-; {| e3eYHYE| LZ"6XT3?9. BALLPO N PEN *159159* Background of the Invention
Field of the Invention 5 The present invention relates to a ball poi nt pen.
More particularly, the invention relates to a ball point pen oawwmlﬂwm '
‘which a plurality of inward protrusions for ball recieving se mmﬂw
formed, by inward press deformng, on the side wall of the tip, arg.bal
is urged forward by a rod 10 part as passed through a space defined by the
i nk outflow gaps each between the adjacent inward protrusions. Description
of the Related Art A technique %g\?% 8 r,gd rt for urging forward the ball
i s passed through a space defin 5 e ¥ out f | ow gaps e:?(m bet ween
the adjacent inward protrusions is known for a conventi onal M”Wm
type of ball point pen (see Japanese Utility Mdel Laid-Open No., 8
and Japanese Utility Mddel No. 2577544). In the conventional bal*®¥wint pen,
a mini mum gap 20 di mensiBRckgrenRd; ak f IRVPRyEP°Rs larger than the
outside dianeter of the rod part. Further, each ink outflow gap is

confi gur &deddchft iR Tnyegdpodi nensi on gradual |y increases fromthe center
to the outer periphery edge part, viz., each ink outflow gap has a wai st
part of the snihkastesgipt dinvendiiom 28lates o ddbal ppeinbaiawen Mare

peri phery edge part and the center 1 of the ink outflow gap. Wth such a
confi gur aairén cofl atriey /i hkeount ¥ ¢ i gap,e ltate g bd paral lie ig6t pehfof ridwm t he
center of the space defined by the ink outflow gaps at the tinme of

assenbl | ngpeanch ertecls a pantradedary tdfe jpevaphepyoerdgeipast fotr ftdad 1i nk
outflow 5 gap. As a result, the rod part inappropriately presses the rear
face of theikalind seposside Fooaesk Hefvotad wé passentkifogming, on the

side wall of the tip, and a ball is urged forward by a rod
10 part as passed through a space defined by the ink outflow gaps
each between the adjacent inward protrusions.

Description of the Related Art

A technique that a rod part for urging forward the ball

is passed through a space defined by the ink ocutflow gaps each

15 between the adjacent inward protrusions is known for a

conventicnal art of this type of ballpoint pen (see Japanese

Utility Model Laid-Open No. 57-193578 and Japanese Utility
Model No. 2577544).

In the conventional ballpoint pen, a minimum gap

20 dimension of the ink outflow gap is larger than the outside

diameter of the rod part. Further, each ink outflow gap is

configured such that its gap dimension gradually increases

from the center to the outer periphery edge part, viz., each

ink outflow gap has a waist part of the smallest gap dimension

25 at amiddle part between the periphery edge part and the center



(for exanple, defective rotation of the ball or poor contact between the
ball and the inner surface of the edge part). 10 Summary of the Invention
Accordi ngly, an object of the present invention is to provide a ball point
‘pen which prevents a rod part fromentering the periphery edge part of the
ink outflow gap at tinme of assenbling, enables the rod part to
appropriately urge the 15 ball forward, and is free fromthe defective
assenbling. A ballpoint pen, according to a first aspect of the present

body 2 et BT ok & v hgeEn 10 on Mfie APt 3 p R AR AT B3 %ot i nu

body 2 nade 0 ur i nwar d
protrusion 2, the front _edge 2 art 21 i farnmed by in Ly bent at
f ront ed88%3$OWh8aprpt§8d§og,pﬁﬁg ?ﬁes?Em%fg ?Wrﬁﬂﬁ(ﬁﬁiﬂfﬁfggfgﬁm?orned by
pressure deforpmation and | ocated on the inner side wall of the tip body 2
and at aspéﬁﬁ\%%l%?d Heth¢ 6[‘?5‘ %btg‘gl%gﬁpgﬁt EhSaFHmeBOF&tSa?tegRl}“épnbr aced

between the front edge part 21 and the inward 25 protrusions 22; and a rod
part 51 aPgisfyatearalt BepstherRpyipher yedasrkdgt A§ tireipkioutd liomt o cl ose
contact with the inner surface of the front edge part 21, wherein ink
out f Iow gaps 4Rexa ereiedl but Wee dIgd inRtt radicg r ofl riegdtq loh Mfresrdashdheent er  of
the tip body 2 are formed each between the adjacent inward protrusions 22,
5 the rodeparfase ¢§ tihrssdraldd tbnpos ¢ el ¥ pares elatd et Ibie Elvs eimild iougt f | ow
gaps 4, the dianeter B of a virtual inscribed circle of the central part of
t he i nk ddbfl enagaps, 4defetaiygerretani ehe Dihs deldi amgierr Acoftadte rod
part 51, and a m ni num di nension M of each the ink outflow gap 4 is smaller
t han t hebetitvsiede th@® disdnetaerd Al itrhveenr clhipfade 54f Oheisedga paetfir st
aspect of the present invention, the dianmeter B of a virtual inscribed
circle of the central part of the ink outflow gaps 4 is set to be |arger
than the outside dianeter A of the rod part 51, and a m ni nrum di nensi on M
of 10 Summary of the Invention
Accordingly, an object of the present invention is to
provide a ballpoint penwhich prevents a rod part from entering
the periphery edge part of the ink outflow gap at time of
assembling, enables the rod part to appropriately urge the
15 ball forward, and is free from the defective assembling.
Aballpoint pen, accordingtoa first aspect of thepresent
invention, 1is constructed as follows. A ballpoint pen 1
comprises: a tip body 2 made of metal having an front edge part
21 and a plurality of inward protrusions 22, the front edge
20 part 21 being formed by inwardly bent at front edge of the tip
body 2, and the inward protrusions 22 being formed by pressure
deformation and located on the inner side wall of the tip body
2 and at a rearward of the front edge part 21; a ball 3 rotatably
embraced between the front edge part 21 and the inward

25 protrusions 22; and a rod part 51 urging the ball 3 forwardly



.15 each ink outflow gap 9 is set to be smaller than the outside dianeter A
of the rod part 51 (M< A< B) . Wth this feature, there is no fear that
at the time of assenbling, the rod part 51 enters a part near the periphery
‘edge part 41 of the ink outflow gaps 4. The rod part appropriately pushes
the rear 20 face of the ball 3 forward. Hence, there is no chance of
occurrence of the defective assenbling. In the specification, "the dianeter
B of a virtual inscribed circle of the central part of the ink outflow gaps
4" nmeans j f Vi, | ] i ircle i he
apexes ofa%t@iﬁ%ldil%%tﬁl%&?h%?C)lﬁlq;{aoﬁiggé‘:%b%%fsr%rudrﬁqg} %@%gﬁgﬁ&ﬂﬁ%% each

i nk outflow gap.4" indjcates 1 ni.mum.di repsi on val.ue of the gap between
t he adj aegnif}q?n%%t ﬁrdéjter Bgirgf%{n'ﬁv.her‘?ﬁg(l) Fs?%%ﬂ]‘?"éﬁ@pér Ei),£>i)1‘_ferfcrﬁ%efscprod part
51" indicates maxi num val ye of the outside dianeter of the . rqd part 51.
The "1 od OB [HAFEIS15 D fog SHaeHt BT 1T OF RBGLBY CGorEeaticiR, ChRA A el ast | o
menber, such as a coil qr rubber, may be di sposed at the rear end of the
rod part? ArerREREGATh PV ERE g FHACHT nayar dkBT 4t 515 t abF & Shape,
such as a circular, elliptical, or polygonal shape. 10 In a second aspect
of the ptéserpdipaeht?brs dnesditad dnsearee IParer wedd ngdnPHi Hign dikrensi on
part of the ink outflow gap 4 and the periphery edge part 41 of the ink
out f | ow gayf3.ows 980% 4r Shal deangiprefeodbly vas0ust ShedtBpgd ofindlee out si de
di aneter of the rod part 51(L <_ 0.5 x A). 15 In the second aspect, the
m ni num difméhsi ornpaptl perthefi bike outk loow fgay gaips Hotat bargediStamce L,
which is 500 or smaller of the outside dianeter A of the rod part 51, from
t he peri pherquesigge papmeder(A o the. HOXpAF T 5li,zand amiing mugcdiresh st ora
position near the periphery edge part 41 or at the position 20 of the
peri pher ¥ edgeapar thél inKhenéffdow, ghhef el sssmal thancman higte thetsiotk part 51
i s caught between the m ni mrum di nensi on

10 diameter A of the rod part 51.

Thus, in the first aspect of the present invention, the
diameter B of a virtual inscribed circle of the central part
of the ink outflow gaps 4 is set to be larger than the outside
diameter A of the rod part 51, and a minimum dimension M of

15 each ink outflow gap 4 is set to be smaller than the outside
diameter A of the rod part 51 (M <A <B). With this feature,
there is no fear that at the time of assembling, the rod part
51 enters a part near the periphery edge part 41 of the ink
outflow gaps 4. The rod part appropriately pushes the rear

20 face of the ball 3 forward. Hence, there is no chance of
occurrence of the defective assembling.

In the specification, "the diameter B of a wvirtual
inscribed circle of the central part of the ink outflow gaps
4" means the diameter of a virtual inscribed circle contacting

25 the apexes of the inward protrusions 22. "Aminimumdimension



.part of the ink outflow gap 4 and the periphery edge part 41 of the ink
outfl ow. Accordingly, chance of occurrence of the defective assenbling is
further | essened. If the distance 25 L is 50 0 or |arger of the outside
"diameter A of the rod part 4 51, the rod part 51 forcibly expands the ink
outflow gap 4, and will enter a space between the m ni num di nensi on part of
the ink outflow gap 4 and the periphery edge part 41. The m ni num di nensi on
part of the ink outflow gap 9 may be | ocated 5 at the position of the

peri pher ge ri 41 f-the ink,qutflow n t.his .case, the
Pk but o ggpth 1 ol das acnivngyaPRS 4 abminih s g g oy
decreases from the center tomard e r.adi al _out si athird pect of
t he presgﬁlluleng?%nw%nga%brﬁtﬁﬁerﬁﬂnti}@ a?%ﬁgpﬁnlW%’fgé%ﬁfjﬂt?Wszﬁow gap 4
is 70%or smaller (preferably 65%or smaller) of the outside dianeter A of
the rod pare S4tgms Cbla?“e)@%AQQtPﬁer‘%%Plaéta%b dnd1CREFS? BrR*ddt Wi ng t he
rod part 51 at the ink outflow gap 4 is further |essened. |If the m ninmum 15
di mensi oifaMuef odakhei AKtELER Bhanaped PS ¥D9 bed|RegerSbf tHe dutasi de
diameter A of the rod part 51, the rod part 51 expands the ink outflow gap
4, amd wekl tf 9F ¢insl Whertart phedd friererd blvoverage #s 1 orTheng aik ridasdidieensi on M
of each ink outflow gap 4 may be zero (M= 0) . In this case, the adjacent
i nward pmetiogsi,onscR0ag2 cortd ph rebbact mdY lbeeddéhroshdrat Briefre@escri ption
of the Drawings Fig. 1 is a longitudinal sectional view show ng an
enbodi nerhdt oft heepredepdrt nvéntararss 3sckilgn 2fi sha todgidwdiFlalmasect i ona
view showng a major 5 portion of the Fig. 1 enbodi nent;
take a suitable shape, such as a circular, elliptical, or
polygonal shape.
10 In a second aspect of the present invention, a radial
distance L between a minimum dimension part of the ink cutflow
gap 4 and the periphery edge part 41 of the ink outflow gap
4 is 50% or smaller (preferably 45% or smaller) of the outside
diameter of the rod part 51 (L £ 0.5 x A).
15 In the second aspect, the minimum dimension part of the
ink outflow gap 4 is located a distance L, which is 50% or
smaller of the outside diameter A of the rod part 51, from
the periphery edge part 41 (L 0.5 x A), viz., it is located
at a positionnear the periphery edge part 41 or at the position
20 of the periphery edge part 41. Therefore, there is no chance
that the rod part 51 is caught between the minimum dimension
part of the ink ocutflow gap 4 and the periphery edge part 41
of the ink outflow. Accordingly, chance of occurrence of the

defective assembling is further lessened. If the distance

25 L is 50% or larger of the outside diameter A of the rod part



.Fig. 3 is a cross sectional viewtaken on line X- Xin Fig. 2; and Fig. 4
is a diagram showi ng an end face of another 5 construction of ink outflow
gaps constructed according to the present invention. Detailed Description
"of the Invention Preferred enbodi nents of the present invention will be 10
described with reference to the acconpanyi ng draw ngs. <Enbodi nent >

Aenbodi nent of the invention is shown in Figs. 1 through 3. A ball point pen
1 is conposed of a tip body 2 which 15 rotatably enbraces a ball 3 at the

tip, hol d 6 to,which part of the tip b 2 . fit d
(10, 2101 0o 1, MLeD 2 1B Ber) Sl e Up bl QUAreeg [t ot
whi ch t of the hold i fit d, fast d, i

e 2 L8l et LT BB L ST ST 5B 19

includes a rod part 51 at its tip, and a tail plug 8 to be press fit and
fast ened™®® ARKoPBAREAGWPERP 4t 2PRe theaPegi® e %t K9P adttordge ThBe 7. The
ink storage tube 7 is a tubul ar body, which is opened at both ends and
formed bYlRéeBiR &R on NFSItdPAgthAlndapupElprurdand naE lecatedwi th t he
tip body 2 is press fit and fastened 6 to the opening part of the front
end &f tak thekresbrage alubhemermieheny kdgleusp 8t Have hheanik pupddsage hol e
passing therethrough is press fit and fastened to the opening part of the
rear endgap 4 ke = Bk. st Dr &he stadyree 7 thEhink ok tstlomagrp 8 tsibenZiigsrked | ed with
an ink 71 (e.g., a aqueous gel ink having a shear viscosity reducing, or an
oi | - basesluchkhaft ans igatped hreeh at en virscosiltlyy) de anda gesdsen tke ckaltleawer
material 72 which is |located at the rear end of the ink 71 and noves
forward wbvhrdonkenphiddalobuttlse denk 71
In a third aspect of the present invention, a minimum
10 dimension M of each ink outflow gap 4 is 70% or smaller
(preferably 65% or smaller) of the outside diameter A of the
rod part 51 (M £ 0.7 x A).
In the third aspect, chance of catching the rod part
51 at the ink outflowgap 4 is further lessened. If theminimum
15 dimension M of each ink ocutflow gap 4 is 70% or larger of the
outside diameter A of the rod part 51, the rod part 51 expands
the ink outflow gap 4, and will forcibly enter the ink cutflow
gap 4. The minimum dimension M of each ink ocutflow gap 4 may

be zero (M=0). In this case, the adjacent inward protrusions

20 22 come in contact with each other.

Brief Description of the Drawings
Fig. 1 is a longitudinal sectional view showing an
embodiment to the present invention;

25 Fig. 2 is a longitudinal sectional view showing a major



.10 The tip body 2 consists of a straight cylindrical nmenber (outside
dianeter = 0. 8mm and inside dianeter = 0. 52m) nade of netal ( for
exanpl e, austenite stainless steel, such as SUS304 or SUS321) . An edge
"part 21, which is inwardly bent and annular as viewed fromtop, is forned
at the apex of the tip body 2 15 by inward press deformng . Three inward
protrusions 22 (i . a . , ball receiving seats), while being equiangularly
arranged, are fornmed, by inward press deform ng, on the inner side wall of

the tip bady. i is.]ocat dly of the edge part 21. A ball 3
(outsidéxﬁﬁ%ﬁé%é¥p:€%§5§%%'ig ?@?éﬁgﬁ¥§£20 enbraced at a part (i.e., bal
enbraci ng part), between the inner surface of the edge t 21,and, the front
surface of thd ithwat ¢ Protrist bre 32O Tk BT 1o Gape: oL 1% ek end

outwardly fromthe center of the tip body in three radial directions, are
formed €dch 9% et vt the adjacent inward protrusions 22. A rod part 51 7
of the spring section 5 is passed through the center of a space defined by
the ink outfl dWwdap 45 and i ay pPlurwite #pdepdr fase iaf HRRgMTint o
contact with the rear face of the ball 3 to thereby urge the ball 3

f or war d.CB § fridiel @nisddi syt E v geasetersBreetadviqaardinnseried circle
of the central part of the ink outflow gaps 4 is 0.2mm The outsi de

di amet epR ANt hienverit pamt 51 is 0.14nm  Ani ni rum di nensi on M of each ink
outflow gap 4 is 0.082mm (= 58.60 of the outside dianmeter A of the rod part
51 ) . Aradial distance 10 L between the m ni num di nensi on part of the ink
outflow gap 4 and the periphery edge part 41 of the ink outflow gap 4 is O.
05mm (= 35 . 7 0 dietdatledt BederdpaiehefA thfe treverotdiqgrart 51 ) . Wth such
a di nensi onal configuration, there is no chance that the rod part 51 enters
a part near t e pherenbedgemehd sparft tHd pofe ddet iinkreadtifonowd aet or t hat
it is caught at the ink outflow gap 4. Accordingly, the rod part 51 is

rel iabl yigost thadiedi e tdeecenter tof thespacemdehivhed Byatvhagsnk outfl ow
gaps 4, the tip of the rod part 51 abuts against the rear face of the bal

3, and tdmmpadinppatt>appropriately urges the ball

A embodiment of the invention is shown in Figs. 1 through

A ballpoint pen 1 is composed of a tip body 2 which
15 rotatably embraces a ball 3 at the tip, a holder 6 to which
a rear part of the tip body 2 is press fit and fastened, an
ink storage tube 7 having an opening part at the front end
to which a rear part of the holder 6 is press fit and fastened,
a spring section 5 which is located within the tip body 2 and
20 the holder 6, and includes a rod part 51 at its tip, and a
tail plug 8 to be press fit and fastened to an opening part
at the rear end of the ink storage tube 7,
The ink storage tube 7 is a tubular body, which is opened
at both ends and formed by resin extrusion molding. A rear

25 partoftheholder 6withthe tipbody2 ispress fit and fastened



.20 3 forward. As a result, prevention is nmade of the defective assenbling,
such as defective rotation of the ball 3, or poor contact between the bal

3 and the inner surface of the edge part 21. An apex of each inward
“protrusion 22 has a snmooth curved 25 surface. A radius of curvature R at
the apex of the inward 8 protrusion 22 is selected to be larger than the
radi us of the ball 3. Therefore, when the rod part 51 is inserted into the
space defined by the ink outflow gaps 9, the rod part 51 is snoothly guided
along the rear surfaces of t i nwar d rotrusions 22 to the center of the
space def? netf P HSY rﬂ?rottjtofr}le(;%e\é\gﬁgng,g icflg e ltri%i) S%Prtaﬁ{g %B ©part 51
is not caught by the rear surfaces of the jnward protrusions 22. The hol der
6 is a tlbul dPeendet REdE of BPNLREL AR rasf nPEESGIe Pt iacBEEF) By
injection nolding. The holder 6 includes 10 a front part, tapered to its
extrem tyherothrpepht he PrpsBodytoand Aechened, ta &bkl apepare bestight into
contact with the front end face of the ink storage tube 7, and a rear part
press fiefihhe réerfenntoenthepant tofadddulrk st ofage inktbet@ragetip
mounting hole of which the front end is opened, and an 15 ink fl ow ng

el on@at edulhele ishei I I edtwidridaof imhidh (eogrurd eatesus ol timk bepingunt i ng
hol e and the rear end of which is opened to exterior are provided within

t he hol der sheak phusabsty y( foedexany) e ord)awf girlefrasidnsnél,ofishahe bei ng
angul arly arranged, are provided on the inner surface of a md position 20
of the ipbktélowtngtel ongavedtlhol,eantherspsenyikei soflopwed nhtarstai nl ess
steel wire of 0. 14mmin dianeter of wire, and consists of a rod part 51 as

its front2paiicants alcoiteait BOe asedd Rt pard inkAn 1l ahbakhedky
projected part 53 of which the outside dianeter is |arger than that of 25

the frontopastdofvitheceasuimparibn5d s the iimfid gtiedly projected 9 part 53 is
formed by the seat winding of a wire as densely
10 The tip body 2 consists of a straight cylindrical member
(outside diameter = 0.8mm, and inside diameter = 0.52mm) made
ofmetal (forexample, austenitestainless steel, suchasSUS304
or SUS321). Anedgepart?2l, whichisinwardlybent and annular
as viewed from top, is formed at the apex of the tip body 2
15 byinwardpress deforming. Three inwardprotrusions22 (i.e.,
ball receiving seats), while being equiangularly arranged,
are formed, by inward press deforming, on the inner side wall
of the tip body 2, which is located rearwardly of the edge
part 21. A ball 3 (outside diameter = 0.5mm) is rotatably
20 embraced at a part (i.e., ball embracing part) between the
inner surface of the edge part 21 and the front surface of
the inward protrusions 22.
Inkoutflowgaps 4, whichextendoutwardly fromthe center

of the tip body in three radial directions, are formed each

25 Dbetween the adjacent inward protrusions 22. A rod part 51



.wound. The inflatedly projected part 53 is noved beyond the protrusions 61
on the inner surface of the holder 6, fromthe rear side, and | atched at
the protrusions 61. 5 At non-witing, the ball 3 is pressed forward by the
‘rod part 51 of the spring section 5, and pressed agai nst the inner surface
of the tip apex edge part 21. As a result, the pen point is sealed.
Accordingly, even when the ballpoint penis left wwth its pen point

di rected downward, no ink |leaks 10 fromthe pen point. Even when it is left

ith i int. _di d i he .bal | h h
o B SR PP B i e L
th t t k fl 15 4. th t ant . enbodi t,

e ST (P % o s el e oA

| ocat ed between the adjacent inward protrusions 22. A dianeter of a
vi rt ual ?hsh?l}BJé%luﬁhFciL@tSfC?IHEaFEka’iﬁffllb‘%v@%ap% pGe O IHfmPaddd 3t he 20

outside dianeter A of the rod part 51 is 0.14mm In the enbodi nent, each
i nk out f Eewthapelyi ardenfingumad lsdcHomard+s gap di mension gradual |y
decreases fromthe center to the periphery edge part 41, and the adjacent
i nwardd pr ot r ustorth2ngod limendl, oslee cdradte B taf aatir totdled nac rihe d25
peri phery edge part 41. Accordingly, the m nimum di nensi on 10 M of each
i nk out f toncgepo @, trendenfie alagiat i shancek lowst Wweegaplsed i siOndmmdi nensi on
part of the ink outflow gap 4 and the periphery edge part 41 of the ink
out f| ow Jhp cutas edseliectedtkt B dfethermod MaxrtOShnd Q. 141@n. W mhndmoh a
di nensi onal 5 configuration, there is no chance that the rod part 51 enters
a part neamehbeope¥i phesycledigek partf 141y gampd4t he 0 ooBhant (H5B8.5% elfi abl y
positioned at the center of a space defined by the ink outflow gaps 4.
the outside diameter A of the rod part 51). A radial distance
10 L between the minimum dimension part of the ink outflow gap
4 and the periphery edge part 41 of the ink outflow gap 4 is
0.05mm (= 35.7% of the cutside diameter A of the rod part 51).
Withsuchadimensional configuration, there is no chance
that the rod part 51 enters a part near the periphery edge
15 part 41 of the ink outflow gap 4 or that it is caught at the
ink outflow gap 4. Accordingly, the rod part 51 is reliably
positioned at the center of a space defined by the ink outflow
gaps 4, the tip of the rod part 51 abuts against the rear face
of the ball 3, and the rod part appropriately urges the ball
20 3 forward. As a result, prevention is made of the defective
assembling, such as defective rotation of the ball 3, or poor
contact between the ball 3 and the inner surface of the edge
part 21.

An apex of each inward protrusion 22 has a smooth curved

25 surface. A radius of curvature R at the apex of the inward



.I'n the instant enbodi nent, the outside dianmeter and the 10 inside dianmeter
of the tip body 2 are |.0Omm and 0. 73mm and the outside dianeter A of the
ball 3 is 0.7mm A ballpoint pen 1 which is constructed by using the tip
“body 2 of the instant enbodiment in place of the tip body 2 of the Fig. 1
enbodi nent, has advantages conparable with those of the Fig. 1 enbodi nent.
15 As seen fromthe foregoing description, the first aspect of the

i nvention brings about the followi ng advantages. There is prevented that at
the tine of_ assenbljin the rod part enters art_.near the riphery edge
part. ThE Y9dHart 2@35@%&%&%% an%reog?FgFﬁl PG A% gﬁet %ar face
of the ball, .. Hepce, 20 there is no chance of occurrence of the defective
assenbl gL P tﬁ@e§85858'a§B%EttQﬁ qpﬁepFHGéakﬂéh}nﬁﬁéngiénES YHance that
the rod part is caught between the m_ni mum di nension part of the ink

out f | ow SRR At fIME Dery fher y edge tary grPehd i fReotipfl Bart Aetok®i ngly,

chance of occurrence of the defective 25 assenbling is further |essened. 11
I n the tigathspeetiigied helppderftioonreaianter biceat ¢fi nghehelnwar part at
the ink outflow gap is further |essened. 5 12 What is clainmed is: 1. An
bal | poi mrqienicionps i& fg: thet cpnbedyo fradee shawst dle fiaeidnhyabhéromt edge
part and 5 a plurality of inward protrusions, the front edge part being
formed kout hiwer dlap shéntwiat 1 ¢ ridret tedget afthe medt Pprbduly isandttdrudgimwar d
protrusions being formed by pressure deformation and | ocated on the inner
si de waldy ofhd heed 1 pshoflycando fit tlae r eavaaddpobttrheibnent2edge part; 10 a
ball rotatably enbraced between the front edge part
The holder 6 is a tubular member made of synthetic resin
(e.g., polyacetal) byinjectionmolding. Theholder 6 includes
10 a front part, tapered to its extremity, to which the tip body
2 1is attached, a collar part brought intc contact with the
front end face of the ink storage tube 7, and a rear part press
fit into the front end opening of the ink storage tube 7. A
tip mounting hole of which the front end is opened, and an
15 ink flowing elongated hole the front end of which communicates
with the tip mounting hole and the rear end of which is opened
to exterior are provided within the holder 6. A plurality
(for example, 4) of protrusions 61, while being angularly
arranged, are provided on the inner surface of a mid position
20 of the ink flowing elongated hole.
The spring 5 is formed of a stainless steel wireof 0.14mm
in diameter of wire, and consists of a rod part 51 as its front
partandacoilpart52asitsrearpart. Aninflatedlyprojected
part 53 of which the outside diameter is larger than that of

25 the front part of the coil part 52. The inflatedly projected



.and the inward protrusions; and a rod part urging the ball forwardly and
bringing the ball into close contact with the inner surface of the front
edge part, 15 wherein ink outflow gaps extended outwardly in a radi al
“direction fromthe center of the tip body are fornmed each between the
adj acent inward protrusions, the rod part is inserted into the space
defined by the ink outflow gaps, 20 the dianmeter of a virtual inscribed
circle of the central part of the ink outflow gaps is larger than the

1.0 num.di nensi.on_o h the ink

outside dia r.aof .the ro% part, _and a.m.r f_ea
out 11 G Bapors i SrmPPard Rin CPRes Bt s/ MhoanAnELer BF LEnasy S67RAY. 25 13
2. The bal | pqi nt_pen, set forth.in claiml, $herein a, radi al, dj stance
bet woen HOHRT miFk a1 Hen ST AR SO GRS PR Cole 11 DS bad Pe her | phery
edge part of the ink outh?M/ga i S SOg%or smal l er of the autside dianeter
of the rBHOpAREL1OES36L Ofh&Ng, P'S%Frﬁmb Ca®iséper b tfer b cit&iom Eher 2,
wherein a m ni num di nensi on_of each the ink outflow gap is 70 O or smaller
of the ot€ardéeidramafdr lafchre géd thar ProfFuslonse %al | poi nt pen as set
forth in any one of clains 1 to 3, wherein the inward protrusions are
formed at | eashttheeewrstimhe bakl balht 3péa aseseedf éprhwaird Biytbae o'
clains 15 1 to 9, wherein the m ni num di nension part of the ink outflow gap
i s | ocateddapatrhedhasi ttihenspfinbespetiphedy adye qeaste dbfagehasitnkheut f | ow
gap. 6. The ball point pen as set forth in any one of clains 20 1 to 5,
wher ei n theeadsaceateiafvaihe piptapskadyec@ardc?lw ths a result, the
pen point is sealed. Accordingly, even when the ballpoint
pen is left with its pen point directed downward, no ink leaks
10 from the pen point. Even when it is left with its pen point
directed upward, no air enters the ballpoint pen through the
pen point.
<Another Construction of Ink Outflow Gaps>
Fig. 4 shows another construction of ink outflow gaps
15 4.

In the instant embodiment, four ink outflow gaps 4 are
arrayed such that each ink outflow gap is located between the
adjacent inward protrusions 22. A diameter B of a virtual
inscribed circle of the ink outflow gaps 4 is 0.25mm, and the

20 outside diameter A of the rod part 51 is 0.1l4mm.

In the embodiment, each ink outflow gap 4 is configured
such that its gapdimension gradually decreases fromthe center
to the periphery edge part 41, and the adjacent inward

protrusions 22 are in close contact with each other at the

25 periphery edge part 41. Accordingly, the minimum dimension
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~each other in the periphery edge part of the ink outflow gap. 7. The
bal | point pen as set forth in any one of clains 1 to 6, wherein a radius of
curvature at the apex of the inward 25 protrusion is larger than the radius
~of the ball. 14 A FL.AL.Aly . Al L. AL. AsL. A9. A . AL. AL. A% A9. AL. Ar 6M
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a part near the periphery edge part. The rod part is allowed

1 embodlment ,

to appropriatelypush forwardthe rear facecftheball. Hence,

20 there is no chance of occurrence of the defective assembling.
In the second aspect of the invention, there is no chance

that the rod part is caught between the minimum dimension part

of the ink outflow gap and the periphery edge part of the ink
outflow. Accordingly, chance of occurrence of the defective

25 assembling is further lessened.
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10 a ball rotatably embraced between the front edge part

and the inward protrusions; and

a rod part urging the ball forwardly and bringing the
ball into close contact with the inner surface of the front
edge part,

15 wherein ink outflow gaps extended outwardly in a radial
direction fromthe center of the tip body are formed eachbetween
the adjacent inward protrusions,

the rod part is inserted into the space defined by the
ink outflow gaps,

20 the diameter of a virtual inscribed circle of the central
part of the inkoutflowgaps is larger than the outside diameter
of the rod part, and

aminimumdimensionof eachthe inkoutflowgapissmaller
than the outside diameter of the rod part.

25
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10 4, The ballpoint pen as set forth in any one of claims
1 to 3, wherein the inward protrusions are formed at least

three.

5. The ballpoint pen as set forth in any one of claims
15 1 to 4, wherein the minimum dimension part of the ink outflow
gap is located at the position of the periphery edge part of

the ink outflow gap.

6. The ballpoint pen as set forth in any one of claims
20 1 to 5, wherein the adjacent inward protrusions contact with

each other in the periphery edge part of the ink outflow gap.
7. The ballpoint pen as set forth in any one of claims

1l to 6, wherein a radius of curvature at the apex of the inward

25 protrusion is larger than the radius of the ball.
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