2 3 AUG 2006 BALLPO NT PEN Background of the Invention Field of the Invention The
present invention relates to a ball point pen. More particularly, the invention
relates to a ballpoint pen of the type in which a plurality ofzﬁﬂmﬁ{ﬂ] rotrusions

for ball recieving seats are fornmed, by inward press deform ng, side wall of
the tip, and a ball is urged forward by a rod 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

t hrough a space defined by the ink outfl ow gaps each between the adjacent inward
protrusions is known for a conventi BARLPRENToPENhi s type of bal |l point pen (see
Japanese Uility Mdel Laid-Open No. 57-193578 and Japanese Uility Model No.
2577544). In the conventional ballpoint pen, a m ninumgap dinension of the ink
outflow gap is larger than the outside dianeter of the rod part. Further, each ink
outflow gap is configured suBackbhabuntsofaphdi Terendiogr adual |y i ncreases fromthe
center to the outer periphery edge part, viz., each ink outflow gap has a wai st part
of the small estigap o RBRSIWIVention

The present invention relates to a ballpoint pen. More
particularly, the invention relates to a ballpoint pen of the
type in which a plurality of inward protrusions for ball
recieving seats are formed, by inward press deforming, on the
side wall of the tip, and a ball is urged forward by a rod
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 outflow gaps each
between the adjacent inward protrusions is known for a
conventional art of this type of ballpocint pen (see Japanese
Utility Model Laid-Open No. 57-193578 and Japanese Utility
Model No. 2577544).

In the conventional ballpoint pen, a minimum gap
dimension of the ink outflow gap is larger than the outside
diameter of the rod part. Further, each ink outflow gap 1is
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

at amiddle part between the periphery edge part and the center



at a mddle part between the periphery edge part and the center 1 2 3 AUG 2006 of
the ink outflow gap. Wth such a configuration of the ink outflow gap, the rod part
is set off fromthe center of the space defined by the ink ogtfApwigaps at the time
of assenbling, and enters a part near the periphery edge part of the ink outflow
gap. As a result, the rod part inappropriately presses the rear face of the ball to
possi bly cause defective assenbling (for exanple, defective rotation of the ball or
poor contact between the ball and the inner surface of the edge part). Summary of
the I nvention Accordingly, an object of the present invention is to provide a
bal | poi nt pencoftifeh iprkevaitifd oar ger - palfi throiglem epnidgIuriad iger Pphidhy lgdge part of the
ink outflow gap at tinme of assenbling, enables the rod part to appropriately urge
the ball forwatfiloandabs fheerbdoprtheldefetto Ve assrenthie mmpntAbmald pdibt pen,
according to a first aspect of the present invention, is constructed as follows. A
bal | poi nt penspace@yfiirgesbyaid pnhadyt 21 aovadepefatrehalt imevo Ag sarenflrlaintg ,edge part 21
and a plurality of inward protrusions 22, the front edge part 21 being fornmed by

i nwardly bentaag efteits £¢@e tofie & he Hd Per boryr 2 e @R 4 he oifvied dnRprattusiwpns 22 bei ng

formed by pressure deformation and |ocated on the inner side wall of the tip body
gap. As a result, the rod part inappropriately presses the
rear face of the ball to possibly cause defective assembling

(for example, defective rotation of the ball or poor contact

between the ball and the inner surface of the edge part).

Summary of the Invention

Accordingly, an object of the present invention is to
provide a ballpoint pen which 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
ball forward, and 1is free from the defective assembling.

Aballpoint pen, accordingto a first aspect of thepresent
invention, 1s 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
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

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



2 and at a rearward of the front edge part 21; a ball 3 rotatably enbraced between
the front edge part 21 and the inward protrusions 22; and a rod part 51 urging the
ball 3 forwardly 2 2 3 AUG 2006 and bringing the ball 3 intoZd 86ellBontact with the
inner surface of the front edge part 21, wherein ink outflow gaps 4 extended
outwardly in a radial direction fromthe center of the tip body 2 are forned each
bet ween the adjacent inward protrusions 22, the rod part 51 is inserted into the
space defined by the ink outflow gaps 4, the dianeter B of a virtual inscribed
circle of the central part of the ink outflow gaps 4 is larger than the outside

di aneter A of aridebry bugpagtthelhbabhd Mtm al pamatintensi whth Vhef ireshsthéacak out f | ow gap
4 is smaller than the outside dianmeter A of the rod part 51. Thus, in the first
aspect of thegfr ekenfromvesdgeopartth2l, ditemetier iBkobubflvowtgmbs idnsgtiehdddcircl e of the
central part of the ink outflow gaps 4 is set to be larger than the outside

di amet er A of dutevarretl ypanta xhdiandd aratbi owmrdinmehsi eshtM bt ereh lipnkoayt f1 ow gap 4
is set to be smaller than the outside dianmeter A of the rod part 51 (M < A < B)

Wth this featupee réheeg dscddiearert bRk a8jibent iim/id pssemidikg.s bhe rod part 51
enters a part near the periphery edge part 41 of the ink outflow gaps 4. The rod
part appropri atfl Yopushes thei & 8dfserted into the space defined by the ink

outflow gaps 4, the diameter B of a virtual inscribed circle

of the central part of the ink outflow gaps 4 is larger than

theoutsidediameter Aof the rodpart 51, andaminimum dimension

M of each the ink outflow gap 4 is smaller than the outside

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
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
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 virtual
inscribed circle of the central part of the ink outflow gaps

4" means the diameter of a virtual inscribed circle contacting

the apexes of the inward protrusions 22. "Aminimum dimension



face of the ball 3 forward. Hence, there is no chance of occurrence of the defective
assenbling. In the specification, "the dianmeter B of a virtual inscribed circle of
the central part of the ink outflow gaps 4" neans the di anetef IdWG005i rt ual
inscribed circle contacting the apexes of the inward protrusions 22. "A m ni num
dimension 3 2 3 AUG 2006 M of each ink outflow gap 4" indicates a m ni num

di nensi onal value of the gap between the adjacent inward protrusions 22. "The
outside dianmeter A of the rod part 51" indicates a nmaxi num value of the outside

di aneter of the rod part 51. The "rod part 51" may be bent or deforned by

conpr essi on, ¥ndfamaehasdik cutehverqarsdchiasligageisl aoripibberdimeysbendlsposed at the
rear end of the rod part. A cross section of the rod part 51 may take a suitable
shape, such avadus pcuthe,gabligtWeat ther adgelopgdnahwshdperotmuaisesond. aspect of the
present invention, a radial distance L between a m ni mum di nension part of the ink
outflow gap 4 Tardotheiperdidrestye edgef favet rdd pafrtt he"iivkd bed f¢ow gapimdmi s 50% or
smal l er (preferably 45%or snaller) of the outside dianeter of the rod part 51(L 5
0.5 x A). |n whaweeandhaspettsiddelinmitammod rersired part 6fl .t hehei mkoaut fl ow gap 4

is located a distance L, which is 50% or
part 51" may be bent or deformed by compression, and an elastic
member, such as a coil or rubber, may be disposed at the rear
end of the rod part. A cross section of the rod part 51 may
take a suitable shape, such as a circular, elliptical, or
polygonal shape.

In a second aspect of the present invention, a radial
distance L between a minimum dimension part of the ink ocutflow
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).

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., 1t is located
at a position near the periphery edge part 41 or at the position
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 outflow 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

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



smal l er of the outside dianmeter A of the rod part 51, from the periphery edge part
41 (L 5 0.5 x A), viz., it is located at a position near the periphery edge part 41
or at the position of the periphery edge part 41. Therefore, 284S no chance

that the rod part 51 is caught between the m nimum di mension part of the ink outflow
gap 4 and the periphery edge part 41 of the ink outflow Accordingly, chance of
occurrence of the defective assenbling is further |essened. If the distance L is
50% or | arger of the outside dianeter A of the rod part 4 2 3 AUG 2006 51, the rod

part 51 forcibly expands the ink outflow gap 4, and will enter a space between the
m ni mum di mensl orflparmodPanthe i e wtitdl ow grands dite tindk sartifghet ywaadde part 41. The
m ni mum di mensi on part of the ink outflow gap 4 nay be located at the position of

t he peri pheryamtigd lparnt4lr of spheei hktwathl biae miaplrurf ldim@)sion partt ©fcase, the ink
outflow gap 4 is configured such that its gap dinension gradually decreases fromthe
center towartthd hink adhitaf 1owt gagde4 kndathki perappecty afddehegutesent iTheention, a

m ni mum di nension Mof each ink outflow gap 4 is 70% or smaller (preferably 65% or
smal | er) of tden Diwlisiddenddi aimed earA of the inodupdl bwSHdag M mayGd DocAted n the third

aspect, chance of catching the rod part
at the position of the periphery edge part 41 of the ink cutflow
gap 4 (L=0). Inthiscase, theinkoutflowgap 4 is configured
such that its gap dimension gradually decreases from the center
toward the radial outside.

In a third aspect of the present invention, a minimum
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
5iattheinkoutflowgap¢4isfurtherlessened. If the minimum
dimension M of each ink outflow 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 outflow
gap 4. The minimum dimension M of each ink outflow gap 4 may
be zero (M=0). Inthiscase, the adjacent inward protrusions

22 come 1n contact with each other.

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

Fig. 2 is a longitudinal sectional view showing a major



51 at the ink outflow gap 4 is further |essened. If the m nimum dinens
ink outflow gap 4 is 70% or |arger of the outside dianmeter A of the rod part 51, the
rod part 51 expands the ink outflow gap 4, and will forcibly eztafzeﬂtiJ th“ﬁ

gap 4. The m ni mum di mensi on M of each ink outflowgap 4 may b ch

this case,

t he adjacent inward protrusions 22 cone in contact with eac

ion M of each

i nk outfl ow
M=0) . In
h other. Brief

Description of the Drawings Fig. 1 is a longitudinal sectional view show ng an
enbodi ment to the present invention; Fig. 2 is a |longitudinal sectional
a mjor 5 2 3 AUG 2006 portion of the Fig. 1 enbodinent; Fig. 3 is a cross

sectional vi éwtlakeh oh thaefkg. X epROPigens; and Fig. 4 is a diagram showing an end
face of another construction of ink outflow gaps constructed according

present invention. Hetaid eib Deserepsi dbcobionsh

t he present

vi ew show ng

to the

Yheentaban Pnefiéneed enBodi nents of

invention will be described with reference to the acconpanyi ng draw ngs.
<Enmbodi ment > i énbodi 2renendf the invention is shown in Figs. 1 through

Fig. 4 is a diagram showing an end face of another
construction of ink outflow gaps constructed according to the

present invention.

Detailed Description of the Invention
Preferred embodiments of the present invention will be
described with reference to the accompanying drawings.
<Embodiment>

A embodiment of the inventionis shown in Figs. 1 through

A ballpoint pen 1 is composed of a tip body 2 which
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
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

part of the holder 6 withthe tipbody 2 ispress fit and fastened



3. A ballpoint pen 1 is conposed of a tip body 2 which

rotatably enbraces a ball 3

at the tip, a holder 6 to which a rear part of the tip body 2 is press fit and

f ast ened,

an

i nk storage tube 7 having an opening part at the_front end

rear part of the holder 6 is press fit and fastened, a springldddbilehh 5
| ocated within the tip body 2 and the holder 6, and includes a rod part

tip, and a

tail plug 8 to be press fit and fastened to an opening part

end of the ink storage tube 7. The ink storage tube 7 is a tubul ar body,
opened at both ends and forned by resin extrusion nolding. A rear art
hol der 6 with tchéhei prepdypa2rpgtppéskheitrem sisdnéde 6n stapaIgobebeto the

opening part of the front end of the ink storage tube 7. The tail plug 8 having an
air passage hol.e pB3si itgilt heleyhBoutgving pprassifi tpandagasthenied passhegopeni ng part

of the rear end of the ink storage tube 7. The ink storage

to which a
which is

51 at its
at the rear
which is

of the

tube 7 is filled with an

ink 71 (e.g., theaguéouwsigells nkedmvi hgt @ndhbastenedosd tyhe eopen gy paran oil - based
internedi ate viscosity), and grease like follower material 72 which is
| ocated at thefreae erdrofridche fi nke7inandtovves thbeward whehicknsuaptgen of the ink

i nk of an

71.

tube 7 1s filled with an ink 71 (e.g., a agqueous gel ink having
a shear viscosity reducing, or an oil-based ink of an
intermediate viscosity), and grease like follower material
72 which is located at the rear end of the ink 71 and moves
forward with consumption of the ink 71.

The tip body 2 consists of a straight cylindrical member
{outside diameter = 0.8mm, and inside diameter = 0.52mm) made
ofmetal (forexample, austenitestainlesssteel, suchassSUS304
or SUS321). Anedgepart2l, whichisinwardlybent and annular
as viewed from top, is formed at the apex of the tip body 2
by inwardpress 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) 1is rotatably
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.

Inkoutflowgaps4,whichextendoutwardlyfromtheceﬁter
of the tip body in three radial directions, are formed each

between the adjacent inward protrusions 22. A rod part 51



The tip body 2 consists of a straight cylindrical nenber (outside dianeter = 0.8mm
and inside dianeter = 0.52nm nmade of netal (for exanple, austenite stainless steel,
such as SUS304 or SUS321) . An edge part 21, which is inmardlgwgﬁﬂ §nd annul ar as
viewed fromtop, is formed at the apex of the tip body 2 by i U[g ess deform ng.
Three inward protrusions 22 (i.e., ball receiving seats), while being equiangularly
arranged, are forned, by inward press deformng, on the inner side wall of the tip
body 2, which is located rearwardly of the edge part 21. A ball 3 (outside dianeter
0. 5m1) is rotatably enbraced at a part (i.e., ball_ enbracing part) between the
i nner surf ace®6fthihsP&dgy partion and E’%%S?ﬁj&ﬁiroé{ﬁ? sbe %‘?nt‘?ﬁé’qpﬁvx?d?%F%r ot r usi ons
22. Ink outflow gaps 4, which extend outwardly fromthe center of the tip body in
three radial @rFéaEdonE the & WopHEdlexcharbetweas £he fatlp afefibei RAAMRRIY ot r usi ons 22.
Arod part 51 7 2 3 AUG 2006 of the spring section 5 is passed through the center

of a space défihedbbygughé inkooaohtewutgapshdthandeshefacp of the baodlpart 51 is
brought into contact with the rear face of the ball 3 to thereby urge the ball 3
forward. In the ehbadbwentrge Heneditanel et B mwfamdvirtual inscribed circle of the
central part of the ink outflow gaps 4 is 0.2mm
In the embodiment, the diameter Bof a virtual inscribed

circle of the central part of the ink cutflow gaps 4 is 0.2mm.

The outside diameter A of the rod part 51 is 0.14mm. A minimum

dimension M of each ink outflow gap 4 is 0.082mm (= 58.6% of

the outside diameter A of the rod part 51). A radial distance

L between the minimum dimension part of the ink outflow gap

4 and the periphery edge part 41 of the ink ocutflow gap 4 is

0.05mm (= 35.7% of the outside 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

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

cof the ball 3, and the rod part appropriately urges the ball

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

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



The outside dianeter A of the rod part 51 is O .
ink outflow gap 4 is 0.082mm (= 58. 6% of

14nm A mni num di mensi on M of each
the outside dianmeter A of the rod part 51)

A radial distance L between the m nimum di nension part ofg% Giﬁ outflow gap 4

énd t he periphery edge part 41 of the ink outflowgap 4 is

outside diameter A of the rod part 51) . with such a di nensional configuration,
part 41 of
the ink outflow gap 4 or that it is caught at the ink outflow gap 4. Accordingly,

51 is reliably positioned at the center of a space defined by the ink
outflow gapsPRtipeierrdfist Relrsdcpar® B lagutes 5§amn§bet%d%@aroﬁ &be
3, and the rod part appropriately urges the ball 3 forward. As a result,
is made of tHeadeflect TieredosenbWnag, thaciPadades dt L yelrpr ¢ drirgfo tthe bal | 3,
poor contact between the ball 3 and the inner surface of the edge part 21. An apex
of each i nwarsbacotdesinad 22y hdse al rsrootthf aw vasbs ur ftace . rod peditu$ lofiscurvat ure R at
the apex of the inward 8 2 3 AUG 2000 protrusion 22 is selected to be larger than

is no chance

the rod part

t he radi us ofsidethbal lg3dethenébare, tberrddre sadfparkts 54fi sHasentvadd nto the

that the rod part 51 enters a part near the periphery edge

space defined by the ink outflow gaps 4, the rod part 51 is

protrusions 22 to the center of the space defined by the ink
outflow gaps 4, while the tip of the rod part 51 is not caught
by the rear surfaces of the inward protrusions 22.

The holder 6 is a tubular member made of synthetic resin
(e.g., polyacetal) byinjectionmolding. Theholder 6 includes
a front part, tapered to its extremity, to which the tip body
2 is attached, a collar part brought into 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
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
of the ink flowing elongated hole.

The spring 5 is formed of a stainless steel wire of 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

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

= 35. 7% of the

there

of the ball
prevention

or



snoot hly gui ded along the rear surfaces of the inward protrusions 22 to the center
of the space defined by the ink outflow gaps 4, while the tip of the rod part 51 is
not caught by the rear surfaces of the inward protrusions 22.Z T, ﬁ der 6 is a
tubul ar nenber made of synthetic resin (e.g.,polyacetal) by iﬁj ti'on nol di ng. The
hol der 6 includes a front part, tapered to its extremty, to which the tip body 2
is attached, a collar part brought into contact wwth 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 nounting hole of which the front end is opened, and an ink
flowi ng el ongd@ell hél est hermednbyehBeofeafti ¥ANEdRTURTCAt @4 rewiash demeetlivp nount i ng
hol e and the rear end of which is opened to exterior are provided within the hol der
6. A pluralityoupfior Bxanplfdatdlf pprateaisddmwsrél S3whs [reoved dpemylltavd y  arranged,
are provided on the inner surface of a md position of the ink flow ng el ongated
hol e. The sprpngtbussoher@iedmotha shaenl ggsfateel f whreehofider dAnfmon reheli anet er of
wire, and consists of a rod part 51 as its front part and a coil part 52 as its rear
part. An inflatedl yigepj eatedatpaed 53 afheMpreit el cotd séde di aneter is |arger than
that of the front part of the coil part 52. The inflatedly projected 9 2 3 AUG 2006
At non-writing, the ball 3 is pressed forward by the

rod part 51 of the spring section 5, and pressed against the

inner surface of the tip apex edge part 21. As a result, the

pen point is sealed. Accordingly, even when the ballpoint

pen is left with its pen point directed downward, no ink leaks

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

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
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

periphery edge part 41. Accordingly, the minimum dimension

10



part 53 is forned by the seat winding of a wire as densely wound. The inflatedly
projected part 53 is noved beyond the protrusions 61 on the inner surface of the

hol der 6, fromthe rear side, and |atched at the protrusions 61. At non-witing, the
ball 3 is pressed forward by the rod part 51 of the spring S?ﬁtiEQlﬁ’ and pressed
against the inner surface of the tip apex edge part 21. As a é@ IP, the pen point
is sealed. Accordingly, even when the ballpoint penis left with its pen point

di rected dowmmward, no ink leaks fromthe pen point. Even when it is left with its
pen point directed upward, no air enters the ball point pen through the pen point.
<Anot her Consfraiceaeh ok 0Kt Grv lgew Gapend Rilg radghdwdiananherl dmistaauct i on of ink
outflow gaps 4. In the instant enbodi nent, four ink outflow gaps 4 are arrayed such
t hat each i nkthetflowngapdisehstahedabet wbebh¢ hink adjtatkrw ¢awed carpt dfhreusi ons 22. A
diameter B of a virtual inscribed circle of the ink outflow gaps 4 is 0.25mm and
the outside geappheryleddetdwert ol par theling Ouidhow dapthewnBediamnrid each ink
outflow gap 4 is configured such that its gap dinension gradually decreases fromthe

center to theopee phery edge parindlyr andof he adjracentich nward meprsdloniasi ons 22 are in
cl ose contact with each other at the

configuration, there is no chance that the rod part 51 enters

a part near the periphery edge part 41, and the rod part 51

is reliably positioned at the center of a space defined by

the ink outflow gaps 4.

In the instant embodiment, the outside diameter and the
inside diameter of the tip body 2 are 1.0mm and 0.73mm, and
the outside diameter A of the ball 3 is 0.7mm. A ballpoint
pen 1 which is constructedbyusing the tip body 2 of the instant
embodiment in place of the tip body 2 of the Fig. 1 embodiment,
has advantages comparable with those of the Fig. 1 embodiment.

As seen from the foregoing description, the first aspect
of the inventionbrings about the following advantages. There
is prevented that at the time of assembling, the rod part enters
a part near the periphery edge part. The rod part is allowed
to appropriatelypush forward the rear faceof theball. Hence,
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

assembling is further lessened.

11



peri phery edge part 41. Accordingly, the mnimmdinension 10 2 3 AUG 2006 M of each
ink outflow gap 4, and the radial distance L between the m nimum di nensi on part of
the ink outflow gap 4 and the periphery edge part 41 of the Q?QqummIOM/gap 4 are
selected to be zero (M=0 and L = 0). Wth such a dinensional configuration, there
is no chance that the rod part 51 enters a part near the periphery edge part 41, and
the rod part 51 1is reliably positioned at the center of a space defined by the ink
outflow gaps 4. In the instant enbodi ment, the outside dianeter and the inside
dianeter of the tip body 2 are 1.0nmand 0.73nm and the outside dianeter A of the
ball 3 is 0.7nm A Balilpptht rdperPacsiic hhes ettt €daBFeust i tHeld p body 2 of
the instant enbodinent in place of the tip body 2 of the Fig. 1 enbodinent, has
advant ages cohpar abPepwairtth athdde omlk Mt kpw 19amrbodli fienthenslessantrom t he foregoi ng
description, the first aspect of the invention brings about the follow ng
advantages. There 1is prevented that at the tinme of assenbling, the rod part enters

a part near the periphery edge part. The rod part is allowed to appropriately push
forward the rear face of the ball . Hence, there is no chance of occurrence of the
defective assenbling. In the second aspect of the invention, there is no chance

12



that the rod part

third aspect of the invention, chance of catching the rod part ‘a

i s caught between the m ni mum di nension part of the ink outflow
gap and the periphery edge part of the ink outflow Accordingly, chance of
occurrence of the defective assenbling is further |essened. 112?@&%@ 2006 In the

gap is further |essened.
conprising: a tip body nade of netal having an front edge part and a plurality of

i nward protrusions,

of the tip body,

and the

i nk outfl ow
12 2 3 AUG 2006 What is clained is: 1. An ball point pen

the front edge part being forned by inwardly bent at front edge

i nward protrusions being fornmed by pressure defornmation and

| ocat ed on t hBhahnés sldamed| isef the tip body and at a rearward of the front edge
part; a ball rotatably enbraced between the front edge part and the inward
protrusions; and a rod part urging the ball forwardly and bringing the ball into
cl ose contact with the inner surface of the front edge part, wherein ink outfl ow
gaps extended outwaldl yanro@l IYgdiat pen comprising:

a tip body made of metal having an front edge part and

a plurality of inward protrusions, the front edge part being

formed by inwardly bent at front edge of the tip body, and the

inward protrusions being formed by pressure deformation and

located on the inner side wall of the tip body and at a rearward

of the front edge part;

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,

wherein ink ocutflow gaps extended outwardly in a radial

direction fromthe center of the tip body are formed each between

the adjacent inward protrusions,

the rod part is inserted into the space defined by the

ink outflow gaps,

the diameter of a virtual inscribed circle of the central

part of the inkcutflowgaps is larger than the ocutside diameter

of the rod part, and

aminimumdimensionof eachthe inkoutflowgapissmaller

than the outside diameter of the rod part.
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direction fromthe center of the tip body are fornmed each between the adjacent
inward protrusions, the rod part is inserted into the space defined by the ink
outfl ow gaps, the dianeter of a virtual inscribed circle of thgldentgg part of the
ink outflow gaps is larger than the outside diameter of the rod part, and a m ni num
di rensi on of each the ink outflow gap is smaller than the outside dianeter of the
rod part. 13 2 3 AUG 2006 2. The ballpoint pen as set forth in claim1, wherein a
radi al di stance between a m ni mum di mension part of the ink outflow gap and the

peri phery edge part of the ink outflow gap is 50% or smaller of the outside dianeter
of the rod part. 3.2TheThalbpbimriperras setseftofolrtbniclalaim br Whewhirein a

m ni mum di mensi on of each the ink outflow gap is 70% or snaller of the outside

di ameter of thersaddapatistdncdiethaldpeininpenmnadisets fontdaitnodnyhenenlof clains 1
to 3, wherein the inward protrusions are fornmed at least three. 5. The ball point pen
as set forth baot&nyworepofane aihes pekitphedy Wireiphitthe frittieruinkli sensSiowm part of the
ink outflow gap is located at the position of the periphery edge part of

gap 1s 50% or smaller of the outside diameter of the rod part.

3. Theballpointpenasset forthinclaimlor 2, wherein
aminimum dimensionof eachthe inkoutflowgap is 70% or smaller

of the outside diameter of the rod part.

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 clainms
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
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

protrusion is larger than the radius of the ball.

14



the ink outflow gap. 6. The ball point pen as set forth in any one of clains 1 to 5,
wherein the adjacent inward protrusions contact wwth each other in the periphery
edge part of the ink outflow gap. 7. The ballpoint pen as set flor Al i0b any one of
claimtse 1 to 6, wherein a radius of curvature at the apex of the inward protrusion

is larger than the radi us.of . 2 3. AUG. 20 The | I point_pen as set
forth in any one of E{i’cl a?rrrlge 1%?%1@?&%(3%6% %ﬁegggd %%rrtghi Slgsu%gf a%?lleal?é; strai ght
and cyl i nder shc paeqris 9 Atgal é poiwr}lt ken cgﬁgri s(i)cglg: aartti psbogtgb hgvrilgrqaﬁ front edge
part and a plura |]Ty 01;L I'nwar d proetru5| ons, the f Font e&ge par erng |}ﬁwardly bent

at a front edge_of .th i% l():g,ﬂ{ldand ﬁhe énward protrusions |ocated on the inner
2 X

t
side wall of thsetﬁailﬁ’hgtoélf;l an a’ TeadfVard portion of the front edge part; a ball

rotatably enbraced 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

:anner surface of the9 ‘f ronpt. ba%q%%i%atr tp’enwggtrnglrri]sirqu out fl ow gaps extended outwardly in

a tip body having a front edge part and a plurality of
inward protrusions, the front edge part being inwardly bent
at a front edge of the tip body, and the inward protrusions
located on the inner side wall of the tip body and at a
rearward portion of the front edge part;

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,

wherein 1ink outflow gaps extended outwardly in a
radial direction from the center of the tip body are formed
each between the adjacent inward protrusions,

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

wherein a radius of curvature at the apex of the

inward protrusions is larger than the radius of the ball.

10. A ballpoint pen comprising:
a tip body made of metal having a front edge part and
a plurality of inward protrusions, the front edge part being

inwardly bent at a front edge of the tip body, and the
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radial direction fromthe center of the tip body are forned each between the

adj acent inward protrusions, the rod part is inserted into the space defined by the
ink outflow gaps, wherein a radius of curvature at the apex of Zh&l6 10bar d
protrusions is larger than the radius of the ball. 10. A ballpoint pen conprising: a

R B L g R R

protrusions, the €i n I nwar fon e

body, dth 5 6. i i f db
oy, and Lhe A2 AP 0006 sohavers pr oty et ops el g, oLmg b preseur e

def ornmati on an n the i nner side wall of rearward

portion of the fraont art; || .rotatably enhraced between the front edge part
and the inward rperaort‘"'r‘—’lurs%fjg)‘ra:‘fs; lghdog ?gg ’E)lécr)rtlt h%é) élné)agxtét’i p, said tip urging the ball

forwardly and bringing the ball_into cl.ose contact with th i.nner surface of the
front edge part, whet gelrfahﬁl nltZC?toat‘fﬁkfrié'w egr%lbprsaceeﬂorebne SF St dqeﬁfr}tn ezaléger FfA direction
fromthe center 04 he .tip god¥ Ere fornmed Cﬁach bet ween the adjacent inward
protrusions, tHEY S HANE PRYEFTEECT Nt *The space defined by the

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

wherein 1ink outflow gaps extended outwardly in a
radial direction from the center of the tip body are formed
each between the adjacent inward protrusions,

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

the diameter of a wvirtual inscribed circle of the
central part of the ink outflow gaps 1is larger than the
outside diameter of the rod part, and

a minimum dimension of each of the ink outflow gaps is
smaller than the ocutside diameter of the rod part,

wherein the rod part 1s substantially straight and

cylinder-shaped.

11. The ballpcint pen ag set forth in claim 10,
wherein a radial distance between a minimum dimension part
of the ink ocutflow gap and a periphery edge part of the ink
outflow gap is 50% or smaller of the outside diameter of the

rod part.
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ink outflow gaps, the dianeter of a virtual inscribed circle of the central part of
the ink outflow gaps is larger than the outside dianmeter of the roﬂﬁ%ﬂﬁt, and a

m ni nrum di mensi on of each of the ink outflow gaps is snaller thz;r’?t e outside

di ameter of the rod part, wherein the rod part is substantially straight and

cylinder-shaped. 11.,fhe pall ngﬂgopﬁp ?gnsg% I%g hf{)(]pt}gl ?%mc]lg,ims ?e(gp a radi al

di stance between a mni num di nensi on pa e ink outfl ow gap and a periphery

edge part of t i tflo g;ﬂ?' %.0r. smald e e tside dj er of the
rod part. 16 Z AB@QIIO%HIS a\i\l&. dén§b<'}15:)13%/gpnosrilnot peén %a’s&{se%g]f%k?%hﬂl% %‘?%?{‘n% 10 or 11,
wherein a m ni num di nensjon_of f the.ink out.flow. gaps _is 70%or_smaller of the
out si de di anet e?agt)# j?%e%r)(")dogpz?r(?ﬁtgiET%. o%hg eaﬁugcéq"ﬁne \Sielr?%éegegeto% otr{%% ?%ggny one of

claims 10 to 12paljturther conprising a spring integrally formed at a rear of the rod.
17 )

13. The ballpoint pen as set forth in any one of
claims 10 to 12, further comprising a spring integrally

formed at a rear of the rod.
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