtilated t hrough vent portion 27 of snorkel 25. An
i nk condui t nmade up of a groove, hole or the |ike having a snaller size
t han that of vent i 2% ol r LRs ekt DRk LONLAG rti 6 or
the i Bk tank i nerRatrl hap Beeh. Mot aee s her L r R etr b d oake shOPLE

present | Vegy i@ b4 p0Rq" 88k Bds JR4% YBpafic o Ealtdift BbbYEEatBRNOC,

8
fi ber bundl e, Toaned material, or the ke capable of retalning |nE S

i ncor por at ed,hRglBkehafki342R6 . 697B86! €hidWe FOP! 6fn& BSnPentLbhgLt OF core 7
or longitudinal groove 14 for leading 25 ink 2 fromink tank 3 to point

assenbly 1. §pkeab3B8hPRAS3dhe Frd¥¥em @kt GHeS 158RFuARNRd caAnbRAkritE
| ength at | east reaches to a position nore rearward than the approxi mate

center of inkohdfkudush§ hhBesfdird wiiBRY OlehénbiizEd usPedSabRncseate a
space around itself for permtting free-state ink 2 to nove freely.

Further, S thg Fok sREBSH1y ar®@HigHInRG IDeaprodlean okl enkocapseibyi nk 2
fromboth the front and rear parts, divided by the aforenentioned

sectioni ng ppefihgrorby laleikebddp fA®m ke aspitigingl, TaelheFarehundl e
core which is formed by bonding or formng ordinary fibers wi th adhesives
or wWith heat isand@e$abry ctslad®rsuidasaygeofinstiriictibeassocosrptdnyian

cl addi ng, a continuous-foaned sponge and others can be used. In order to
use ink 2 eféascietheylnietzbbnmreduedodsosnt vadnkoviesr ridpet bensapekkarity
to a level smaller than that of center core 8 and collector core 7 nmay be
enpl oyed as Spprepitaie. caBsidevedethad bhei dinstdusenbnmay beeusal tnpacity
of ink tank 3, it is preferred that the volune of snorkel 25 itself is as
smal L5as posaiigrvirennert giewbdch ghanpi dRcrease apbysdict ian dwnopdrt he
barrel size becomng inefficiently greater if the parts are nade as slimas
possi bl e by PREARTAG erﬁﬁﬁééégsaﬁ9uﬁaﬁﬁs1Bth§h§b£§aEFP§F WBRFEevEREnt of
the above neans . Fromthis viewpoint , vent portion 27 and secti oning
portion 26 wePetHBBEBRELS sEPTHER 1R fFaM SNCoGHIPIENeaitd BRPthgT oT

combi nati on of ink absorber 31 and i nk tank inner wall 34, whereb

redundant pafFemwePE LRRPHFRLYLS i etdORE 3k U5 thgpdcony of ?nRngﬁE'S.

4 MAR 2003 11
there have been demands for excellent free-ink collector type

20 writing instruments which do not need any usage explanation
toconsumers as above, adopteffective countermeasuresagainst
such repeated changes and still can provide beneficialwriting
comfort (writing performance) making use of low-viscosity
ink.

25 Further, since collector type writing instruments have



As a further effective nmeans of the present invention, in order for air
bubbl es, which are forned when air enters ink tank 3 through air/liquid
exchanger 18 of collector 6, 6a fromthe outside during witing, {o ﬁg%ﬁﬁLe
to nove to 5 the rear space without receiving significant friction § e
aforenentioned i nk absorber 31 and snorkel 25 etc., a clearance portion 42
is provided between the collector 6, 6a and snorkel 25. Wen the witing
instrunment is dropped with its front first, the inner parts of the witing
instrument 10 will nove forwards . Since it is difficult to fix ink
absorber 31 because it is forned of a fiber bundle or the Iike, and since
it absorbs ink and hence gains weight , it is preferred if sone kind of
movement prevrstpigbI@anchat tHoidedof | wr ¥t £y dbiiet 1 hamde emesiesaki bed
above, in the present 15 invention, a spacer portion 43 having a projection
44 or air bubbhe passage cbaneeksd4aryhapedasoyaa bpakenif the wirieiah the
af orenenti oned cl earance portion 42 is provided. This clearance portion 42
is to secureiphbertinase has AeLowt &mbgntidf bithb) eandriesiiRg af Bemaaidr £birqui d
exchanger 18 to snmoothly 20 pass into ink tank 3 . Particularly, this
structure iscplLo¥tded iypeowvdarihg ingituidier IWMe RNt arwbrohedet anpiedue to
its being dropped or to protect deterioration of witing performance even
when ghe conggohfithayeimeyeshithrifethe imden FelathreN o RONALET 0N tiyBk
absorber 31 25 capable of storing ink so as to connect ink to a center core
' MAR 2003 #2i8iff EncOrhREA DS, GATEL1/nBAKLY t1e@@nd BE wromaglard@akn3 to
point assenbly 1, and the ink absorber 31 is configured so that its length
at | east reaphegsitie theqsdtfommdiEe ofear fabei ¢ el e e oxksfatmeaent er of
ink tank 3 and its radial 5 dinension is sized so as to create a space
around it sel ¥hiishid&l ivks rioduajaynréduding aeeusitat efiink 2fbe arenerther ei n
and out thereof . The ink absorber 31 is configured so as to be able to
absorb i nk 2tamel sasthahr thghpehs chnobt arddr ear tapenspge, nandst A€tepacer
portion 43 is formed with an air 10 bubbl e passage channel 45 that will not
bl ockOat | eathedaast dropd idleitnoed epd dthenskanesdsoertl3dr prdbaemabut ment
47

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
alr/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 1life. Therefore,
there is a demand that downsizing of the ink tank volume should
be avoided as far as possible. There is a demand for solving

25 these problems.



for limting forward novenent of ink absorber 31. Since spacer portion 43
has air bubbl e passage channel 45 that will not block at |east part of the
front end of ink absorber 31, air 15 bubbles can snoothly nove into ink
tank 3. Since provision of abutment 47 limits forward novenent of % rMAR 2003
absorber 31, it is also possible in this case to secure a space through
which air bubbles are allowed to move smfothly. This spacer portion 43 may
be formed as a separate part 2 0 but can be integrally forned at the rear
end portion of collector 6, 6a, so as to reduce the nunber of parts. The

cl earance portion 42 also functions as the air passage for releasing air of
a relatively high inner pressure inside ink tank 3 when the ambient

environment aroung gt Rl tisNGoAzumedt WY Writehat,i wehyekbewr mggteessur e.
" 4 MAR Z003 13 As an effective neans of the present invention, e parts

present frO”h&%Q&n%ﬂh&Qt&%hkhQ% %@etﬁthQeﬁe%b QBQeOExQ@khQQtQEr61nQ6
except ink tank 3 are |ntegra nol ded " with, fixed close to with a snal

enough gap t helehgineanyxon f '1ﬁ%dthﬁ‘oﬁgﬁo@&§}9§.1\ﬂh&ﬁ edbnhfgat 28s8f alsnk
tank 3 , sectioning portion 26 and the collector while the parts present

from secti onikRoaPOLd 'r‘éﬁu%@:.b?x irhgnrteéha%iégsdﬂa FoQy | 20t 0r rR¥eeRbrnk tank
3 are laid out so that ink 2 will be abie to spread and wet the surfaces of

all the partgtohhershhany B@%rés‘ﬂﬁlrly 3% Protddenk kaRke3in! eha.umeawn%@ the
witing instrunent 1s put downwards during normal witing, air/liquid

exchanger 186an k& ket @8rWhl olrMkg2e ¥bé Choddm¥st féLMiMbdHiles3 t @st he
exchanger via the rear end of collector 6, 6a. Accordingly, it becomes 15

possible to pemiidntalonaaaly avachbaechunet ijapagkse s21aakyesioaeh! ector
writing instrunent, by créating a reduced pressure state inside ink tank 6,

6a, nmeking uagqulcatarmﬂﬂam%ﬂsm BB MNoS Q83 6ERCdIRN6 B r fEbILNBase6ARB] MEANS
of the present invention, an ink 20 absorber 31 made up of a fabric sliver,

sponge, fibeknkyrdlage toaraguratenngl 16" whien! akgogapakieisler ehahnkag i nk
is incorporated in ink tank 3 and connected to center core 8, collector

coreld or |oag ihkidwdoreawetcls, is mrafairyed Onled inkktank | am ebnitalktt ank 3
to point assenbly 1. Ink absorber 25 31 is configured so as to at |east
reach to a pedith chentgar ofdtMARQIDScdr r ednwandht daroriftigruaprion ,mfe
center of ink tank 3 and so that ink can be absorbed through at |east both
the front anadairebnbpdessavisimg atbddvebeirdliqAsdi ekchasgeibaio ADt pabisber
bundl e core which is formed by bonding or form ng ordinary
through the ink absorber, which is wetted with ink, without
resistance, the ink absorber itself will function as a second
15 air/liquid exchanger, whereby the internal 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 provided
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



5 fibers with adhesives or with heat, a fabric sliver made up of soft

fi bers covered by an unabsorbent cladding, a shaped nmass of foaned sponge
and others can be used. In order to use ink 2 efficiently, necessary

met hods such as |lowering the capillarity to a |level snaller than that, MR 2003
center core 10 8 and collector core 7 na¥ be preferably enpl oyed as
appropriate. Wien the witing instrunent’is assenbled or when the witing
instrunment is put with its tip downwards, it is preferred that the above

i nk absorber 31 and snorkel 25 will 15 not nove 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 hol der portion 46
produci ng fripet beReag@mpattsnksabspabetn@sbspacasrbe AbLewihgWnbiemestr ength
at | east greater than 20 that which will stop ink absorber 31 falling due

to gravity weerithri¥idd NgatiBpl auEBB tife AU FIbAlIHRMNE]L Sor HOLUeringrtion
46 is constructed so as produce a frictional force (preferably the

frictional faigersiipuié Bakedsrk Wbk ghﬁ@P%héﬂi@@ trhereeisakte 8&chps i nk
absorber plus 25 the weight of ink and equal to or |ower than 100 N under

which ' 4 NAEREEHaorAASY ThEEEMHbYut SoASY tREsaNsrdBIRerhd 11Gt W aRBkaf or ce
ranging 3 Nto 30 Nis nore preferable.) against ink absorber 31, which is

equal sto or greatet {dathdiroRi @hhah dPkedPOF hele BtesenthahviReibRk
absorber 31 will not nove when the witing 5 instrunent remains stationary.

Speci ficallyto i@ SmpFovendit brdtdNB ¢t 6r RYpEIAMN tidy 106 BPEmeALEOral |y
with snorkel 25 or as a separate part so that 1 nk absorber 31 could be

press fittedinl fletA1WMitt i80ahnsbiesENtoi frévopeecd wribihgsihseptimehde 10
down (point assenbly 1 down) , it often happens that the Inner parts inside
the witing wAsthymeinthoeavether wacdssLaysofgadepesianceeariunaeibh i s
difficult, however, to fix ink absorber 31 because it is fornmed of a fiber
bundl e or theihikéngatHesubageitcahsarbsdi akuandlhaseedgatssswehght) it 15
is preferred if sone kind of novenment preventing neans is provided.
Further, whepotbusiderohgedinsumenVe EcehakirdmE iageesh| duel toi Sonwaedsary
that ink absorber 31 and snorkel 25 will not nove at |east due to gravity.
It is preferiedkage ofipiork eéntfrbmatiph®yofii pdimota semmbley dnompbhoofsndei ng
20 dropped. As the third effective nmeans of the present invention ink tank
3 incorpor atef imk 2nRrabsorhdole]le spedeediofg $her Lhglit mkf $bheapressyoanect
ink to a center core 8 or a collector core 7 which leads ink fromink tank
3 to point ad3ddwptyent capacify ¢hroabsetperd Uy phseshinguaivaslabienits

length at 25 | east reaches to a position nore rearward than the approxi mate
4 MAR 2003 180 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



center of ink tank 3 and so as to be able to absorb ink through front
openi ng 28 and rear opening 29, and the snorkel 25 has an abutnent 47 for
at | east stopping ink absorber 31 from noving forwards (toward the point
assenbly). 5 As the fourth effective neans of the present invention,4Wah{i0)
portion 27 of snorkel 25 has front opening 28 and rear opening 29, and the
front opening 28 opens at a position arofind ink conduit 30 or nore
frontward and closer to the point assenbly 1 side than ink conduit 30 while
the rear opening 29 opens 10 at a position nore rearward, with respect to
the axial direction, than ink conduit 30 and the arrangenent is configured
so that relations Ts > Is and Tt > It hold) where 'Ts' is the total m ninmum
cross-section of vengeperalorcdllectldr tiypetieit Diglinditrtuaeer sofinthedqeent
portion, ' Is" is 15 the total m ninmm cross-section of ink conduit 30 and
"It' is the wehal-pdistapeasof robateak pendyi smallheubet akifihgmum
cross-section is the sumof mninmm cross-sections on the assunption that

there are a nuhenmehteantitt Badk MEDAR feclRe dOtd| celtdnBeRel SahliPosum of
di stances(the total unfolded 20 | ength including zigzag or bent paths ) and

the like, sidiaklctoencéhe BsFoHheeuringt thdeivowpatd ofmat 20ha¢enguits
or vents . In one word, vent portion 27 is configured so that it wl

produge | ess of how Kagcobange 1agampal sf bewiekekkf2oRr adi Enkh@Anknk eenduit
30 does and so that ink 2 wll easily 25 and naturally flow fromink tank 3

to the colleet @ri®inGapoiftMARp2B¥3aéd aitdenshenppeEns pssgaEbh¥sdmbsyset
downwards . Snorkel 25 can be forned of resins such as transparent ABS AS,
PS, PP, PE, REbr WhichrRaseasennlPAfedde dtgafidorafthdehege ofeal Bsikeaded

wi th additives such as surfactants and the |like, various alloys . 5 Anyway,
t he snorkel itheacapkditigr®fa Valrariicals galdovle Tonigidgktdralsmpaiceher €SpNS
havi ng resistance to ink. As fifth effective neans of the present

i nvention, adn akcabhiecher 8] mmdefeptotia pahsi cmakrkees, asgonne)likéer
bundl e, foaned material, or the |ike capable of retaining 10 ink is

i ncodPor at ed innwhh&ht eekt 8r armkree dhwectedleotoentere Chrid sl f selrivest 8s core
7 or longitudinal groove 14 , in order to lead ink 2 fromthe interior of
ink tank 3 te poibingstignill.y Herehkbabowr bink Fedderr onfiegiicedtes chae its
|l ength at | east ranges froma position nore frontward to a position nore 15
rearward witB.r eopdectos cheeappr ekcrut widdnadsoofinehadpothpss whirch
free-state ink is stored in ink tank 3) and i nk absorber 31 can absorb ink
2 from bot h ithemsediesaf@rvearspReRstiRs-i nk absorber 31, a fiber bundle
core which is formed by bonding or formng ordinary fibers w th adhesives
or with heat, a 28TFaBepg BetyesniRfe tifof 962 FiRvdridkeshape having

cont i, nuous-f oamed. sponge covered by an unabsor bhent gladdin% can be used. In
ordet o used RREBOBARLEILANY TRETELSAT VSAATRIFD YHER A8 PARE E2Fhe
capillarity to | evel ,spal |l er than that of center core 8 and. collector
core 7 may béugﬁpFﬁygdtﬁgﬁaBngpPFaFg? ;%ﬁﬁsap easPQ?ﬁgePfggppgg fieafls of
the present inyention, MAR 20 a_ space ich.allo ink 2 to flow
and pernits PRATAREER:© of il Bovebe TOnEt fceiara Bl HE GRfaraifos
created arou i a [ ber y S e i f - | ec , 6a,
and i nk absoggnggf mg?ggg?ggil peé%ﬁg éE&%§%%n fb%q§§|¥§ﬁ? ﬁgdggﬁggopen

h [ A f I d kd L nk
Storage por (1GN) &P ERE BEPEYEnToncrinPrsBactl; hi ek PRERRL ARk, BAE BT\

the Par andr eh ey S BEgeye' P FEBALLAG W Bl bhgRoB,
Sauar od) hol 4 THAGRRD SFISYEs fp o uniPrindl BnElad U MEDSTPlE,
ot al *m i mirCoPatCogerron 41 Ao ook Soontart ot e AR par(hEantd,)
ank. " K 1 s CRRoRE e il enBublCe RN BROPacBRR bEIReakdE. B
Lo m nimum i dpl 9F AR ELE! LY WL EXELATOR HBE 9, WA chalaly ol iy

cross-section an distance are defined I nthe same
abovgs 3 can be isolated from the external air and air will not enter



The know edge that the collector will work well if its retention capacity
is set at 10 to 30 % of a typical tank volune has been already known. The
vent portion volune of snorkel 25 is sized so as be smaller than FWW%R
collector's 25 volune and greater than that needed for air bubbles™ n@@e
4 MAR 2003 19 The ink conduit 30 is sized so that air bubbles wll be
unlikely to nove and ink 2 wll receive Ao resistance and be able to nove
nore easily therethrough than they passes through air/liquid exchanger 18
of collector 6, 6a. In other words, 5 the ink conduit is sized so that
capillary action for pronoting ink comunication can be obtai ned. Wen the
cross-section of ink conduit 30 is forned to be greater than the size of

the meniscus i dahkB3sgwamedheobuishbl a@hdremaﬁngﬁ&-oﬁéh h&ﬂ/s.laqw bl e
to elimnate the occurrence of the deficiency 10 that in not nove

fromrear tarikchinigerf n@nt tank 37 by the formation of a nenlscus at ink
conduit 30 like air/liquid exchanger 18 of collector 6 does. As the eighth

effective means ofrptfige pregent inveaittion, aEBQL%'&Qonsz{'@lﬂ@&hsl%‘%?nbﬁﬁ! of
the snorkel is formed wwth 15 a bevel ed portion . Provision of such

bevel ed portijan repakl §§o@hl’ieéu\b?£ﬁsaté~‘n&q§él y2slepay tanf 'é%'f‘efcl%‘ivreeﬂaéaﬁge”' ng.
Thereby it is possible to solve the problens of air bubbles congesting in

the vent porfdfor&h@ngraéeﬂﬁcmeeﬁtb@ﬂ efH el 1k W ithiotd Rt BRee 1 040
Brief Description of Drawings Fig.1 1s a partly sectional vertical view

showi ng a wribl7i, NgoMel NUTERIEr ACGP b B ds@ it f bESparEdOd Rt 18hstng

present invention; 25 Fig. 2 is a perspective VIeM/ShOMAng auxiliary
retaining ‘'t WAR 2QPand8ddiAOVRE ddaPfpard iirsdi@XamN &a0€ Yy diongnko the

first enbodi nent of the present invention;
collector 6, 6a side to therebyprevent application of pressure
on ink 2. This arrangement functions as an effective means

10 to prevent ink from flooding when ink 2 has been consumed
to some degree or the air inside ink tank 3 occupies the interior
space to a certain degree in a state where point assembly
1 is placed downwards. The snorkel 25 is formed integrally
orasaseparatepart, withasectioningportion26 forvirtually

15 separating ink tank 3, so that air can be easily ventilated
through vent portion 27 of snorkel 25. An ink conduit 30 made
up of a groove, hole or the like having a smaller size than
that of vent portion 27 is formed in either sectioning portion
26 or the ink tank inner wall or both.

20 As another effective means of the present invention,
an ink absorber 31 made up of a fabric sliver, sponge, fiber
bundle, foamed materlal, 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



Fig.3 is a vertical sectional view showing the whole witing instrunent of
a first exanple according the first 5 enbodi nent of the present invention;
Fig.4 is an enlarged vertical sectional view showi ng part of a ““ii%@gzma
instrunment of a first exanple according to the first enbodi ment of 't
present invention; Fig.5 is a cross-section cut along A-Ain Fig.4; 10
Fig.6 is an enlarged vertical sectionall§1em/shomﬁng part of a witing

i nstrunment according to the first enbodi nent of the present invention;
Fig.7 is a cross-section cut along B-Bin Fig.6; Fig.8 is an enl arged
vertical sectional view showing 15 part of a witing instrunent according
to the first enbodi nent of the present invention; Fig.9 is a cross-section

cut al ong C Csidorffiiggdedsg.tHat stanengthsdt delage véLohshawi igoaneibrr type
of ink conduit according to the first enbodi ment of the present 20

invention; Fhgrel 2edfwandethai ook wpplrogamasectentalk vf emishewikng gagt of a
writing instrunment of a second exanple according to the first enbodi nent of

the present hmgenddoal dhinhndidr 3sas€£88SsS e itoncesstal HrRGaeDatbuiiag. 1l ;
25 Fig. I3 is an illustrative view show ng a snor kel 4 MAR 2003 21

accordi ng tojigsehiriebrepeartil et Dig Eheet state enkatt sMbVeErddls .pr pGLbher,
invention; Fig. |4 is an enlarged vertical sectional view showi ng part of a

writipg instithueeahkohbaotbukt hsexafpliguaeaosdi ag ot bet AB1EI E6t aBsbLHI MENt
of the present invention; Fig. |5 is an enlarged vertical sectional view
show ng part igk a Wrbhi Bethnsheurebhtohnd tedkt paexanphevaaedr giyn@he
aforementioned sectioning portion 26 of snorkel 25. As ink
absorber 31, a fiber bundle core which is formed by bonding
or forming ordinary fibers wlth 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 capacity 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 thgt these parts could be laid
out by combination of ink absorber 31 and ink tank inner wall

34, whereby redundant parts were cut off to increase the

25 capacity of ink tank 3.



to the first enbodi nent of the present invention; Fig. 16 is a vertical
sectional view show ng the whole 10 witing instrunent of a first exanple
accordi ng the second enbodi nent of the present invention; Fig.1l7 is

per spective view showi ng auxiliary retaining grooves 17 of a coll ect@MAwma
writing instrunent according to a first exanple of the present invention;
15 Fig. 18 is an enlarged verti cal sect i bhal view show ng part of a witing
instrunment of a first exanple according to the second enbodi nent of the
present invention; Fig. 19 is a front view showing a collector according to
a first exanple of the second enbodi nent of the present 20 invention;
Fig.20 is an enlarged vertical sectional view showi ng part of a witing

instrument of a segoadrexeh®t & feidiegiehast be Hes Yresmodnventioh,t he
present invention; Fig . 21 is a perspective view show ng auxiliary

retaining 25 igr eevies £4rohid H@bbEES prwivicid avd tidihd M SibdiimeAlr angerd ng
" 4 MAR 2D03 22 to a second exanple of the present invention; Fig. 22 is a

perspective Mingwtsh@WNghaduihi &1/ I Eq@idi sciHnges gl oo0fcoa 16dtoactgr of a
writing instrunment according to another exanple of the present invention; 5

Fig.23 is a \e&rftehedl thecbu@Baldeviaawingowriginge waobe wbilel ke moskr weent of
a first exanple according the third enbodi nent of the present invention;

Fig.24 is anteRl 2egedspecti gatheee tiautal v i W iV iRh A itr 1Qft i@ nMEloNg
instrunment of a first exanple according 10 to the third enbodi nent of the

present i nventeORifolretea ilohedn iRl abgegbeer BilCahdseabirkeal 2% ewcshow ng
part of a witing instrunment of a second exanpl e according
clearance portion 42 is provided between the collector 6,
6a and snorkel 25. When the writing instrument is dropped
with its front first, the inner parts of thewriting instrument
10 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 limit the size of
the aforementioned clearance portion 42 is provided. This
clearance portion 42 is to secure the space for permitting
alr bubbles arising from air/liquid exchanger 18 to smoothly
20 pass intoinktank3. Particularly, thisstructureisprovided
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 connect ink to a center core



to the third enbodi nent of the present invention; Fig. 26 is a sectional
view viewed fromthe E-E direction 15 in Fig.24; and Fig.27 illustrative
vi ew showi ng the vertical section of part of a conventional m”iting4bMR2M3
i nstrunment. Best Mdde for Carrying Qut the Invention 20 Now, the
illustrated exanples will be detailed. Figs.1 to 10 illustrate the first
enbodi nent of the present invention. A 1% st exanpl e of the present
invention is shown in Figsl to 10 , a second exanple is showm in Figs . 11
and 12 , a third exanple is shown in Fig.l13 and a fourth exanple is shown
in 25 Figs.l4 and 15. 4 MAR | 003 23 The sanme conponents as those

descri bed above are allotted with the sanme reference nunerals w thout
descri ption. gTbirsar ebklestorsbouned7 behbeip| 1eads oirk | £idne g adinke B <o

her ei nbel ow. The present invention will be described hereinbelow 5 As
shown in Fi gpbihiteawsenbnly LNSahantné Dik tawsdrpet Fniediomedi@irddheo
present invention is a ball-point pen conprised of a point assenbly 1
having a bal khas atwidridith pA DeaBtateddifed it anfo et isk el apakigon
made up of a center core 8 and a collector core 7 serving as an ink feeder

10 core for ephablthehiapgriodka nfatewdeaseade rofinknkadkf ROENAN itk ra@ikel3 to
witing point 9. Here, exanples of the ink feeder core ( center core 8 ,

col l egtor cog@ménaidnt he biked)sdms itRckrdatens ¥bacd draald xyalss ias a
pen tip. As point assenbly 1, pen tips of various types of witing 15
instruments qak Ranussdféf peérmatyingntredestare COIk Xt e Whiegle ins
conposed of vanes 12 defining retaining grooves 13 therebetwen and a
narrow | ongi and 8at theoyer 14 Thy iaxtabsosbenB 1 Als eonpugheati o0 detteeen an
air groove |I5(Fig.3) connected to the outside and each retaining groove 13,
is 20 arrangde bhblleceo abgpeth kink rk attafkasti thegughl ¥t $ ofredt wridh rearot t om
and point assenbly 1, formng a so-called collector type witing

i nstrunent. ®opendalgsecaod Ghenwpaloert berddonedt disalfloymededithf anemEnt i oned
one having retaining vanes 12 arranged crossw se, or may be one that uses a
fabriitd 25 sl ibubblet paskagenghanyelt4te el @dildr not bleak tatliedsthgart ~LI AR
?~~U3 24 the function of adjusting the variations in pressure by
tenporarily @roundgthekfwonli ehd 6f|nlofahswrivert shcarnsi agppibutmeptcdfacity
and the function of relatively reducing the pressure inside ink tank 3 by
maki ng use offox kimiltiing fervard mevemaniofsimeahanrbardtl -anSaneeisbqged
exchanger 18 so as to _avoid extra ink head applying to the interior of

poi nt assenbP@riionn4ghBagopiEchebPly RASHFIIS riPaHet et Maddlspeite i nk
2 is stored inside ink tank 3 while air/liquid exchanger 10 18, which is
provi ded in BéPCEcBbrIBABRAT S ofndle BRORGIENd SEPKRAPIRTRSF mid 2210 t hat

tank 3 1 rom BREESSESFOR BERRFRLRAIP SR ASCRH ERRRahgors IS EERIAAP
Creat mont wi O AORCREDR 241 TS0 Par A SRr D A RATorTE Uh A0 o ol di ng
component whiteh Fsahar PAEPERRP oot ik S U FREE 4 bhAck AR
1ot L1 VB SIS SRR 3 A LA P TP e )
This spacer portion 43 may be formed as a separate part
20 butcanbe integrally formedat therearendportionof collector
6, 6a, so as to reduce the number of parts.
The clearance portion 42 also functions as the air passage
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.



should not be |imted particularly by the present invention, and
conventional itenms can be selected and used as appropriate . Simlarly, for
ink 2, any ink can be used and sel ected as appropriate as long as it {cMAR 1889
used for collector type witing 25 instrunents. Exanples include:inks based
on wat er, al cohol s, ~ MAR 2003 25 xyl en various glycolic solvents,
various etheric solvents and other solvents , inks containing pignents ,
dyes as col oring agents and inks having some viscosity or

pseudo-plasticity. A collector type witing instrunent has a function of 5
preventing | eakage of free-state ink fromthe interior by keeping the

bal ance with the variation in pressure. Wien the internal pressure inside
ink tank 3 vari es)Ad ak eZ fiewy igptnevarsebfiithienpr gs env dnvEd tdfoncotheptatséa by
way of air/liquid exchanger 18 or air may enter tank 3 by way 10 of
air/liquid epdereger fidn secadohdnkeey tifem baltande pkatrlend of eodakcpoessur e,
wher eby al nost no pressure other than the ink head H acts on the interior
of point assénbley,lewbebe Lhk vtk ST usratirsiggdadlduy thodaeiiamgeh,18ifkedct i ons
to practically keep the pressure in the ink tank 3 side |ower 15 than the
external presduwse tto prigrert shallaedouegakgge fthemepeitmiceassenitiyxed. ihhough
it is possible to lower the internal pressure and hence easily prevent ink
| eakage by mabintadtheidhanet deasft ane/df dmkdterkhangarctlidmimg bertionk fl ow
for witing is 20 al so hindered at the sanme tinme. Therefore, the w dth of
air/liquid eeshangethd &old ecypircehi Ve sdie aharaboptefeb fron eetioning
Air/liquid exchanger 18 is fornmed by a groove, hole or a clearance defined
by the conbi patritdonoR6paotthe nAwen enlde ofebhercablectord exaldEctimk tam& as

fi ber bundle cores are 25 made up of fabric sliver, gaps between fibers
serve as 4 3VaRre2083d26uti $¢ [ihphi dn&xehahdér b4 8abMéerp tdyresmbamid eeti nk 2
inink tank 3 is reduced by ink consunption for witing to a |level slightly
gr eat er t hanthiee smcfiapes oft @dtli sheoparlie othesctben drxpamsiwvedlald of

10 ink tank 3.

In sum, when the writing instrument is put downwards
during normal writing, air/ligquid exchanger 18 can be wetted
with 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 creating a reduced pressure
state inside ink tank 6, 6a, making use of a small-diametric
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



5 contraction of air in ink tank 3 becones maxi rum To deal with, the
conventional collector type witing instrunents are designed so as rmﬂz %tﬂ@
cause flooding of ink 2 fromair hole 10 by filling the collector w'th Tnk
2 in case air expansion or contraction inside tank 3 occurs due to increase
or decrease 10 in external air pressure ﬁr change in tenperature.

Cenerally, a correlation between the vol fre of an ink tank 3 and the
maxi mum i nk retention anmount i of a collector has been known . Usually, the
witing instrunent is designed so that the maxinumink retention volune i
is about 10 to 30 %of the ink tank 15 volune. It is possible to inprove
safety margin as to flooding if the proportion of the maximumink retention
volunme i to trearsiaz@ ahannkhiearpproxdmater eRytér KEWVaWR )ank Bhandolsbect or
is made too long, the ink head H acting on the point assenbly 20 1 becones
too high ) pasiatgihRecdwv@atsbedeagenpoaghedn iy Betpothé dsseiang. | f
the collector is nade too large in dianeter, the barrel size becones too

t hick, causingagi phiréel 6Eesnk nagkdd B 1aNdasNLhKkeaESo Bhet L3 £ Eibal
appearance or stylishness. If ink tank 3 is made smaller) 25 the anount of

i nk decr easegpungaeulcoir@gwhAcBh9Et £f¥Fhéd NGy bdndifR AOGDrinindg ShARe@ryror
these reasons, extra auxiliary retaining grooves 17 are forned in addition

to maisn ret aifiibResgwe@KEsAREs 8Fe§NOMWRith hie@t, 80fabri8 ¢ MVERSRadda
retaining volume of the collector without increase of ink head H 5 Eig.z
i's a perspeclifveo¥iepibopwi digyrated Iiyakyy GRABEBrPEn Y ODY@Sidd( Pahkpkigoni ng
portion 19). Partitioning portion 19 is constructed of a frontnost
partitioni ngmaelst on fdbaAmetospeegel Bhdabthbigucénele hag@er Ih or@ereaonost
partitioning portion 19d confronting ink tank 10 3 and extended

partitioni nguser in&n 21 84 fiiei eh@lye C hiedk sisairye ae thivdsf sarhmast 1paeidihigoni ng
portion 19c and rearnost partitioning portion 19d. The part w th hatching
shown in Fi gthe( EagillIlarEity. Ré ariceve]lg shid)l liex whhhethat tdf icda t2medrieence
shut off fromexternal air . Exchange of air with ink 15 tank 3 is nade

t hrod@h ai r/ 18 qmdd ceddlearigar cbde A maybdre @ireffierdblye empileyeti?2aspr ot r udi ng
upright like flanges are forned at predetermned intervals on the outer
peri pheral s@ppbaopriliatehe range of auxiliary retaining grooves 17 and
define retaining grooves 13a by the gaps therebetween. 20 In the present
enbodi ment , six Waeds thea wild imdovingddumentedidl assiembdedalor, whensttheut i ng
auxiliary retaining grooves 17. Partitioning portion 19 and air/liquid
exchanger 18YFiddgy enGtingreat) iiss pdt tddhniltts itde Boyawarsls.t He st eri or
of ink tank 3 is substantially shut off fromexternal air. 25 For air

repl acement @GEERFTRA FRRG, the AMovGuilakekRFdRpeF 3fgandsspprkebdP ¥ad1d one
serv for air reglaceneng. Partit%oning %ortion 19 may be formed by a part
or cgﬁbinati8ﬁtop S&r BESha¥i ngPnBE AT eh? i TR Yro S it S fagd 1ing or

Al ternatively) th artitionin ortiqn_may.be formed with 5 a part or
parts havi ng~fi HE%S%oWegoﬁﬂ'tﬁ%legg, rfgql%ﬁbf?ﬁq?ﬁn&ﬁ fensi ons are smal |
enough conpared tq_the dinensions_of air/liquid exchanger_. 18 sqQ.that once
the parts have go?[nmécgteeag\gmsfeﬁ%i ﬁRvﬁnﬁﬁoﬁi’ rg?%5¥%§e%€n$s vﬁ(ﬁmébde WbLetﬁhmat ted

ther et hr ough 35 SUDSLARIA (EORLIARIRNY €30 e FosaRd o 5. alaRlished

10 Forned in the Spdcé éncl ose parti ti/oni ng portion

r ear nost parb%tggn%ggggp&%?%ﬂi%Q%i d f@@?@ﬂﬁ?ﬁ ggrhgﬁggni At iR 19¢c is

an encl osed portion 1 constitutes a annel 't ermts air

bubbl terd : 8 I i L Ol4d 18 t
the T8 1 nic ¢ SRS PALER (TS SaT il qRothiis RURRLILh oMLY (R pREME, 18 T
relatively wmg%ng&ng%miqugpﬁg@#ﬁmméaﬁfq& Eﬁéﬁgﬁﬁgﬂggﬁﬁﬁﬂ- bbl es ari sing

fromair replacenment to nove the ink tan _ éferably has a
configuration whigiolge Al 1dd 93 Wonldfudilla S hsMifbddie W 1 i Ng
instrument is put with its pen tip down.

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



The encl osed portion 19b of the present enbodinent is configured so as to
forma space which gradually increases its depth in the radial direction of
collector 6a as it approaches fromthe air/liquid exchanger 18 side.gp NR@
ink 25 tank 3 side. This arrangenent of enclosed portion 19b forned M g
2003 29 so that the areas of opening becone gradually greater fromthe
air/liquid exchanger 18 side to the ink }2nk 3 side, enables air bubbles
arising at air/liquid exchanger 18 to nove to the ink tank 3 side nore
snoothly conpared to the configuration 5 where the areas of opening are
made uniform Further, enclosed portion 19b is formed with [ateral grooves
22 and a narrow groove 21 which leads ink 2 towards air/liquid exchanger

18. Since nalda@y @Hseewd 1l iRl euisdeedakmasthbhersat ohunc Fogtds raih@iin%e-,
i ntroduction and connection of ink 2, as narrow | ongitudinal groove 14

connected to3m 1d SoaNniiRI mreOeerbeaBaes) hbatastbenkorBRGreirhsl,
di mensi ons and configuration simlar to those of |ongitudinal groove 14 |,

but may be fqniRth BY aqeat A o' gheheefaiidiedndywe 0ght N6t 1591k @bsBabks as
long 15 as it can provide the function of leading ink 2 to | ateral grooves

22. Further, ginsereedt ke ear dvdorbdr @M kol Endt AbYRVRSeR AHNWR1kehal Ni Ny
grooves 13a, partitioning portion grooves 23 having al nost the sane wi dth

as retsai ni ng 1WA\ Freh3dram8ire £0aERENARY ! hespudigri fgripheidlertdtdsaee of
extended partitioning portion 19a. In order to lead ink 2 from narrow

groove 21 to gPanhill@DAREtPOE IR ABTORYEFodded 2heEGLall 9QY LS 3hokRe1
connecti on between narrow groove 21 and partitioning portion grooves 23 are

formed 25 in@ndroged ap@reFiaQatwpart s30thatenak gbeeydez23MBY:obedf gened by
a groove, cutout, hole, clearance defined by a plurality of parts, or any

ot her struct presanditha@e, which provides the function of creating
comuni cation of ink 2 led fromthe ink tank 3 side via narrow 5 groove 21
to auxiliary retaird tige girdmiesy 1dstasméntd sadroppeadwiitadtiscitdyt keédd i nk 2

to auxiliary retaining grooves
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. Asthethirdeffectivemeansof thepresentinvention,
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



17. Further, in the present enbodinment, in order to make ink flow snoothly
fromthe enclosed portion 19b side to the 10 auxiliary retaining groove
section 17 side, the edges of extended partitioning portion 19a are 4cAR 2083
so as to formchanfers 24 (also see Fig.26). Chanfers 24 are formed so that
t he size of the opening becones snaller i? it goes fromthe encl osed
portion 19b side 15 to the auxiliary retarning grooves 17 side. In the
present enbodinent ) the ink head His the difference in height from
air/liquid exchanger 18 to witing point 9 of point assenbly 1. That is,
the ink head is the sane as conventional collector type witing
instrunments, hence no 20 forward | eakage, or ink | eakage fromwiting point
9 will occur.cdieexafatnk tank adindsoead tohied ablle 86 ratseateihRsideudk t ank
3 expands or contracts, nanely the maxi mumink retention anount i of
col | ector 6a front@pratierdy by ahe rendt wp@niinl 2ef efiid AheaBholkele2 ®fhdde
auxiliary retaining grooves 25 conpared to the conventional configuration.
Therefore, then aBitdeMARI200Sr resuldadt SpRdiridky b rddNB 1 Etdmnment
is inmproved in its capability to deal with variation in pressure and change
in tenperaturmoville fotwdeds Ebslalecligd geoait angaimlty) ai mng at 5
est abl i shing communi cation between auxiliary retaining grooves 17 of the
preserg invention mddhenkodrthnseffedivd ABKNS, of @het pras et bhveHtiom gr oove
21, lateral grooves 22, partitioning portion grooves 23 and the |ike,
enabl es i nk Zrémt ipdetiiank 2§ b@ shovkeDt 25 alad Ifrant bpeaiAgNYs gidvitsardl7 10
at the nonent ink flows into main retaining grooves 16 of collector 6a,
si mul t aneouslgpeéding ghargnd/ahedinart bpepirs s S EOCS BitSa pbBistish dxdurdk® t he
conventional configuration in which all ink 2 would flowin a rush and
fl ood out by imdycohdoit poairmexefaogewatd andrd aseyr b she plodwtiadsentiby | | ary
15 retaining grooves 17) thus naking it possible to alleviate the rushing
flow. Furtherl gide arhreangaire condiuizusiol whijer thai nesay opeanies 29 gpdr er al
grooves 22 , partitioning portion grooves 23 and narrow groove 21 assures
t hat Iithk 2 wdt aposiwtionmcueae¢arwyr@pwithaespegtgrobihesxialwigrect igdrar p
reduction in external air

than ink conduit 30 and the arrangement is configured so that

relations Ts > Is and Tt > It hold,
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 length including zigzag or bent paths) and the like, 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



pressure occurs as stated above, whereby it is possible to reduce the
anmount of ink flowng into main retaining grooves 16 as well as weakeni ng

t he power of the rushing flow. Moreover, when a sharp increase in4diReriial
air pressure 25 occurs ) the ink 2 held in auxiliary retaining grooves 17
can 32 4 MAR 2003 return to ink tank 3 ﬁmﬁng to the arrangenent of
auxiliary retaining grooves |7, ateral g+ oves 22, partitioning portion
grooves 23 and narrow groove 21, in an easier manner than ink returns
through air/liquid exchanger |8. Therefore, even 5 if increase and decrease
in pressure is further repeated, the ink retention volune of collector 6a
capabl e of retaining ink 2 can be easily recovered so that it is possible
to i ncrease tdiglgpahpnspobhe asrayiblyagal sstetf ldoadiwagdsSi nEropleel i25 @ainng
portion 19 has a rather irregular 10 configuration, there are cases where

t he col | ect obecfidrinadec frae dims whieh abetravsparenst assgnhkedPor pEhepE,t has
been set with its tip up for a long period. In such a case, it happens that
this part be@®Tesprdiffranspatenb®rendestivéid, iand Phésuvedisied knebdear der
toreliably wet this part with ink 2 15 and practically shut off ink tank 3
f rom ext er nalwiailraddiat 1 v guohws irffartdretadang thekl e, vat esas agnegwes 22
and partitioning portion grooves 23 connected to the slit to enable ink to
reach sauxi | i anywagt,aithiengngreyess h/malaipgout drdl e yHeY € i ifdhe centtiai®
partitioning portion 19 gets wetted with 20 ink 2 once narrow groove 21
gets wetted wrahspareht A% sdmseiagdhigveecd’fiagweatioonnkn the first

enbodi nent of the present invention, a snorkel 25 is provided, as shown in
Figs.3 and 4 ( inas defthoef€kbeaseet heansrofttidipiayeapdoeentias t @an
suppress ink 2 fromflowng out fromtank 3 to as 25 little as possible if
air at the tdmksphbcserbem tlhaadeauppaft a fab¥i'c 4$1MkRr[08poakei, nEibamk 3 )
expands when point assenbly 1 is set dowwards . Snorkel 25 is conposed of
a sect i oni ng bpodilieon £2&anfedr madieariatli, ngri het drike3 capdba.everfit rptatindmg?27
formng a tubular air path so as to establish air communicati on between a
frontl05 openiing 18 dncarpodaied Ha iodr tand Si @adofconpkicdedortoscandex rear
openi ng 29 arranged at the approximate center of, or at a position nore
rearward thagorienf. temklecten ogrewd oF lRingitudipad geapvepkhi i 2Fdsk
snorkel 25 is arran at the 10 approximate center of the portion where
free-state i #® 323‘11@%51]‘0? dF atharddeF idrecé el SRakGY t?@%ﬁib‘? BSE8MRAET e i nk
is stored if an asymetrical tank is used) in ink tank 6 this prOV|des
the optinmal donf F@%r%ﬁﬁ‘fﬂ’%éﬁ %%H%’Qf%%ediaﬁan@@%é{t\ﬁe%ﬁnﬂﬁ% & &¢&8ti on
agai nst floodin mhen t he tool |s set 15 downward and the nDbI|I%y of air
bubbl es ari sFﬁ‘Q I ﬁ.‘é)n'm tpiOﬁd. ion more frontward to a position mor

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 to a 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,



Sectioning portion 26 is press fitted against the inner wall of ink tank 3
Sso 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 ink conduit 30,which
is formed of a groove or hole sufficiently small conpared to the si%Abf03
vent portion 27(see Figs.3 and 4). Wth the above configuration, when the
device with a reduced amount of ink is 96t with its point assenbly 1 down,
25 ink 2 inink tank 3 is able to nove fromthe rear tank 38 ~t s, r.,;
iuua 34 side divided by sectioning portion 26 to the front tank 37 side by
way of ink conduit 30 . That is, ink tank 3 is separated by sectioning
portion 26 , however, these sections are actually not isolated from each

ot her becausg ghatBeyRiERENEERE 1K B @&r@'ﬂ%‘{a %dag@ﬁﬁfwrﬁu?(tméunt

arrangenment permts continuous witing as well as allowng ink 2 to nove

into the col : L ge. opf. : t at ink
2 could noveé?g%é%%}?%t%%tl?h\?%iée?dgigﬁ?%gg%?}?ﬁgg%géégggr%\?/l&g%lgn of

snorkel 25 engpl 85 £ald£0 0k, @rEHsgéPEHictiﬂiQ Sl 11 8BY 1 bRK oLkl 6419

capability en the alr pressure and tenperature change I n a nodera

manner. The gl &k ofn b il £halie ?jefﬁcbpgfniﬁigfF?ebfzén&f:ky.?_ezQrfgent

i nvention can be achieved s not be particu 'tmted. The sane

effeci can bg.ebtal pedyl 4 ;%Fggg%ﬁhmgiea@&k{@f éﬁéﬂ%ﬁ%@ﬁﬁ%@f&bﬂaa'.

collector 6 s%omn In~Fig. use 1 n an alrplane or the device is

carried bet Ve dM LA B FA AL & nRNgh S 88 LRIREAUEE ﬁ&vksggg%gténeigg pen

is sealed with the cap 1n order to prevent evaporation o I NSl

Taking an exappé €sPht ¥SEnik N b1l #ACinkOcdde Ped %rBﬁ‘t!ab%)éénEﬁSdZ@n the
ground under a pressure of about 1 atm and is capped In a state Where the

pressure inshesidked Bis 3 hanakees spaRidt 22Hos tadh’ asBanderse wehp the 1
atm environnent , so that the internal pressure is naintained at that

| evel . AfterehlieoHSgs1Peatds @n airplane, the user 25 first opens the cap
and uses the witing instrunent under 35 ~ 4 MAR Z003 a reduced pressure,

at apgut 0.8 at muéte} el aFBRIT « KPS i Mitey DAb1pr eSSy eTefandCe YEtLHAT
i nstrunment, which has been stabilized at approximately the 1 atm state) is

abruptly expoasedid @ 0B8 B dredter afieire, twdi tdtmeshefi Bt efgtate)essuae 5 in
ink tank 3 is relatively higher than the pressure inside an airplane, in
the case of whereohvehtisnthe cobtartmininoe oross ngectibon usnthe i vénP
floods in rush into collector 6

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, 'K' is the maximum ink retention
capacity of the collector and 'B' is the minimum width of
the air/ligquid 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.



via air/liquid exchanger channel 18. In the arrangenment 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 @@
side by neans of vent portion 27. Ink 2 around the front tank 37 alsé R&%&
in at the sane tinme, but the anmount is sy&ficiently small so that it is
possible to prevent flooding. 15 Because,”in a usual usage the sanme anount
of air as that of ink 2 flowwng out for witing will enter the ink tank 3
side, as air bubbles , through air/liquid exchanger 18 , and because when
capped the witing instrunent is held in a pocket with its tip up or kept
|laterally in a bag, front tank 37 is, in 20 nost cases, enpty state
(space), wtHehd inkhlconBuig, 30 e swradd ag thattaimbabbilesedidt beandd ked vt hat
alnmost no ink 2 flows into the collector 6 side or ink is unlikely to flood
when a sharp toareeas andr inkd2ictilh dacqgives aor eeststasceldn@rbalablp to
novenment of ink 2 or air inside the witing 25 instrunment occurs, ink 2 is
bl ocked by sesdvemore padilon thede thrbudiR 203 theys pasiksals ithitotmyhnot
directly reach collector 6a. Wen there is a | arge enough difference in
resi stance agaimsliddisivereharegervedtofpoolieotdr anda.nkisachit wd@ashi ch is
smaller in size than the vent portion 27, the nore abrupt the flow of ink 5
2 or @r occulse ihkeohlduiid i3 eiwzed sgr thdetaphllheydioteein Hor prowditdhgi t IS
nost liable to flow Wen flow of ink or air through a passage of an

i dentical sizimk conmnsiidertddn aah danobtainedich wnare téas clrpsishisedgh.chhe
passage . That is , when an abrupt change occurs air can flow through vent
portion 10 271 hatk apadnitto3Dhéssparmed| bothe sgmwssiesr dilrarr ade sdzemodh | ess
passage resistance conpared to the passage resistance against ink 2 that

fl ows throughthienlmecdsawist (80 dwheB sgeawned) i o) dinsAliynEind esxchestgedoisvar d
and hence the conduit is wetted with ink 2. As a result, nostly only air
will flow to ithdslposslblettor ebinideterdre @ccharpniceco£dde defdedeagye in
pressure

10 that ink 2 will not move from rear tank 38 to front tank 37
by the formation of ameniscus at ink conduit 30 1likeair/liquid
exchanger 18 of collector 6 does.

As the eighth effective means of the present invention,
the end of the vent portion of the snorkel is formed with

15 abeveledportion. Provisionof suchabeveledportionenables
air bubbles to easily depart from the rear opening. Thereby
it is possible to solve the problems of air bubbles congesting
in the vent portion and producing a bad 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



occurs. As the second feature of this enbodi nent, an absorber 31 capabl e of
retaining ink is disposed together with the above-descri bedsnor kel25.

Provi ding i nk absorber 3l inside 20 ink tank 3 has the effect on red@ﬂh?ﬂ]B
t he vol une of the space (to be referred to herei nbel ow as 'vol une reduc |gn
effect' ) without reducing the anount of ink 2 when the space grows in ink
tank 3 as ink 2 is consumed. As above, t#@ ampunt of expansion of the space
itself 25 is reduced so as to weaken the power of flooding, whereby 37 4
MAR 2003 it is possible to reduce the anmount of ink flowng into the
collector 6a side. As a practical arrangenent, ink absorber 31 nmade up of
fabric sliver or the like is arranged so as not to block vent 5 portion 27

of snorkel 2%rodddsOlfi6F d £iFBKexbhp1vdsuBrdaipebitor eifScmdbdifént
absorber 31 nore effective, the ink absorber preferably has a | ength which

reaches to thyg apRr rehe §aRkeridh;i nk tank 3 or extended to further
rear. When ink absorber 31 is keeping ink 2, the absorber 10 occupies the

rear space Wi thoutpiledugisng {BetaERUNGeeki6RaMI¢i8l SRBbWAngh thakyhahk 3
whereby it is possible to substantially reduce the expansi 6n of air when an

increase or k/AUGHIONA nist RMBHTULE BCEURSL ER&&EQé,a5609ﬁgﬁb kPel @k st
advant age of one of the benefits 15 of free-ink type witing instrunents,

that iss) the ffiRfdirRntthalr the prauRhtofinvRktlight in ink tank 3 can be
viewed fromthe outside, it is necessary for ink 3 to freely enter or |eave

at | east a sector g ned sahauRd liageabeaiRetallseCoHBhAA KQRWOENLRE nabove
feature with the constituents 20 of the first feature of the present
invention pre4rdess @ writing instrument of a first example according
to the first embodiment of the present invention;
Fig.5 is a cross-section cut along A-A in Fig.4;

10 Fig.6 is an enlarged vertical sectional view showing
part of awriting instrument according to the first embodiment
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 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 illustrative view showing another type of
ink conduit according to the first embodiment of the present

20 invention;

Fig.1ll 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.1l1l;

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



a conbi ned and enhanced effect that is greater than the sumof their
i ndividual effects. As the third feature of the first enbodi nent, ink
absorber 31 is fornmed with an unabsorbent cladding 35 so as to alloqw 25

only the front and rear ends , i . e . , front and rear absorptive4 MBdIN
MAR z003 portions to absorb ink 2 while vent portion 27 is defined by an
asymmetrical snorkel 25 as shown in Fig2l5 , 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 conbined with other parts (ink absorber 31 in this case). As
a result unnecessary walls etc. can be onmtted. In the present invention,
o' ocessHokokfudles™d 1ot Lrenal 88 enakeloSpnoRludinobporngl and
"ok 2 or onl Br e ek PRRRt4oRi The i ner eased vol ume due o addition of
the firet 15 exambig af Thers abiaied Ui duddlse clfan, Stoh enolife "
fcrease |0 YABATEE of JHIESn ol S end % W b09n] BRLpUIENLCUR LG50 S0
ol e | ner etent Eot e bee D e o F e tpy Tr e Hes YR L (ank 3 in
i nside diameter ogjgRKsngsidn Ig%}g&gzég 'Je‘}tti*&‘%logie%‘t%nﬁha{?ﬂeﬁrs}g%w%gg be

writing instrunment Wwas unchan efore. Sectioning portion

formed | nteoparky ol & PO 1 it Alferdt S @52obirkh! Bdahpe! AE0FEIng

structure against 25 inner wall 34 of the ink tank as nentioned above, or

sectioning 3 9né %Bs@olgﬁggaginieaﬁﬁ 8% PRY¥ PPebOAERUnbPYnPiOYLding a wall

protrudi ng frominner wal e ink tank and pressing fitting a

cylindrical snorkekg2PetDerL£ivdLriddt e/deatiionlly viseckheRing PRELIRHLLE may
be formed as a separate part independent of snorkel 25 5 and ink tank inner
val | 184. Fur{/petingondstiumén BBy ad FA MR leXai@d ebictbeasagbtnat 88004
snorkel 25 , sectioning portion 26 and ink tank inner wall 34 . For exanple
( as shown i embbg@smen€ afdtide, paeseht3davbaviog; a trapezoi dal cross-section
may be formed fromink tank inner 10 wall 34 while sectioning portion 26
may be fornmed w thig.toticud petrspepdiviel virew shoespgratixid itary rdt 8misg as to
create a conduit defined with rib 34a. The conduit 30 in Fig.l10 is depicted
i n an exaggepabewesnhharf Borcoddegtorewd g wrlitt iing ahsbrpumsesitbaecondiomgm a
conduit 30 on the ink tank 15 inner wall 34 side as shown in Figs.8 and 9.
Furt her) thetausbéirst ewaupileso80tbBhopnresent beveénhiord. Conduits 30 may
be formed at a plurality of sites on the ink tank inner wall 34 side
(FiglPO or on thEigeéBi b9iany gorannd 2erdiigal secéigaalveliovw shewidadui t
may be provided by conbination 20 of the above-described configurations.
The cross-seBBFénaf 3hepttHRIcHAALTENSDLsABLRAEETSE Pambe | aereRding
particularly. Snorkel 25 may be formed wth unnecessary parts further
removed as | bAgthe Fechpet sMPRE1REREI ghir AheoRr8FeRhelPY@REAPTR T nvention. | nk
tank 3 may usuallg_e oy materials which can 25 inhjbit evaporation of ink
2, for exanple, t éﬂ?@%réﬁta fEent YiRKREBOHARNPoR yPPbhYT ERE %@‘F’?r%h‘&lgthe

|1 ke when |n¥o|g fqrékvggégp g%%?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.21 is a perspective view showing auxiliary retaining

25 grooves 17 of a collector of a writing instrument according



one. Snorkel 25 of the present invention can be fornmed of transparent or
opaque material having resistance to ink, such as PP, ABS, PET, PE and
others, selected as appropriate, 5 depending on its purpose. Figs.4WARng 12
show a second exanple of the first enbodi nent, The difference fromthe
first exanple resides in the configuration of snorkel 25. First ) three
vent portions 27 10 are provided, wherel®2 air can be easily ventilated in
any direction when the witing instrunment is placed with its point assenbly
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 forned at five
sites in sectioning portion 15 26. Further, connection grooves 36 are
formed from tRe,CeRLERa0kx886HOBENILROLLL080E61HGRR¢A L NK conduit 30 so
that ink 2 can ?eag?ﬁy f%gm1§o t he ?Pgan%aEE%B% g?ﬁe aﬂfle ink 2 is
unlikely to be |eft,096r; I thi I viedMew8holid . qﬁﬁ, i xanpl e
of the first enbod?'%ént .l%\%tp?hepri f gtreence grg!r%ht ﬁeélé{e%lr(}n eggﬁg?éngsi des
in that vent  pgpt,LeNsy =] ' rsnhj [ it.h_ rber
1 Lhat vent spabLeanes R f BotakpLBETRS 4 Gl GALRONNE"aL0k: A0S bE
from SePt'OEb”QnBQﬁEkoexéﬁgéZhSfagﬁé”ngEQBtOgn§2h§iSﬁ?”p'e.’ In which the
ventilating nmeans 1S provi in 25 a Separate orm not built on the part
conbi gation with g 444 q%% ahsqrhers 134 . €O al so
makes it possible ? '%?ovfd% t égé ects 3& Fﬁe%ﬁgég§§?§ﬁﬁ§éﬁﬁggﬁagsﬁen
increase in yokuag of | h [ 1t [ F QU af, L oy k be
adopted. 5 F%ggggﬁﬂ gﬂge%g gﬂgmﬁg og$%ﬁ{e§§%%P%Qo c?ﬁg&¥?ys?ﬁ%nggg?ﬁent.

The differen e,ab j L0 that a beveled portion Cl
or C2is forﬁgggg?ﬂ%ﬁg ?gagﬁgpgﬁgﬁghgfi@ﬁ%ﬁﬁ%?hQS. Provi si on of bevel ed

B e Fosy SocRPeRd by MREsEle ot yBtasnia (e Lapisayr!
congesting ipatheo¥eat wpotihgnigétearshPdofdy et $8sef £26hS18NaMEbEEEg
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.l
to 10, a second example is shown in Figs.ll and 12, a third
example is shown in Fig.13 and a fourth example is shown in

25 Figs.14 and 15.



performance or other problens. Bevel ed portion Cl of snorkel 25 shown in
Fig .14 is formed 15 , by beveling the end part of snorkel 25 inwardly to
the center of ink tank 3 across the predetermned |length P1 fromrear .
opening 29 so as to create a flat rear opening 29a having a greater oéémR#@3
area than that of rear opening 29. Bevel portion C2 of snorkel 25 shown
in Fig . 15 is formed 20 by beveling acr'oss 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 having a greater opening
area than that of rear opening 29. The shape of the bevel ed portion of
snorkel 25 should 25 not be Ilimted to the above configurations. 42 4 NAR
2003 (The oper at i @hecfanteheohposéen bslasdilnesd jleSbeibadabomesand alhettedst to
fourth exanples will be described next. The arrangenent of the present

i nventi on nowidhl ¥hé ganey ré€ereheesameetahstwirhamit descaritptdal. cDhliect or
type witing instrunents) i.e.) prevention against ink flooding when the

i nternal presefieeeneeisiould be aplpatiedet ¢y a2 thecenipodiient § heebanpgelow.
tenperature, but al so provides the function of preventing ink fromabruptly
entering theThel beesentf naveh@ivhewink bankHescdebelyheekgadengwai r fromthe
tank when an abrupt change in pressure occurs, in consideration of use on
an ai 6pl ane. Furt hsrshewncin &lirg.ils, takewsedinghinpomenent dmkhkel 8shsbg can
be weakened if ink flows out and it is also possible to solve the problem
of ink accunemavidngenitt bEnths plresealt! éoventdon tie asebadddepinangehi ons in
whi ch increase and reduction in pressure is repeated. Thus, this

confi gurati opomprabked 66 aopaihly gseemnly ak dialeims eofbaddl laschowriyprg
witing instrunents, including flooding and forward | eakage. 20 The
arrangenment priotnBi aét tbe wiphahfleannknibfeefler protidesmadeonpi n€da
enhanced effect of the function of the invention for rel easing expanded air
to the outsi dentertterevd andag icgstilraghot casenliceasingsesi dh d ndnfeetfiervol une
reduction effect of the ink absorber, whereby it is possible to provide 25
a wil@ing inseranter edtablbsking Hdhefdisweprstatieoodi bk v [firom 28 ahkost

never oOCcCcur.
tank 3 to writing point 9. Here, examples of the ink feeder

core(center core 8, collector core 7 and the 1like) may include
one which itself serves as a pen tip.
As point assembly 1, pen tips of various types of writing
15 instruments can be used as already mentioned. A collector
6a, which is composed of vanes 12 defining retaining grooves
13 therebetween and a narrow longitudinal groove 14 for
establishinginkcommunicationbetweenanairgroovel5(Fig.3)
connected to the 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, aforementloned 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



~ MAR 2003 Further, because of provision of the ink absorber, the ink drop
pr obl em whi ch woul d occur when the witing point have been kept upward can
be resol ved. Because of presence 5 of ink absorber 31, the witing Y

i nstrunment can deliver ink, though in a reduced anount, for approxinﬁ@@ﬁﬁw3
the last 100 neters of the witing life simlarly to the fabric sliver type
one . Therefore, it is possible to sol ve#4 he end of witing life problem
with free-ink type witing instrunents or avoid 10 the witing instrument
abruptly stopping witing. Illustratively, in addition to inprovenent of
the collector's adjustnent capability as to internal pressure for noderate
variation by provision of the auxiliary retaining grooves, the

confi guratiomhef fiietpbasent anguedihgntaekeariatadhystiepreagargsbysharp
change in internal pressure and provides the function of elimnating the
occurrence Otehbaﬁdkmgyaédoiﬂhgﬂiﬂk|ﬁﬂkﬁgehénh@m¥ pesshbl Bauange &ktuation
of witing instrunents. Wth consunption of ink fromwiting, air bubbles

go 20 up thredghivapy eap&&ﬂﬂ%an@%@rﬁd@ii%@ﬂf FeantLhoanyopeahdingd into
ink tank 3. Upon this, air bubbles easily depart fromthe rear opening

owi ng to proyhsipiesahireemed etk POk thAR 3By Rak ERgulbyPY¥mbi 1l giRgestbte to
prevent air bubbles fromcongesting in vent portion 27 and causi ng an

adver se effempbn28c@8 MebhhNYsReat oanvate/1ightd—edcMifiger4Ps £6Co5dtHg to
the first enbodi ment described heretofore , it is possible to provide a

witing instaygRatextiLink hesldi dPARA Y ¥bitHe Btk BXELbLEPYidtas86hb 1y

performance. It is also possible to suppress the occurrence of punping
phenonena 5 pesulting from cappi ng, usage under varying pressure in an
airplane and usage in an environnent with change in tenperature and hence
secure safe and staAbtrewcbliegtpertgpeaneetihy pastiameént, freésspassi ble

to provide a witing instrunment free fromfl ooding and forward | eakage
probl enms whi thkvdlsds £8rbdvin ©tde rinddtanited wioilkd bierdignidheégbhangeease
and reduction in pressure was repeated, such as in an airplane , as
expelbenced bg, awhish nks gpensiciediion waltlesstwii [6a tndvéki smgadhdembragh akes
multiple flights. Further, by the conbination with the ink absorber, it
is wetted with ink 2, so that ink tank 3 is isolated from
the external air and air will not enter ink tank 3 from the
outside other than air/liquid exchanger 18.
Generally, collector 6a may be subjected to a plasma
15 treatment or a chemical treatment with a mixture of sulfuric
aclid and chromic acid, or the molding resin may be added and
kneaded with, or surface coated with a saponaceous component
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 selected andused as appropriate.
Similarly, for ink 2, any ink can be used and selected as

appropriate as long as it can be used for collector typewriting

25 instruments. Examples include: inksbasedonwater, alcohols,



15 is not only possible to inprove the safety margin but also solve the ink
drop problemand the end of witing life problemat the sane tine.4E@

this configuration has effective functions as descri bed heretofore ﬁ§@$ed
to conventional configurations and hence contributes to providing a safe 20
collector type witing instrument which is stylish and low in cost, can be
easily manufactured and has a | ong shel f23 i fe. (The second enbodi nent)

Next, the second enbodinment will be detailed with reference to the
drawings. 25 Figs. 16 to 22 show the configurations of the present 45 ' 4
MAR 2003 enbodi ment. Figs. 16 to 19 show a first exanple of this

enbodi nent, Figs.20 and 21 show a second exanple of this enbodi nent and

Fi g. 22 shows xgnehlervexasns &y 1ydiel it ads vbadkyresri dus RanyraseBbliBy @8t i on
is provision 5 of a spacer portion 43. Specifically, in this enbodi nent,

snorkel 25 ap@ddthexbse1Pent3] idhd QdMELiedd f1gmEnBE! Aeadas BoIER1hgK tank
3. If conventionally used sponge and other parts are disposed sinply on the

top of coll eglyehtBadndi ik BRhAS AEbRE NEL SBOEK B} o Fgéhdoeéiﬁgﬂﬂéi‘?@[‘no"_
perneate hence 10 writing unevenness may occur. As the meanhs for prevention

agai nst this probhegb13p8€8t BPHei WAL fdnd Simd Mtttk Hds ENeuRCRIBAL of
enbodi nent, spacer portion 43 is integrally forned on the rear end of

col | egt or 6apsevihating LehkBBLES FRBeakELELqYhR ex6RaRHEr 1ABceaBrsEHOt hly

pass 15 through vent portion 27 of snorkel 25 to reach the rear part” of ink

tank 3. The xRapehgPehki BA14AceSwiehMeHealariBktigH $ht pEe@BuiBe rear end of
collector 6a (Figs. |7 to 19) with an air bubbl e passage channel 45 (Figs.

17 to 19) forned wBeasthe an%er8allpeekO2eanasifer LhRNt4Rk(Bi garhiésto 19)
that permits air bubbles to nove. Further, spacer portion 43 has an

abutment 47 (hikg2 héy entemir@dtdig nfg arbodksi DB @b cBdr ica aQuirhed,
wher eby i nk absorber 31 can be prevented from noving forwards. 25 Spacer
portion 43 sh&uhdriaiquadsezehpugbr! aBgercAdugilay enter tank 3 by way
10 of air/liquid exchanger 18 so as to keep the balance of the
internal pressure, whereby almost no pressure other than the
ink head H acts on the interior of point 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 assembly 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



46 ~ 4 MAR Z003 to allow air bubbles to pass) but if it is too |large, the

| ength of ink absorber 31 becones short , ink 2 becones unlikely to flow
into the front tank 37 side during witing, and other problens may occur.
If it is too small in size, air bubbles 5 cannot pass therethroughé MAR 2003

Air/liquid exchanger 18 of a typical collﬁctor type witing instrunent has
a vertical slit-like groove having a w dt rangi ng from about 0.05 nmmto
0.25 mm and air bubbles arising therefromare greater than the size of
air/liquid exchanger 18 but are at nost about 10 1.5 nmin dianeter and
usual |y about 1 nmm Accordingly) the size of clearance portion 42 is
preferably set at about 1 mfmto 3 nm Further, a |lead portion 39 is forned

proj ectivel y s lithad aixdchanigelr a@l.l ector 6a in rearnost partitioning
portion 15 19d while horned projections 41 defining a | ead channel 40

conti guous to nar aengribeyvamdhnar ©ff ahked 3@ ask! @ah& 3nIer reduceidopihe
front end part of ink absorber 31 ( Figs . 17 and 18 ) . Provision of

proj ections 4hxrekasunbtROASEdd @rfiefingnko 2 Levenks BD§RE Dergrdlater fthay i nto
air/liquid exchanger 18 20 of collector 6a even if point assenbly 1 is set

downwar d whenHd eRnSinine reltlen? ions iode thek coankc?oirS xP@ngA oan@nahen ink 2
is stored virtually to fully 100 in ink absorber 31. As a result, a

Meni sgUs can dyhthidadniborakil! ifuifk exghenyededdme yieieurh ! IT® Bessi bl e
to prevent forward | eakage because 25 the ink head acting on point assenbly

1 can be equatitzed the coﬁ?renthABla%S.lbeoirnkﬁb@adriiiti@@t HAgtwaRBnts
free-state ink 2 is stored. Figs . 20 and 21 show the second exanpl e

accordi ng t o drte Gzedgnddesbodsnrot . tdheawkd fEIRIMIM g ramithe f ifrsin axanpl e
resides in that 5 spacer portion 43 is forned as a separate part and is
di f ferent inHdie shapeidflinigstiy op ETEE oS wadkll indapen cEsy @irexpansion
significant difference in basic function
or contraction inside tank 3 occurs due to increase or decrease
10 inexternal air pressure or change in temperature. Generally,
a correlation between the volume of an ink tank 3 and the
maximum ink retention amount i of a collector has been known.
Usually, thewriting instrument is designed so that the maximum
ink retention volume i is about 10 to 30 % of the ink tank
15 volume.

It is possible to improve safety margin as to flooding
if the proportion of the maximum ink retention volume i to
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



fromthe first exanple, but since spacer portion 43 is given as a separate
part , it is possible to produce variations in 10 appearance by forni@qumgm3
as a transparent part or in an ink color. In general, collector 6ais
refornmed by a plasma or chemical treatnent so that its surface is liable to
get wetted, but because spacer portion 437is given as a separate part 15
fromcollector 6a, it can be forned of fluoro-plastics, polypropylene and
other materials which are unlikely to get wetted with ink 2 or it can be
surface-treated with a Teflon coating or the |like. That is, this
configuration is advantageous when coll ector 6a needs to be separated from
20 . Tuncti oM oL HASON Sorl RndSkNO-GRAKEN! LORAL GRLLITHOL BAELSLsRRAC!

e forme p y bu So be integrally

portion 43 may Separate ¢an"a ormed with

the Tront. endapaiteoh ;o09CKEL R0 O LAAL (30 PBIa B SALBELAL Mok (1S

case, it is Ssible’tore er of parts an ence I’ Ty the
nbl 25 t F K gas 0 t. 0 ti S
parts. | nk abSorBer ATk Ttk sl 35 ta tietdardont S NS Vealhe e

sorber St%and St A EPTH T (TS, Suct

Fibs ote. i 08 b SR RE L TR R e P erent ot

s inefficient against, §QrBLd BRNPIRDLy 1o J0ES,6A0 Re. AYPLARY L, g par ts
(0] ve Torwardads . g%ﬁgrgll, P e

are firmy fixed so~as not ver, Th

f i .Qf. a .nl Q. | I ,
part s are ! OB T UAL R RS SRS polybropyTene, T
neal 10 resi st ance, f.qr; 33 A5 38Eltn £971 LS LRASORA 34 d $RUEhELLed as

in the enbodi ment "o prese iAventi on e sSpacer portion

formed with M{ﬁﬂoﬁéﬁoﬁi%oﬁbic”%%% oy %‘i:gﬁ%%@:‘i?f e%h%ﬂgfe%”or kel

25 so as not ‘to nove urther, a lead porti a |1s arranged so

as not to 15 e bn-dinfbdr ¢aRtathoWihE ok AOF AeEoREroARING SR kERKOT

10 3 and extended partitioningportion 19a for connection between

the frontmost partitioning portion 19c and rearmost

partitioning portion 19d. The part with hatching shown in

Fig.2 (Fig.17, Fig.21l 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 exchanger 18.

A number of fin-like vanes l12a 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 l3a by the gaps therebetween.

20 Inthepresent embodiment, sixvanes l2aareprovidedat regular
intervals, constituting auxiliary retaining grooves 17.

Partitioning portion 19 and air/liquid exchanger
18(groove or hole) is wetted with ink 2 so that the interior
of ink tank 3 is substantially shut off from external air.

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



core 7 is interposed therebetween so that ink 2 can be |l ead 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 witing to 20 poipmmgzwg
assenbly 1 and is al so connected to | ead portion 39a so as to deliver ink
thereto. The lead portion 39a in this cas was configured by providing
projections 4la defining a | ead channel 40 of a snmall enough gap so that

the | ead portion can be connected 25 to collector core 7 by contact or via
ink held by capillarity. 49 4 MAR 200 This configuration with projections
4la is able to establish a nore reliable connection with collector core 7.

It should bea %gs%ggkﬁ%gﬁﬁhgggggggl%gehgant necessarily forned by a

proj ective structure or rojections 5 4la. It is possible to

t h I f.Qr. | j [ 2 d.ai Ll i qui 18, b
‘nersing the rear et war Lo, W edbey asr BAVGLE Eerrdlh BuH B ar " act
conngec

L
provi des thegﬁﬁﬁgpﬁ§ﬁ¥eg&’tﬁgefp?gﬁgggg%ﬁ?ﬁe%ﬁrﬁklneﬁ%§JQ§ﬂ%§§mg? ﬁ&%@ible d
ai r) | qut 0 cRchBRBE BETES 1T oua SeBheBbIvPt oBRALLE. B 1 BHBRS TneiRl o

the. af or brent 0008 T6 5 AR & R FBACEan SR BER B ben el TB0R, BE e

s, being droperh Wi GILIBEAUSPat U5 GO BALS 10, BV, KIGAUSe (A ODI o

will occur. uaration ma adj ust nent alnst sharp

change 1 1AL A RPSRULE, SO AR dhAIOYL 8 bOSIHNGIION Bl EthTigh' no

t he occurrencé o ng a eakage i'n any possible us

et Chcct P R0 CILLUR S AN R P LRSS B LtahaBTEr!

of the witing  93:heMBRn2Ple space enclosed by extended partitioning
portion 19a, rearmost partitioning portion 194 and frontmost
partitioning portion 19c¢c is an enclosed portilon 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.

Enclosedportion19bis formedofarelativelywide groove,
cutout or hole for permitting ailr 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 with 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 of 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



i nstrunent according to the second enbodi nent has been descri bed
heretofore, it is possible to suppress the occurrence of witing anonalies
due to being dropped or other reasons ( and hence secure safe and stable
witing performance . 5 In particular, it is possible to provide a whiMAR8)3
instrunent free fromaccidental flooding,@nd forward | eakage which woul d
have occurred under conditions in which 1ncrease and reduction in pressure
is repeated, such as in an airplane , as experienced by a busi nessperson
who wites while traveling and who takes 10 nmultiple flights. The
description of the functions and effects brought by the configuration
simlar to the first enbodinent is omtted. (The third enbodi nent) Next,
the third enssdithett thiel Arpasdef abperiing thecdne aradaedd t @riesd edr fwongs.
Figs.23 to 25 show the configuration of ~the present enbodinent. Figs.23 and
24 show a fi ridte @kanplguid exphengabdd siedr toRihg 2Bk thows3 aldecendbdeanpl e.
Here, Fig. 19 show ng the sanme configuration should also be referred to. 20
The f eat ur es adfr thivdhdress et sdmigoditmenitr/ddgiudé erchiaaigetrhd 8pdot mpvpr ésent
fromsectioning portion 26 to the rear end of collector 6a except ink tank
3, are integrdld inktladéd sidéemofriexsnb ctlogecompared to thalclonéngughtdap

t her ebetween or fixed in contact with, at |east one of ink tank 3 ,

secti &ni ng 2%heae ithe 26-easd ofolopeationg @xewalde und fpamt.s ot her than ink

51 ~ M~R 7~~3 tank 3 are laid out fromsectioning portion 26 to the rear
end of collector GFardderhatnallos2dniportienaBPd s Spreed adhwdatemral
surfaces of the parts other than inner wall 34 of ink tank 3. 5 In sum
since witingdoestesuz@nasdag enarsed Igroeyet 2fowhichobepds nenknix owaaidis poi nt
assenbly 1 up after they are capped, there is a high possibility that

al nost no i niadiny Igrasightexichagigear dice portion 42 (Fig.24). Wen the pen is
oriented downwards for witing, it is possible for ink 2 to 10 take a | ong
time to flow out SHRFARATRRY gF0gpetdd RYFYIdeprdmeREHdegerme Suastiprnsady
menti oned. However, there happen cases where ink 2 cannot easily flowinto
the @8 | ect ot -Ga -siidETAINGHPS G FORNESS 1N Phe 1MEX2ZnuFS BECEP¥e of

presence of sectioning portion 26. In this case, since air/liquid
longitudinal groove 14 connected to main retaining grooves

16 does, it can be formed with dimensions and configuration
similar to those of longitudinal groove 14, but may be formed
by a cutout or hole defined by combination of parts as long
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 l1l3a, partitioning portion grooves
23 having almost the same width as retaining groove 13a are
20 formed on the outer peripheral surface of e#tended
partitioning portion 19a.
Inordertoleadink 2 fromnarrowgroove2l topartitioning
portion grooves 23, lateral grooves 22 for connection between
narrowgroove 21 andpartitioning portion grooves 23 are formed

25 in enclosed portion 19b.



15 exchanger 18 is not wetted with ink 2) it happens that it is inpossible
to obtain the proper function of a collector witing instrunent i . a ..
the preventing function of forward | eakage fromthe point assenbly by 4 MAR 2003
creating a reduced pressure state in ink tank 6a conpared to external air,
by a neniscus 20 fornmed when air/liquid %xchanger 18 of collector 6a is
wetted with ink 2. In order to solve the’5 forward | eakage probl em occurring
fromsuch a situation ) the enbodi nent of the present invention is
configured so that the flowof ink 2 fromthe ink tank 3 side up to
air/liquid exchanger 18 when the witing 25 instrunent is oriented
downwar ds can be assured. 52 4 MAR 2003 As a specific configuration, in a
first exanpl e as BhbenalngFogse 232 Mdyabe POrmedocbked @Boawel, acspact|
portion 43 which is integrally formed at the rear end of collector 6a are
made to contlclet aclesctammichdefonedriey lagpuoality tdf pagap, of pngf ethadty
about 0.2 mmor snaller) created therebetween. It is further effective if
in order to gakectakearfd svapepoililgh prdoer iiersf she Fwafctiivn pdr &8edtonyi nk
conduit 30 to the channel are fornmed so as to make ink 2 easily flow, or
when the suréaaeunicavibradfoinka ledrfon e byk aankiald ydd @ iappatLewpl asnma
treatnent or chemcal treatnment so that the surfaces of the parts can

easi |y get wgtbtede BY thawboMearmy ratgemenig gribovespagsi bselbagassi dtt he
occurrence of a situation in which air/liquid exchanger 18 can not get
wetted with cak Bréokisabkynieadebnlat 2 nexi auwxd lildrihedétatning Hecoves
possible to wet air/liquid exchanger 18 with ink 2 wthin sone tens of
seconds at maXimum ( it is faster because sone areas of the parts have been
usually wetted). Since this tinme is not so long as to cause | eakage of ink
2 at the pen tip Fardherobientiie cosesent i enmbodimént wainl dedéngeo 20ake| |
occur. As the second featured configuration ) a holder portion 46 that

hol ds i nk abiwkbBlodlsmicatihly Sromnghh enclesed ppwEtar LtYmisideatowbheh wil |
stop its falling due to gravity is provided in snorkel 25. 25 The structure
of hb®der poruxdbhigeynngtainingngrodvieapgctios 17 side, the edges of

extended partitioning portion 19a are 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 f£from the enclosed portion 19b side
15 to the auxiliary retaining grooves 17 side.
Inthepresent embodiment, the inkheadHis thedifference
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 writing instruments, hence no
20 forward leakage, or ink leakage from 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 is increased by the maximum
ink retention amount ie of the auxiliary retaining grooves

25 compared to the conventional configuration. Therefore, the



4 MAR Z003 formas long as it can have the necessary holding effect. For
exanpl e) partial projections or undercuts) stepped portions to which ink
absorber 31 is press fitted can be used, igr the whole part of snohhgb 25
may be used for press fitting. 5 Once the parts inside ink tank B
either during witing or during being stored, clearance portion 42
functioning as the passage of air bubbles when a sharp change in pressure
occurs or during witing nmay vary in its size and ventilation problens may
occur in serious cases . Further, if large gaps 10 form between parts ) the
function of nERFH4tRAK 9oliedten tYRe JRitEdes 1gstanaepdr £§ Wnproped in
deteriorated . All these problens can be elimnated by the above

confi gur at i onitRex@pabhlEer divddeardipltd grripd isachndreasogiarend ¢kargewn in
Fig.25. 15 In this exanple, a projection 44 is integrally formed with
snorkel 25 soiph&emperatikrebe in contact with collector 6a, whereby flow of
ink 2 along the part surface is assured. Further ) an abutnent 47 is al so
integrally formed Bhehiskodkafl a8d Ghschprofearrangdmenhd abwingnat47 may
be fornmed as 20 separate parts. However) integration of these parts as in
this eRanpl e sEkablishpogsrommunbcatiionebeheecenndexibiapnrretanoihgnce
reduce the cost of products . Other conponents and functions as well as
their effectsgapevehel 5@afethe RURseENly inveriiphrean@3nkn2 tins jgteedaint tank
invention, two parts, ink absorber 31 54 4 ~aR 2o0u3 and snorkel 25, are

i ncorporated Pm FARStakRted BHchapupysgeaeue| 24, higheratkgosovesng2moved
upon bei ng dropped. Use of the inner wall of ink tank 3 or provision of
ribs etc. is BBFELt4OPLEgeROTHAGRWAFEOVIOS eABnEndfthoekbkeorrakles bk 5 is
inefficient against the forward novenent. As to collector 6a, since it is
put in contact &P kPkdAMr Sokosfled ittt aund kissw gptainiag B§°9V6§517|tted
or can be rested on a cap so as_not to nove. However, since snorkel 25 is
want ed% o be PbrhB8 mPWﬁn§n1%§tF%ﬂ¥?yl¥FﬁrW@%WIE@F%%WH%QU$EP%%ﬁ%Slﬁo@fto 10
reduce the Ioadfg amount of .ink, it is difficult to fix. Further, since the
i nk absorber SPLECHBF R BHMULEARGPESLY I BENOTH VABHMGLOD R RTGF S frakes
it difficult to fix. Thi oblggi be av0|ded i f these jnner parts are

firmy ;i xeddgﬁcﬁgslnot 1 35 vé - iongl d’éﬂbﬁ%ﬁura{ Jd'i%lrts
15 )
%A\Bsa{)re the I ngxfﬁo R o2 B #;?‘ggf%raff&’%y%h@f%i S88 9RE HF o once
enbod, mont thoF SBHY sk héfgcﬂaq{i%(r)%v]iédte gk Reg’ B158 538y Thky ha‘?’%e .%’iy
absor bgr 20 3} @Qg g éﬁ%?gés %?E%ﬁ$ﬂ§”§%d HQ¥EH?Qt¥8f%§I§$?a£Jhe

operati1on of t odi nent’) nce e Sarrah genen
enbodi ment migﬁé Hlshing flow.

Further, the arrangement of auxiliary retaining grooves
17, lateral grooves 22, partitioning portion grooves 23 and
narrow groove 21 assures that ink 2 will 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 into main retaining grooves
16 as well as weakening the power of the rushing flow.
Moreover, when a sharp increase in external air pressure

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



possi ble to al ways assure the clearance portion that permts air bubbles to
flow smoothly fromair/liquid exchanger 18, 25 this enables air/liquid
exchanger 18 to constantly get wetted 55 4 MAR 2003 with ink 2 wthout

| osi ng the excellent witing performance of a collector witi gMARISIIr unent,
whereby the functions of a collector type witing instrunent can be al ways
fully achieved. 5 Further, since the aforenentioned cl earance portion 42
and the arrangenent 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 MBYBIrBAK &Nk SorUrPE T B&Lﬁrrqmm@@t qfhjagixiliary
configuration nakes adjustnent against 10 sharp change in internal pressure
so as to provFeEaimEng gREPVEA Wfr%éﬁerﬁarieﬂlfwft?n%zo@@mtﬂéﬁ@élégPfql"dddifhg and
forward | eakage in any possible usage situation of witing instruments and
hence provi deSrecV®s t2h@EndsRaxment ITReMen @ lox dél |agnteamsdian manpes dglyaince.

15 As the arrangenent and functions of the witing instrunent of the third
enbodi ment havkk begnrasddrdah ady A bawkdexshanpariis t oThAzefiptee even
enbodi nents this enbodi mrent al so nakes it possible to provide a witing

i nstrufrent whiEhinereasen amdl ¢egrease st RuesHUrRMtls fumtihemgepast@dance.
20 It is also possible to suppress witing anonalies and forward | eakage
fromthe pen ¥he laferetenchge vidgae Q’élc)‘l’l cprEssacanablenohinefiadad ndisage
in an environnment with change in tenperature, punping phenomena resulting
from cappi ng) 1beR P SFed r%‘?%%@rfﬂaﬁ?&ﬁ@ta B Lscprees Hekaike iqwme aaal
stable 25 writing performance . particular, it is possible to provide

56 r MAR QOO3tRe \Re¥migsimke rmﬁ@ﬁﬂnfq‘%lrfsrﬁ)rﬁlquglg and forward | eakage
probl ens whi ch woul d have occurred under conditions in which increase and
reduction in presstiice PIebeRING R EHON L ahas rpIzaidernd @gsiliagnced
by a bu5|nessperson who wites 5 while traveling and who takes nultiple
flightS. Furt$h 1%?‘?1’5‘“&0*&% B&R 9RTFC t‘*ﬁ\@%ﬁhébge%%ﬁonerf% 53t only
possi ble to inprove t but al] so.solve the i r problem
rd the end dIS%ueen HESP; Poe fehiemmih SERenbLAa ¢F Mhenrisehas thedn

conf 1 gur at on, s 1 ept e 40 [yt ons, a5 93¢ BRY, hELet o b, Sumer od

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

partitioningportiongrooves 23 connected tothe slit toenable

ink to reach auxiliary retaining grooves 17 are provided,

whereby the entire partitioning portion 19 gets wetted with
20 ink 2 once narrow groove 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 the air 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



configurations and hence contributes to providing a safe collector type
writing instrunment which is stylish and low in cost, can be easily

manuf actured and has a long shelf life, wsthout having any defi ¢ipmcims of
the parts for satisfying 15 the use in an airplane. (The fourth enbodi nent)
Next, the fourth enbodinent will 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 ment 20 can be al so applied to the other

enbodi nents descri bed heretofore . In this enbodi ment, snorkel 25 has front
openi ng 28 andfrigdr tapkrdngxpends Wien paind@Estenp20liis setatneivands.
position nore rearward, with respect to the axial direction, than ink 25
conduit 30 which iSnévkerd aricurmbnpesed oft acgdctfiophngkpbrtisn 26.for VAR
2003 When an anple anobunt of ink 2 is left inink tank 3, ink flows to the
col | ector 6a séeperating findmtapér3 epena eR9 pordddnt e formidgraytWm lsed f
or witing or tenporarily retained 5 in collector 6a. At this stage) the
air space in ahk gaditks8 das tonas$ tabhbsic @igxpansunhcaticnridatastdroa oforithe
space inside due to variation in pressure or due to variation in
tenperature iepemiahye28 comparged e the mearnemd retdEnifonoldkoterke dind

coll ector 6a. Hence no flooding problemw || occur. 10 Wien the anount of
ink 2 left beaomesr spsinings 2i9t arsangedumedihe lappepadeaitiec ceases afid dience

t he ambunt of expansion al so increases. However, the expanded air can be
rel eased out satleavpestbiomonore coedroard ebhampeimkgt@gk o, sAHrRedwR5in so
that no flooding problemw ||l occur even when a sharp 15 variation in
pressure occuFsg:4in particular ( the feature that rear opening 29 is

di sposed at a position nore rearward, with respect to the axial direction ,
than i nk conduit 36hér Yegporepening JPosih isperkedelSase arrangem atinkheg by
way of vent portion 27. 20 The featured configuration of the present

i nventPon is approxheate|senker afetthei pastionthere dinee vsdiafg dpk12.igs >
Is relation 2 . Tt > 1t, where Ts (Fig.5) is the total m ninmm )
cross-secti onSEPrefel 35 axapngdthg Gerroip ofritgespor§ipRewheral inf staince

of vent
stored if an asymmetrical tank is used) in ink tank 6, this

provides the optimal configuration when taking the balance
between the prevention against flooding when the tool is set
15 downward and the mobility of air bubbles arising during
writing.
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 ink conduit 30 which is formed
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 its point assembly 1 down,

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



4 MAR 2003 58 portion 27, Is (Fig.5) is the total m nimum cross-section of
ink conduit 30, It (Fig.4) is the total distance of ink conduit o s
the maxi mumink capacity of ink tank 3 and B (Figs.2 and 26 ) is the

m ni mum wi dth of air/liquid exchanger 5 18. The width of the air/liquid
exchanger indicates the distance of the air/liquid exchanger in the
circunferential 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. >|s . It relation 4 . |Is > 2.B.B &tmo ti mes B squared).
In the presentl@fbOHYHE®E BY R&Stdaeifce RO tddoh 20« ARpFBewhsorEstauk 3] ng
parts of UB-150_(a product of Mtsubishi Pencil ) sold on the market , the
result will beldedaryaegiviithcesdpdtailencdhid eonphkdanked dsaspparated t he
evaluation itens , witing perfornmance ( air bubble perneability), flooding
behavi or uponP¥ S§FALENIRGIRAT HYPT A6 phe¥eyed,. thcDaLrEbAnSs F&ief 2 B wi t h
the pen set downward (whether ink flows fromrear tank 38 to the collector
si de) 20 wer en@lalsrtated BEAMSACHNCERSE| PecaugR Rft ddeabrpsPNeRsof ink
(excellent) . free from problens; [er%i (good) . slightly affected but no
probl et for pFaReRthi3Use ThargtRreai tiut ¢ )ayFasigempnt BeroihercoRr ERBUP BRI r ed
for a witing instrunent 25 were all validated so that description is

onmtted. SOVFEkdRGIZS ¥eld RERARELaD|irnde Roko nows imke EBeet®lbecterune
K=300 mB (cubic mllineters)
6a side. It was confirmed from a prototype test that ink 2
could move to the front tank 37 side during writing. Thus,
provision of snorkel 25 enables collector 6a to exhibit
10 sufficient ink retaining capability when the air pressure
and temperature change in a moderate manner. The collector
with which the effect of snorkel 25 of the present invention
can be achieved should not be particularly limited. The same
effect can be obtained if the snorkel is applied to the
15 conventional collector 6 shown in Fig.27.

For use in an airplane or when the device 1s carried
between low temperature and high temperature environments,
the pen is sealed with the cap in order to prevent evaporation
of ink 2 inside. Taking an example of use in an airplane,

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

_ink tank 3 has been stabilized in correspondence with the

1l atm. environment, sothat the internal pressure ismaintained

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

25 first opens the cap and uses the writing instrument under



Vent portion's total m ninmmcross-section Ts=1. 54 nm2 . 5 correspondi ng
to QL. 4 opening Vent portion's total distance Tt=30 mm: Ts . Tt=46.2 mmB
Ink conduit's total mninmmcross-sectiogsls=0.13 nmR2 . corresp qﬁMQQ(@f
Q0. 4 opening Ink conduit's total distance It=2 mm: Is . It:0.28 2[ I nk
tank' s ink capacity Y=2000 nmm8 ( cubic mllimeters ) 2cc Air/liquid
exchanger's mnimumw dth B=0.15 mm ( cross-section 2 . H. B=0 . 045 mm? )
Eval uation result: 15 Witing performance . [err] No probl em Fl oodi ng

f’i?ﬁv' ¢ Ldo[ NP o OBPER T S pr e {‘@a”%ﬂ%@tt"%o%' Ak R bR gnbron Pt [EBF ¢ s
t =300 mMmB
(Cubi 0 111 meREE Spa GRS (i EPE oS Th A S BN E A8 10

corresponding to portion's total di stance Tt =25 nm :

eni ngs Vent
Ts. Tt =25 8B %Ea?hklé‘%dﬁh BPYetHre Fﬁn}xn{mc Rt seRtabh: | 5=02PFPHAD .
6 0 4 MAR 2003~ corres onding to five g? 4 openings I.nk conduit's total
di stance |t =58¥ppseddo |°n jsag’ﬁ i §5AE ’%ﬁmk51§°ien ¢ APLEDG L\RBHBBURGS (
cubic mllineters c 5 Ar/liquid exchanger's m nimumw dth B=0,2 mm (
cross-3ecti om® in ’%*@ 1spgetb Yo B it ot g GPE: PRPFEIRE r$12% mance

: D No problen1for ractlcal %se t hou the nobility of air_bubbles was
slightly af f R LT lane, in the case the conventional collector type

writing instrument, ink 2 floods in rush into collector 6
via air/liquid exchanger channel 18.
In the arrangement of the present 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 exchanger 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



10 causing ink starvation at a slight |evel Flooding behavior: No flooding
I nk pul | down performance: No problem[Exanple 3] Collector's nmaxi mum
retention volunme K=300 mB8 (cubic 15 mll3greters) Vent portion's, I

m ni mum cr oss-section Ts=7 M2 . corresponding to one [err] 3 opeéﬂmgzwgnt
portion's total distance Tt=40 nm: Ts . Tt=280 mmB I nk conduit's total

m ni mum cross-section 1s=1.9 m2 . 20 corresponding to three Q0.9 openings

Ink conduit's total distance It=10 nm. 1t=19 mB Ink tank' s ink
capacity Y=2000 nm8 ic mllimeter 2cc Air/liquid exch e

i Py wi dit h 2808 Shfrn i et e Eeac%cow%g %egathere

Eval uation resul t; VV|t|n% gerfornance . %err roblen14 MAR 20

Fl oodi ng behavfdt 1aFIREIPHRNAISEEEE 6 LT FRS A ﬁﬁgFeﬁgéﬁ%§EQ4ﬂWF@&Vﬁﬁﬁ1
possible imt of the collector_capacit | nk pul | down performance: 0 No
probl em [ ExanpP8t4POTHLPRCR bra &Y RA PéFeﬁ9|Y$a9QH%ﬁn§m%¥iﬂ§ ﬁﬁBs%Eﬁblc
mllimeters) Vent portion's total mninmum cross-section Ts=7

correspondlngtpénoﬁge[gﬁPF Eoﬁﬁéﬁpn§7VbﬁPepB?FFoﬁbguPBtEpedf%?%nﬁﬁ #?k40 nm
: Ts . Tt=280 mB Ink conduit' s total nininmmcross-section |.s=0 . 13 mMm®
. corr@spondi #g°F PRGBS 0. HeopdRiAgE AR B RfateF do dhedfsFarEdont =1
mm: |Is . 1t=0.13 m®B 15 Ink tank' s_ink capacity Y=3000 mmB ( .cubic
millineters )1§Cyplch it is most liable to flow. en 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 flows through ink conduit 30 when thewriting
instrument is set downward and hence 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 togethexr with the
above-described snorkel 25. Providing ink absorber 31 inside
20 ink tank 3 has the effect on reducing the volume of the space
(to be referred to hereinbelow as 'volume reduction effect')
without reducing the amount of ink 2 when the space grows
in ink tank 3 as ink 2 is consumed.

As above, the amount of expansion of the space itself

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



Air/liquid exchanger's mnimumw dth B=0.2 nm (cross-section 2 B B=0.08
mR) Evaluation result: 20 Witing performance . [err] No probl em Fl oodi ng
behavior: [err] No ink flooded but ink al4pst reached the maxi mum possi bl e
limt of the collector capacity. Ink pulldown performance: [enrr} vi2083 obl em
for practical use though ink had slight difficulties to fl ow down 25

[ Conventi onal exanpl e] 62 4 MAR 200 Col | ectors maxi num retention vol une
K=300 mmB (cubic mllineters) Ink tank' s ink capacity Y=2000 B ( cubic
mllinmeters ) 2.¢cc 5 No snorkel and no_ink absorber Evaluation result:

Witing perforifaA&ePoSiRbe pkdHIedN s d66¢ AFONBRaff otBk X 1owing daded thet
upon a sharp reduction in pressure when ink filled to half or lower. 10
(1 nk pul | down §9dieEteanéé: S1Q6 probl em because of no internal parts)
[ Conpar ative exanple 1] Collector's maxi numretention volunme K=300 nm8
(cubic mllinmetershsls Wt}i@l iaRFangenent niimknaheerbss- 3bcradm upsef4 | 1
me . corresponding to two [err]nings Vent portion's total distance Tt=40
nmm: Ts Tt =564bHE shkvesriuitheslibedls araiangedcsoas sodt torkladovestme .
corresponding to one %.2 opening 20 Ink conduit's total distance It=1 nm:
s 1t20.13 mPeutdlentHheE sgorkel ac e rdenboMgke thevpl enaredugiiens )
2.cc Air/liquid exchanger's minimumw dth B=0.2 mm (cross-section 2 B
B=0. 08 m) 2%ffegituafi dpkrabgpyber 31 more effective, the ink absorber
preferablyhasalengthwhichreaches tothe approximate center
of ink tank 3 or extended to further rear.
When ink absorber 31 1s 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 ink 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 of the present invention provides for
a combined and enhanced effect that is greater than the sum
of their individual effects.
As the third feature of the first 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



4. MAR Z003 Witing performance . No probl em Fl oodi ng behavior: X Ink

fl ooded. Ink pulldown performance: Dto X Ink did not flow down frequently.

5 [Conparative exanple 2] Collector's nmaggnmum retention vol une K=300 nmB8

(cubic millinmeters) Vent portion's total m ninum cross-sectionjMRQIO Mt
corresponding to one [err] opening 10 Vent portion's total distance Tt=30

mm: Ts .Tt=23.7 mmB I nk conduit's total mninmumcross-section |Is=7 mz .

corresponding to one [err]3 opening Ink conduit's total distance It=10 mm:

Is.1t=70 mB Ink tank' s ink capacit =2000 mB (_ cubic mllingters 15
2 060 AT RIHE RS PO A7 P S BRI dscdanied b
B=0.08 m®) Evaluation result: Witing performance : X Ink starvation
during witingy 20 WW?W%25£%S%%%P&F%1% £8 SRRRP R Ruci ng
adverse effect . Flooding behavior: Dto X Ink flowed through the ink
conduit causiWhth ink gesarbeRt3lf ThEUEh Fhéssnarked e pY Faeehkt will
performance: [err] No problem 25 (The operation of the fourth enbodi nment)
64 ' 4 MAR 20@%t ThEPaPREHRN SteRehEOFoteRh RAIGA AL eAnCiRtaRate

i mprove the function of positively releasing the expanded air to_the

outsi d. Partd &1ehE Providingt the RAGEHT Y ENECHLRENERBASCHPPERRG Yt of
the snorkel and the optimzation 5 of the ink tank capacity and the

col | ector capdEhey PGS zZelHotaPHPFuntt itdh B SHr5@RS 1 n§Si fk TeBdht

fl ooding when the witing instrunment is used in an airplane, which is
concei vabl y t¥RPORRISARN e ko k% SRR ffd IHE¥athct i on of preventing
adverse influence on the witing, performance, the visibili tx 10_of the

amount of ink |eftt} tfpeEPIRRE FNVERKECR nid L dFaBPEFSSARGY 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 it is necessary 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. In 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 diameter
or making it longer while the outside diameter of the writing
instrument was unchanged as before.
Sectioning portion 26 may be 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



the like, in conpatible manner. Since this configuration provides nmultiple
functions as stated above, it is possible to provide a witing instrunent
which is stylish and excellent in witing@%erfornmance and is ap%ﬁ é ke
adj ust mrent agai nst 15 sharp change in internal pressure so as t é nat e
the flooding and forward | eakage problens in any possible usage situation
of the witing instrunent. As the arrangenent and functions of the witing
instrument of the fourth enbodi ment have been described 20 heretofore, this
enbodi nent ma Lt..p ' t [ Lt L ng. i nstr ichels slim
and styl | sh angtLiRaTENY Be, Lophatlfpolinhlt fitd WERTrMIRE g an
suppress witi | i e . e i ue

} 0830008 5 £330 {9k ‘ﬁ%&ﬂpa{nacf]ﬁf@ss Iﬁglﬁlt&qg.ﬁ%zgcé%gpasﬁﬁég .

usage under varylrng pressure’inh an air usag

ith ch in_t , i h - 65 4 NMAR Z003 | t]
I Shor0e ! BghERR 24 Uik ST " ROBERRRR0er e R ED0D el o

t abl it f ] ticular, _it .i i bl i
ot it ng 1 nst 1 OREnper FRERES o4 4 BRHaR e Part, aaPBrEReR)e °F: SBPERE VAP Ch
woul d have QCGQULT dtun et cgnd%t;9n§ in which increase and reduction in
pressure is rgﬁéaﬁgg, génBE°n"g alﬁplane, as experienced by a

busi wh i whi | | i | i flights.

tpht er)e pbyth cﬁﬁﬁfr'ﬁia?%off'ﬁfﬁ*{ RE T E%aé‘%re#éé’rr%f% iof%eyf:hﬁ&?pa%iﬁﬂt on

pozsi EI e tg i ?r’pffggcé?{tgg 2s§a’f gte fg%?gbﬁn%%ﬂja{”gonﬁsSﬁves‘ﬁﬁet‘lf%]‘f(%@g%% %?%%I em
g . . . Thus. . .

confi gur ati on *Arovt ety 33 FbEh Lhd ST B g ot 1 3 RS2

compared 0 CQMYENLL A0 a £ ABLEQULALLRS RN HUCACENERMIIPYER S drfk PRAL-I NG
sa col Tector pr whi ch ™ can ly

an excell ent, e witing1nstrunen e easl
manuf agt ur ed s d i t.sihildj t he
oLt 86 ur ed WALIRE A S SNE 4 {60t KGR BRce ey AN Lhysat
deficienci es gf 4 BBsRREbA d¥reiPdnHitigio HA8 F438sbhPPo drleRitdNe 8R8u'Ri ch

is stylish and low in cost without the necessity of giving special notice
to the user. Fagyakdt fetabeVe Fascrirpkl e8nahit Neo eipedigrant 3 shaspheeagmade

separately for individual features for description 25 conveni ence, each

enbodi ment or jgaeh exagRkeatad Ranne®brordebBRR 20BGiagRropriately conbined
wWith others, so as to provide a witing instrunent targeted towards a

desired purpose. Far iSeala beekablet tie formf &gtdmdd Db 3 oaothedn® taak
equi pped with nore desirable, auxiliary retaining grooves 5 17 was

expl aised. Howevier, wallli 34pos8ebae dlooval Qini du dshes famictd.onFuanteef, f enes by
using a conventional collector 6 which has no auxiliary retaining grooves
17. |1 ndustri anuspelri chloonidini t503 Tehqurlespat henlémtited .cafBohéuippl3temayo
collector witing instrunents which can be used under a varying pressure
envi ronnent i keafionnedlatha plugadétyanf eriviesoerehhei inkhiarkk tiomear walile
changes. In particular, the present invention can be applied to witing

i nstrunents wlidclsidee (Fded10nder ¢8 cbadeerthsningwepehipncRéasédgnd

reduction in Rressure is repeated, such as in an airplane, as experienced
by a lternatively, 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 unnecessary parts further

removed as long as it meets the configuration of the present
invention. Ink tank 3 may usually employ materials which can

25 inhibit evaporation of ink 2, for example, transparent



busi nessperson who wites while traveling and who takes multiple f |ights.
67 .. 4 MAR 204 CLAIMS 1. (anended) A collector type witing instrunent
including: a point assenbly with a witird point at the tip thqr{:ﬁf [ﬁi i nk
tank for storing a low viscosity ink in a 5 free-state ink condi A&Z n

I nk feeder portion extended fromthe ink tank to the point assenbly, and a
col l ector disposed between the ink tank and the point assenbly as an

adj uster elenent for storing ink within a plurality of grooves when an

i nner pressur 5{3%2&‘3??9?%5@ %Illg)ntarﬂ% %EHQQ%%%H YARN 5 %P%%é?é%it?gs.ég

that: the ink or ne erein wt sectioning portion

substanti al |y geparal g, 1 nes 14K 4an I%%%nacbg?l\%[géﬁ:lito Z\éigﬂgb? EYPHLA" g¥ent

portion for establishing air” comini c¢ation ront and rear

spaces di vi degﬁg%ng?gFﬁgcc%féggggge %%&q{féloﬂavfﬂ%géﬁ]icsgﬁqﬁg t?fin%gzi%l??%m ng

smal l er than t ortion i's arrang he

' he _i ' h ' f th kel h
Front “and rean=2bt opBRrngEo Tt nbE, 850 B5BAFRy Fe RPEbRcRa RPERPFEGREC: (o

the axial dir i . at i Li.on re rearward than the ink conduit and
t he ar?angeneﬁ%nga%B f ?g% égg?ﬁg ‘the following 25 relations 1 and 2

ég '}2:5%—8‘(;8' geé?hgt ‘ia{??%‘ﬁ}:e -CI;JIE %h!at fi\Il'\'g%re LTS

ctron O vent por

n
i
hol d: ~ 4 MAR 209§ éea§
is a total mninmum cross:

u
t
S
embodiment.
The difference from the first example 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 writing instrument is placed with 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 centexr
of sectioning portion 26 to each ink conduit 30 so that ink
2 can readily flow to the front tank 37 side whilé ink 2 is
unlikely to be left over within rear tank 38.
Fig.13 shows a third example of the first embodiment.
20 The difference from the second example resides in that
ventportions 27 arenot formedin combinationwith ink absorber
31 but are provided in a pipe-like form, integrally with (or
separated from) sectioning portion 26. The arrangement of

this example, in which the ventilating means is provided in

25 a separated form, not built on the part combination with ink



" Tt' is atotal distance of the vent portion, ' Is' is a total 5 mninum
cross-section of the ink conduit and ' It' is a total distance of the ink
conduit. 2 . The collector type witing i4dstrunment according to Caim1l,
further conprising: 10 an ink absorber which is disposed inside g jjmk
tank and is capable of storing ink and connects with a center core or a
coll ector core which leads ink fromthe ink tank to the point assenbly,
wherein the ink absorber is configured so that its length 15 at | east

h t it i_nate. . t i nk
Fank and 1o PRACAPSR; Tendr oREieE fortiptbsielt AU NS 6o ReES 4B ae kS |
itself in the_ink. f itLi f - te ink.t th ' d
out ther eof . PERI ARG THE EABEHEr TS BERFF Db o To KTy o e bR ET 0 F o

b b ink at | t i I ted at it e f t dth
he secti oni nd™per 16 B TPRetaNskar BHEAE Calpadiie SRMd e PEariaPaYt nan
the rear vent gpe ing §f the snorkel. 25 3. The collector type witing
i nstrument acPSrBEﬂB f8cdaim 4 MAR 2003 1 or 2, wherein the ink
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the vent portion 27 causing adverse effects on writing
performance or other problems.
Beveled portion Cl of snorkel 25 shown in¥Fig.14 is formed
15 by beveling the end part of snorkel 25 inwardly to the center
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.
Beveled portion C2 of snorkel 25 shown inFig.15 is formed
20 by beveling across a length P2, which is shorter than that
of beveled portion Cl shown inFig.14, at the same inclination,
forming an angled rear opening 29b having a greatexr 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.



20 the front and rear spaces divided by the sectioning portion, a clearance
portion allowing for ink and air bubbles to nove therethrough is provided
bet ween the coll ector and snorkel) by for4#i ng a spacer portion defining the
size of the clearance portion) 25 the vent portion of the snorkgk%@zﬁafront
and rear f 4 MAR 2003 openings, the rear opening is disposed,

respect to the axial direction, at a position nore rearward than the ink
conduit, and 5 the arrangenent is configured so that the foll ow ng

retations 1 aniy? BELdariBhabionl eiTacchBopehallon 2 - T > It where -

Ts' is a total mni m Cr 1'on~0 VEnt , Tt' is a

total distance of ent i 0 ' total m_ni crossssection
of the ink conduit&gﬁd¥unFF98Pg Pt%ﬂ fifsgancgbggtphgxaﬁbﬁkgngiﬁ}_gg .
The col | ect or t¥§e.£{|tlng i nstrunment according to Claim15 4, further
conpri si ng: aﬁ R+ SQOPS F-which is di sposed inside the ink tank and is
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forward 5 ”DV%%EBLe9£n£E§g:ﬂhc%Q%ﬂ{QEEUptly entering the collector from

10 the ink tank side, by releasing air from the tank when an
abrupt change in pressure occurs, in consideration of use
on an airplane. Further, since air is released, the power
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 accidenfs of
collector type writing instruments, including f£looding and
forward leakage.

20 The arrangement in combination 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 asmuchaspossible 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



6 . The collector type witing instrument according to Claim4 or 5,
wherein the spacer portion is integrally formed at the rear end of the
collector. 10 7. (anended) A collector tﬁge witing instrunent i @@R?MQQ: a
poi nt assenbly with a witing point at the tip thereof, an ink tan or
storing a low viscosity ink in a free-state ink condition, an ink feeder
portion extended from 15 the ink tank to the point assenbly, and a
col | ector disposed between the ink tank and the point assenbly as an

adj uster elenent for storing ink within a plurality of grooves when an

i nner pressuraelngost lreverk acanike.i s adj usted, the witing instrunent
characterized in that: 20 the ink tank is fornmed therein with a sectioning
portion for substdhntddy, dbepanati of pievisiocn afkthadirzk stmdmderhatheg a
vent portion for establishing air conmunication between the front and rear
spaces di vi dechkydndye sedtliegniwing cpomondid, oz calre whanc éhpowtriiddngl podmtg f or
ink and air bubbles 25 to nove therethrough is provided between the

col | ector anthave/beleh kbptsepvaxhican per reonlvdd MVAB&HIBsd lof paesengeesent
fromthe sectioning portion to a rear end of the collector, except the ink
tank, Zre intefyrialkl gbsokded, 31, it elrdddngoinstihumestatdn elediigfergamk,

t herebetween 5 or fixed in contact with at | east one of the ink tank,
sectioni ng parHough iancé celiheetioamehnte foe guaprosciprestseint tHhreoatsite 100
sectioning portion to the rear end of the collector, except the ink tank,
are | aid out mtdremtofi nthevvdittimgalllif e ¢isprleadyand whe fhabrdoer sddeerof the
parts other than the ink tank 10 inner wall, the vent portion of the

snor kel has ftypdomed rBeredperd.nys ispes sidde Tpenlvig the atiGedwad, tinigt h
respect to the axial direction, at a position nore rearward than the ink
conduit, 15 diicfa brohdemciiefrees iodntYpemsdtdaa hastravends| owavgid
relations 1 and 2 hold: relation 1 . Ts > Is relation 2 . Tt > 1t, 20 where
' Ts'lQs a tdie Wi igsdgamead: iad¥ uirt i & tpppingo mriddngrt' is a total
di stance of the vent portion, 'Is' is a total mninmumcross-section of the
ink conduit and ' I¥tustrativeld. dnsrgiddion tiee iMPROYERGHt o24h8 The

collector type witing instrument according to Claim
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 writing, air bubbles go
20 up through vent portion 27 and are released from rear opening
29 into ink tank 3. Upon this, air bubbles easily depart £from
the rear opening owing to provision of beveled porxrtion Cl
or C2. Thereby it is possible to prevent air bubbles from
congesting in vent portion 27 and causing an adverse effect

25 on writing performance.



71 /2 7, further conmprising: 4 MAR | ~i ~ an ink absorber which is di sposed
inside the ink tank, is capable of storing ink and connects with a center
core or a collector core which [eads inkgfiromthe ink tank to the,54gﬁﬁﬂm3
assenbly, wherein the ink absorber is configured so that its length'a :
Least reaches to a position nore rearward than the approxi mate center of
the ink tank and so as to be able to absorb ink through the front and rear
openi ngs, and the snorkel 10 is formed with a hol der portion providing
friction against the ink absorber so as to hold it with a_strength at |east
greater than that AFFeRAIRY Lostp finstiambathianiefersriPag et Wrawity
when the witing instrument is put stationarily. 15 72 4 MAR 2003 9 . The
col | ector typttvrs PrA§ibAst FoRTavigearwrhblad loshimament whighr 1€ i si ng:
an ink absorber which is disposed inside the ink tank, 5 is capabl e of
storing ink, and TEnkbeh and axceld@ntedncepetopenfesmpaceor Eoris vihish

| eads ink fromthe ink tank to the point assenbly, wherein the ink absorber
i s configuredP@®dsiinbe 1@ sSYRRESHS ath¢ QEIUFRERGR L PUNPELT RN
rearward than the 10 approxi mate center of the ink tank and so as to be
able t® absor%e$%ktimﬁc£%ﬂwtQﬁPHiﬂﬂﬂ.W&@Seréaﬂe§p%ﬁ¥ﬁ§§9,P%%ﬂS@ﬁ% Bhdke

has an abutnment fornmed of a stepped portion for at |east preventing the ink
absor ber frontipRlape aodarshaehin poieRvizesmepityyiticchangaisdiamrarrtysmpe
witing instrunment including: a point_assenbly with a witing point at the
tip thereof, &RndiRRREANREFWFE s3dFe PG Ftble Stk iRgriorRaigee- dfat e
ink condition, an ink feeder portion _extended fromthe ink tank to the

poi nt 20 asseRdTiicahdra EolieRBeilepseBraBidReh WHELIHK IEHICWRRPY he
poi nt assenbly as an adj uster elepent for_storing ink within a plurality of

grooves when HRe¢ ffam gleoddng prdfnrrarl 1egka sk PEPRgeMAstrirkfould

characterized in that: L. . . . .
10 have occurred under conditions in which increase and reduction

inpressurewasrepeated, suchas inanairplane, as experienced
by a businessperson who writes while traveling and who takes
multiple f£lights.
Further, by the combination with the ink absorber, it
15 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
functions as described heretofore compared to conventional
configurations and hence contributes to providing a safe
20 collector type writing instrument which is stylish and low
in cost, can be easily manufactured and has a long shelf life.
(The second embodiment)
Next, the second embodiment will be detailed with
reference to the drawings.

25 Figs.16 to 22 show the configurations of the present



25 the ink tank is fornmed therein with a snorkel which, 73 4 MAR Z003
integrally or as separate parts , includes a sectioning portion for
substantially separating the ink tank, a4gent portion for establi'siMMg 2603r
conmmruni cation between the front and rear spaces is divided by the
sectioning portion, and an ink conduit 5 for establishing ink communi cation
bet ween the divided front tank and rear tank, the vent portion of the
snorkel has front and rear openings , the rear opening is disposed, with

t toth Lal direct. ,. At . Lt d than,the ink

condui t, 10 AIPEHEI T and Bt § SLAT BRVed S0 Bal B FoltoPds
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capabl e of storing ink, and connects with, a, ce ier core or a.collector core
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wherein the ink absorber is _confjgured so as o be able to
snogkel 25 and inﬁ ahgorber 31 and other parts are arranged

inside ink tank 3. If conventionally used sponge and other
parts are disposed simply on the top of collector 6a, air
bubbles arisinguponair/liquidexchange cannot permeatehence
10 writing unevenness may occur. As the 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.1l7 to 19) with an air bubble
passage channel 45 (Figs.17 to 19) formed so as to assure

20 aclearance portion 42 (Figs.17 to 19) that permits air bubbles
to move.

Further, spacer portion 43 has an abutment 47 (Fig.18)
on which the front of ink absorber 31 is abutted, whereby
ink absorber 31 can be prevented from moving forwards.

25 Spacer portion 43 should have a size just large enough



absorb ink by its part, at least, extending froma position nore frontward
to a position nore rearward with respect to an approxi mate center of a
portion where free-state ink is 5 stored4ién the ink tank, t hrough 1ag MAR 2098
both the front and rear parts, a space which allows ink to flow and permts
the amount of ink left to be checked froman outside is defined around the
i nk absorber by the ink tank, collector and the ink absorber, the rear
opening of the snorkel is made to open 10 at the approxi mate center of the

portion Whereté)rgflﬁ\gﬁéfri%bli)fe§t€%§ga§§, hee | e 1anig A 1eed ! Ate
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10 1.5 mm in diameter and usually about 1 mm. Accordingly. the

size of clearance portion 42 is preferably set at about 1

mm to 3 mm.
Further, a lead portion 39 is formed projectively and
integrally with collector éa inrearmost partitioning portion
15 194 while horned projections 41 defining a lead channel 40
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 air/liquid exchanger 18
20 of collector 6a even if point assembly 1 is set downward when
free-state ink 2 inside ink tank 3 is 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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by molding of a plastic such as polypropylene, polyvethylene,

ABS or the like, which are rather low in strength and in heat
10 resistance foreasyassembly. Forthisreason, itispreferred
as in the embodiment of the present invention that the spacer
portion 43 is formed with abutment 47 for suppoxrting both
the ink absorber 31 and snorkel 25 so as not to move forwards.
Further, a lead portion 3%9a is arranged so as not to
15 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
20 point assembly 1 and is also connected to lead portion 39%a
so as to deliver ink 2 thereto.
The lead portion 39a in this case was configured by
providing projections 4la defining a lead channel 40 of a
small enough gap s¢ that the lead portion can be connected

25 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/liquid exchanger 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 instruments and hence provides
a writing instrument having excellent writing performance.

25 As the arrangement and functions of the writing
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reasons, and hence secure safe and stablewriting performance.

5 In particular, it is possible to provide a writing instrument
free from accidental £looding and forward leakage which would
have occurred under 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

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 will 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.1l9
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
or fixed in contact with, at least one of ink tank 3, sectioning

25 portion 26 and collector 6a while the parts other than ink
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ink tank 3.

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 flow 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 preventing function of forward

leakage from the point assembly by creating a reduced pressure

state in ink tank 6a compared to external alr, by a meniscus

20 formed when air/liquid exchanger 18 of collector 6a is wetted

with ink 2. In order to solve the forward leakage problem

occurring from such a situation, the embodiment of the present

invention is configured so that the 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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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, 1t 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 tip in a problematic situation, no forward leakage
20 will occur.
As the second featured configuration, a holdexr portion
46 that holds ink absorber 31 with a strength at least greater
than that whichwill stop its falling due to gravity is provided
in snorkel 25.

25 The structure of holder portion 46 may be formed in any
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5 Once thepartsinsideink tank 3move either duringwriting

or during being stored, clearance portion 42 functioning as

the passage of air bubbles when a sharp change in pressure

occurs or during writing may vary in its 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 thepartswillbedeteriorated. Alltheseproblems
.can be eliminated by the above configuration.

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 part surface is assured.
Further, an abutment 47 is also integrally 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 products. Other compoﬁents and
functions as well as their effects are the same as the first

example.

25 In the present invention, two parts, ink absorber 31
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101 k}[9E/ 11entail a high'risk of being moved upon being dropped. Use
of the inner wall of ink tank 3 or provision of ribs etc.
is able to prevent backward movement of these contents, but
5 is inefficient against the forward movement. As to collector
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£fix. This
problem can be avoided if these inner 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, which are rather inferior in
strength and heat resistance for easy assembly. For this
reason, it is preferred as in the present embodiment that
abutment 47 is provided so as to support both the ink absorber
20 31 and snorkel 25 and prevent forward movement of them.
(The operation of the third embodiment)
Since the arrangement of the third embodiment makes it
possible to always assure the clearance portion that permits

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

25 this enables air/liquid exchanger 18 to constantly get wetted
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1ty 109X (%f'apggllegtg}'wrltlng 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 so as 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 having excellent writing
performance.

15 As the arrangement and functions of the writing
instrument of the third embodiment have been described
heretofore, similarly tothe above embodiments thisembodiment
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 to usage under varying pressure
in an airplane, usage in an environment with change in
temperature, pumping phenomena resulting £from capping, being

dropped or other reasons and hence secure safe and stable

25 writingperformance. Inparticular, itispossibletoprovide
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increase and reduction in pressure is repeated, such as in
an airplane, as experienced by a businessperson 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.2, 4 and5 arereferred tobut this embodiment

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

In this embodiment, snorkel 25 has front opening 28 and
rear opening 29. The rear opening 29 is arranged at a position

moxre rearward, with respect to the axial direction, than ink

25 conduit 30 which is formed around the front end of snorkel



10 10Y/ $10%& ()-!Y/ $10%+& ()-18$109%& ()-i YdE~ @

100 | 10%m8: () - 810%TR! () -, #10%m& () - &10%m&' () - 8T0%TE' () - 10%T& () - K; v %}Ra@
100 | &Y10%T&’ () - 9$f #10%&' () - 10%&' () - ° $ERGTS: () - 10%r8: () - 910%g ()

@ 100 1 110%r&’ () -/ 10%m8& () - - s$10%m8 () - +10%1& () - *

10%1& () - (10%& ()->{|}~bC 100 1s" 10%r& ()-9%40%r& ()- 10m 10m
10n7s$10%r&’ () - 510%m8’ () - 3- 10%m8 () - }[ <bC

100 | s$10%1& () -z! gl s$109%&’ () - zs$L0%&' () -! vs$L0%& () -

L H#10%& ()-!, ﬁg;O%EE&' ()--# abcflrg\= 100 " 910% ()- 10m 10m 10m
1 5$10%m8 ()-! FE$109%& () - %3$10%r& ()-! vIE$10%& () - fs#‘dEg\— 100 #10%& () -
100& ()- 109 ()- . 10%& ( %& ()| 96 0%&, nd g 100 F
109 () -f$109%& () - & ﬁBo mP 89 %’ 18/«&1%‘% 8 }L gfL-{nyEgk_tank 3,

1001 - #10%& (i 1O0E fc% # 0481 et %Q‘V“E‘a(éldelo « (%romlgé/é‘;(%penl

/[ 0OdYNC
29, and the ink 2may beused forwritingor temporarily retained
5 in collector 6a. At this stage, the air space in ink tank
3 is small, hence expansion or contraction of the space inside
due tovariation in pressure or due tovariation in temperature
is smaller compared to the maximum retention volume K of
collector 6a. Hence no flooding problem will occur.

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

15 variation inpressureoccurs. Inparticular, thefeaturethat
rear opening 29 is disposed at a position more rearward, with
respect totheaxial direction, thaninkconduit 30is important
to positively release air from tank 3 by way of vent portion
27.

20 The featured configuration 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 the total distance of wvent
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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 : X > 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.

As the evaluation items, writing performance (air bubble
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 problems; 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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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® (cubicmillimeters) :
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 problem
Flooding behavior: O No flooding with enough margin
Ink pulldown performance: QO to A No problem for
practical use though ink had slight difficulties to £low down
[Example 2]
20 Collector's maximum retention volume 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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5 Air/liquid exchanger's minimum width B=0.2 mm
(cross-section 2 * B B=0.08 mm?)
Evaluation result:
Writing performance : A No problem 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 3]
Collector's maximum retention volume K=300 mm® (cubic
15 millimeters)
Vent portion's total minimum cross-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 cross-section Is=1.9 mm* :
20 corresponding to three ¢0.9 openings
Ink conduit's total distance It=10 mm : Is * It=19 mm®
Ink tank's ink capacity ¥=2000 mm® (cubic millimeters) :
2cc

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

25 (cross-section 2 °* B * B=0.08 mm?)



1010%&' ()-109%& ()- 109%& ()-! 9®W10%k& ()- Z 10% ()-9 109%& ()-*RIESH= 10!
10y 109%&' ()-109& ()- 109%& ()-1210%& ()-109& ()-#109& ()-7s4dESH= 10!
aiine (1208 O o R PTAE O C  Cll
1010%&' () -#109%' () - Y109%&' ()-109%&' ()- 109%& ()-10%& ()-,i {dEbC 10! .
10$ $109&' ()-3"10% ()-@t109& ()- 109& ()-1210%& ()- $109& ()- XpdEbC 10!
105S10%&' () -310%& ()-1109% ()-/109& ()-1-$10%& ()-&10%&' () - AzbC
Evaluation result:
Writing performance : O No problem
Flooding behavior: A No ink flooded but ink almost
reached the maximum possible 1imit of the collector capacity.
5 Ink pulldown performance: O No problem
[Example 4]
Collector's maximum retention volume K=300 mm® (cubic
millimeters)
Vent portion's total minimum cross-section Ts=7 mm? :
10 corresponding to one ¢$3 opening
Vent portion's total distance Tt=40 mm : Ts * Tt=280 mm®
Ink conduit's total minimum cross-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 ¥Y=3000 mm® (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 nNo pProblem
Flooding behavior: & No ink flooded but ink almost
reached the maximum possible 1imit of the collector capacity.
Ink pulldown performance: A No problem for practical

use though ink had slight difficulties to flow down

25 [Conventional example]
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Collector's maximum retention volume K=300 mm” (cubic

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 problem
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 problem because of no
internal parts)
[Comparative example 1]
Collector's maximum retention volume K=300 mm’ (cubic
millimeters)
15 Ventportion'stotalminimumcross—sectionTs=14.1mm2:
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 mm®
Ink tank's ink capacity Y=2000 mm® (cubic millimeters) :
2.0cc
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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k pulldown performance: A to X Ink did not flow down
frequently.
5 [Comparative example 2]

Collector's maximum retention volume K=300 mm® (cubic
millimeters)
Vent portion's total minimum cross-section Ts=0.79 mm?
corresponding to one ¢l opening
10 Vent portion's total distance Tt=30mm : 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 mm® (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 1Ink starvation during writing
20 was observedwithnoairbubblesable tomove, producing adverse
effect.
Flooding behavior: A to X Ink flowed through the ink
conduit causing a large amount of ink to flood out.
Ink pulldown performance: O No problem

25 (The operation of the fourth embodiment)
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air to the outside. Particularly, the optimization of the
dimensions of each part of the snorkel and the optimization
5 of the ink tank capacity and the collector capacity realize
both the function of preventing ink from f£looding when the
writinginstrumentisusedinanairplane, 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 awriting 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 functions of the writing
instrument of the fourth embodiment have been described
20 heretofore, this embodiment makes it possible to provide a
writing instrument 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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free from flooding and forward leakage problems which would
have occurred under conditions inwhich increase and reduction
inpressure is repeated, suchas inan airplane, as experienced
by a businessperson who writes while traveling and who takes
multiple f£lights,.

Further, by the combination with the ink absorber and
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
heretofore compared to conventional configurations and hence
contributes to providing an excellent, safe collector type
writing instrument which can be easily 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
deficliencies of the parts for satisfying theuse inan airplane
and which is stylish and low in cost without the necessity
of giving special notice to the user.

Though the above description of the embodiments has been
made separately for individual features for description

convenience, each embodiment or each example can be

10
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functions and effects by using a conventional collector 6

which has no auxiliary retaining grooves 17.

Industrial Applicability

10 The present invention can be 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.

10m
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5 free-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 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 establishing air communication
between the front and rear spaces divided by the sectioning
15 portion,
an ink conduit of a size smaller than that of the vent
portion is arranged in either the sectioning portion or the
ink tank inner or both,
the vent portion of the snorkel has front and rear
20 openings,
the rear opening is disposed, with respect to the axial
direction, at a position more rearward than the ink conduit,
and

the arrangement 1s configured so that the following

25 relations 1 and 2 hold:
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'Tt' is a total distance of the vent portion, 'Is' is a total
5 minimum cross-section of the ink conduit and 'It' is a total

distance of the ink conduit.

2. The collector typewriting instrument according to Claim
1, further comprising:

10 an ink absorber which is disposed inside the ink tank
and 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

15 at least reaches to a position more rearward than the
approximate center of the ink tank and its radial dimension
is sized so as to create a space around itself in the ink
tank for permitting free-state ink to move therein and out
thereof, and the ink absorber is configured so as to be able

20 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 than the rear vent opening

of the snorkel.

25 3. The collector type writing instrument according to Claim
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thesnorkeldeflnestheventportlonandthesectlonlngportlon
5 in combination with the ink absorber or the ink tank inner

wall.

4. (amended) A collector type writing instrument
including: a point assembly with a writing point at the tip
10 thereof, an ink tank for storing a low viscosity ink in a
free-state ink condition, an ink feedexr portion extended £from
the ink tank to the point 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
15 an.inner pressure is adjusted,
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
20 the front and rear spaces divided by the sectioning portion,
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,

25 the vent portion of the snorkel has front and rear
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openings,

the rear opening is disposed, with respect to the axial
direction, at a position more rearward than the ink conduit,
and

the arrangement is configured so that the following
relations 1 and 2 hold:

relation 1 : Ts > Is

relation 2 : Tt > It,
where 'Ts' isatotalminimumcross-sectionof thevent portion,
'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.

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 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
approximate center of the ink tank and its radial dimension
1s sized so as to define a space around 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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that will not block at least part around the front end of
the ink absorber and an abutment for limiting the forward

5 movement of the ink absorber.

6. The collector type writing instrument according to Claim
4 or 5, wherein the spacer portion 1s integrally formed at
the rear end of the collector.

10
7. (amended) A collector type writing instrument
including: a point assembly with a writing point at the tip
thereof, an 1ink tank for storing a low viscosity ink in a
free-state ink condition, an ink feeder portion extended £from

15 the ink tank to the point 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 tank 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 between the collector and
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the parts present from the sectioning portion to a rear
end of the collector, except the ink tank, are integrally
molded, fixed close to with a small enough gap therebetween
5 orfixedincontactwithat leastoneof the ink tank, sectioning
portion, and collector while the parts 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,
the vent portion of the snorkel has front and rear
openings,
the rear opening is disposed, with respect to the axial
direction, at a position more rearward than the ink conduit,
15 and
the arrangement is configured so that the following
relations 1 and 2 hold:
relation 1 : Ts > Is
relation 2 : Tt > It,
20 where 'Ts' isatotalminimumcross-sectionof thevent portion,
'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.

25 8. The collector type writing instrument according to Claim
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10%:& () - $1Q4G% &blfgtiggwgg}e which leads ink from the ink tank to the

5 point assembly,

wherein the ink absorber is configured so that its length
at least reaches to a position more rearward than the
approximate center of the ink tank and so as to be able to
absorb ink through the front and rear openings, and the snorkel

10 is formed with a holder portion providing friction against
the ink absorber so as to hold it with a strength at least
greater than that which will stop the ink absorber falllng

due togravitywhen thewriting instrument isput stationarily.

15
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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 snoxkel
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 f£from the ink tank to the point

20 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,

the writing instrument characterized in that:

25 the ink tank is formed therein with a snorkel which,
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the rear opening is disposed, with respect to the axial

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 thevent portion,
'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. Thecollector type writing instrument according toClaim
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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wherein the ink absorber is configured so as to be able to
absorb ink by its part, at least, extending from a position
more frontward to a position more rearward with respect to
an approximate center of a portion where free-state ink is
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
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.

12. Thecollector typewriting 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
portion, 'Tt' is the total distance of the vent portion, 'Is’
is the total minimum cross-section of 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

air/liquid exchanger.
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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.



